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The Tanks Focus Area is responsible for developing and delivering
technical solutions to help remediate 259* large, underground
storage tanks and 7 calcine vaults at five sites:

Hanford Site
Idaho National Engineering and Environmental Laboratory
Oak Ridge Reservation
Savannah River Site
West Valley Demonstration Project

The two tables below provide a quick summary of the scope of
each site's tank remediation effort and the characteristics of the
tanks and tank waste.

This table provides a quick comparison of the Tank Focus Area
sites:

Site Hanford INEEL Oak
Ridge

Savannah
River

West
Valley

Active waste
tanks**

177 11
7 calcine
vaults

19 49 3

Volume of
waste
(million
gallons)

53 1.4 (tanks)
1 (calcine)

0.43 35 0.012

Total curies 
(million
curies)

200 .5 (tanks)
24 (calcine)

0.047 420 .6

*In FY01, Oak Ridge Reservation completed the consolidation of their legacy
waste into the Melton Valley Storage Tanks, allowing closure of 21 waste
storage tanks.

**Note: Most DOE sites have additional waste storage tanks (commonly referred
to as miscellaneous underground storage tanks, or MUSTs) that are not included
in the Tank Focus Area.

This table summarizes the types of tanks, contents, and problems
at each site:

Site Hanford INEEL Oak
Ridge

Savannah
River

West
Valley

Tank Single and Single shell Single and Double shell Single

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.hanford.gov/
http://www.inel.gov/environment/
http://www.oro.doe.gov/
http://www.em.doe.gov/sc/sc.html
http://www.wv.doe.gov/
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design double shell double
shell

shell

Material Carbon steel Stainless
steel

Stainless
steel

Carbon steel Carbon
steel

Waste
forms

Saltcake,
sludge, viscous
liquid

Sludges and
acidic viscous
liquid

Sludge,
supernate

Saltcake,
sludge

Alkaline
waste

Other
problems

In-tank
hardware,
potential
leakage

In-tank
cooling coils,
corrosion

  In-tank
hardware

Updated: December 14, 2001
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The Tanks Focus Area (TFA) provides science and technology solutions to safely and
efficiently remediate radioactive waste stored in underground tanks at five sites nationwide.
This work is done by leveraging resources and working with a broad team of experts from
industry, national laboratories, government contractors, universities, stakeholders, and the
U.S. Department of Energy.

Check Out:

TFA Website Going Offline

Hanford Performance
Management Plan

What's New!
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Large pits were excavated and the tanks were
built and then covered with soil. Here, work on
building six double-shell tanks at the Hanford Site
is shown. The final layer of concrete has been
added to the tanks (that is, the outer shell).

Weapons, space, medical, and research programs led by the U.S.
government have created a legacy of nuclear waste. The U.S.
Department of Energy (DOE), created in 1977, has inherited this
legacy. A part of this legacy is millions of gallons of radioactive
waste stored in 259 underground tanks and 7 calcine vaults.
These storage facilities are located at Hanford Site, Idaho National
Engineering and Environmental Laboratory, Oak Ridge
Reservation, Savannah River Site, and West Valley
Demonstration Project. The tanks, which were built from the 1940s
to the 1980s, have capacities ranging from 13,000 to over
1,000,000 gallons. The waste in these tanks is classified as high-
level waste, transuranic waste, and mixed waste (see glossary).
For more information on the department's nuclear legacy, see
Closing the Circle on the Splitting of the Atom and other general
information documents (see bibliography).

The DOE faces
several significant
challenges in
remediating the
transuranic and high-
level waste stored in
the underground
tanks. If the waste
were stored in a
manner that would
prevent its escape into
the environment for
hundreds of years,
there would no reason
to disturb it. However,

several of the tanks are approaching the end of their design life.
Sixty-eight tanks are known or suspected to have leaked waste to
the surrounding soils at the Hanford Site (67 tanks) and Savannah
River Site (1 tank). As the tanks age, the possibility of waste
escaping to the environment increases. To minimize the risk of
waste migration and/or exposure to workers, the public, and the
environment and to meet the regulations entered into by DOE, the
waste must be retrieved and the tanks closed.

Each site has developed a baseline plan for remediating the waste
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http://www.inel.gov/
http://www.ornl.gov/home.html
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The Tanks Focus Area has worked to develop technical
solutions to tank waste remediation issues. The Gunite
Tank Retrieval and Cleaning System was developed and
deployed in gunite tanks at the Oak Ridge Reservation to
remove waste and prepare the tanks for closure

and closing the tanks. However, there are technical gaps between
the baseline and what is required to meet regulations. The TFA
was created, in part, to reduce these gaps.

The Role of the Tanks Focus Area
The TFA was created in 1994 to deliver tank waste remediation
technologies for DOE's Office of Environmental Management
(EM). The TFA brings together users and technical experts to
define and execute a program that implements integrated technical
solutions (e.g., developing and deploying technologies) to help the
programs responsible for remediating the waste (i.e., users). By
integrating the technical work across the sites and other funding
organizations, the TFA helps its site users realize greater benefits
from DOE's technology development budget. Funding
organizations include the EM Offices of Site Closure (EM-30),
Project Completion (EM-40), and Science and Technology (EM-
50).

The TFA's
technical work
is organized
into five
functions:
waste retrieval,
waste
pretreatment,
waste and
immobilization,
tank closure,
and
characterization
of both the
waste and tank.
Safety is an
integral part of
all of these functions. These functions comprise a complete tank
waste remediation system. For each function, a Technology
Integration Manager ensures that 1) a sound technical approach is
used to solve the users' problems, 2) integrated technical
solutions are available to meet the users' schedules, 3) technical
solutions are useful to more than one site or more than one
application wherever possible, and 4) users are integrally involved
throughout the development of a technical solution. 

Progress Made by the Tanks Focus
Area (in a nutshell)

http://apps.em.doe.gov/ost/
http://apps.em.doe.gov/ost/
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Since its inception, the TFA has made significant progress toward
helping DOE's Office of Environmental Management meet its goals
and commitments for tank remediation. During the past five years,
the TFA has addressed supernate treatment, waste
characterization, waste retrieval, and tank closure issues at the
Hanford Site to support waste immobilization efforts. At Idaho
National Engineering and Environmental Laboratory, the TFA
supported data requirements to meet Title 1 Design per the Batt
Agreement with the State of Idaho. At Oak Ridge Reservation, the
TFA addressed characterization and waste retrieval issues for the
gunite tanks and methods to process Melton Valley Storage Tanks
wastes to increase storage capacity. At the Savannah River Site,
the TFA supported closure of tanks, improvements to high-level
waste processing, and managed critical technology development
efforts for salt waste processing. For more details on what the TFA
will do next, see the FY02-FY06 Multiyear Program Plan.

References and Bibliography
Manke, K.L. 1996. Overview of the Tanks Focus Area
Demonstrations in FY96. PNNL-SA-27390, Pacific Northwest
National Laboratory, Richland, Washington.

Updated: May 30, 2002
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The TFA is committed to delivering science and technology to
enable tank waste remediation to be successful across the DOE
complex. This page provides a list of key accomplishments
achieved throughout the year as we work toward delivering
technical solutions to our users. Key accomplishments from
previous years are archived and available for viewing.

Deployments | Demonstrations | Data/Technical Assistance

Deployments
Subject Site Date

Flushing System WVDP FY02

NPOx Decontamination System INEEL August 13, 2002

Fluidic Sampling and Retrieval
System INEEL June 5, 2002

Modified Beta Gamma Detector WVDP January 2002

Pit Viper in Tank C-104 Heel Pit Hanford December 15-17,
2001

Sprayball/Steamjet Heel Retrieval
System INEEL October 23, 2001

Vault Sump Sampler INEEL October 2001

Topographical Mapping System Hanford September 6, 2001

Demonstrations
Subject Site Date

Ultrasonic Pipe Inspection Tool WVDP August 2, 2002

Russian Retrieval System Hanford July 8 - 12, 2002

UNEX Process Idaho March 2002

Grapple device and attachments SRS October 2001

Electromagnetic Acoustic
Transmission (EMAT) system Hanford September 25 - 27,

2001

Data/Technical Assistance
Subject Site Date

Russian Retrieval Technical
Exchange Hanford May 20, 2002

Saltcake Dissolution/Waste
Chemistry Workshop SRS, Hanford May 14-16, 2002

Mission Acceleration Initiative Hanford April 2-3, 2002

Vapor Space Corrosion Workshop SRS, Hanford March 26-27, 2002
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http://emslws03/hilight/back/31jan02.htm#pit
http://emslws03/hilight/back/31jan02.htm#pit
http://emslws03/hilight/back/30nov01.htm#vault
http://emslws03/hilight/back/31oct01.htm#tms
http://emslws03/hilight/back/31mar02.htm#unex
http://emslws03/hilight/back/30nov01.htm#grapple
http://emslws03/hilight/back/31oct01.htm#nde
http://emslws03/hilight/back/31oct01.htm#nde
http://emslws03/hilight/back/31may02.htm#exchange
http://emslws03/hilight/back/31may02.htm#workshop
http://emslws03/hilight/back/30apr02.htm#mai
http://emslws03/hilight/back/30apr02.htm#vapor
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Retrieval Experience Collaborations Fernald October 10-11, 2001

Interim Stabilization Workshop Hanford October 1-2, 2001

Updated: June 26, 2002
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Salt Processing Project R&D
Program

The Salt Processing Project (SPP)
is the salt (soluble) waste treatment
portion of the high-level waste
cleanup effort at the Savannah
River Site. The overall SPP
encompasses the selection, design,
construction and operation of
treatment technologies and facilities
to prepare the salt waste feed
material for the site's Saltstone
Facility and Defense Waste
Processing Facility. The Tanks
Focus Area is responsible for

managing the research and development portion of the SPP -
delivering technical results on various salt-waste processing
technologies to allow selection of a preferred option and initiation
of associated design activities.

Background
The Savannah River Site (SRS) successfully demonstrated the In-
Tank Precipitation (ITP) process for salt waste treatment both on a
moderate and full-scale basis with actual SRS salt waste in the
1980s. The ITP process separates cesium isotopes from the non-
radioactive salts using tetraphenylborate precipitation to enable
disposal of the decontaminated salt solution in a grouted low-level
waste form at the site's Saltstone Facility. 

During radioactive startup of the ITP facility in 1995, higher than
predicted releases of benzene occurred. The contractor initiated
laboratory and facility tests to determine the cause of the
escalated benzene generation and to return the facility to a safer
status by removing the benzene contained within the facility. On
January 22, 1998, WSRC informed the DOE that the extensive
chemistry testing demonstrated that the existing system
configuration could not cost-effectively meet the safety and
production requirements for the ITP facility. WSRC recommended

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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that a systems engineering team conduct a study of alternatives to
the current system configuration.

On February 6, 1998, the DOE Assistant Secretary for
Environmental Management (EM) approved a DOE-Savannah
River (DOE-SR) plan-of-action to suspend startup-related
activities and undertake a systems engineering study of
alternatives to ITP. Subsequently, DOE-Savannah River (SR)
directed WSRC to perform an evaluation of alternatives to the
current system configuration for high-level waste salt removal,
treatment, and disposal.

On March 13, 1998, the WSRC high-level waste management
division chartered a team to systematically develop and
recommend an alternative method and/or technology for
disposition of high-level waste salt. This team conducted an
extensive systems engineering evaluation of over 140 alternative
cesium removal processes and reduced the list of candidates to
four: Crystalline Silicotitanate Non-Elutable Ion Exchange, Caustic
Side Solvent Extraction, Small Tank Tetraphenylborate
Precipitation, and direct grouting (with no cesium removal). Further
review eliminated direct grouting as an option, and the remaining
three alternative processes are currently being pursued in an
extensive research and development program.

In 1999, DOE-Headquarters asked the National Academy of
Sciences (NAS) to independently review the Department's
evaluation of technologies to replace ITP. As a result of the NAS
review, DOE agreed that further research and development on
each alternative was required to reduce technical uncertainty prior
to a down-select. Accordingly, DOE postponed plans to issue a
draft Request for Proposal to the private sector seeking input on
design and construction of the needed treatment facilities. DOE-
SR also held back the issuance of the Draft Supplemental
Environmental Impact Statement on SRS high-level waste
treatment alternatives pending further development of salt
processing technology alternatives.

Charter
In March 2000, DOE-Headquarters requested the Tanks Focus
Area (TFA) to assume management responsibility for the SPP
technology development program at SRS. The TFA was requested
to review and revise the technology development roadmaps,
develop down-selection criteria, and prepare a comprehensive
Research and Development Program Plan for the three candidate
cesium removal technologies, as well as the alpha and strontium
removal technologies that are part of the overall SPP. The three
Cs removal candidate technologies are

Crystalline Silicotitanate (CST) Non-Elutable Ion Exchange,
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Caustic Side Solvent Extraction (CSSX), and
Small Tank Tetraphenylborate Precipitation (STTP).

The program is focused on resolving high-risk areas for each
alternative cesium-removal process to support a subsequent DOE
down-selection decision.

Organizations
The SPP Research and Development Program is funded jointly by
the DOE Offices of Science and Technology (EM-50) and Project
Completion (EM-40). Participants in the program include WSRC's
Savannah River Technology Center, Oak Ridge National
Laboratory, Argonne National Laboratory, Sandia National
Laboratories, Pacific Northwest National Laboratory, and various
universities and commercial vendors.

Regulatory Drivers
All waste tanks at SRS must be empty of existing waste by 2028 to
comply with the Site Treatment Plan and Federal Facilities
Agreement. To complete this mission, the high-level waste system
at SRS must retrieve the tank waste and convert the high-level
waste into solid waste forms suitable for disposal. Both the long-
lived and short-lived radioisotopes in the waste will be
incorporated into borosilicate glass (vitrified) in the Defense Waste
Processing Facility as a precursor to transporting the material for
disposal at the national high-level waste repository. Because the
high-level waste vitrification process is very expensive, the SRS
implementing technology must limit the volume of high-level waste
glass produced by removing a significant portion of the non-
radioactive salts. These salts can then be classified as incidental
waste for subsequent on-site low-level waste disposal, which is far
less expensive.

News and Information
Current news and technical information on the Salt Processing
Project R&D efforts can be found on the News and Information
page.
More information is available on the SRS Salt Processing Project
website, however this site is password protected.

References
Harmon, H.D., et al. 2001. Savannah River Site Salt Processing
Project R&D Program Plan, Rev 1. PNNL-13707, Pacific
Northwest National Laboratory, Richland, Washington.

http://www.srs.gov/general/srenviro/erd/ffa/ffa.html
http://www.srs.gov/general/srenviro/erd/ffa/ffa.html
http://www.srs.gov/general/srtech/spp/index.html
http://www.srs.gov/general/srtech/spp/index.html
http://www.tanks.org/ttgdoc/pnnl-13707-1.pdf
http://www.tanks.org/ttgdoc/pnnl-13707-1.pdf
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Harmon, H.D., et al. 2001. "Savannah River Site Salt Processing
Project Research and Development Summary Report." TFA-0105,
Savannah River Site, Aiken, South Carolina.

Tanks Focus Area. 1999. "Savannah River Site," TFA Technical
Team Homepage, December 2, 1999, (July 19, 2000).
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The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly basis*. To be sure you don't miss an issue, see
"How to Subscribe/Automatic E-mail Notification" at the bottom of this page. Click
Back Issues to view previous editions of the TFA Technical Highlights.

Last Edition of TFA Technical Highlights
As part of the DOE Office of Science and Technology (OST)
restructuring process, the Tanks Focus Area (TFA) closeout
activities include collecting and archiving historical program
information. This includes both programmatic documents and
technical information. TFA's Technical Highlights are a critical part
of this information, as they concisely describe recent technical
accomplishments, progress, and activities. Because the highlights
are documented on the TFA Website, and an archive copy of the
TFA Website must be transferred to DOE-Headquarters by the end
of September 2002, this edition of the Technical Highlights is the
last one. After September 30, 2002, please refer to the OST
Website at http://apps.em.doe.gov/ost/ for news and information
related to high-level waste science and technology development.

It was a pleasure to provide these highlights to our users over the
years; we hope you found the information useful.

*The information contained in the TFA highlights is based on the most recent
recent research and development activities available, and should be considered
preliminary until published in a technical report.

August/September 2002

Key Accomplishments

NPOx Decontamination Process Deployed at INEEL
Ultrasonic Pipe Inspection Tool Demonstrated at WVDP
(TMS 2941)
Flushing System Deployed in WVDP Vitrification Facility

Significant Events/Activities

SRTC Completes Modification of DWPF Grapple Device and
Attachments
Modifications Made to SRS Advanced Design Mixer Pump
Conceptual Design Completed for SRS Tank Riser
Suspension System

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

 

 

http://apps.em.doe.gov/ost/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


Tank Focus Area - Background Information

http://emslws03/tfa/highlight.htm[10/13/2009 10:42:51 AM]

Successful Testing with Fenton's Reagent Results in
Funding for Deployment (TMS 233)
New Frit Selected for Deployment in DWPF Melter
TFA Funds Bubbler Research to Evaluate Melt Rate
Improvement
Pit Viper Free Released from Hanford Site Tank Farms
(TMS 2195)
Remote Manipulator System Being Assembled for SRS
Decontamination Facility
Chemical Cleaning Tests Completed at SRS (TMS 2967)
Liquidus Temperature Process Control Model Ready for
DWPF Deployment
Ultrasonic Methods Investigated for Leaking Tank Retrieval
Fluidic Retrieval System Prototypes Being Developed for
Tank S-102
Final Characterization Milestones Completed for WVDP
Tank 8D-2
SRS Team Evaluates New Retrieval Technologies for Cost
Savings
SRS Continues Development of Disposable Crawler (TMS
2194)
Glass Property Models Updated for Hanford Site Glass
TFA Research Results in Glass Formulations with Higher
Waste Loading
Scoping Tests Performed on Breakup Of DWPF Failed
Melter Glass
INEEL Glass Development Applied to Hanford Low-Activity
Waste
TFA Sponsors Salt Dissolution Tests of Hanford/SRS Tank
Waste
TFA Testing Reveals RCRA Issues With Treatment of
MVST Waste
TFA Continues Cold Crucible Melter Collaborations with
Russian Institutes
INEEL/Russian Counterpart Issue Report on Low Waste
Volume Decontamination

Special Meetings and Technical Assistance

Expert Team Assesses Fernald Waste Packaging
Alternatives
TFA Sponsors Independent Review of Hanford Single-Shell
Tank Retrieval Projects
TFA Facilitates Supplemental Technologies Decision
Criteria Workshop at Hanford

Upcoming Activities
Technical Team Contacts
How To Subscribe
Back Issues
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Key Accomplishments

NPOx Decontamination Process Deployed at
INEEL
Waste tank equipment, tools, and tank infrastructure at the Idaho
National Engineering and Environmental Laboratory (INEEL) are
contaminated by hazardous radioactive liquid waste generated by
site processing operations. Because current decontamination
methods generate a significant volume of new waste, alternatives
must be found that minimize additional waste volume to the tanks.
In response, researchers at INEEL performed TFA-funded testing of
a commercially available industrial process - the nitric
acid/potassium permanganate/oxalic acid (NPOx) Phase II
decontamination process - that generates significantly less
quantities of waste, but fulfills the requisite decontamination
requirements.

On August 13, 2002, TFA and INEEL staff deployed the NPOx
Phase II decontamination process at INEEL using a Navy fuel
grapple tool and two criticality barrier plates from the site's Fluorinel
Fuel Storage Facility. Researchers obtained a decontamination
factor of 18 (versus a factor of 10 typically obtained using INEEL's
traditional chemical decontamination processes) following
adjustment of the feed pump to deliver the proper amount of oxalic
acid. The deployment also demonstrated the feasibility of recycling
the cleaned liquid for subsequent hot testing, during which the liquid
was successfully cleaned and recycled four separate times.

Ultimately, researchers determined that the NPOx process
generates far less waste than the traditional chemical
decontamination processes and uses 97% fewer chemicals. Site
personnel will release a report at the end of FY02 documenting
results of the NPOx deployment at INEEL. (Contact: Phil McGinnis,
ORNL, 865-576-6845)

Ultrasonic Pipe Inspection Tool Demonstrated at
WVDP (TMS 2941)
The waste tank storage system at the West Valley Demonstration
Project (WVDP) in West Valley, New York, includes two 750,000-
gallon underground storage tanks and associated piping, vessels,
and process equipment. At one time, Tank 8D-2 contained 550,000
gallons of waste generated by commercial and defense fuel
reprocessing activities. With waste vitrification nearly completed,
tank closure preparations include dismantling and removing much of
the remaining infrastructure. Although site personnel suspect that
most of the pipes and vessels were flushed during shutdown of
operations, liquids most likely remain and must be characterized to
help prevent spills and contamination during dismantlement. 

http://www.inel.gov/environment/
http://www.inel.gov/environment/
http://www.wv.doe.gov/
http://www.wv.doe.gov/
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On August 2, 2002, Robotics Crosscutting Program (RBX) staff from
Oak Ridge National Laboratory - funded by TFA - met with WVDP
personnel to demonstrate a prototype ultrasonic pipe inspection tool
for detecting liquid in the Tank 8D-2 feed tank and pipelines. This
prototype, equipped with one large and one small sensor using
opposing transducers, is deployed either remotely or via long-
handled tools. During the demonstration, the participants noted that
the tool's larger sensor worked well for detecting water in 2-inch-
diameter pipes, but the smaller sensor developed for ½-inch-
diameter pipes showed extreme sensitivity to misalignment.

Following the demonstration, WVDP and RBX personnel discovered
that the two-sensor approach did not offer any significant
performance advantages over a single-sensor unit. Because a
smaller sensor will be necessary for smaller pipes, the final system
will consist of two separate large and small systems. In addition,
WVDP requested RBX to incorporate additional features, including a
system of rollers to allow the system to easily glide across pipe
surfaces, a liquid feed mechanism to apply coupling fluid to the
sensor face, and more convenient hand grips and actuator levers for
easier operation. Testing of the field-deployable systems will be
completed in mid-September, with delivery to WVDP expected in
late September. (Contact: Pete Gibbons, NHC, 509-372-4926)

Flushing System Deployed in WVDP Vitrification
Facility
Nearly all of the waste from Tank 8D-2 at the West Valley
Demonstration Project (WVDP) has been fed the site's vitrification
facility and turned into glass. Now the site is focusing on
characterization of the remaining tank waste and ancillary
vitrification equipment in preparation for closure.

During FY02, West Valley Nuclear Services (the site operator)
personnel - using diluted nitric acid and/or water - deployed a
network of high-pressure spraying systems with a rotating spray
head to flush high-level waste from WVDP pipelines and ancillary
equipment at the vitrification facility. To assess the flushing process,
site personnel used standard radiation probes to monitor the
radiation levels around the tanks and piping being flushed.
Cameras, deployed via an overhead crane connected by cabling on
the exterior of the tank, showed no accumulated slurry, indicating
the end of the flushing operations.

TFA-funded deployment of the flushing system in WVDP's
vitrification facility resulted in successful cleaning and signals the
final phase of high-level waste operations at the site. (Contact: Pete
Gibbons, NHC, 509-372-4926)

Significant Events/Activities
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SRTC Completes Modification of DWPF Grapple
Device and Attachments 
A shielded Glass Melter Cell is used at the Savannah River Site's
(SRS) Defense Waste Processing Facility (DWPF) to host
vitrification operations. In this cell, concentrated radioactive waste
(consisting mostly of strontium and cesium) is combined with glass-
forming materials, and then melted into a glass mixture that is
poured into stainless-steel canisters for storage. Due to the
radiation levels involved, the remote vitrification operations result in
items such as failed melter pour spouts, high-level waste glass
shards, and tools and melter equipment that drop and accumulate
on the cell's floor. Because this accumulation is potentially
hazardous to DWPF equipment, site users requested TFA to assist
with identifying more efficient tools for reaching and removing the
dropped items. Representatives from TFA, the Savannah River
Technology Center (SRTC), and the DWPF determined that
procurement of a "grapple" device - a technology previously proven
at the West Valley Demonstration Project - would be most effective
for this task.

Following delivery of the grapple device to SRS last October, SRTC
researchers began modifying the tool for use in the DWPF Glass
Melter Cell. In August 2002, they completed the design, fabrication,
and testing of attachments for the device, including a scoop to pick
up glass and other items, a flat plate device to pick up larger glass
pieces, and tweezers to reach and remove items from the Glass
Melter Cell sump. In addition, the grapple lifting bale was
redesigned and fabricated to allow for transport of the grapple to the
Glass Melter Cell, and load calculations were made and approved
by DWPF personnel.

The grapple and attachments were provided to the DWPF in August
2002 for upcoming deployment. These tools will improve efficiency,
and therefore reduce radiation risks, during operations in the DPWF
Glass Melter Cell at SRS. (Contact: Bill Holtzscheiter, WSRC, 803-
725-2170)

Modifications Made to SRS Advanced Design
Mixer Pump
Personnel at the Savannah River Site (SRS) are working to prepare
Tank 18 - located at the site's F farm - for closure by 2004.
However, the 1.3 million-gallon tank still contains high-level waste
heel that must first be mobilized, mixed, and transferred as feed to
the site's vitrification facility. Through TFA funding, site personnel
evaluated the capability of the Advanced Design Mixer Pump
(ADMP) as part of an integrated retrieval system for use in Tank 18.
Following 4200 hours of test runs, site personnel inspected the
pump and identified several needed modifications to meet safety
requirements in the current Authorization Basis.

Modifications included (1) reducing the suction screen opening size
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by half an inch to prevent entanglement of the steel tapes in the wet
end of the pump; (2) installing a flow restriction device in the seal
gas supply system to alleviate the possibility of "aerosolizing" waste
during operation at low waste surface levels or during certain failure
modes; and (3) adding low-liquid level conductivity probes to also
protect against aerosolization. In addition, site personnel replaced
the system's anti-friction rings with rings capable of higher load
bearings; refurbished the system impeller, which was damaged by
debris; relocated the column relief valve from a middle pump column
to the upper pump column (and installed a safety relief device and
prefabricated relief valve line); and modified the mining ring to
eliminate the potential for an above-grade release.

Following modifications, startup tests at the TNX facility were
completed, and the pump was moved to the SRS F Tank Farm for
final tank top startup testing and deployment. (Contact: Pete
Gibbons, NHC, 509-372-4926)

Conceptual Design Completed for SRS Tank
Riser Suspension System
The Savannah River Site (SRS) is home to many aging waste
storage tanks scheduled for eventual closure. Risers at the top of
each tank allow site personnel to access the tank interior and
annulus, primarily to install pumps and other ancillary equipment
and occasionally to store tank processing equipment (such as
transfer or mixer pumps) that is idle or in disrepair. Removal of this
equipment is typically a lengthy, cumbersome process. To facilitate
easier cleanup and ultimate closure of the tanks, TFA is funding
SRS researchers to develop a tank riser suspension system that will
provide the site with an improved method for removing this
radiologically contaminated equipment from the site's tanks.

In FY02, SRS researchers completed a conceptual design of the
suspension system. As currently designed, this technology consists
of removable, independent system/framework constructed of
corrosion- and radiation-resistant material to maximize service life.
The system couples to the tank riser via an overhead crane and is
inserted into the tank via the riser for equipment retrieval. SRS
researchers are currently developing a conceptual design report to
be issued by the end of FY02 containing the details of the design
and a step-by-step description of the system operation. (Contact:
Pete Gibbons, NHC, 509-372-4926)

Successful Testing with Fenton's Reagent
Results in Funding for Deployment (TMS 233)
Research operations at Oak Ridge Reservation's High Flux Isotope
Reactor (HFIR) generated transuranic waste sludge and ion
exchange resin - approximately 8,000 gallons of which remain in the
site's Tanks T1 and T2. According to the site's Federal Facilities
Compliance Agreement, the waste must be separated, dewatered,
and treated for storage at the Melton Valley Storage Tanks (MVST).
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However, the ion exchange resins contain high organic levels, which
must be destroyed to meet the waste acceptance criteria of the
MVST. TFA is responding by collaborating with researchers from the
Oak Ridge National Laboratory (ORNL) to evaluate Fenton's
Reagent - hydrogen peroxide with a ferrous iron catalyst that shows
promise for oxidizing ion-exchange resin and other organics in
waste slurries.

In FY02, TFA and ORNL completed a series of laboratory- and pilot-
scale tests related to use of Fenton's Reagent. Twelve tests using
simulant slurries generated data on the effects of temperature, pH,
antifoaming agents, and slurry composition on the efficiency of the
resin destruction process. Two laboratory-scale tests using waste
from ORNL Tanks T1 and T2 demonstrated the treatment process'
ability to work on real waste slurries.

Based on the successful testing, the DOE Oak Ridge Operations
Office and Bechtel Jacobs will fund full-scale deployment in FY03 to
treat waste from Tanks T1 and T2 and the HFIR. (Contact: Phil
McGinnis, ORNL, 865-576-6845)

New Frit Selected for Deployment in DWPF
Melter
At the request of users at the Savannah River Site (SRS), TFA is
funding efforts to improve the melt rate for Sludge Batch 2 -- a
sludge-only waste feed that is currently being processed through
the site's vitrification plant, the Defense Waste Processing Facility
(DWPF). Initial operations with the baseline frit (a prefabricated
glass powder that is added to the sludge to form the melter feed)
have resulted in relatively slow melt rate -- most likely due to the
formation of a foamy layer on the surface of the molten glass pool,
which impedes heat transfer. Researchers from the Savannah River
Technology Center (SRTC) and Pacific Northwest National
Laboratory are working to enhance the basic understanding of the
role of glass chemistry and/or acid addition strategy changes on the
overall DWPF melting process, primarily focusing on adjusting frit
composition to gain substantial increases in melt rate.

Following extensive testing using a variety of frit recipes, SRTC
researchers recommended the new alkali-based Frit 320, since the
melt rate is proportional to alkali content. Under a TFA task, two
specially designed furnaces were developed and used for testing - a
dry feed melt rate furnace, and a slurry-fed melt rate furnace (both
intended to bridge the gap between small crucible testing and the
larger melter). Through successful testing in these furnaces, DWPF
will begin deploying Frit 320 at the end of FY02. Using the new frit,
the site expects a 10 to 20% improvement in melt rate and a cost
avoidance in life-cycle impact of greater than $1B. (Contact: Bill
Holtzscheiter, WSRC, 803-725-2170)

TFA Funds Bubbler Research to Evaluate Melt
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Rate Improvement
In addition to modifying chemistry properties mentioned above, TFA
is funding researchers at the Savannah River Technology Center
(SRTC) to investigate heat transfer properties towards improving
the melt rate in the Defense Waste Processing Facility.

During FY02, SRTC researchers developed and tested a bubbler -
designed to increase glass flow circulation - in the Stirred Melter at
Clemson University. Further, a bubbler prototype is scheduled to be
tested in FY03 in the Clemson Pour Spout Test Stand for failure
mode and erosion testing to evaluate wear rates and bubbler life. In
addition, researchers will complete testing at the end of FY02 in the
Slurry-Fed Melt Rate Furnace using a miniature bubbler. This
testing will be used to obtain early indications of melt rate increases
and to investigate actual physical mechanisms that would occur with
operation of a bubbler in a melter environment with slurry feeding.

TFA testing of the bubbler technology provides SRS users with the
potential of 10% or more improvement in melt rate; additional life-
cycle cost savings of $800M; and lengthier operation if installed in
an existing melter. (Contact: Bill Holtzscheiter, WSRC, 803-725-
2170)

Pit Viper Free Released from Hanford Site Tank
Farms (TMS 2195)
Pit operations are considered to be one of the most dose-intensive
tasks at the Hanford Site. To minimize worker exposure, the
Hanford Site tank farm operator, CH2M Hill Hanford Group (CHG),
and Robotics Crosscutting Program (RBX) staff from the Pacific
Northwest National Laboratory (PNNL) successfully deployed a
remotely operated manipulator system - the Pit Viper - in the heel pit
of Hanford's Tank C-104 in December 2001. During this
deployment, the system demonstrated its retrieval capabilities by
scooping, gripping, cutting, and scraping materials, resulting in a
reduction of worker exposure by 50%.

Site personnel have now "free released" the Pit Viper from the site's
tank farms, and PNNL RBX personnel are working to prepare for
receiving the system at the Hazardous Material Management and
Emergency Response Facility, where the system was originally
assembled and tested. In the meantime, CHG and RBX personnel
are making refinements to the system (additional T-handles,
replacement gripper). CHG is now addressing issues related to
future use of this system at the Hanford Site and how the system
can become a part of the site's baseline for retrieval purposes.
(Contact: Pete Gibbons, NHC, 509-372-4926)

Remote Manipulator System Being Assembled
for SRS Decontamination Facility
At the Savannah River Site (SRS), the waste in the site's numerous
high-level waste storage tanks must be retrieved and the tanks
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closed. During this process, highly radioactive failed equipment
(pumps and infrastructure) contained within the tanks must be
removed, followed by transport to the site's 299-H Concentration,
Storage, and Transfer Decontamination Facility for decontamination
and repair or disposal. Site personnel identified the need for an
efficient technology capable of decontaminating or size reducing the
equipment while also reducing waste and minimizing worker
exposure. In response, TFA is funding researchers from SRS and
the Robotics Crosscutting Program (RBX) to develop the
Decontamination Equipment Enhancement for Remote Applications
(DEERA) System, a remotely operated manipulator system to be
deployed in the 299-H Facility.

As SRS and RBX researchers assembled components of the
DEERA, the system's Schilling Titan 7F remotely operated
manipulator was refurbished by the vendor and returned to the site
in August 2002, and fabrication began on the transportable
mounting base design. In addition, the blade-plunging cutter from
the Size Reduction Machine was removed and tested, resulting in
the successful cutting of a 2-in. piece of pipe. Site personnel will
demonstrate the system in mid-September 2002.

The ability to retrieve and decontaminate failed equipment
significantly reduces the cost of tank waste retrieval, reduces
secondary waste streams from disposal of contaminated equipment
and allows for faster return to schedule from recovery of failed
equipment. (Contact: Pete Gibbons, NHC, 509-372-4926)

Chemical Cleaning Tests Completed at SRS
(TMS 2967)
DOE's Offices of Nuclear Nonproliferation and Environmental
Management are jointly funding collaborations among TFA, Sandia
National Laboratory, and researchers at Russia's Mining and
Chemical Combine (MCC) to remediate radioactive waste
generated by earlier U.S./Russian nuclear weapons production
programs. One cost-effective process developed under this
collaboration - chemical cleaning using oxalic acid and citric acid - is
being evaluated for its potential to enhance removal of radioactive
high-level waste sludge from underground storage tanks at the
Savannah River Site (SRS). Earlier testing performed by MCC
researchers indicated that oxalic acid and citric acid effectively
dissolved simulated SRS high-level waste sludge at conditions not
extremely corrosive to carbon-steel storage tanks.

During the third quarter of FY02, additional testing was completed to
support evaluations from the previous Russian testing. Findings
included (1) dissolution behavior was similar for both simulated and
actual sludges; (2) increased sludge dissolution occurred at higher
acid:sludge ratios; (3) complete dissolution did not occur after six
contacts with the acid solutions; and (4) metals dissolution appear
consistent with expectations based on the stability of complexes
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formed with oxalate and citrate. With analysis now complete (except
for those tank samples requiring mass spectroscopic analyses to
determine actinide and fission product compositions), SRS
researchers are drafting a report summarizing results for both the
simulated and radioactive sludges; this report will be issued at the
end of September 2002.

Completion of these chemical cleaning tests provides SRS with
improved information for making decisions on enhancing mechanical
sludge retrieval and removing remaining waste heel before tank
closure. (Contact: Pete Gibbons, NHC, 509-372-4926)

Liquidus Temperature Process Control Model
Ready for DWPF Deployment
In 1996, the Defense Waste Processing Facility (DWPF) at the
Savannah River Site (SRS) began vitrifying the site's liquid high-
level waste. During this process, the waste is combined with glass
formers and "fed" to a ceramic-lined steel melter, where it is heated
to 2100 degrees F until molten. A pencil-thin stream of molten glass
is then poured into stainless-steel canisters to cool and harden.
Because it takes approximately 20 hours to fill one of these
canisters site personnel estimate it will take nearly 20 years to vitrify
its remaining high-level waste. By increasing the amount of waste
per canister (i.e., "waste loading"), fewer canisters would be
required. One aspect of vitrification that limits the amount of
radioactive waste that can be "loaded" into glass is liquidus
temperature - the temperature at which the waste/glass mixture
changes completely from a stable solid to a liquid.

In FY02, TFA and SRS worked to generate glass property-
composition data and models needed to change DWPF throughput
through improved waste loading and melt rate. During this effort,
researchers expanded the liquidus temperature database to fill in
the compositional gaps that resulted in conservative waste loading
ratios. An improved liquidus temperature process control model was
developed and provided to DWPF and is expected to be deployed
by the end of FY02. Finally, a technical basis to challenge the use of
the DWPF homogeneity constraint - another limiting factor related to
waste loading in glasses - was developed. This constraint (a
requirement for single-phase glasses), if removed, would provide a
very positive impact to future sludge batches.

Deployment of the improved liquidus temperature process control
model will allow SRS to achieve a significant increase in waste
loading for projected sludge batches - resulting in an expected 3 -
6% improvement. This translates to $300M in life-cycle cost
reduction per 1% improvement due to fewer canisters and less
operating time. (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

Ultrasonic Methods Investigated for Leaking
Tank Retrieval
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Large, underground storage tanks across the DOE complex contain
radioactive waste consisting of dense, dry waste forms that are
difficult to mobilize. Conventional retrieval methods involve the use
of large volumes of liquids to soften the material; however, these
methods present the possibility of introducing leaks to the
environment. TFA funded Robotics Crosscutting Program (RBX)
staff from the Pacific Northwest National Laboratory (PNNL) and
Oak Ridge National Laboratory (ORNL) to identify methods for low
liquid volume retrieval methods for potentially leaking single-shell
tanks. RBX researchers performed an evaluation of various low-
liquid volume retrieval methods, and selected sonication for
subsequent testing.

In FY02, PNNL RBX staff conducted bench-scale testing on various
saltcake simulants to evaluate the ability of sonication to fracture
and dislodge waste simulants from potentially leaking single-shell
tanks. Tests were conducted with an existing versatile ultrasonic
welding system to optimize ultrasonic transducer frequency, size,
and configuration for fracturing and dislodging wastes and to
develop recommendations for retrieval rate and deployment. In
tandem, ORNL RBX staff investigated the mechanical aspects of
deploying an array of sonicators using a crawler. An FY02 summary
report prepared by PNNL will include results of the bench-scale
ultrasonic tests and deployment considerations using the crawler.
(Contact: Pete Gibbons, NHC, 509-372-4926)

Fluidic Retrieval System Prototypes Being
Developed for Tank S-102
According to the Hanford Federal Facility Agreement and Consent
Order, full-scale retrieval of radioactive waste from Hanford Site
Tank S-102 must be completed by 2006. TFA and site personnel
are working to meet this deadline by evaluating technologies for
potential retrieval of the tank sludge and salt waste. TFA and the
Hanford tank farm management contractor, CH2M Hill Hanford
Group (CHG), are working with two international partners, AEA
Technologies (AEAT) of the United Kingdom and the Mining
Chemical Combine (MCC) of Russia, to design, fabricate, and test
fluidic retrieval systems for possible deployment in the tank. The
AEAT model uses a vacuum to pull tank liquid into a charge vessel,
then uses air pressure to expel it through sluicing nozzles or into a
transfer line. The MCC model is similarly operated but is equipped
with a large caged-ball suction check valve and mechanical air
distributor.

Following TFA-sponsored full-scale proof-of-concept testing of the
two fluidic retrieval technologies, TFA and CHG identified optimized
system configurations for further development, and are considering
prototypes from both developers for further testing. The prototypes
will be tested at the Hanford Cold Test Facility in the near future to
determine final configuration requirements. (Contact: Pete Gibbons,
NHC, 509-372-4926)
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Final Characterization Milestones Completed for
WVDP Tank 8D-2
Tank 8D-2 at the West Valley Demonstration Project originally
contained PUREX waste from commercial and defense fuel
reprocessing that occurred from the mid-1960s to the early 1970s.
Since 1996, West Valley Nuclear Services (WVNS) (who operates
the site for DOE) has retrieved and vitrified more than 99% of the
long-lived radioactive waste. For the past two years, TFA and site
personnel have been working with regulators to characterize the
residual tank waste - using TFA-funded technologies such as a
burnishing sampler tool and gross beta-gamma detector - to
determine whether cleaning criteria have been met for tank closure.

In May and June 2002, WVNS completed the two remaining Tank
8D-2 characterization milestones. The first report "Calibration of the
Beta-Gamma Detector Systems for the Investigation of High-Level
Waste Tank Radionuclide Inventory at the WVDP," met the need for
documenting the calibration procedure for the in-tank survey
system. Through this study, researchers used three active
strontium-90 (Sr-90)-traceable standards deposited on stainless-
steel plates with active source areas for each detector to determine
response to changing Sr-90 concentration. As a result of this study,
researchers determined that a beta-gamma detector could be
calibrated for conducting in-tank quantitative surveys of some of the
transuranic isotopic inventories.

The second milestone, "Tank 8D-2 Characterization: The Statistical
Comparison of Postwash to Prewash TRU to Strontium-90 Ratios -
Randomization Tests," satisfied the documentation need of Sr-90 to
transuranic ratios. During this study, researchers used radioisotopic
data from 46 burnishing samples (from the tank wall, support
structure, and mid-liquid region) to draw statistical correlations of the
ratio of Sr-90 to gross alpha and transuranics americium, curium,
neptunium, and plutonium. Statistical correlations of the ratios of Sr-
90 to the transuranics were examined for sample sets within and
between the two regions prior to and following washing to determine
if isotopic ratios were impacted by sample location, tank region, and
the washing campaign. Following these comparison studies,
researchers noted that Sr-90 could be used as a predictor isotope
for mapping some of the transuranic levels on the wall and support
structure. (Contact: Tom Thomas, INEEL, 208-526-3086)

SRS Team Evaluates New Retrieval
Technologies for Cost Savings
TFA is supporting efforts to identify and implement effective
alternatives to baseline retrieval technologies that will result in
significant cost savings to its user sites across the DOE complex.
In FY02, TFA funded the Savannah River Site in assembling an
engineering team to identify new technologies for effectively remove
waste at a lower cost. The team evaluated technologies for bulk
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sludge/salt slurrying and transfer, heel preparation and transfer, tank
washing, and preparation and transfer of annulus waste. Using a
streamlined process control and safety strategy, team members
implemented a screening and selection process that provided
baseline technology information and alternatives to the baseline.

To address waste slurry, the team selected a high-capacity
submersible slurry pump (one to two per tank) supported by a
rotating foot on the tank bottom as an alternative to the
baseline 45-foot-long, 150-hp pumps currently used. The
alternative system would be equipped with a short shaft to
eliminate bearing water systems and vibration problems
associated with the long-shaft slurry pumps. The system
would also include a submerged motor cooled by the slurry, be
adjustable in height, and be reusable and designed to be
deployed via a 24-inch riser for compatibility with all site tanks.

For waste transfer, the team selected a modified commercially
available sump pump deployed on a mast and supported on
the tank bottom as an alternative to the telescoping transfer
pump currently used. This disposable pump would be
equipped with a short shaft, submerged motor, and be product
cooled. 

While evaluating methods for bulk salt waste transfer, the
team selected a fixed-length transfer jet against the baseline
telescoping transfer jet. This low-cost system has no
moveable parts in the tank and would mine through salt cake
to the bottom of the tank. The jet can also be reused with the
existing underground transfer system. 

To address heel preparation, the team selected several
alternatives to the baseline equipment, which must be
specified to withstand dilute oxalic acid. One alternative is to
reuse bulk sludge removal equipment in concert with relaxing
closure requirements so that no new equipment is needed.
The second alternative involves acid cleaning reusing bulk
sludge removal equipment.

The team determined that no alternatives existed to the
current heel transfer baseline of reusing bulk transfer
equipment. 

For tank washing capabilities, the team selected two
alternatives to the baseline using three rotary jets mounted in
vapor space. The first involves eliminating the baseline by
evaluating and demonstrating that tank washing provides
negligible improvement to support closure requirements. The
second is to deploy reusable fixed nozzles and wash the tank
while pumps are still operating.
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The team discussed two alternatives to the baseline of three
75-gpm steam-recirculating jets used for annulus waste
preparation. The first is to eliminate the baseline by sampling
and evaluation to show negligible improvement to support
closure. The second is to deploy three small Flygt mixers.

For annulus waste transfer, the team determined baseline
equipment was adequate if cleaning was required.

A summary report developed by the team will be issued in
September 2002. (Contact: Pete Gibbons, NHC, 509-372-4926)

SRS Continues Development of Disposable
Crawler (TMS 2194)
Tank waste retrieval operations at the Savannah River Site (SRS)
have historically involved the use of technologies such as jet mixer
pumps, axial flow mixers, and transfer pumps. Because the ability of
these technologies to remove the tank solids and achieve target
residual tank levels is uncertain, TFA funded site personnel and
Robotics Crosscutting Program (RBX) researchers to design and
develop a low-cost disposable crawler with commercially available
components as a "back up" technology for removing waste from the
site's remaining carbon-steel tanks. In particular, site personnel are
focusing on use of the crawler in Tank 18, a 1.3-million-capacity
tank containing waste heel comprised of salt, sludge, and zeolite.

The floor-level disposable crawler designed and under development
by SRS and RBX consists of a collapsible frame, robotic tracks, a
water monitor, and adjustable water nozzle. Using a powerful water
jet, the system forcefully dislodges waste solids and then mobilizes
loosened material by pushing the solids with short blasts of water
towards the transfer pump.

In FY02, following the recommendation of TFA and RBX personnel,
SRS researchers extended a request for proposal to industry to
evaluate the feasibility for obtaining a commercially available
disposable crawler, in addition to one being developed by SRS and
RBX personnel. Because of insufficient response, SRS continued
with development of its crawler, including sizing and purchasing the
water pump, obtaining additional robotic tracks, and designing the
framework. The SRS researchers continue to integrate the system
components, with completed fabrication of the entire crawler
expected by the end of FY02. (Contact: Pete Gibbons, NHC, 509-
372-4926)

Glass Property Models Updated for Hanford Site
Glass
At the Hanford Site, the DOE Office of River Protection is building a
plant to immobilize the radioactive waste contained in 177 large,
underground storage tanks. The tank waste will be separated into
high-level waste and low-activity waste fractions, which will be
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separately vitrified in the site's Waste Treatment Plant. TFA and
researchers from the Savannah River Site (SRS) are assisting
Hanford Site personnel to address technical issues related to
vitrification of Hanford waste, such as the solubility of troublesome
components; the influence of secondary phases on glass
processing and waste form acceptability; and expansion of glass
property models for glass volume projections.

To assist with resolving these issues, TFA funded researchers from
SRS and the Pacific Northwest National Laboratory to evaluate and
update the Hanford Site glass property models to reflect recent
changes to sludge compositional information and blending
strategies. These updates encompassed the new expected
composition regions for high-level waste glasses for those
properties that may limit waste loading, including primarily
troublesome component solubilities and liquidus temperature. These
models are generating data that will allow staff to predict the
canister production rate based on various processing options.

The updated glass property models replace previous glass property
predictions for the Hanford Site, which were incomplete and led to
large differences in high-level waste glass volume predictions,
waste feed delivery requirements, and melter sizing. (Contact: Bill
Holtzscheiter, WSRC, 803-725-2170)

TFA Research Results in Glass Formulations
with Higher Waste Loading
Waste streams at the Savannah River Site (SRS) and Hanford Site
contain a variety of chemical compounds, many of which can affect
waste loading during vitrification or cause operating difficulties with
melt rate, offgas, or equipment corrosion. Previous research has
shown that higher melt temperatures may permit higher waste
loadings (more than 60%) in the glass for facilitating handling of
wastes containing high refractory oxides or waste solubility limiting
components, such as aluminum, zirconium, chromium, and sulfate.
However, before advanced melters can be implemented in DOE
radioactive waste treatment facilities, some technical issues need to
be addressed, including life of melter materials; the ability to
accommodate electrically conductive noble metal fission products;
power requirements and control stability; the ability to meet
production rate goals with liquid feed; the ability to increase waste
loading; and offgas emissions treatment.

During FY02, TFA funded research on advanced melter
technologies focused primarily on international (French and
Russian) melters using induction cold crucible melter technology
(ICCM). This research was further supplemented by evaluating
increased waste loading for the standard Joule-heated melter. A
specific Hanford waste stream from Tanks C-106 and AY-102 (with
cations representative of SRS waste) was used, representing a
blend of tanks to be processed during high-level waste vitrification

http://www.em.doe.gov/sc/sc.html
http://www.pnl.gov/
http://www.em.doe.gov/sc/sc.html
http://www.hanford.gov/
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efforts. As a result, researchers developed glasses containing up to
70% waste loading, which meet specific ICCM processing criteria
requiring temperatures of approximately 1250oC to 1350oC. In
addition, researchers developed glass formulations at higher (50 to
60%) waste loading that can be potentially processed through the
Joule-heated melter at 1150oC. Based on these results, sites like
SRS and Hanford may benefit from immobilization using higher
temperature glass formulations in advanced melters. (Contact: Bill
Holtzscheiter, WSRC, 803-725-2170)

Scoping Tests Performed on Breakup Of DWPF
Failed Melter Glass 
To convert liquid high-level radioactive waste into a form suitable for
disposal, DOE's preferred immobilization method is vitrification.
Vitrification facilities at the Savannah River Site (SRS) and at the
West Valley Demonstration Project (WVDP) combine the waste with
a glass-forming media to form a borosilicate glass, which, when
hardened, will ensure safe, long-term storage. Large, slurry fed
melters used during the vitrification process have an estimated life-
cycle of about two to three years, at which time they require
replacement. To date, these melters have exceeded their original
life-span estimates by a factor of two to three. However, in the event
that a melter fails, it may contain up to five containers of hardened
high-level waste glass that must be removed. Thus, TFA funded
researchers from Savannah River Technology Center to collaborate
with personnel from SRS' Defense Waste Processing Facility
(DWPF), Oak Ridge National Laboratory, and WVDP in developing
a test plan for removing glass from a failed DWPF melter.

In response to this collaboration, researchers at Florida International
University - Hemispheric Center for Environmental Technology
(HCET) performed a scoping test to evaluate various tools needed
for glass breakup, refractory breakup, and glass removal from the
refractory. Researchers began testing with a needle gun, which was
unable to chip the glass. Subsequently, a 42-lb jackhammer with a
3-in. and 1-in. bit took three minutes to break 130 lbs of glass into
pieces less than 5 inches in diameter. Next, the jackhammer and 1-
in. bit took two minutes to break up the solid refractory, although the
end of the bit was damaged. Researchers determined that a harder
bit would be needed for long-term remote work. A grinder was also
successfully tested for removing part of the refractory surface.
HCET will perform glass removal testing at the end of FY02,
followed by a report summarizing all of the scoping test results.
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

INEEL Glass Development Applied to Hanford
Low-Activity Waste
Beginning in 1963 and continuing until 1997, radioactive waste from
nuclear fuels reprocessing at the Idaho National Engineering and
Environmental Laboratory (INEEL) were collected and calcined.

http://www.em.doe.gov/sc/sc.html
http://www.wv.doe.gov/
http://www.hcet.fiu.edu/
http://www.hcet.fiu.edu/
http://www.inel.gov/environment/
http://www.inel.gov/environment/
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During this time, acidic sodium-bearing waste (SBW) - secondary
radioactive wastes collected and stored as liquid from
decontamination, laboratory activities, and fuel-storage activities -
was also generated. About 5.7 million liters of SBW are temporarily
stored in stainless-steel tanks at INEEL. TFA and INEEL considered
a number of treatment and disposal options associated with
vitrification for immobilizing the SBW.

During FY02, TFA funded researchers from SRS and the Pacific
Northwest National Laboratory to investigate feed conditioning,
glass formulation, melter design and performance, off-gas
characterization and abatement system performance, materials of
construction, and waste acceptance compliance methodology
related to vitrification of SBW. During their research, they
encountered a number of technical challenges, such as the high
Na2O and SO3 content of the waste. To assure processability of the
glass while also assuring product quality, the researchers developed
strategic compositional adjustments, resulting in high Na2O and
SO3 solubility and thus relatively high waste loading capabilities. In
addition to INEEL's SBW, TFA researchers determined these
results were applicable toward improving the solubility of sulfate in
Hanford's low-activity waste glass. (Contact: Bill Holtzscheiter,
WSRC, 803-725-2170)

TFA Sponsors Salt Dissolution Tests of
Hanford/SRS Tank Waste
The larger DOE sites - such as the Hanford Site and Savannah
River Site (SRS) - need a fundamental understanding of the
processes involved in dissolution and transport of materials from the
storage tanks to the processing steps for final treatment. Research
conducted by TFA and its site partners will provide the data useful
for the site staff to adequately plan and execute saltcake handling
and transfer - especially important because both sites are facing
tight schedules for emptying tanks (1) as required by agreements
with the respective State and DOE or (2) due to processing
considerations concerning tank volume allocation. One issue is
pipeline plugging - as salt solutions are transported through pipes,
changes in the flow conditions such as temperature, amount of
pumping energy, and/or concentrations cause lines to plug. This is
evidenced at the Hanford Site in the abandoned cross-site transfer
lines and the operational saltwell pump lines that plug routinely.

In FY02, TFA funded the Florida International University (FIU) to
conduct salt dissolution tests in a 1-foot-diameter, 10-foot-tall acrylic
column setup using a composite of Hanford Tank S-112/SRS waste.
After loading the column with a homogeneous simulated saltcake
and pumping off the excess liquid above the salt bed, the interstitial
liquid was drained (simulating saltwell pumping), then water was
sprayed on the bed from the top and collected after passing through
a Johnson screen located at the bottom of the column. Both
qualitative and quantitative information were obtained from these

http://www.hanford.gov/orp/
http://www.em.doe.gov/sc/sc.html
http://www.em.doe.gov/sc/sc.html
http://www.hcet.fiu.edu/
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tests, including observations of gross salt bed behavior (channeling
and gully formation, channel healing and creep, and bed
subsidence); effluent flow rates and composition during the
dissolution cycle; reprecipitation and layer formation; and salt
porosity and permeability.

FIU also performed a shakedown percolation test with a 2-ft-bed of
homogeneous Tank S-112 salt; percolation tests with four feet of
homogeneous salt; and percolation tests with SRS simulant salt.
Testing will continue in FY03. (Contact: Phil McGinnis, ORNL, 865-
576-6845)

TFA Testing Reveals RCRA Issues With
Treatment of MVST Waste 
During the last several years, TFA has assisted the Oak Ridge
Reservation (ORR) with retrieval of the site's legacy tank waste and
consolidating it in eight storage tanks comprising ORR's Melton
Valley Storage Tanks (MVST). These eight stainless-steel tanks
were built in the 1940s and '50s and are cylindrical in shape (12 feet
in diameter and 62 feet long), each with a 50,000-gallon storage
capacity. Before the waste in the MVSTs can be transported to the
Waste Isolation Pilot Plant or Nevada Test Site for disposal, it must
first be immobilized to meet transportation and land disposal
requirements for these sites. The liquid waste from the MVSTs,
along with newly generated waste from the operation of ORR, will
be transferred into the new increased-capacity storage tanks, then
immobilized and shipped to the selected final disposal site.

In FY02, researchers at the Oak Ridge National Laboratory tested
Foster Wheeler's (the site's private waste treatment vendor) process
for treating waste stored in the MVST. Testing performed on actual
waste samples and a surrogate indicated that the treated waste may
still be classified hazardous under the Resource Conservation and
Recovery Act (RCRA) metal toxicity standard, especially for
mercury, and that the waste may need to be stored in a facility
permitted for storing hazardous waste while awaiting offsite
shipment. In addition, results indicated that disposal of the treated
wastewater may not be allowed at the Nevada Test Site unless the
vendor's process can better stabilize the RCRA metals.

Researchers are currently identifying the RCRA metal species for
those metals not properly stabilized during laboratory testing.
Sequential extraction testing indicates that significant amounts of
mercury remained in the sludge despite nitric acid extraction,
leading researchers to theorize that some mercury is trapped inside
a matrix resistant to strong nitric acid. Researchers are performing
thermal desorption testing to further quantify the mercury behavior.
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

TFA Continues Cold Crucible Melter
Collaborations with Russian Institutes

http://www.oro.doe.gov/
http://www.oro.doe.gov/
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Through funding from the Joint Coordinating Committee on
Environment Management, TFA is working with vitrification experts
from two Russian institutes to evaluate that country's induction-
heated cold crucible melter technologies for vitrifying DOE high-level
wastes. Through these collaborations, TFA is working to determine
alternative melter options that can process both Hanford and
Savannah River Site (SRS) high-alkaline waste while also
demonstrating its applicability to highly acidic waste such as sodium-
bearing waste (SBW) from the Idaho National Environmental and
Engineering Laboratory (INEEL).

In FY02, the Khlopin Radium Institute (KPI), in St. Petersburg,
Russia, completed small-scale testing of its small-scale crucible
configuration and its new large-scale crucible using INEEL SBW.
That testing (initiated to support the site's baseline of direct
vitrification) focused on slurry feeding and optimization of feed rates
to match power input and achieved positive results generating
durable and amorphous glass. KPI's focus has now shifted to SRS
and Hanford Site glass, with initial testing involving dry feeding to
understand melt behavior, and a preliminary slurry feed run
performed in June 2002 that resulted in a durable but nepheline
crystal-containing glass.

At SIA Radon Institute in Moscow, Russia, testing involves larger-
scale cold-crucible melters with more integrated feeding, pouring,
and offgas systems. During FY02, SIA researchers fabricated a new
216-mm-diameter crucible for DOE testing, and are constructing a
larger 400-mm-diameter crucible for pilot-scale testing. Glass
obtained from initial testing of INEEL SBW in SIA's smaller crucible
was found to be durable with very minor amounts of quartz present.
SIA is now also focusing on and has performed initial parameter
testing of SRS/Hanford alkaline waste. Both KPI and SIA will
conduct testing with alkaline feeds during a DOE visit in September
2002. (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

INEEL/Russian Counterpart Issue Report on Low
Waste Volume Decontamination
TFA and its user sites continue to collaborate with international
partners to determine methods for use in the United States related
to low waste volume decontamination. On August 26, 2002, the
Idaho National Engineering and Environmental Laboratory issued
the TFA-funded report, "Final Report #2042, Evaluation of
Decontamination Techniques for Use at the Idaho Nuclear
Technology and Engineering Center [INTEC]." This report
recommended further development of the Russian electrochemical
decontamination and polymeric coating methods, which produced
very good results during comparison testing with INTEC simulated
contamination coupons and true radioactive specimens from their
laboratories. (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

http://www.jccem.fsu.edu/
http://www.jccem.fsu.edu/
http://www.inel.gov/environment/
http://www.inel.gov/environment/
http://www.inel.gov/environment/
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Special Meetings and Technical
Assistance

Expert Team Assesses Fernald Waste Packaging
Alternatives
At the Fernald Environmental Management Project near Cincinnati,
Ohio, Silos 1 and 2 contain processed ore generated by past high-
grade uranium metal production in support of national defense
activities. The DOE Office of Environmental Management and Fluor
Fernald (who manages the site) are working towards retrieval of the
silos, followed by accelerated closure, in 2006. As part of the
retrieval process, the K-65 waste from the silos will be mixed with a
slurry of cement and fly ash to produce a homogeneous waste form
suitable for offsite disposal. Because each of the estimated 7500
containers will contain approximately 17% of the K-65 waste, and
the radiation field is projected to be 100 mrem/hour on contact, the
containers are to be secured remotely to minimize personnel
exposure.

Fluor Fernald has expressed concerns related to the high cost
(estimated at $33 million) of the 7500 containers and the reliability of
the remote lidding process. As a result, they began investigating
waste packaging alternatives such as reusable containers with liners
to reduce cost of the containers, and waste layering - which would
reduce the radiation field at the top of the container and allow for
manual sealing of the waste package. To resolve questions and
concerns about the potential impacts on cost and schedule, Fluor
Fernald requested the DOE Office of Science and Technology to
assign an expert team to assess the feasibility of using these
alternatives.

On July 23 - 24, 2002, a technical assistance team comprised of
independent experts (in grout formulations, transportation, health
and safety, remote operations, waste packaging, and radiation
safety) from across the DOE complex, waste disposal sites, and
industry met at the Fernald site. The team, including a number of
TFA staff, reviewed the baseline design and assumptions, and
assessed various reusable container/layering alternatives - factoring
in cost, schedule, operability, shipping logistics, radiation control,
regulatory issues, and public acceptance.

Based on its review, the team determined that incorporating
reusable containers using waste layering would result in costs
above the baseline and schedule delays, jeopardizing the overall
site closure milestone. However, the team assessed an alternative
using reusable containers without waste layering, incorporating a
rigid liner to allow for remote canister closure and sealing of the
container and liner, and to permit direct discharge of the waste into
the liner using a fill chute. While the costs still exceed the baseline,
the team indicated that further container and facility refinements

http://www.fernald.gov/
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could result in a cost savings of at least $6 million. The team
recommended further investigation of viability against cost and
schedule impacts, including evaluating alternatives to the waste
discharge chute; examining the benefits of installing backup
equipment to support the mixer, fill station, and clarifier; examining
alternative designs/cost estimates for the containers; investigating
the potential for increasing waste loading; conducting further testing
on the baseline grout formulation; and evaluating an alternative lid
design and process for lid alignment. (Contact: Mike Terry, LANL,
509-372-4303)

TFA Sponsors Independent Review of Hanford
Single-Shell Tank Retrieval Projects
Taking advantage of TFA's technical assistance capabilities the
DOE Office of River Protection requested TFA to assemble a panel
of experts to review three Hanford Site single-shell tank retrieval
projects for technical and management adequacy. TFA convened
an independent panel of experts -- to assess the planning and
technology development activities for (1) Tank S-102 retrieval using
power fluidics; (2) Tank S-112 retrieval using low volume density
gradient technology; and (3) Tank C-104 retrieval using robotics and
confined sluicing technologies. The panel was also asked to review
the waste mobilization and transfer, and leak detection, monitoring
and mitigation aspects related to each project.

On August 6-7, 2002, management and project staff from DOE and
CH2M Hill Hanford Group (CHG) convened with the panel at the
Hanford Cold Test Facility to discuss the proposed retrieval and
waste transport methods and technologies associated with each
project, as well as the projects rationale for selection and use of leak
detection, monitoring, and mitigation technologies. Based on the
discussion, the panel found the technical and management
approaches for each project to be sound, and likely to lead to
successful completion. The panel's report, completed in September,
contains recommendations that reflect several technical and
management enhancements that, if adopted, may further increase
the probability of success regarding the three projects
commissioned to retrieve waste from single-shell tanks. (Contact:
Betty Carteret, PNNL, 509-375-4337)

TFA Facilitates Supplemental Technologies
Decision Criteria Workshop at Hanford
Under a Hanford Mission Acceleration Initiative (MAI), TFA, the
DOE Office of River Protection (ORP), and CH2M Hill Hanford
Group (CHG) are working together to develop plans for conducting
a demonstration of several alternative treatment options for low-
activity waste stored at the Hanford Site's 200 Area tank farms.
Such alternative treatment options could significantly reduce the
amount of Hanford waste requiring vitrification and potentially avoid
the need to construct a treatment facility other than the Waste

http://www.hanford.gov/orp/
http://www.hanford.gov/
http://www.hanford.gov/orp/
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Treatment Plant in the future.

On July 31, 2002 in Richland, Washington, TFA's Technical Team
Manager helped facilitate a decision criteria workshop at the request
of ORPs Cleanup Challenges and Constraints Team (C3T) MAI
Subgroup. The goal of the workshop was to identify criteria and
quantitative measure to support late FY03 decision(s) on
supplemental treatment technologies for Hanford tank waste
treatment acceleration. 
Workshop participants included members of the C3T MAI subgroup
(i.e., ORP, Washington State Department of Ecology, U.S.
Environmental Protection Agency) and support staff, the CHG-led
project team for tank farm waste treatment accelerations, the
Bechtel National Inc. steam reforming project personnel, and TFA
and Pacific Northwest National Laboratory staff.

Following presentations by the various participants and subsequent
discussions, the workshop resulted in the identification of the
following six major goals, supported by 17 criteria and
corresponding measures:

1. Provide environmental protection comparable to the current
vitrified waste disposal plan.

2. Maximize schedule acceleration.
3. Maximize cost effectiveness.
4. Ensure worker and public safety.
5. Maximize operability.
6. Minimize overall system interface impacts.

Following identification of the goals, the participants determined
action items such as developing trial data for each measure and
perform test scoring with the identified criteria and measure; using
smaller group meetings to discuss the best approach for the
operability measure; and determining what information feeds a
performance assessment and how that information is used. To
achieve the C3T's ultimate acceleration goal of immobilizing waste
by 2028, immediate identification of criteria and measures was
required to help ORP/CHG define requirements for industrial
procurements and the corresponding scope for FY03 technology
testing. (Contact: Tom Brouns, PNNL, 509-372-6265)

Upcoming Activities
September 10, 2002
Laser Ablation/Inductively Coupled Plasma/Mass Spectrometry
Project Review, Richland, Washington
Contact: Tom Thomas, INEEL, 208-526-3086

September 10, 2002
Discuss Russian Pulsating Retrieval System, Richland, Washington
Contact: Pete Gibbons, NHC, 509-372-4926
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September 11 - 12, 2002
AEA Technology Fluidics Project Discussion, Richland, Washington
Contact: Betty Carteret, PNNL, 509-375-4337

September 16, 2002
Concrete Non-Destructive Evaluation Workshop, Richland,
Washington
Contact: Mike Terry, LANL, 509-372-4303

September 16 - 19, 2002
Florida International University Project Closeout and Report Review,
Miami, Florida
Contact: Pete Gibbons, NHC, 509-372-4926

September 22 - 23, 2002
Waste Management '03 Abstract Review, Tucson, Arizona
Contact: Tom Brouns, PNNL, 509-372-6265)

September 23 - 25, 2002
DOE EM Decision Makers's Conference, Miami, Florida
Contact: Roger Gilchrist, PNNL, 509-372-6088

September 24, 2002
View/Discuss Optical Spectrometry Work Applied to Chemical
Analysis at the University of Florida Spectrometry Laboratory,
Gainesville, Florida
Contact: Martin Edelson, Characterization, Monitoring and Sensor
Technology Crosscutting Program, 515-294-4987

September 25 - 26, 2002
Waste-Management Education and Research Consortium Meeting,
Albuquerque, New Mexico
Contact: Pete Gibbons, NHC, 509-372-4926

September 25 - 28, 2002
Optical Society of America Topical Meeting on Laser-Induced
Plasma Spectroscopy and Applications, Lake Buena Vista, Florida
Contact: Martin Edelson, Characterization, Monitoring and Sensor
Technology Crosscutting Program, 515-294-4987

General TFA Technical Team
Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662

mailto:tom.brouns@pnl.gov
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E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
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Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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2002 | 2001 | 2000 | 1999 | 1998 | 1997 | 1996 | 1995 |

2002
July 31, 2002
Fluidic Sampling and Retrieval System Deployed at INEEL Catch
Tanks
Testing of Tank S-112 Saltcake Waste Retrieval Technology
Completed
Electrochemical Noise Corrosion Probe Pulled from Tank W-23 at
ORR
TFA Witnesses Testing of Russian-Developed Tank S-102
Retrieval System
Testing Begins on Fernald Silo Retrieval System
TFA Provides Expertise at DOE Remediation/Closure Workshop 

June 30, 2002
RONDE System Undergoes Successful Acceptance Testing (TMS
3070)
TFA Supports Fernald Technical Assistance Requests, Test
Preparations 
Workshop Held to Evaluate Flow Sheet Options for Hanford LAW
Treatment Alternatives 
TFA Co-Hosts Technical Exchange on Mixer Pump Technologies 
TFA Discusses Retrieval Activities at Hanford Technical Seminar

May 31, 2002
WVDP Deploys Modified Detector, Issues Characterization Report
Prototype Dual Coriolis Monitoring System Completed (TMS 2970) 
Vendor Selected to Demonstrate In-Tank Crawler (TMS 2194) 
INEEL Readies for Corrosion Probe Testing 
EN Corrosion Data Compared to Forensic Analysis 
Cold Crucible Melter Testing to Include High-Alkaline Waste 
Human Factors Assessment Conducted on RONDE System (TMS
3070) 
Second Phase of DWPF Constraint Studies Underway 
TFA Hosts Technical Exchange with Russian Retrieval Experts 
TFA Hosts Saltcake Dissolution and Waste Chemistry Workshop

April 30, 2002
Simulant Testing Completed on Full-Scale Alternative Air Filter
Media (TMS 2091)
TFA Sponsors Vapor Corrosion Workshop for Low Carbon-Steel
Tanks 
TFA Co-Sponsors Mission Acceleration Initiative Technology
Demonstration Workshop 
Corrosion User's Group Convenes to Discuss Program

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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Progress/Status

March 31, 2002
UNEX Process Demonstrated on Russian Radioactive Waste (TMS
206, 841) 
Manipulator Demonstrated for Potential Use at SRS
Decontamination Facility 
Ultrasonic Tests for Dry Mobilization and Retrieval Show Promise 
Residual Liquid Measurement Equipment Identified for WVDP
(TMS 2941)
TFA Midyear Review Meeting Tracks Progress; Identifies
Transition Projects
TFA Provides Technical Assistance for Fernald Silo Pump Tests

February 28, 2002
Design Review, Vendor Down Selection Completed for Filtration
System (TMS 2091) 
Russian Chemical Cleaning Testing Discussed (TMS 2967) 
Independent Review Conducted for Mobile Retrieval System 
DOE/Russian Delegation Collaborate at Glass Workshop

January 31, 2002
Pit Viper Deployed in Tank C-104 Pit at the Hanford Site (TMS
2195, 2180) 
Analyses Indicates Acceptable Closure Levels in Tank 19 (TMS
2232) 
Dual Nozzle Pulsating Mixer Pump Tested for Saltcake Retrieval
(TMS 2401) 
WVDP Retrieval and Characterization Plans Discussed
TFA, CMST, and CNDE Sponsor Second Annual Tank Integrity
Workshop

2001
December 31, 2001
TFA Announces Fiscal Year 2002 Competitive Awards 
Fluidic Sampling/Retrieval System Installed in INEEL VCO Tank 
NiPOx Decontamination System Generates Less Liquid Waste 
Fluidic Retrieval System Tested for Hanford Tank S-102

November 30, 2001
Vault Sump Sampler Deployed in Tank WM-182 (TMS 3150) 
Sprayball System Deployed at Full Capacity in Tank WM-182
(TMS 3138) 
Grapple Device, Attachments Successfully Demonstrated at SRS 
Three-Dimensional Model Developed to Predict Sludge/Mixer
Interactions 
TFA Characterization TIM Receives First-Time Project Execution
Award 
TFA, Argentina Collaborate to Research Corrosion Control Needs 
Kickoff Workshop Held for New EMSP Tasks

October 31, 2001
Topographical Mapping System Deployed in Hanford Tank U-107
(TMS 130) 
Cold Testing of INEEL LDUA End Effector Solves Plugging
Problem 
Real-Waste Tests Conducted on ORR Ion Exchange Resins (TMS
233) 
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Nondestructive Evaluation System Demonstrated at Hanford Site 
TFA Shares Expertise at Fernald Retrieval Collaborations 
Joint Workshop Held to Improve Interim Stablization Efforts at
Hanford

September 30, 2001
Sluicing Sprayball Deployed in INEEL Tank WM-182 (TMS 3138) 
Broken Wrist Delays Pit Viper Deployment (TMS 2195) 
Audit of the Tanks Focus Area Completed Early 
Universal Solvent Extraction (UNEX) Process Awarded Patents in
United States and Russia (TMS 841) 
TFA-Funded Camera Technologies Aid Cell Repairs at SRS 
Salt Processing Project Down Selection Leads to TFA Staff
Changes 
Vision System Completed to Aid Slurry Experiments 
Cells Unit Filter Modified for Use in Agriculture Industry (TMS 350)

TFA Retrieval TIM Chairs International Advisory Group 
TFA Strategic Projects Review Results in Successful First-Time
Effort 
SRS Crawler Development Undergoes Gate 5 Review (TMS 2194)

August 30, 2001
Video Inspection System Deployed at Oak Ridge Reservation
(TMS 2940)
Raman-EN Probe Undergoes Successful Cold Acceptance Testing
(TMS 2015)
Fluidic Retrieval System Undergoes Full-Scale Testing
Higher Ratios of Silicon in Feed May Solve SRS Evaporator
Plugging Problems (TMS 3087)
15-hp Flygt Mixer Deployed in SRS Tank 43 (TMS 2232) 
Progress Continues on Waste Loading Improvement Work (TMS
2009, 3107)
TFA Conducts Project Reviews of Characterization and Retrieval
Technologies for WVDP
TFA, RPP Select New Hanford SST Retrieval Technologies

July 31, 2001
Corrosion Probe for Stainless-Steel Tanks Installed at ORR (TMS
1985) 
Acceptance Testing Completed on Topographical Mapping System
(TMS 130) 
High-Pressure Water System Shows Promise During Testing 
Caustic Side Solvent Extraction Selected for Processing SRS Salt
Waste 
Contract Awarded for Hanford Cold Test Facility 
High-Level Waste Melter Study Completed

June 30, 2001
Pit Viper Tours Provided; Cold Demonstrations and Testing
Conducted (TMS 2195)
TFA and INEEL Finalize Design Features for Vault Sump Sampler 
Peer Review Conducted of RONDE Inspection System (TMS 3070)

Study Team Provides Briefing on Melter Study Status 
Russian Chemical Cleaning Processes/Fluidic Retrieval System
Discussed (TMS 2967, 2370) 
Retrieval and Closure Technologies For Hanford Discussed 
TFA Retrieval Technology Integration Manager Shares Retrieval
Technology Information
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May 31, 2001
Pit Viper Manipulator Tested During Manufacturer Visit (TMS 2195)

TFA Conducts Gate Review of the Hanford Fluidic Sampler (TMS
2119) 
Remote Video Inspection and Mapping System Demonstrated
(Robotics TMS 2940) 
UNEX Testing Delivers Successful Results (TMS 347) 
Gamma Camera Deployment at West Valley Discussed (TMS
3103) 
Crawler Technology Evaluated for Cleaning Tank 18 Heel 
Montana Tech Solution Places First for TFA Retrieval Problem at
11TH Annual WERC Design Contest 
Cold Test Facility Workshop Provides Lessons Learned, Success
Criteria 
Tank Waste Chemistry Tasks Reviewed at Workshop (TMS 1989,
3079) 
TFA Hosts Waste Retrieval Collaborations 
ASME Peer Review Held on Pipeline Plugging/Unplugging Work

April 30, 2001
Burnishing Sampler Tool Deployed at WVDP (TMS 2941)
Manufacturer of Pit Viper Arm Provides Operator Training (TMS
2195) 
Salt Processing Project Performs Real Waste Testing
Approval Granted to Develop Prototype Monitoring System (TMS
2970) 
Prototype Vault Sampler Demonstrated 
CNDE Joins Team Working on SAFT/TSAFT Tank Inspection Task

TFA Approached for Collaboration on Filter Media Development 
SRS Uses Flushing Method to Remove Plug From Salt Transfer
Line 
UNEX Work Published in Peer-Reviewed Journal 
ESP Modeling Provides Insights on Dissolution Behavior of
Phosphate and its Relevancy to Pipeline Plugging (TMS 1989)
Pete Gibbons Congratulated by National Organization 
TFA Hosts Presentation on Topographical Mapping System (TMS
130) 
Study/Review Teams Progressing on Melter Study

March 31, 2001
Pit Viper Equipment Assembled at Cold Test Facility (TMS 2195) 
Progress Made on Investigation of Technologies for Salt
Processing Project 
Scaled Testing Completed for Tank 19 Flygt Mixers (TMS 2232)
Mock-Up of DWPF Melter Pour Spout Completed (TMS 2092) 
TFA and Environmental Management Science Program Assist with
Aluminosilicate Study 
Pete Gibbons Receives First-Time Award for Technical Response
Development
Preferred Technology Selected for Tank C-104 Retrieval
Operations
Expert Panel Reviews Draft Calcine Roadmap 
TFA Midyear Review Receives High Marks from Users 
TFA Representatives Attend Annual Program Prioritization Meeting

February 28, 2001
Conceptual Design Review Initiated for Fluidic Sampler (TMS
2119) 



Tank Focus Area - Technical Highlights Back Issues

http://emslws03/tfa/backissue.htm[10/13/2009 10:42:54 AM]

Failure of Flygt Mixer Slows Retrieval of Tank 19 Heel (TMS 2232)

Liquid Found in Tank 6 Annulus at SRS 
Functions and Requirements Completed for Tank Integrity
Inspection Technology 
Two Tasks Address DWPF Melter Improvements 
Dual Coriolis Monitoring System Slated for Formal Review (TMS
2970) 
Paper Discussing TFA Immobilization Task Awarded First Place at
Conference 
Stabilization Process Tested on Surrogate Sludge at ORR 
TFA Test Configuration Finalized for Upcoming University Design
Contest

January 31, 2001 
Russian Pulsating Mixer Pump Deployed to Pump Out Tank TH-4
(TMS 2370) 
Pit Viper Equipment Delivered to Hanford Site (TMS 2195) 
Enhanced Corrosion Probe Installed at Hanford Site (TMS 1985) 
Technology Being Developed for Retrieval of Hanford Tank S-102
Teleconference Held to Discuss Use of Russian PMP in Hanford
Tanks (TMS 2401)
Simple But Effective Water Jet Aids Tank 19 Retrieval (TMS 2232)

TFA Collaborates with Other Focus Areas to Provide Technical
Assistance on Facility Characterization
Kickoff Meeting Held for INEEL Voluntary Consent Order Tanks
Project 
Meeting Held to Discuss Retrieval Technology for Hanford Tank C-
104 
Pipeline Unplugging Tasks Reviewed
Improvements for Science and Technology Information Tools
Discussed

2000
December 31, 2000
Kickoff And Follow-Up Meetings Held For Telescoping Transfer
Pump Improvements Task 
Second Round of Waste Transferred at Tank 19 (TMS 2232) 
Design Changes Evaluated for Burnishing Sampler End-Effector
(TMS 2941) 
ESP Database Comparison Testing Conducted on Hanford Wastes
(TMS 1989) 
Hanford Tank S-102 Strategic Planning Workshop Held 
Mobile Variable Depth Sampling System Reviewed at Hanford
(TMS 2119) 
Russian Tank Demonstration Facility Offered for Hanford
Opportunities 
Teleconference Kicks Off West Valley Tank Characterization Task

November 30, 2000
Testing Completed on Tank W-23 Corrosion Monitoring System
Manufacturing Process Improvements Identified for Ceramic Filter
Media (TMS 2046)
GAAT Retrieval Equipment Slated for Transfer Offsite (ROBOTICS
TMS 2085, 2086) 
TFA Keeps Tabs on International Sludge Removal Activities 
First Annual Tank Integrity Workshop Held in Atlanta 
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Project Review Meeting Conducted on Dual Coriolis Monitoring
System (TMS 2970) 
Status and Perspectives Provided at National Tank Closure
Meeting 
High-Level Waste Melter Study Initiated 
WERC Fall Design Contest and Advisory Board Meeting 
Project Status Review Conducted at Florida International University

October 31, 2000
Contracts Issued for Pit Remote Arm Maintenance System (TMS
2195) 
Heel Retrieval from Tank 19 Progressing (TMS 2232)
Pump Tank Mixer Enables Tank Cleanout (TMS 2408) 
Organic Layer Pump Tank Mixer Design Delivered to TFA (TMS
2408) 
Spray Ball Mockup Testing Produces Encouraging Results 
HydrokineticsTM Technology Demonstrated for Removing Pipeline
Plugs (TMS 2367)
Plans Made for Chemical Cleaning Tests (TMS 2967) 
Plans Finalized for Tank Integrity Workshop 
TFA Leads Development of Guide for Radioactive Tank Waste
Retrieval and Transfer 
TFA FY00 Viscosity Tests Influence Operating Envelope at
Hanford

September 30, 2000
Vitrification Of Surrogate Calcine Demonstrated (TMS 2404)
Large-Scale Pipeline Unplugging Technologies Demonstrated
(TMS 2367)
Gunite Tank Waste Retrieval Completed! (TMS 2194)
Pump Tank Mixer Commissioned At Savannah River Site (TMS
2408)
Evaluation Of Studsvik Process For Treating Sodium-Bearing
Waste Completed (TMS 2404)
Review Panel Supports Roadmap For Direct Vitrification Of
Sodium-Bearing Waste (TMS 2404)
Russian Test Facility Modified For TFA Retrieval Tasks
UNEX Process Performs Well In Flowsheet Testing (TMS 206)
Report Consolidates Information From Hanford Retrieval Projects
ASME Review Endorses High-Activity Waste Forms Task (TMS
2009)
International Collaboration Opportunities Identified For Retrieval
Activities
Two Technologies Chosen At West Valley Demonstration Project
Canister Decontamination Meeting
ASME Review Conducted For Alternative HEPA Filters Task (TMS
2091)
Conference Call Provides Update On Tank Mixing And Retrieval
Activities
Plans Underway For Upcoming National Tank Closure Workshop
TFA Staff Members Present Paper On Alternative Filters At
Conference (TMS 2091)

August 31, 2000
Flygt Mixers Deployed At Savannah River Site (TMS 2232)
Integrated Corrosion Monitoring Station Installed At Hanford Site
(TMS 1985)
Fabrication Begins On Video Inspection System (TMS 2940)
Gunite Tank Waste Retrieval Continues; Pipe Capping Tool
Deployed (TMS 85, 810, 812, 890, 2093, 2194)
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Mixer Pump Test Facility Demonstrated At Hanford Site
Planning Begins For FY01 Tank Integrity Workshop
Cementation Work On Low-Activity Waste Forms Undergoes Peer
Review (TMS 82)
Pipeline Unplugging Methods Demonstrated In University
Competition (TMS 2367)

July 31, 2000
Russian Pulsating Mixer Pumps Undergo Testing (TMS 2401)
RFP for Pit Remote Arm Maintenance System Issued (ROBOTICS TMS
2195)
Hot Field Test Completed on Dual Coriolis Monitoring System (CMST
TMS 2970)
Heavy Waste Retrieval System Installed, Tested, and Operating at ORR
(ROBOTICS TMS 2194)
New Probe Designed for Vitrification Demonstration (TMS 2092)
TFA Technical Team Welcomes New Staff
Technical Review Conducted For Variable Depth Fluidic Sampler (TMS
2119)
Joint U.S./Russian Cold-Crucible Melter Workshop Held (TMS 108)
Design Review Conducted for Video Inspection System (ROBOTICS TMS
2940) 
TFA Review Team Completes Assessment of Treatment Options for
Idaho Tank Waste and Calcine 
TFA Annual Picnic a "Splashing" Good Time

June 30, 2000
Design Reviews Completed for Full-Scale HEPA Filtration System (TMS
2091)
Flygt Mixer Undergoes Longevity Tests (TMS 2232)
Accelerated Schedule Needed to Deliver Enhanced Pit Operations
System (TMS 2195)
New Pulse Jet Mixing System Delivered (TMS 1511)
Baseline Long-Shaft Mixers Mobilize Tank 8 Waste (TMS 2408)
Organic Layer Pump Tank Mixer Awaits Future Mission (TMS 2408)

May 31, 2000
Deployment Platform Chosen For Remote Pit Operations System (TMS
2195)
Two Insert Designs Selected For DWPF Melter Pour Spout (TMS 2092)
Progress Continues On Fluidic Sampler For Hanford Site (TMS 2119)
TFA Establishes New Project Office For Critical SRS R&D Effort
TFA Technical Team Responds To Growing Pains
TFA Provides Technical Assistance To Fernald On Bentonite Issues
Retrieval Progress, Plans Reviewed During Site Visits
Environmental Management Science Program Workshop Held In Atlanta
TFA Reviews Status Of Dual Coriolis System For SRS In-Tank
Application (TMS 2970) 
GAAT Retrieval Equipment On The Auction Block

April 30, 2000
Feasibility Study Approved For Direct Grouting Demonstration (TMS 82)
Validation Testing Conducted On Pipeline Unplugging Testbeds (TMS
2367)
Electrochemical Noise Corrosion Probe Working Properly (TMS 1985)
Uncertainty In Best Basis Inventory Can Contribute To Pipeline Plugging
(TMS 2367)
Waste Consolidation Efforts Completed For Gunite Tanks (TMS 85, 810,
812, 1510, 2116, 2232; ROBOTICS - 2085) 
Scope Of Grouting Demonstration At INEEL Expanded To Include
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Sodium Bearing Waste (TMS 82)
Sampling End-Effector Design Completed For WVDP Tanks (ROBOTICS
TMS 2941)
First Inter-Focus Area Teleconference On Alternative Filtration
Technologies (TMS 2091)

March 31, 2000
RCRA Compliant Fluidic Sampling Method Successfully Demonstrated
(TMS 2119)
Scope and Funds Increased for INEEL Glass Formulation (TMS 2009)
Kickoff meeting held for Remote Pit Operation Enhancements at Hanford
(Robotics - TMS 2195)
Viscosity Tests Simulate Pipeline Plugs
Mobile Retrieval System Operated at ORR (TMS 2947)
Presolicitation Notice Posted for Pipeline Unplugging Project (TMS 2367)
Sampling End-Effector for West Valley Tanks (Robotics TMS 2941) 
TFA Midyear Review Provides Update, Prioritized Outyear Tasks 
Workshop Fosters Integration Between University Programs and Focus
Areas
Subsurface Contaminants Focus Area Midyear Review Includes Projects
Relevant to TFA

February 29, 2000
The Idaho National Engineering and Environmental Laboratory Completes
Inspection and Heel Sampling of Tank WM-183 (TMS 85, 810, 890,
2386)
Demonstration of Fluidic Sampler Indicates Modification Needed (TMS
2119)
Tank TH-4 Interfaces For Russian Pulsating Mixer Pump Reviewed (TMS
2370)
Pulsating Mixer Pump Transport Cradle En Route to ORR (TMS 2370)
Feasibility Study Reviewed For Grouting Demonstration (TMS 82)
Workshop Focuses On Tank Closure Issues
Tank SY-101 Saltcake Dissolution Successful (TMS 1989)
Chemical Cleaning Demonstration Discussed With Russian Delegates
(TMS 2967) 
Waste Transfer Solids Formation Work Discussed On Videoconferences

January 31, 2000
Mobile Retrieval System Installed In Tank 3003-A (TMS 2947) 
Russian Pulsating Mixer Pump Prepares For Cold Testing (TMS 2370)
Multifunction Probe Installed And Operating At Hanford Site (TMS 1985)
Oak Ridge Reservation Plans Retrieval Of Consolidation Tank (TMS 85,
810,2116, 2085)
Pulse Jet Technology Planned For Use Again (TMS 2411)
Unexpected Double Salt Discovered In Hanford Site Tank Waste (TMS
1989)
TFA Guides User To Help For Solving Evaporator Problem
Retrieval And Characterization Support Aids In Closure Planning
Sampler Design Requirements Discussed (ROBOTICS - TMS 2941)
Corrosion Species Monitor Making News (TMS 1985; CMST TMS 2015)

1999
December 31, 1999
Alternative Filter Design Reviewed At Mott Corporation (TMS 2405) 
Ultrasonic Densimeter Demonstrated To Support Hanford Waste Transfer
Monitoring (TMS 2388)
Corrosion Probe Installation Closer To Completion (TMS 1985) 
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Federal Energy Technology Center Designated As National Laboratory 
Farewell Roast Given For Technical Operations Coordinator 
Canister Decontamination Techniques Presented 
TFA Participates In Project Meeting On Cs/Sr/TRU Process Monitors 
Process Monitors Compared To Millimeter Wavelength Sensor 
TFA Conducts Slurry Monitor Workshop In Atlanta 
TFA Crossflow Filtration Studies Useful At INEEL (TMS 350)

November 30, 1999
Vendors Present Alternative HEPA Filter Conceptual Designs (TMS 2091)

LDUA Inspection And Heel Sampling Campaign Completed (TMS 85,
810, 890, 2386) 
Promising Anti-Foaming Agent Demonstrated For Out-Of-Tank
Evaporator (TMS 20)
Data From Double Salt Experiments Will Improve Models (TMS 1989)
Separations Symposium Highlights DOE Waste Challenges 
Role Of Characterization Evolves 
Gate Review Assesses Retrieval Technologies 
Programs Coordinate Aluminum Precipitation Tasks 
Retrieval Projects Reviewed At Savannah River Site 
Collaboration Improves Vadose Zone Studies 
Robotic Progress, FY00 Plans Reviewed At Kickoff Meeting

October 31, 1999
Report Completed on Tall Column Testing Using Crystalline Silicotitanate
(TMS 21) 
Small Scale Melter Runs Completed On Calcine Waste (TMS 2009)
Report On Grout Injection Cold Demonstation Completed (TMS 2368) 
Flygt Mixer Undergoes Testing At ORR (TMS 2232) 
First Flygt Mixer For Tank 19 Arrives (TMS 2232) 
Heel Sample Analysis Completed (TMS 2386) 
TFA/EMSP Modeling Efforts Confirm Glass Experiments (TMS 2009) 
Russian Pulsating Mixer Pump, Interface Unit Arrive In Tennessee (TMS
2370) 
Houdini II Completes Retrieval Activities, Removes Core Samples (TMS
85, 810, 812, 2211, Robotics TMS 2085)

September 30, 1999
Raman Probe Demonstrated on Tank Waste (CMST - TMS 1544) 
Crystalline Silicotitanate Solubility Issues Discussed (TMS 21) 
GAAT Retrieval Continues (TFA/ROBOTICS) 
Immobilization Activities at Florida International University Reviewed
(TMS 2092, 2009) 
Concept Determined for Riser Pit Decontamination System (ROBOTICS-
TMS 2195)
Combined Chemistry/Corrosion Probe Development Reviewed (TMS
1544)
FY00 Retrieval Activities Reviewed 
Advanced Vitrification System Tested on Simulated Waste 

August 31, 1999 
Corrosion Probe Awaiting Deployment at Hanford Site (TMS 1985)
Grout Injection Technology Undergoes Gate Review (TMS 2368)
Rheology Tests Evaluate Sludge Settling
Hot Cell Testing Planned for Grouted Sludge (TMS 2369)
Open House Offers Tour of Pretreatment Equipment (TMS 20, 21, 350)
Slurry Monitoring Activities Discussed at Hanford Site

July 31, 1999
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Crystalline Silicotitanate (CST) Loaded Into 20-Ft-Tall Column (TMS
2216)
Test To Demonstrate Replacement Of Melter Knife Edge Completed
(TMS 2092)
Grout Injection Technology Successfully Demonstrated (TMS 2368)
Phase I Feasibility Tests On Fluidic Sampler Completed (TMS 2119)
Continuous Stirred Tank Reactor Experiments Successful
New Technology Used In HLW Processing Tank Sampler (TMS 2007)
Timely Welding Repairs Support Argentine Melter Runs
Technical Assistance Provided For Hanford Site Waste Feed Delivery 
HLW Alternatives Review Team Issues Draft Final Report 
Technical Assistance Provided On Pipe Plugging/Unplugging Proposals
(TMS 2367)

June 30, 1999
Solid/Liquid Separation System Up And Running (TMS 350)
Cesium Removal System And Out Of Tank Evaporator Begin Processing
Waste (TMS 21 and 20)
Contracts Awarded For Regenerable Filter Design (TMS 2091) 
Groundbreaking Starts On Pipe Plugging/Unplugging Testbed (TMS 2367)
Scarab-3 Deployed At Oak Ridge Reservation (ROBOTICS - TMS 2086)
Trimmed Impeller Corrects Transfer Pump Problem 
Waste Conditioning System Keeps Slurry Density In Check (TMS 2385) 
Surprise Pipe Encountered By Cutting Tool (TMS 2093)
Universal Solvent Extraction Technology Demonstrated (ESP - TMS 206)
Interim Report Issued On Hanford Phase I High-Level Waste Treatment 
Saltcake Dissolution Workshop Focuses On ESP Model 
AEA Technology Pretreatment Work Reviewed 
West Valley Demonstration Project Plans Reviewed
Retrieval Activities In France Reviewed 

May 31, 1999
Test Plans Reviewed For Nested Array Fluidic Sampler (TMS 2119)
Rotating Mast For Flygt Mixer Passes Tests With Flying Colors 
MLDUA Completes Retrieval In Tank W-7 At Oak Ridge Reservation
(TMS 85, 810, 812) 
Deployment Planned For Prototype Ultrasonic Density Sensor (TMS
2388)
Results Of Liquidus Temperature Experiments Presented 
Hanford High-Level Waste Alternatives Team Begins Assessment 
Development Underway For Tank Riser Pit Decontamination System
(Robotics - TMS 2195) 
FY2000 Plans For Alternatives To In Tank Precipitation Discussed 
Robotics Topical Meeting Provides Forum For Information Exchange 
In Situ Glass Performance Testing Compared To Lab Results 
Melter Technical Exchange Brings Together International Technology
Developers, Users

April 30, 1999
RCRA Compliant Sampling Design Concept Developed For Nested Array
Fluidic Sampler (TMS 2119)
Three Universities Successfully Block Pipes In Design Contest (TMS
2367)
Variation Of Tank Riser Pit Remote Operations System Reviewed
(ROBOTICS: TMS 2195)
SCARAB-3 For Horizontal Tanks Deployed At Test Facility (ROBOTICS -
TMS 2086)
Technical Assistance On Mixer Pump Operations Provided To Hanford
Site (TMS 2111)
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March 31, 1999
Tanks Selected for Multipoint Injection™ Cold/Hot Demonstrations
Pulse Jet Mixer System Mobilizes Tank Sludge at Oak Ridge Reservation
Advanced Vitrification System Test Results Reviewed
Argentine Resins Vitrified at Clemson University
TFA Reviews Proposal for Continued Mission of M-Area Vitrification
Facility
Needs Discussed for West Valley Demonstration Project in FY00
TFA, EMSP Tasks Covered at CMST FY99 Midyear Review
Productive TFA FY99 Midyear Review Marred By Thefts

February 28, 1999
Light Duty Utility Arm Obtains Heel Samples
Strength Tests Conducted For Multipoint Grout Injection Demonstration 
Report Completed On Gunite Tank Pipe Plugging Demonstration
Houdini-II Deployed In Radioactive Waste Tank
Savannah River Site Plans For Cold Demonstration Of Multipoint Injection
Technology
Surpernate Fed Through Solids Monitoring Test Loop At Oak Ridge
Reservation
In Situ Regenerable HEPA Filter Task Receives Award
FY99 Pipe Unplugging Activities Reviewed
Site Needs Reviewed At TIM/TAG Meeting
Savannah River Site FY99 Activities Reviewed
TFA Sponsors Pipe Plugging Problem For University Contest
Technical Assistance On Retrieval Provided At Hanford Site

January 31, 1999
New Solid/Liquid Separation System Arrives At Oak Ridge Reservation
Feasibility Demonstration For Fluidic Sampler At Hanford Discussed
Saltcake Dissolution Team Uncovers Discrepancy In ESP Model
Scarifying System Leaves Oak Ridge Tank Virtually Spotless
TRUEX Testing Completed At INEEL
RFP Issued For Savannah River Site Evaporator System
Pulse Jet Mixer In Place At Oak Ridge Reservation
Technical Assistance Provided For Hanford Retrieval Effort
Consensus Reached On Performance Testing For Immobilized Low
Activity Waste
Probe Designs Reviewed For Savannah River Site Tanks 40 And 43
Retrieval Performance Evaluation Report For Hanford Tanks Reviewed
TFA Authorized To Proceed With Fabrication Of Russian Pulsating Mixer
Pump
TFA Facilitates Lessons Learned From Modified LDUA Deployment

1998
December 31, 1998
Pulsed Air Mixing System Deployed in Gunite Tank W-9
TFA and Robotics Support TARZAN Project Review
Deployment of Pulsating Mixer Pump Discussed at Oak Ridge
Reservation
Permeater(tm) (CPer) Demonstrated at Hanford
Savannah River Site Hosts Orientation for In-Situ Regenerable
HEPA Filter Proposal Representatives
TFA Reviews Hanford Technology Efforst with Site
Representatives
TFA Conducts Retrieval/Closure Workshop at Savannah River Site
Technology Needs Discussed at Oak Ridge
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November 30, 1998
Crystallization in Feed Pump During DWPF Recycle Stream Tests
New Pour Spout Tested and Working Well
Field Tests for Cone Penetrometer Demonstrated
Saltcake Dissolution Modeling Used to Examine SY-101
Technical Assistance Provided for SY-101 Crust Growth
Retrieval Needs Discussed, Technical Assistance Provided at
Savannah River Site
Milestone Revised for Delivery of AEA Fluidic Sampler
FY99 Kickoff Meeting a Success
Cs Removal Technical Assistance Provided to Hanford
Privatization Contractor
Teamwork Necessary Among TFA and Crosscut Programs
Technology Gaps Identified for Waste Feed Sampling and Analysis

October 30, 1998
Interface Requirements Identified for Industry to Retrieve Hanford
Tank Heel
High-Level Waste Separations Filter Demonstrated at INEEL
Critical Data Published on Increasing Waste Loading in Glass
Canisters
Performance Test of Grout vs. Glass for Oak Ridge Tank Sludges
Completed
Denitration of INEEL Calcine Waste Process Improvements
Completed
Improvements Made in Glass Formulations for INEEL Waste
Request for Proposal (RFP) Announced for Regenerable Filtration
System 
Communications Staff Change for TFA Technical Team

October 15, 1998
Tank Closure Status, Technologies Topic of Las Vegas Meeting
Meeting Highlights Progress on Developing Glass for Hanford Site
Low-Activity Waste

September 30, 1998
New Cone Penetrometer Probes Tested at Hanford Site
Parametric Tests Provide Critical Data on Sludge Solids 
Technical Team Undergoes Series of Changes
Ion-Exchange Sorbents Recommended for Cesium Removal at
INEEL
Fluidic Sampler Deployed in Savannah River Site Tank 
Dilution Modeling of Hanford Tank SY-101 Supports Waste
Transfer Decisions

September 15, 1998
State-of-the-Art Corrosion Monitoring Probe Deployed in Hanford
Tank
EIC Corrosion Monitor Meeting Focuses on Functions and
Requirements for Savannah River Site Probe

August 31, 1998
Nonradioactive Checkout of the Solids Monitoring Test Loop
Completed
Stirred Melter to Provide Glass Flow for Pour Spout Improvement
Studies
Auger Sample Results Provide Insight to Hanford Waste
Composition
Historical View of Tank Contents Altered by Auger Sampling
Technical Assistance Provided by TFA in Gathering Tank Removal
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Cost Estimate Data

August 15, 1998
Corrosion Probe Target Tank Changed
Feasibility Tests of Nested Array Sampler Reviewed
In-Tank Precipitation Alternative Team Evaluates Crystalline
Silicotitanate (CST)

July 30, 1998
Borehole Miner Removes the Bulk of the Sludge from Old
Hydrofracture Tanks

July 17, 1998
Borehole Miner Deployed in Oak Ridge Reservation Tank
Disposable Crawler Developed for Final In-Tank Cleaning
Nonradioactive and Radioactive Tests Completed on Pulsed Air
Technology

June 15, 1998
Experts to Review Immobilized Low-Activity Waste Performance
Strategy at Hanford
Pulsed Air System Undergoing Hot Testing In Tank W-9
Sampling of Saltcake in Tank 16 Annulus Completed
Bench-Scale Testing of Evaporator Starts for Savannah River
Incineration Facility
Scarab Remote Vehicle Delivered to Oak Ridge Reservation

May 30, 1998
Prototype Pipe Plug Installed in Gunite Tank
Hanford Product Acceptance Team Re-Orders Milestones to
Strengthen Task
Flygt Mixers Are Undergoing Testing for Waste Mobilization 
Alkaline Solvent Extraction of Cesium Shows Promise for
Savannah River Site 
Borehole Miner Repaired and Moved to Tank Site

May 15, 1998
Record Cone Penetrometer Push Made at Hanford Site
Feasibility Tests Completed on EIC Corrosion Species Probe 
Testing Begins on Using Ion-Exchange Materials for Vitrification
Facility Recycle Stream
Tank W-6 Walls Studied with Characterization Tool in Preparation
for Retrieval
Lime Studied for Controlling Gel and Solid Formation in Enhanced
Sludge Washing
Extensive Literature Search Completed on Alternative Cesium
Removal Methods

April 30, 1998
Workshop Held to Improve Defense Waste Processing Facility (DWPF)
Waste Loading 
Temperature and Sodium Aluminate Formation Linked, According to
Sludge Washing Test 

April 15, 1998
Initial Glass Formulation for Idaho Tank Site's High-Activity Waste
Borehole Miner Completes Cold Testing 
Out-of-Tank Evaporator Reducing Waste Volume for User
FY 98 Site Needs Assessment Available Online 
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March 31, 1998
Cells Unit Filter Undergoes Testing Using Dissolved Calcine at Idaho Site
Tests Conducted on Removing Cesium with AMP-PAN for Idaho's
Dissolved Calcine
Portable Band Saw Tested as a Pipe Cutting Tool at Oak Ridge
Reservation
Lift System for Positioning the Cone Penetrometer in a Tank Farm
Successfully Tested
Soil Sampler Probe for Cone Penetrometer Tested in Hanford Soils
Conductivity Probes Value as a Process Tool for Sludge Washing
Evaluated 

February 28, 1998
Report Issued on Fluidic Pulse Jet Mixing Pump
Borehole Miner Undergoing Testing
One Step Closer to Closing Tank TH-4; Functions and Requirements
Document Completed
End Effectors to Plug Pipes in Gunite Tanks Tested
Preliminary Tests of Sealing Material for Pipes into Gunite Tanks
Idaho Light-Duty Utility Arm (LDUA) Meetings Discuss Integration and
Technology Value
Waste Retrieval Operations Completed in Tank W-4
Gunite Scarification Completed in Tank W-4; Residual Contamination
Reduced by a Factor of 4
Video Inspection of Tank W-6 Done in Preparation for Waste Retrieval
Activities
Parametric Studies Show when Water Washes Stop Being Effective for
Sludge Washing
Report Completed on Cold Demonstration of Multi-Point Injection
Technology 

January 31, 1998
Vendor Performs Field Test of Soil Sampler for Penetrometer;
Technology on Schedule
PITBULLTM Pump Evaluated for Removing Savannah River Site Tank
Waste
Liquidus Temperature Data for Defense Waste Processing Facility Glass
Submitted for Review
Multi-Point Injection Technology Undergoes Cold Demonstration
Sludge Pile in Tank W-4 Removed Using Houdini
Gunite Scarifying End Effector Deployed in Tank W-4
Planning and Reviews Underway to Move Retrieval Equipment from Tank
W-4 to W-6
Tank AX-104 Auger Sample Analyzed Using the Laser Ablation/Mass
Spectrometer

1997
December 31, 1997
Cooling of Solids Containing Phosphates and Formation of Gels
Studied
Waste Retrieval Continuing in Tank W-4 at Oak Ridge Reservation
Wall Scarifying Started in Tank W-4 at Oak Ridge Reservation
Out-of-Tank Evaporator Reduces Waste Volume in Melton Valley
Storage Tanks
Tank 17 is Closed

November 30, 1997
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Preventing Phosphate Compounds from Plugging Waste Lines
Part of Sludge Treatment Studies
Idaho Arm Undergoing Systems Checkout
Hanford Tanks Initiative (HTI) Team Visits Waterways
Experimental Station (WES)
Retrieval Begins in Oak Ridge Tank W-4
Tank 17: Controlled Low Strength Material Pour Completed
Analysis of Russian Cross-Flow Filter Testing Results

October 31, 1997
AEA Pulse Jet Technology Doing Well in Bethel Valley Tanks

October 15, 1997
Light-Duty Utility Arm (LDUA) Characterization Tools Demonstrated
Studies Progressing to Support Waste Loading Modeling
Borehole Miner in Old Hydrofracture Tanks Work
Tank 17 Closure Work: Sludge Entraining and Strength Material
Added
Acid-Side Processing of Hanford Site Waste
Waste Retrieval Equipment Setup Happening at Oak Ridge Site
Tank W-4 
Houdini Vehicle Maintenance Being Performed
Error in Previous Report

September 30, 1997
Testing Looks for Ways to Prevent Unwanted Solids in Sludge
Processing
Light-Duty Utility Arm Arrives at Idaho Site
Sensor Arrays Studied for Savannah River Site Vitrification
Process Vessels
Laser Ablation/Mass Spectrometer (LA/MS) Data Processed Faster
Retrieval and Characterization End Effectors Demonstrated
Oxidation Studies Performed to Make Technetium Removal Easier
Cells Unit Filter Completed Hot Testing at Idaho Site
Hanford Cone Penetrometer Fielding Draft Document Completed
Cone Penetrometer/Raman Probe Development for Hanford
Platform Completed
Product Acceptance Data Gathered for Low-Activity Waste Forms
TFA Technical Team Undergoes Three Membership Changes

September 15, 1997
Pulse-jet System Installed In Bethel Valley Evaporator Service
Tanks
Retrieval Operations Demonstrated At Oak Ridge Reservation
Vitrification Of Crystalline Silicotitanate (CST) Started
Caustic Recycle Testing Completed and Heading For Industry
Qualification Testing Of Third Arm System Completed Successfully
Light-Duty Utility Arm (LDUA) Extended Reach End Effector
Testing Completed
Decontamination Of Cesium Removal System Exterior A Success

August 30, 1997
Transuranic Extraction Work Generates Further Site Interest
Pulsed Air Tested For V-Tank Stabilization Work At Idaho Site
Waste Retrieval Completed At Tank W-3; Other Activities Being
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Conducted
Confined Sluicing End Effector (CSEE) Scarifying Tests Conducted
Waste Measured In Tank 241-AX-104
Product Acceptance Testing Being Performed
Enhanced Sludge Washing (ESW) Report Issued
Strontium Extraction Demonstration Report Published

August 15, 1997
Radioactive Crystalline Silicotitantate (CST) Vitrification Started
Hanford Tanks Initiative (HTI) Leads to Possible Multiple Site
Benefit
Waste Retrieval Two-Thirds Completed at Oak Ridge Tank W-3
Extendible Nozzle Delivered to Oak Ridge Reservation
Tank 106-C Request for Proposal Released

July 31, 1997
Waste Is Being Retrieved at the Oak Ridge Reservation
Tank 20 Closed at Savannah River Site
Cells Unit Filter Testing at Idaho National Engineering and
Environmental Laboratory
Third Pilot-scale Test of Caustic Recycle Completed; Fourth
Started
Private Vendors Complete Cold Demo Tests of Retrieval Tools
Retrieval, Pretreatment, Safety Interface Meeting Held
Russian Retrieval Equipment Tested and Demonstrated

July 15, 1997
Extended Reach End Effector Fabricated for LDUA
LDUA Testing for Idaho Site Progressing Smoothly
Variable Depth Fluidic Sampler Meeting Held
Russian Retrieval Scientists Working at Hanford Site

June 30, 1997
First Caustic Recovery and Recycle Pilot-Scale Test Completed
Modified LDUA and Confined Sluicing End Effector Deployed
Cesium Removal Sorbent Ready for Transport
Last Fills Being Added to Prepare Tank 20 for Closure
Decision and Risk Analysis/management Workshop Held

June 15, 1997
Post-Delivery Testing Completed for LDUA #3
LDUA Set up to Retrieve Waste at Oak Ridge Reservation
Retrieval Analysis Tool "Alpha" Version Released
Product Acceptance Workshop Held
Technical Task Plans Reviewed

May 30, 1997
Cooling Coil Cleaning and Retrieval End Effector Demonstrated
Melter Spout Working Well
The First Pilot-Scale Test for Caustic Recovery Was Initiated 
Hanford Tanks Initiative In-Tank Volume Estimate Planning
Completed
Technical Exchange with Waste Isolation Pilot Plant Staff
Hanford Tanks Initiative Retrieval and Closure Peer Review Held

May 16, 1997
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Fourth Cesium Removal Demonstration Completed
Topographical Mapping System Data Analysis Completed 
Tether Handling System Successfully Tested
Tanks 20 and 17 Approaching Completion
FY98 to FY00 Multiyear Technical Responses Are Now Online
Product Acceptance Testing Meeting
Development of Retrieval Performance Evaluation Criteria Support 
Hanford Tanks Initiative Meets with Indian Nations
Meeting with Community Leaders Network Discusses Involvement
in Program Planning
TFA Technologies Discussed at American Nuclear Society Meeting
Western Governor's Association Meets to Discuss Clean-up
Technologies

April 30, 1997
Vitrification of Ion Exchange Material From Oak Ridge Reservation 
Plans for Closing Tank 20 Are Progressing 
Borehole Miner Undergoes 90% Design Review 
Hanford Tanks Initiative Vadose Zone Characterization Task
Begins 
FY97 Needs Assessment Now On-line 
Laser Ablation/Mass Spectrometer Presented at International
Conference 
Characterization, Monitor, and Sensor Technology Review 

April 15, 1997
Cesium Removal Flow Testing Completed at Hanford
FY97 Needs Assessment Published 
Coordination of FY98 Sludge Work
Efficient Separations and Processing Crosscutting Program's
Midyear Review 

March 28, 1997
Third Cesium Removal Run Completed 
End Effector Prototype Being Tested for Idaho National
Engineering and Environmental Laboratory 
Technical Midyear Review Held in Richland, Washington 
Evaluating Porous Electrode Technology and Nitrate/Nitrite
Removal 
Waste Slurry Transport Instrumentation Investigation Kickoff 

February 28, 1997
Cesium Removal Technology Processes Over 4,500 Gallons of
Radioactive Waste
Countercurrent Demonstration of Strontium Extraction Done on
Actual Waste
Preliminary Results from Caustic Recycle and Recovery Work
LDUA Can be Deployed in Flammable Gas Tanks 
Nondestructive Examination End Effector for the LDUA
Demonstrated 
Waste Dislodging Hose Management System Demonstrated with
LDUA 
Hanford Tanks Initiative Technical Peer Review on Characterizing
Residual Tank Waste Conducted 
Hanford and Idaho National Engineering and Environmental
Laboratory Deployment Needs Reviewed 
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January 31, 1997
Caustic Recovery and Recycle Process Completes First
Radioactive Demonstration
Flowsheet Testing Performed on Strontium Extraction Process
Technical Highlights Undergoes a Few Changes
Error in Previous Highlight Report
Crystalline Silicotitanate Gate Review

1996
December 31, 1996
Retrieval Systems Demonstrated at Oak Ridge National Laboratory
Pulsed Air Mixer Successfully Demonstrated
Meeting on Extendible Nozzle Demonstration
Hanford Tanks Initiative Technical Exchange with Idaho National
Engineering Laboratory

November 22, 1996
TFA Technical Team Experiences Changes
Extendible Nozzle Planned for Oak Ridge Site
LDUA #4 Delivered to Oak Ridge National Laboratory
Topographical Mapping System Calibration Completed
Two Hot Demos of AEA Technology Planned
Test Plan Completed For Cesium Flow Studies

October 25, 1996
Technetium Removal Flow Studies Completed
Silica Gel Investigated for Immobilization of Technetium in
International Study
LDUA FY97 Kickoff Workshop Completed
Research and Development Announcement Review

October 11, 1996
LDUA Deployed
Laser Ablation/Mass Spectrometer Deployed
Cone Penetrometer/Raman Project On Hold

September 15, 1996
Mobile Cesium Removal System Working On Actual Tank Waste 
LDUA Moves From Development To Deployment 
Crystalline Silicotitanate Performs Well On Hanford Supernate
Alternative Processes May Be Needed To Sufficiently Remove
Nonpertechnetate

August 16, 1996
Cesium Removal Sorbent Tested
Cells Unit Filters Results Obtained
LDUA Qualification Test Completed
Topographical Mapping System Testing Started
Laser Ablation/Mass Spectrometer System Performs Well in Cold
Test
Multiyear Program Plan Completed

July 19, 1996
Solvent Transuranic Extraction Process Demonstrated
Confined Sluicing End Effector Delivered and Demonstrated
LDUA Acceptance Testing at Hanford Completed
LDUA Water Decontamination Integration with the Supervisory
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Controller Completed
LDUA Remote Operation from Control Trailer Demonstrated

June 30, 1996
Cone Penetrometer Truck Tested and Being Shipped to Hanford
Site
Sample Holder Revised for Laser Ablation/Mass Spectrometer
Crystalline Silicotitanate Wins R&D 100 Award
Cesium Removal Demonstration Acceptance Testing Completed
Gel Formation Observed in Enhanced Sludge Washing Test with
Hanford Sludges
LDUA Acceptance Testing Initiated at Hanford
LDUA Staff Trained by Spar
LDUA Video End-Effector Modifications Completed
LDUA Supervisory Data Acquisition System Software Modifications
Completed
Riser Preparation for LDUA Deployment Completed on Schedule

May 31, 1996
Chemical and Radiation Testing Successfully Completed on
Raman Probe
Removable Raman Probe Design Finished
Spectrometer Successfully Installed in Cone Penetromter
Laser Ablation/Mass Spectrometer System Control and Data
Acquisition Software Being Tested
Tests Study Gelatinous Material Formation During Pretreatment
Out-of-Tank Evaporator Transferred to Oak Ridge National
Laboratory
Initial Design to be Determined for Countercurrent Decanting
System
Solvent Extraction of Technetium from Supernatant Demonstrated
First End-Effector Successfully Mounted on LDUA
End-Effector Test Report Issued
Multiyear Program Plan Final Date Changed

May 3, 1996
Light-Duty Utility Arm Testing Begins
Hanford Tanks Initiative Plans to Use LDUA
LDUA Technology Transferred to Fuel Pin Investigation
LDUA Data Acquisition System Testing Done
LDUA High Resolution Stereoscopic Video System Post-delivery
Test Report Issued
Detailed Design of Fume Hood for Laser Ablation/Mass
Spectrometer Begins
Simulant Preparation and Sampling Plan Issued
Salt Dissolution and Corrosion Studied
Sensitivity Analysis Completed for "Base Case" Tank Closure

April 19, 1996
Electrical Resistance Tomography Successfully Deployed Using a
Cone Penetrometer
Out-of-Tank Evaporator Demonstration Successfully Completed
LDUA Shipped to Hanford Site
Comments Resolved and Final Geometry Selected for Confined
Sluicing End Effector
Industry Demonstrates Saltcake Retrieval Devices

March 31, 1996
Out-of-Tank Evaporator Operating on Melton Valley Storage Tank
Supernate
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Aluminum Concentration in Leachates Studied for Enhanced
Sludge Washing
LDUA and Deployment System Fully Assembled at Spar
LDUA Sampler End Effector Testing in Progress
LDUA-ORNL Decon System Final Design Packages Received
LDUA Control System Communication and Instrument Drawings
Completed

March 15, 1996
Sorbent Selected for Cesium Removal Demonstration
Ion-Exchange Material Replacement Sought for In-Tank
Precipitation
Melton Valley Storage Tank Waste Modified to Mimic Hanford
Waste
Confined Sluicing End Effector Prototype Successfully Tested for
Customer
Waste Retrieval and Tank Closure Demonstration at SRS

February 9, 1996 
Fourier Transform Infrared Moisture Measurement System
Deployed in 222-S 
Hot Cell
LDUA Optical Alignment Scope Test Fixture Installed
LDUA Mobile Deployment System Lifting Fixture Contract Set
LDUA Baseline Supervisory Data Acquisition System Completed
Surrogate Test Performed on Out-of-Tank Evaporator
Gunite and Associated Tanks Waste Simulated and Being Used in
Crossflow Tests

1995

December 1995
New Safety Requirements on Hanford Tanks May Cause Raman
Probe Redesign
New Raman Deployment Task to Facilitate Technology Transfer
Target Description for Laser Ablation/Mass Spectrometer Software
Developed
Particle Stream Sampling Method for Laser Ablation/Mass
Spectrometer
Oak Ridge Confined Sluicing End Effector Prototype Testing
LDUA Functional Test a Success

November 1995
Tank Sludge Found to be Homogeneous
LDUA System Hot Test Expense Funding Authorized
LDUA Deployment Planning Workshop Completed
Extendible Nozzle Successfully Demonstrated
SPAR LDUA Moves Beyond Tanks
Cesium Removal Demonstration Safety Assessment and Draft
Selection Criteria Completed
Testing on Sluicing End Effector Started

October 1995
Out-of-Tank Evaporator Testing Performed
Sludge Treatment Samples Received
Near Infrared Moisture Probe Being Installed
Vitrification Systems Database Available

September 1995
New Technology Transferred to Commercial Sector
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Hydraulic Test Bed Demonstrated
Batch Tests Conducted on Removing Cesium from Supernate
Using New Sorbent
Cesium Removal Column Tests Performed
LDUA Video End Effectors Delivered to Hanford
LDUA Internet World Wide Web Page Created
Near Infrared Spectrometer Measurements Meet Key Milestone

Reviewed: July 10, 2002
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Disclaimer

 

The Tanks Focus Area works with multiple partners to develop science
and technology for remediating tank waste at five sites across the country.

There is a complete photo gallery, with captions and related abstracts for
each listing. Because this portion of the website was developed using
advanced server pages (.asp) and a relational database, this information is
generated by transfering this entire CD onto a web server, and then
viewing this page. This page will not function without first installing the site
onto a web server.

If you are unable to load this site onto a web server, you can also access
the information by copying the database to your system here. Open the
tblPhoto (for photos/captions) or tlbTechnologyURL (for abstracts/movies)
then copy and paste the desired technology URL into the browser
immediately after the TFA root. For example: /tfa/insertpathhere.htm
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David Peeler

Performer Profile:
David Peeler and John Vienna

TFA Glass Science Experts Help Sites
Achieve Waste Immobilization Goals

One of the highest priority needs in the DOE high-level waste
complex relates to improvements in the current baseline
radioactive waste treatment technology known as vitrification. The
vitrification process combines waste with glass forming materials
and heats them at very high temperatures (about 1300-2000
degrees F). Once molten, the mixture is poured into canisters to
cool and harden, thus immobilizing the waste in a permanent glass
form. Through the Tanks Focus Area (TFA), two glass scientists at
opposite ends of the country are working closely together to
improve two major areas of this vitrification process: waste loading
and product durability.

David Peeler works for the
Savannah River Technology
Center (SRTC) located at the
Savannah River Site (SRS) in
Aiken, South Carolina. At SRS,
the original mission was to
produce special nuclear materials
to support U.S. defense, space
and medical programs. Now
focusing on waste management,
the SRS high-level waste program
mission is to retrieve waste,
immobilize the waste products in
saltstone or vitrified forms for
disposal, and close the waste
storage tanks. Vitrification

activities at SRS began in 1996 and are expected to last
approximately 25 more years. By increasing the amount of
waste per canister by even 1 wt%, the number of canisters
produced over the lifecycle of the SRS vitrification mission would
decrease by approximately 200. That amounts to millions of
dollars in savings for treatment and disposal costs.

Some files are provided in 
Adobe Acrobat .pdf format.
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need to have a copy of 
Acrobat Reader software
(which is free).
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As SRS continues to progress in their waste retrieval efforts, it is
faced with changing from a salt/liquid feed to a sludge-only feed to
their vitrification facility. The TFA's immobilization team is
addressing key uncertainties posed by this challenge, assisting the
site in optimizing glass formulation for waste loading and durability.
With TFA's support, Peeler's work directly supports the high-level
waste program mission at his home site.

John Vienna works at Pacific
Northwest National Laboratory
(PNNL) in Richland, Washington,
the southern most tip of the Hanford
Site. As a result of its role in
producing plutonium for the
Manhattan Project, Hanford
presents the largest and most
complex cleanup mission in the
nation, with more than 53 million
gallons of radioactive waste stored
in 177 underground tanks. Design of
a vitrification plant and process
flowsheets to immobilize Hanford
wastes is now underway and
application of the results of this
team's work could lead to
improvements in waste loading with
the potential for serious cost
savings.

John Vienna

Ties that Bind

Peeler and Vienna originally hooked up at PNNL in the early
1990s. While they both worked for the same group within PNNL,
they worked on different projects until just about the time Peeler
moved to South Carolina in 1996. Both men credit the TFA's
Immobilization Technology Integration Managers (TIMs) for
spurring on the move toward collaborative efforts in glass
technology development.

"At that time John Plodinec was the
Immobilization (Technology
Integration Manager) TIM," said
Peeler. "We were working on our
first TFA project - some liquidus
temperature studies for the (Defense
Waste Processing Facility) DWPF.
Based on our relationship from the
PNNL work, Plodinec broke down
some barriers and got the two
groups (PNNL and SRTC) working
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Bill Holtzscheiter

together on the liquidus tasks. When
Bill Holtzscheiter took over (as
Immobilization TIM) he further
expanded the joint tasks to address
Hanford needs and more recently, Idaho."

Vienna agreed. "Bill, more than anyone else, pushes us to work
through conflicts and team together on complimentary tasks," he
said.

This team exemplifies TFA's goal to create innovative, seamless
teams of the best performers, regardless of company or laboratory
affiliation, to address high-level waste technology needs across
the Department of Energy complex.

A Meeting of the Minds

Glass science was not a lifelong vision for Peeler. It wasn't until his
senior year in college that he actually started working in the
ceramics field. Peeler started out majoring in chemical engineering
at Clemson University.

"I realized I hated working with stuff I couldn't see or feel," he
explained. "I learned about ceramics from a fraternity brother who
took me to a "mud lab."

That was it. After graduating with a bachelor's degree from
Clemson University, Peeler enrolled in the master's program at
Alfred University, a small college in New York that specializes in
ceramics engineering and art. He then went back to Clemson for
his PhD, and from there went to work at PNNL. 

As fate would have it, Vienna, who grew up outside Rochester,
New York, also attended Alfred University. He earned his
bachelor's degree there in materials science, then, while working
on his master's degree, accepted a job at PNNL. Vienna recently
completed coursework toward his PhD, and is now completing his
thesis, which he hopes to defend by the end of the year.

At the time Vienna went to work for PNNL, Peeler was already



TFA - Performer Profile: Peeler and Vienna

http://emslws03/tfa/org/Performers/index.htm[10/13/2009 10:43:01 AM]

John Vienna and Bill Holtzscheiter provide
immobilization expertise at a workshop in September

2001.

working there on the Hanford plutonium disposition effort. When
Peeler left for SRS, Vienna took over some of his tasks at PNNL.
Once Peeler began working on the plutonium disposition work at
SRS, the two began seriously working together in a collaboration
that TFA is now taking advantage of.

SRS submitted a need to TFA for improving one of the key
process control models for DWPF glass production. PNNL was
selected to lead the task, and Peeler was brought in to address
implementation issues.

"What used to be somewhat of an adversarial relationship between
SRTC and PNNL - due to the environment of competing for glass
work - really turned into a beneficial collaboration for the sites. The
sharing of information has greatly increased, and the two
organizations have since teamed on a number of joint proposals,"
Vienna said.

"The benefit of
these two teams
working together
has been
particularly
powerful. Based
on their track
record, SRS and
INEEL (the Idaho
National
Engineering and
Environmental
Laboratory) have
funded
development
scope beyond that supported by TFA," Holtzscheiter said, adding,
"These two are in such demand they hardly have time to pick up a
Happy Meal."

Although the collaboration between PNNL and SRTC was
strengthened, most of the TFA immobilization tasks were focused
on improvements for SRS. During this time, the privatization effort
at Hanford kept outside involvement to a minimum and little joint
immobilization work was done for Hanford. Now that the Office of
River Protection has a new contract that allows the contractor to
seek support from TFA, a significant number of Hanford high-level
waste technology needs are being integrated with the similar
scope of work underway for SRS and INEEL.

"Hanford was able to take advantage of all the data and analysis
completed under other immobilization tasks; we're all getting better
at information sharing," Vienna said.
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And what a lot of information there is! PNNL and SRTC recently
completed a major study on the parameters that most influence
processing rates in the DWPF. They recently issued a series of six
reports describing the various analyses completed, along with
recommendations for changes in glass composition for the DWPF.
And they continue to compile glass property data for testing
different waste and glass compositions.

"The sodium-bearing waste at INEEL and low-level waste at
Hanford contain high amounts of sulfur, which can limit waste
loading," Vienna said. Sulfur can also form a molten salt layer on
top of the melt pool, which is corrosive to the melter refractory
walls and thermo wells. In combination with a number of other
factors, accumulation of sulfur may increase the risk of a steam
explosion in the melter. "We're trying to help the sites decide how
to negate the problems with sulfur in the waste feed, whether by
treating it in the offgas system or mixing it into the glass" he
explained.

Jumping on the Bandwagon

Speaking of INEEL, now that site is reaping the fruits of the
dynamic duos' labors in glass science. The ongoing collaboration
between Peeler and Vienna on glass chemistry work for SRS and
Hanford also carries great potential for treating high-level waste at
INEEL.

Probably the most unusual site in the complex relative to
radioactive waste storage, INEEL is faced with treating both solid
(calcine) and liquid high-level waste. Because the stored forms of
the waste are different from other U.S. radioactive waste sites,
glass formulations require careful consideration of U.S. waste
acceptance requirements, as well as vitrification equipment
performance limits. For the past two years, both Vienna and Peeler
have assisted Bill Holtzscheiter in providing technical assistance to
INEEL on defining waste treatment roadmaps for sodium-bearing
waste and calcine.

"The work of this team with INEEL scientists has provided data
that allowed key process decisions to be made for the sites liquid
sodium-bearing waste," said Holtzscheiter, adding, "They are
extremely customer oriented."

In addition the melt rate studies for DWPF, Peeler views the
collaboration between PNNL and SRTC and its impact on
developing an integrated treatment flowsheet for INEEL as one of
their biggest TFA accomplishments.

"It's resulted in some big changes for their program, but they keep
bringing us back so we must be providing some value," Peeler
said.
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Dave Alexander (PNNL), David Peeler, and John
Vienna check out some glass samples in a

laboratory hot cell. (Photo provided by PNNL)

Not only did the interfaces among the INEEL site partners expand
their integration efforts, Peeler said he's established some pretty
good relationships - both technical and personally - along the way.
He also emphasized that working on the reviews with nationally
renowned technical experts in glass science has proven especially
rewarding to him.

"I don't want to sound like a suckup, but these independent
reviews have been very good, both professionally and personally,"
Peeler said. "The input back from these experts provides a great
technical sounding board for our research -it allows it to get
reviewed and criticized. Plus, being around all the great glass
experience really helps my professional growth," he explained.

"You've got Joe Gentillucci with tons of operational experience;
David Pye with the academic experience; Tom Weber who's got
operations experience and is a great scientist, and Frank Woolley
who provides experience from industry and glass science," he
said. "When these people agree with your technical approach, it
validates and confirms your path forward; I certainly don't want to
waste taxpayer's money - or my time," he added.

With these top-notch scientists working diligently alongside
Holtzscheiter to help the sites, its easy to see how they have little
time to waste. Fortunately, it looks like they've found a "formula"
that works.

"I think John
(Vienna) and I work
better now than
when we were both
at PNNL," Peeler
summarized. "We
seem to have
complimentary
thought processes;
things I don't even
think about, John
will, and vice versa.
It's a great way to
cover the entire
spectrum of work."

TFA applauds their
hard work and happily shares the benefits of their successful
collaboration

Reviewed: September 6, 2001
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Disclaimer

 

Many organizations and groups work together to either guide or
implement the Tanks Focus Area. These links provide information
about the goals and membership of these organizations.

TFA Management Team

TFA Progam Office
Site Representatives
Headquarters

Site Users

Headquarters
HLW Steering Committee
Site Representatives
Site Technology Coordination Group
User Steering Group

TFA Technical Team

Technical Team Management
Technology Integration Managers
Crosscut Technical Leads
Technical Advisory Group
User Steering Group

Program Components

Crosscutting Programs
Characterization, Monitoring and Sensor Technology
Efficient Separations and Processing
Robotics

Environmental Management Science Program
Industry and University Programs - National Energy
Technology Laboratory
International Programs
Accelerated Site Technology Deployment Program
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Disclaimer

 

In an effort to help clear up the TFA world of "alphabet soup," we
maintain the following list of acronyms commonly used in our
program. Where possible, the spelled out version of the term is
linked to a home page that provides more information. In several
spots, both a home page and a shorter definition (provided on this
home page's glossary) exist; you can get to either by clicking on
the labeled color diamond under the spelled out words. If you
come across acronyms that you would like to see added to this
page, please contact Lynne Roeder-Smith.

If you can't find what you're looking for in the TFA list below, try:

Hanford Acronym List 
DOE Office of Environmental Management Acronyms

| A | B | C | D | E | F | G | H | I | J | K | L |M | N | O | P | Q |R | S | T | U | V | W | X | Y | Z |

ACS American Chemical Society

ACTR Acquired Commercial Technology for Retrieval

ADAS Acting Deputy Assistant Secretary

ADS activity data sheet

AEAT AEA Technology

AHCAT Advanced Hot Cell Analytical Technology

AJHA Automated Jobs Hazards Analysis

ALARA as low as reasonably achievable

ALV allowable leak volume

ANL Argonne National Laboratory

ANS American Nuclear Society

ANSI American National Standards Institute

APEL Advanced Processing Engineering Laboratory

APTI advanced processing technology initiative

ARA Applied Research Associates

ARES American Russian Environmental Services, Inc.

ASCII American Standard Code for Information
Interchange

ASME American Society of Mechanical Engineers

ASTD Accelerated Site Technology Deployment Program

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
mailto:lynne.roeder-smith@pnl.gov
http://www.hanford.gov/acronym/index.asp
http://www.em.doe.gov/acronyms_frame.html
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ASTM American Society for Testing and Materials

ATD Advanced technology development

 Return to top

BBWI Bechtel BWX Technologies Idaho, LLC

BDAT Best Demonstrated Available Technology

BEMR baseline environmental management report

Big 5 Office of Science and Technology (OST) Lead
Organization Principals

BNFL British Nuclear Fuels, Ltd.

BNL Brookhaven National Laboratory

BUSS Beneficial Uses Shipping System

BVEST Bethel Valley Evaporator Service Tanks 

 Return to top

C3T Cleanup, Constraints, and Challenges Team

CAA Clean Air Act

CAB Citizens Advisory Board

CAG characterization architecture group

CAP corrective action plan

CCD Countercurrent Decanting

CDC- cobalt dicarbollide ion

CEMT Committee on Environmental Management
Technology (National Research council/National
Academy of Science

CERCLA Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 

CEUSP Consolidated Uranium Solidification Program

CFR Code of Federal Regulations

CHG CH2M Hill Hanford Group

CIF Consolidated Incinerator Facility

CLN Community Leaders Network

CMPO octyl-(phenyl-N,N-diisobutyl carbamoyl) methyl
phosphine oxide

CMST Characterization, Monitoring, and Sensor
Technology Crosscutting Program

CNDE Center for Nondestructive Evaluation (at Iowa
State University)

CNEA Argentine Nuclear Energy Commission

CPAC Center for Process Analytical Chemistry at the
University of Washington

CPT cone penetrometer

CPU compact processing unit
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Cr chromium

Cr (III) trivalent chromium

Cr (VI) hexavalent chromium

CRADA Cooperative Research and Development
Agreement

Cs cesium

CSEE Confined Sluicing End Effector

CSF ceramic silicone foams

CSSF Calcine Solids Storage Facility

CSSX Caustic Side Solvent Extraction

CsRD Cesium Removal Demonstration

CST crystalline silicotitanate

CTC core technical competency

CUF cell unit filter

CZE capillary zone electrophoresis

 Return to top

D&D decontamination and decommissioning

DAIGC direct aqueous injection gas
chromatography

DAS Deputy Assistant Secretary

DDFA Deactivation and Decommissioning Focus
Area

DIAL Diagnostic Instrumentation and Analysis
Laboratory (Mississippi State University)

DNFSB Defense Nuclear Facilities Safety Board

DOD U.S. Department of Defense

DOE U.S. Department of Energy

DOE-EM U.S. Department of Energy's Office of
Environmental Management

DOE-HQ U.S. Department of Energy-Headquarters

DOE-ID U.S. Department of Energy, Idaho
Operations Office

DOE-ORU.S. U.S. Department of Energy-Oak Ridge
Operations Office

DOE-SRU.S. U.S. Department of Energy-Savannah
River Operations Office

DOE-RL U.S. Department of Energy, Richland
Operations Office

DQO data quality objective

DSC differential scanning calorimetry

DSOL dissolved solids

DSS double-shell slurry

DSSF double-shell slurry feed
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DST double-shell tank 

DWPF Defense Waste Processing Facility

 Return to top

EA environmental assessment

EASC Emergency Avoidance Solidification
Campaign

Ecology Washington Department of Ecology

EDTA ethylenediaminetetraacetic acid

EIS Environmental Impact Statement

ELF Experimental Lab Filter

EM Office of Environmental Management
(DOE)

EM-30 Office of Waste Management (DOE)

EM-40 Office of Environmental Restoration (DOE)

EM-50 Office of Science and Technology (DOE)

EMAB Environmental Management Advisory
Board

EMSP Environmental Management Science
Program

EPA U.S. Environmental Protection Agency

ER Office of Energy Research (DOE)

ERT Electrical Resistance Tomography

ESP Efficient Separations and Processing
Crosscutting Program, or Environmental
Simulation Program (model), or extended
sludge processing

ESPCP Efficient Separations and Processing
Crosscutting Program

ESP-JIT extended sludge processing - just-in-time

ESTD environmental science technology
development

ESW enhanced sludge washing

ETF Effluent Treatment Facility

 Return to top

F&R functions and requirements

FETC Federal Energy Technology Center

FFA Federal Facility Agreement

FFC Federal Facility Compliance (Act)

FFCA Federal Facility Compliance Agreement

FIU Florida International University

FTE full-time equivalent
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FTIR Fourier Transform Infrared

FWP Field Work Proposal

FY fiscal year

 Return to top

GAATs Gunite and Associated Tanks

GAAT-TS Gunite and Associated Tanks - Treatability
Study

GAO General Accounting Office

GC/MS gas chromotography/mass spectrometry

GOCO government-owned/contractor-operated

GPM Gross Positioning Manipulator

GRE gas release event

 Return to top

HAMTC Hanford Atomic Metals Trade Council

HAW high-activity waste

HCI Hanford Capsule Initiative

HEDpA 1 hydroxyethane 1, 1-diphosphonic acid

HEDTA N-(2-hydroxyethyl)
ethylenediaminetetraacetic acid

HEPA high-efficiency particulate air (filter)

HLW high-level waste

HPLC high-performance liquid chromatography

HPLC/MS high-performance liquid
chromatography/mass spectrometer

HTI Hanford Tanks Initiative

HVAC heating, ventilation, and air conditioning

HWVP Hanford Waste Vitrification Plant

 Return to top

I&E inspection and evaluation

IC ion chromatography

ICAR inorganic carbon

ICP-AES Inductively Coupled Plasma Atomic
Emission Spectroscopy

ICP/MS inductively coupled plasma/mass
spectrometer

ICPP Idaho Chemical Processing Plant (now
known as the Idaho Nuclear Technology
and Engineering Center)

IHLW immobilized high level waste
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ILAW immobilized low-activity waste

INEEL Idaho National Engineering and
Environmental Laboratory (Idaho Falls,
Idaho)

INTEC Idaho Nuclear Technology and
Engineering Center (formerly known as
the ICPP - see above)

IPM initial pretreatment module

ISO International Standards Organization

ISSTRS initial single-shell tank retrieval system

IST Integration Support Team

ITE in-tank evaporator

ITP in-tank precipitation

ITP/ESP in-tank precipitation/extended sludge
processing

ITSR Innovative Technology Summary Report

 Return to top

JCCRM Joint Coordinating Committee for
Radioactive and Mixed Waste
Management

JIT ESP Just In Time Extended Sludge Process

 Return to top

LA/MS Laser Ablation/Mass Spectroscopy

LANL Los Alamos National Laboratory

LAW low-activity waste

LDM leak detection/monitoring

LDMM leak detection monitoring and mitigation

LDR land disposal restriction

LDUA Light-Duty Utility Arm

LFL lower flammability limit

LITCO Lockheed Idaho Technology Company

LLW low-level waste

LLLW liquid low-level waste

LLNL Lawrence Livermore National Laboratory

LLW low-level waste

LMD Laboratory Management Division

LRA long-reach arm

LWF late wash facility

 Return to top
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M&I management and integration

M&O management and operations

MCC materials characterization center

MCi megacuries

METC Morgantown Energy Technology Center

MLDUA Modified Light-Duty Utility Arm

MOU Memorandum of Understanding

MS mass spectrometer

MST monosodium titanate

MVCIT Melton Valley Capacity Increase Tanks

MVST Melton Valley Storage Tank

MYPP multiyear program plan waste

 Return to top

NA not applicable

NAS National Academy of Sciences

NDE nondestructive evaluation

NDT nondestructive testing

NEPA National Environmental Policy Act

NHVOA nonhalogenated volatile organic analysis

NIR Near Infrared (Spectroscopy)

NRC U.S. Nuclear Regulatory Commission

NTS Nevada Test Site

NWCF New Waste Calcine Facility

 Return to top

O&M operations and maintenance

OCWRM Office of Civilian Radioactive Waste
Management

OHF Old Hydrofracture Facility (tanks)

ORGDP Oak Ridge Gaseous Diffusion Plant

ORNL Oak Ridge National Laboratory (Oak
Ridge, Tennessee)

ORR Oak Ridge Reservation (site at Oak
Ridge, Tennessee)

OR operational readiness

ORP Office of River Protection (DOE)

ORTA Office of Research and Technology
Application

ORWBG Old Radioactive Waste Burial Grounds
(SRS)

OSHA Occupational Safety and Health
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Administration

OSS Oceaneering Space Systems

OST Office of Science and Technology

OSTI Office of Scientific and Technical
Information

OTE Out-of-Tank Evaporator

 Return to top

PBS Program Baseline Summary

PCB polychlorinated biphenyl

PCT product consistency test

PEM program element manager

PEW process evaporator waste

PHA precipitate hydrolysis aqueous

PHMC Project Hanford Management Contractor

PIC program integration coordinator

PLS Partial Least Squares

PNNL Pacific Northwest National Laboratory

PRDA Program Research and Development
Announcement

Pu plutonium

PUF pressurized unsaturated flow

PUFF pressurized unsaturated flow test

PUREX plutonium-uranium extraction

PVC polyvinyl chloride

 Return to top

QC quality control

 Return to top

R&D research and development

RAT Retrieval Analysis Tool (now known as
the Retrieval Technology Guide)

RCRA Resource Conservation and Recovery
Act

REDOX reduction-oxidation

REM roentgen equivalent man

R-F resorcinol-formaldehyde

RFP Request for Proposal

RH-TRU remote handled-transuranic (waste)

RL DOE Richland Operations Office
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ROA Research Opportunity Announcement

ROD Record of Decision

ROI Return on Investment

RPD&E Retrieval Process Development and
Enhancements

RPP River Protection Project (Hanford Site)

RSD relative standard deviation

RTDP Robotics Technology Development
Crosscutting Program

RTG Retrieval Technology Guide

RTIEE Remote Tank Inspection End Effector

RWMC Radioactive Waste Management
Complex (INEEL)

 Return to top

S&C stabilization and closure

S&T science and technology

SBIR Small Business Innovation Research
Program

SBW sodium-bearing waste

SCC stress corrosion cracking

SCDHEC South Carolina Department of Health
and Environmental Control

SCFA Subsurface Contaminants Focus Area

SDF Saltstone Disposal Facility

SEAB Secretary of Energy Advisory Board
(Task Force on Alternative Futures for
the DOE National Laboratories)

SEM Scanning Electron Microscope

SKID skid mounted ion exchange
demonstration

SLS solid-liquid separation

SMS Site Management System

SNL Sandia National Laboratories

SNTP Space Nuclear Thermal Propulsion
Reactor

SPP Salt Processing Processing Project (at
Savannah River Site)

SREX strontium extraction

SRS Savannah River Site (Aiken, South
Carolina)

SRTC Savannah River Technology Center

SSHT Salt Solution Hold Tank

SSMS spark source mass spectrometry

SSOL suspended solids
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SST single-shell tank

STCG Site Technology Coordination Group

STP Site Treatment Plan

STPB sodium tetraphenylborate

STTP Small Tank Tetraphenylborate
Precipitation

SVOC semivolatile organic compound

 Return to top

T&E testing and evaluation

TAN Test Area North

TARZAN retrieval/deployment system for West
Valley Demonstration Project tanks

TBP tributyl phosphate

Tc technetium

TCA trichloroacetic acid

TCAR total carbon

TCE trichloroethylene

TCLP toxicity characteristic leach procedure

TCP tank characterization plan

TCR tank characterization reports

TCS tank characterization system

TDEC Tennessee Department of Environment
and Conservation

TDPO Technology Development Program
Office

TEM transmission electron microscopy

TFA Tanks Focus Area

TGA thermogravimetric analysis

TIC Technical Integration Coordinator

TIM Technology Integration Manager

TMFA Tru and Mixed Waste Focus Area

TMS Technology Management System (DOE
Office of Science and Technology) or
Topographical Mapping System

TOC total organic carbon

TOOG Technical Operations Office Group

TPA Tri-Party Agreement

TPB tetraphenylborate

TPM Technical Program Manager

TPO Technical Program Officer

TQM Total Quality Management
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TRIC Tank Riser Interface and Confinement

TRU transuranic (waste)

TRUEX transuranic extraction

TSAFT Tandem Synthetic Aperture Focusing
Technique

TSD Treatment, Storage and Disposal

TSR Technical Safety Requirements

TTP technical task plan

TWAP tank waste analysis plan

TWINS Tank Waste Information Network System

TWRS Tank Waste Remediation System

 Return to top

UETC Urban Energy and Transportation
Corporation

UJP University Joint Proposal

UMR University of Missouri-Rolla

UNEX universal extraction

USG User Steering Group

UST underground storage tank

UST-ID Underground Storage Tank Integrated
Demonstration

 Return to top

VOA volatile organics analysis

VOC volatile organic compound

 Return to top

WAC waste acceptance criteria

WAG Waste Area Grouping

WAPs Waste Acceptance Product
Specifications

WC water column

WD&C waste dislodging and conveyance
(system)

WDOE Washington Department of Ecology

WES Waterways Experimental Station

WESF Waste Encapsulation and Storage
Facility

WGA Western Governors' Association

WHC Westinghouse Hanford Company (no
longer a Hanford contractor; see
PHMC)
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WINCO Westinghouse Idaho Nuclear Company

WIPP Waste Isolation Pilot Plant

WMEAC Waste Management Executive Advisory
Committee

WMNW Waste Management Northwest
Corporation

WSRC Westinghouse Savannah River
Company

WVDP West Valley Demonstration Project

 Return to top

XRF x-ray fluorescence

Updated: July 10, 2002
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alpha particle a particle consisting of two neutrons
and two protons, given off by the decay
of many elements, including uranium
and plutonium. Alpha particles cannot
penetrate a piece of paper, so they are
very easy to shield against. However,
alpha-emitting isotopes inside the body
can be very damaging. (DOE, 1995,
Closing the Circle, pg 93)

annulus the space that separates the two
carbon steel walls of a double-shelled
tank. The annulus provides a margin of
safety in the case of leaks from the
primary containment, because the leak
can be detected and waste removed
before it might escape and enter the
underlying soil. (G&L pg 11)

aquifer a permeable geologic formation that
can hold and transmit large quantities
of groundwater. (Gephart and
Lundgren, 1997, pg. 64)

B  Return to top

background
radiation

radiation from natural radioactive
materials always present in the
environment, including radiation from
the sun and outer space, and
radioactive elements in the upper
atmosphere, the ground, building
materials, and the human body. The
average in the United States from
natural sources is about 300 millirem a
year. (Gephart and Lundgren, 1996, pg
64)

baseline a quantitative definition of cost,
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schedule, and technical performance
that serves as a base or standard for
measurement and control during the
performance of an effort; the
established plan against which the
status of resources and the effort of the
overall program, field programs,
projects, tasks, or subtasks are
measured, assessed, and controlled.
Once established, baselines are
subject to change control procedures.

beta particle a particle emitted in the radioactive
decay of many radionuclides. A beta
particle is identical to an electron. It has
a short range in air and a low ability to
penetrate other materials. (DOE, 1995,
Closing the Circle, pg 93)

 Bethel Valley
Evaporator
Service Tanks

these five tanks at the Oak Ridge
Reservation have 50,000-gallon
capacities and a similar configuration to
the Melton Valley Storage Tanks. The
tanks contain 60,000 gallons of
supernate with 4,000 curies and 20,000
gallons of sludge with 8,000 curies.
This is newly generated waste.

C  Return to top

 calcination this process converts liquid, high-level
radioactive waste to a solid using a
drying process with a high temperature
fluidized bed. Calcination achieves a 7-
to-1 volume reduction and can be
stored up to 500 years. At Idaho
National Engineering and
Environmental Laboratory, 1 million
gallons of calcine containing 50 million
curies is currently stored in 7 vaults.

calcine a dry, granular waste form with the
consistency of Tide® laundry soap.
Calcine is created by the process of
calcination and stored in vaults at Idaho
National Engineering and
Environmental Laboratory, near Idaho
Falls, Idaho. (DOE, 1995, Closing the
Circle, pg 93)
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 CERCLA Comprehensive Environmental
Response, Compensation, and Liability
Act of 1980 (often called the
Superfund); the federal statute that
provides for the compensation, liability,
cleanup, and emergency response for
hazardous substances released into
the environment and for the cleanup of
inactive waste disposal sites. CERCLA
was amended in 1986 and applied to
waste sites owned by the federal
government. (Gephart and Lundgren,
1996, pg 64)

Class A Low-
Level Waste

defined by the U.S. Nuclear Regulatory
Commission. To be categorized as
Class A Low-Level Waste, the final
waste form must contain less than 10
nanocuries per gram of alpha-emitting
transuranic elements with half-lives
greater than 5 years, less than 0.04
curies per cubic meter of strontium-90,
and less than 1.0 curie per cubic meter
of cesium-137.

Comprehensive
Environmental
Response,
Compensation,
and Liability
Act of 1980

(often called the Superfund); the federal
statute that provides for the
compensation, liability, cleanup, and
emergency response for hazardous
substances released into the
environment and for the cleanup of
inactive waste disposal sites. CERCLA
was amended in 1986 and applied to
waste sites owned by the federal
government. (Gephart and Lundgren,
1996, pg 64)

contamination radioactive or hazardous chemical
materials where they are not wanted or
in a concentration that threatens human
health or environmental health.
(Gephart and Lundgren, 1996, pg 64)

coordinate to informally link performing
organization's work by acknowledging
the relevance of related tasks and
sharing data and/or facilities to get the
greatest benefit. The TFA works to
coordinate DOE investments in tank-
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related science and technology
activities.

critical mass the mass of radioactive material that is
enough to begin a nuclear chain
reaction. For plutonium-239 and
uranium-235 metals, this is about 25
and 110 pounds, respectively. (Under
certain conditions, as little as 1 pound
of plutonium can form a critical mass.)
(Gephart and Lundgren, 1997, pg. 64)

crosscutting
program

a program that manages common
technology needs across the sites.

curie a basic unit used to describe the
intensity (strength) of radioactivity in a
material. A curie is a measure of the
rate at which a radioactive material
gives off particles and disintegrates. It
is also the amount of radioactivity in 1
gram of the isotope radium-226. One
curie gives off 37 billion disintegrations
per second. A typical home smoke
detector contains about 1 millionth of a
curie of radioactivity. (Gephart and
Lundgren, 1996, pg 64)

D  Return to top

defense waste radioactive waste resulting from
weapons research and development,
the operation of naval reactors, the
production of weapons material such as
plutonium, the processing of defense
spent fuel, and the decommissioning of
nuclear-powered ships and
submarines. (Gephart and Lundgren,
1996, pg 64)

Defense Waste
Processing
Facility

a high-level waste vitrification plant built
at the Savannah River Site. The plant
began vitrifying waste in 1996. At this
plant, the waste is vitrified and then
poured into stainless steel canisters.
These 3,700-pound filled canisters are
currently being stored at the Site, but
eventually will be transported to a
geologic repository. As of December
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1998, 536 canisters of high-level waste
glass were produced.

disposal removal of contamination or
contaminated material from the human
environment, although with provisions
for monitoring, control, and
maintenance. (Gephart and Lundgren,
1996, pg 64)

dose a quantity of radiation or energy
absorbed; measured in rads or rem.
(Gephart and Lundgren, 1997, pg. 64)

double-shell
tank

a reinforced concrete underground
vessel with two inner carbon steel
liners. Instruments are placed in the
space between the two liners (called
the annulus) to detect liquid leaks from
the inner liner. While this name can be
applied to a number of tanks in the
Tanks Focus Area, the name is
primarily used to describe 28 tanks
located at the Hanford Site in
southeastern Washington State.
(Gephart and Lundgren, 1996, pg 64)

E  Return to top

effective dose
equivalent

an estimate of the total risk of potential
health effects from radiation exposure.
(Gephart and Lundgren, 1997, pg. 64)

exposure the act of being exposed to a harmful
agent, such as breathing air containing
some hazardous agent like radioactive
materials, smoke, lead, or germs;
coming in contact with some hazardous
agent (for example, getting radioactive
material or poison ivy on the skin.);
being present in an energy field such
as sunlight or other external radiation;
or ingesting a hazardous agent.
(Gephart and Lundgren, 1997, pg. 64)

F  Return to top

fiscal year This term refers to the Department of
Energy's fiscal year, which runs from
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October through September. The fiscal
year is named for the latest year in the
period. For example, fiscal year 1998
(FY98) runs from October 1997 to
September 1998.

fission the process in which a uranium atom
absorbs a neutron and then splits into
two smaller atoms, releasing a
relatively large amount of energy and
one or two neutrons. Then, these
neutrons can cause other uranium
atoms to undergo fission, releasing
more energy and still more neutrons.
Eventually, a nuclear reaction is
achieved in which only one neutron
from each uranium atom that
undergoes fission causes another
uranium atom to fission. This is a
nuclear chain reaction. Fission
products are the smaller atoms
produced by the splitting of the uranium
atoms. (Office of Civilian Radioactive
Waste Management, 1991, DOE/RW-
0361 SR, pg SR-14)

frit fused or partially fused materials used
in making glass

G  Return to top

GAATs Gunite and Associated Tanks at the
Oak Ridge Reservation; the 16 GAATs
have capacities ranging from 1,500 to
170,000 gallons. Eight of the tanks are
170,000-gallon vertical concrete-rebar
tanks built in 1943 and 1944 to support
the Manhattan Project. In the early
1980s, 90 percent of the alkaline
sludges were sluiced from the tanks
and sent to the hydrofracture operation
for disposal. Only 10 percent of the
activity remains. The tanks currently
hold sludge heels (containing 345,000
gallons of supernate with 4,000 curies)
and 49,000 gallons of sludge with
14,000 curies. The supernate is
considered mixed low-level waste. The
sludges are considered mixed, low-
level, and transuranic waste. For more
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information, see their home page.

Gunite and
Associated
Tanks

located at the Oak Ridge Reservation,
the 16 GAATs have capacities ranging
from 1,500 to 170,000 gallons. Eight of
the tanks are 170,000-gallon vertical
concrete-rebar tanks built in 1943 and
1944 to support the Manhattan Project.
In the early 1980s, 90 percent of the
alkaline sludges were sluiced from the
tanks and sent to the hydrofracture
operation for disposal. Only 10 percent
of the activity remains. The tanks
currently hold sludge heels (containing
345,000 gallons of supernate with
4,000 curies) and 49,000 gallons of
sludge with 14,000 curies. The
supernate is considered mixed low-
level waste. The sludges are
considered mixed, low-level, and
transuranic waste. For more
information, see the Oak Ridge
Reservation website.

gunite process a concrete-rebar construction process
where cement, sand, and water are
mixed together and then sprayed over
a steel reinforcing framework. This
process, which is similar to the process
used to create swimming pools, was
used to build some of the tanks at the
Oak Ridge Reservation in Tennessee.
(DOE, DOE ORO Tank Cleanup: A
Guide to Understanding the Issues,
1996, pg 52)
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half-life refers to the amount of time needed for
a radioactive material to lose 50
percent of its radioactivity by decay.
Half-lives range from less than one
second to billions of years. (Gephart
and Lundgren, 1996, pg A.1; League of
Women Voters, 1993, pg 158)

Hanford Site a 560-square-mile Federal
government-owned reservation located
in the desert of southeastern

http://gaat.stepenv.com/
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Washington State. It was established in
1943 as part of the Manhattan Project.
Its primary mission was to produce
plutonium for nuclear weapons.
Hanford contains nine production
reactors, four chemical separation
plants, and 177 underground tanks.

The Tanks Focus Area is focused on
the approximately 54 million gallons of
the caustic waste with ~198 million
curies stored in 149 single-shell tanks
and 28 double-shell tanks. Hanford's
tanks are cylindrical reinforced
concrete structures with inner carbon
steel liners. Single-shell tanks have a
single carbon steel liner, while double-
shell tanks have two steel liners
separated by a space called the
annulus. The annulus provides a
margin of safety in case of leaks
because the leak can be detected and
the waste removed before it might
enter the underlying soil. The tanks
have capacities ranging from 55,000
gallons to 1,160,000 gallons. Both
single- and double-shell tanks are
covered with about 10 feet of soil and
gravel. While these are the two basic
tank designs, a number of aspects of
the design changed over the years.
Compared to the other Tanks Focus
Area sites, the amount of in-tank
hardware is relatively low. The Hanford
Site tanks, unlike a number of tanks at
other sites, do not contain cooling coils.

hazardous
waste

nonradioactive waste such as metals
(lead, mercury) and other compounds
that pose a risk to the environment and
human health. (Gephart and Lundgren,
1997, pg. 64)

 high-level
waste (HLW)

waste from the reprocessing (chemical
separation) of uranium and plutonium
from other nondesired radioactive
elements. High-level waste contains
most of the radioactive elements
discharged as waste to the
underground tanks. (Gephart and
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Lundgren, 1996, pg 8)

hot cell an enclosed area and its associated
equipment that provides shielding,
containment, and remote handling
capabilities for work involving
radioactive materials, such as tank
waste samples. (DOE 1996, Oak
Ridge, pg 52)
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incidental
waste

a concept originated by the Atomic
Energy Commission, and subsequently
used by the Nuclear Regulatory
Commission and the Department of
Energy, to separate high-level waste
from the low-activity fraction generated
during further treatment of high-level
waste. Incidental waste is defined by
both origin and characteristics; if the
low-activity fraction of high-level waste
has the characteristics of low-level
waste (see definition of low-level
waste), the low-activity fraction may be
classified as incidental waste.
(#SAND98-2104, 1998)

 Idaho National
Engineering
and
Environmental
Laboratory

an approximately 890-square-mile
Federal government-owned reservation
located in the eastern Idaho desert.
The laboratory is the site of 52
reactors. Some of these reactors were
prototypes for special-purpose
reactors, some were materials-test
reactors, and some were designed to
test safety concepts and accident
conditions (INEEL history, pg 7).
Today, only the Advanced Test
Reactor is currently operating. (TFA
1996, MYPP, pg A.11)

At this site, the Tanks Focus Area is
focused on the 11 high-level waste
tanks and the 7 calcine storage bins.
These 11 stainless steel tanks were
built in three designs: 5 pillar and panel
vault tanks, 4 square vault tanks, and 2
octagon vault tanks. The tanks are
under 12 feet of soil to protect workers
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and the public from radiation exposure.
The sides of the tanks are ~21 feet tall.
The tanks have cooling coils on the
floor and walls of the tanks. There is an
8-inch gap between the cooling coils
and the floor of the tank. To date, none
of these tanks have leaked.

isotopes different forms of the same chemical
element distinguished by different
numbers of neutrons in the nucleus. A
single element may have many
isotopes; for example, there are 14
isotopes of americium. Some isotopes
may be radioactive; others may not be
radioactive. (Gephart and Lundgren,
1996, pg 64)
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leverage to formally link budget and scope in
technical task packages or activity data
sheets across performing organizations
to get the greatest benefit. The TFA
works to leverage DOE investments in
tank-related science and technology
activities.

 low-level
waste

a catch-all category for any radioactive
waste that is not spent fuel, high-level,
or containing large amounts of
transuranic (e.g., plutonium) waste. It
can include liquid waste or
contaminated clothing, tools, and
equipment. (Gephart and Lundgren,
1996, pg 8) [See also, Class A Low-
Level Waste]

M  Return to top

 Manhattan
Project

the U.S. Government project that
produced the first nuclear weapons
during World War II. The Hanford Site,
the Oak Ridge Reservation, and the
Los Alamos National Laboratory were
created for this effort. (DOE, 1995,
Closing the Circle, pg 96)

Melton Valley These six new stainless steel tanks
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Capacity
Increase Tanks

were built in the Melton Valley area at
Oak Ridge Reservation and went on
line in December 1998. While similar in
design to the original Melton Valley
Storage Tanks , these tanks have
larger, 100,000-gallon capacities.

Melton Valley
Storage Tanks

These eight tanks at the Oak Ridge
Reservation are 50,000-gallon
horizontal stainless steel "cigar" tanks.
The Melton Valley Tanks have a
primary shell that holds the waste and a
secondary shell that stops leaked
waste before it can reach the
environment. The tanks contain
200,000 gallons of supernate with
20,000 curies and 100,000 gallons of
sludge with 100,000 curies. The source
for this waste is residuals from gunite
tanks and newly generated waste from
reactors and decontamination and
decommissioning operations. The
supernates are classified as mixed low-
level waste. The sludges are mixed
transuranic waste.

mixed waste waste that contains both radioactive
and hazardous waste components.
(Gephart and Lundgren, 1997, pg. 65)

multiyear
program plan
(MYPP)

a document that includes high-level
descriptions of planned scope,
schedule, and budget for several years.
The MYPP defines the TFA technical
program and provides the basis for
requests for proposals. The MYPP is
reviewed at least annually to determine
if changes are necessary.
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National
Environmental
Policy Act
(NEPA)

a federal law, enacted in 1970, that
requires the federal government to
evaluate the environmental impacts of,
and alternatives to, major proposed
actions in its decision making
processes. (Linking Legacies, pg. 225)

O  Return to top
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Oak Ridge
Reservation

This 58-square-mile Federal
government-owned reservation is
located near Knoxville, Tennessee. The
site was established in 1943 to produce
enriched uranium.

The Tanks Focus Area is focused on
four sets of tanks: inactive Gunite and
Associated Tanks, inactive Old
Hydrofracture Facility Tanks, active
Bethel Valley Evaporator Service
Tanks, and active Melton Valley
Storage Tanks. Combined, the tanks
contain 648,000 gallons of supernate
with 31,300 curies, and 177,000 gallons
of sludge with 154,500 curies.

Old
Hydrofracture
Tanks

These five horizontal carbon steel tanks
at Oak Ridge Reservation have
capacities ranging from 13,000 to
25,000 gallons. The tanks contain
37,000 gallons of supernate and 6,100
gallons of sludge.
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plutonium a manmade element capable of being
split by a low-energy neutron.
Plutonium-239, which is used to make
nuclear weapons, has a half-life of
24,000 years. (DOE, 1995, Closing the
Circle, pg 97)

R  Return to top

rad acronym for radiation absorbed dose; a
unit that measures the amount, or
dose, or radiation absorbed by any
material, such as human tissue. Rad is
the amount of radiation absorbed, rem
is the potential damage done to a
human from that absorption. (Gephart
and Lundgren, 1996, pg 65)

radiation particles or energy waves emitted from
an unstable element or nuclear
reaction. (Gephart and Lundgren,
1996, pg 65)
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radioactivity the property possessed by some
isotopes of elements of emitting
radiation (alpha, beta, or gamma rays)
spontaneously in their decay process.
(Gephart and Lundgren, 1996, pg 65)

radionuclide a radioactive atomic species or
isotopes of an element. (Gephart and
Lundgren, 1996, pg 65)

 rem an acronym for roentgen equivalent
man; a unit of radiation dose that
indicates the potential for impact on
human cells. "Quality factors" (such as
10 for beta particles and 20 for alpha
particles) are given to the different
kinds of radiation to convert rad to rem.
(Gephart and Lundgren, 1996, pg 65)

repository a location for waste to be disposed of.
(R.L. Murray, 1989. Understanding
Radioactive Waste, p. 149)

reprocessing the process by which fuel that has been
used in a reactor (spent fuel) is
separated into useful materials such as
uranium and plutonium and waste
products. (League of Women Voters,
1993, pg 160)

Resource
Conservation
and Recovery
Act of 1976
(RCRA)

the federal law that regulates the
management of hazardous waste,
including the hazardous component of
radioactive mixed waste, at operating
facilities. With respect to the U.S.
Department of Energy site cleanup,
RCRA is concerned with the
assessment and cleanup of waste sites
and sites associated with operating
facilities. (Gephart and Lundgren,
1996, pg 65)

riser a pipe, varying in diameter, that
connects the tank to the surface. The
number of risers, their availability
(some are used for equipment such as
thermocouple trees), and location are
key issues in sampling and retrieving
waste.
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saltcake the crystalline water-soluble solids in
waste tanks.

Savannah
River Site

the approximately 300-square-mile
Federal government-owned reservation
located near Aiken, South Carolina.
(DOE, 1995, Closing the Circle, pg 98)
The Site's primary missions were to
produce tritium and plutonium-239 for
atomic weapons, plutonium-238 to
support the space program, and special
nuclear materials to support medical
programs. In 1991,production of
nuclear materials for weapons use
stopped at the site. However, spent
nuclear fuel reprocessing facilities are
still operated to supply uranium to the
National Aeronautics and Space
Administration. (TFA, 1996, MYPP, pg
A.22) The site contains five heavy-
water-moderated reactors, a heavy-
water production plant, facilities for
making fuels and targets, a research
laboratory, and two chemical extraction
areas. (International Physicians, 1995,
pg 248)

The Tanks Focus Area is working on
the waste stored in 51 carbon steel
tanks (two tanks have been closed).
The tanks contain 34 million gallons of
caustic reprocessing waste consists of
sludge, saltcake, and salt solution. This
waste is highly radioactive, containing
~470 million curies.

single-shell
tank

an older type of underground vessel
used at the Hanford Site that has a
single carbon steel liner surrounded by
reinforced concrete. The domes of
these tanks are made of concrete
without an inner covering of steel.
There are 149 single-shell tanks at the
Hanford Site in southeastern
Washington State. (Gephart and
Lundgren, 1996, pg 65)
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sludge a thick layer containing chemicals that
have precipitated or settled to the
bottom of a tank. Sludge can be difficult
to pump.

spent fuel fuel that has been "burned" (irradiated)
in a nuclear power plant's reactor to the
point where it no longer contributes
efficiently to the nuclear chain reaction.
Spent fuel is thermally hot and highly
radioactive. (League of Women Voters,
1993, pg 161)

stakeholders people and organizations involved in
making decisions about the
remediation of tank waste.
Stakeholders may include impacted
Native American tribes, U.S.
Environmental Protection Agency, U.S.
Department of Energy, and many
others.

Superfund a nickname for the Comprehensive
Environmental Response,
Compensation, and Liability Act of
1980; the federal statute that provides
for the compensation, liability, cleanup,
and emergency response for
hazardous substances released into
the environment and for the cleanup of
inactive waste disposal sites. CERCLA
was amended in 1986 and applied to
waste sites owned by the federal
government. (Gephart and Lundgren,
1996, pg 64)

supernate the upper layer of salts in a waste tank
dissolved in water.

T  Return to top

tank underground vessel used to store
waste materials. Tanks in various
designs are used to store radioactive
waste at Hanford Site (Washington
State), Idaho National Engineering and
Environmental Laboratory (Idaho), Oak
Ridge Reservation (Tennessee), and
Savannah River Site (South Carolina).



Tanks Focus Area - Glossary

http://emslws03/tfa/glossary.htm[10/13/2009 10:43:09 AM]

(Gephart and Lundgren, 1996, pg 65)

TFA Technical
Team

a group consisting of the TFA
Technical Integration Coordinator, the
Technology Integration Managers, and
ad hoc technical experts.

transuranic
element

elements, such and plutonium and
neptunium, that have atomic numbers
(number of protons in the nucleus)
greater than 92. All are radioactive.
(Gephart and Lundgren, 1996, pg 65)

transuranic
waste

waste contaminated with alpha-
emitting elements that have atomic
numbers (number of protons in the
nucleus) greater than 92 with half-lives
greater than 20 years in concentrations
of more than 1 ten-millionth of a curie
per gram (0.03 ounce) of waste.
(Gephart and Lundgren, 1996, pg 65)
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 U.S. Nuclear
Regulatory
Commission

Established in 1974, this independent
federal agency develops and enforces
regulations regarding civilian nuclear
activities, such as power plants. The
NRC has developed regulations for
high-level and low-level waste disposal
and is responsible for licensing nuclear
waste facilities, including the high-level
waste repository. (League of Women
Voters, pg 30)

users staff and organizations located at the
five waste tank sites responsible for
managing the wastes.

uranium-235 the lighter of the two main isotopes of
uranium. Of the uranium that is mined
from the earth, 0.7 percent of it is
uranium-235. It has a half-life of 714
million years and is the only naturally
occurring element capable of being
split by a low-energy neutron. Uranium-
235 is used in the production of
plutonium-239. (Gephart and
Lundgren, 1996, pg A.1; DOE, 1995,
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Closing the Circle, pg 95, 99; Office of
Civilian Radioactive Waste
Management, 1991, DOE/RW-0361
SR, pg SR-15)
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vadose zone a geological zone that encompasses
the soil from the ground surface to, but
not including, the groundwater. Vadose
zone is often used in tank-related work
in regards to the soil around a tank or
tank farm.

vitrification a process that combines concentrated
radioactive waste (mostly cesium and
strontium) and glass-forming materials
into a melted glass mixture. The glass
is poured into metal canisters, where it
hardens into logs. Vitrification plants
have been built in the United Sates at
West Valley, New York, and the
Savannah River Site in South Carolina.
(DOE, 1995, Closing the Circle, pg 99)
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waste unwanted materials left over from the
production of nuclear materials. In the
world, waste has been disposed of in
numerous ways, such as dumping it to
the soil, into rivers, into aboveground or
belowground tanks, and/or burying it in
boxes or drums. (Gephart and
Lundgren, 1996, pg 65)

waste
management

the treating, storage, and disposal of
radioactive waste, hazardous waste,
mixed waste, and sanitary waste.
(DOE, 1994, DOE/EM-0152P, pg 3)

Watch List a list of tanks published in Public Law
101-510, Section 3137; also called the
Wyden Bill. The law requires DOE to
treat listed tanks in such a way as to
avoid any potential releases of
materials to the environment. (Gephart
and Lundgren, 1997, pg. 65)
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Water Mouse a modified commercial 10,000 psi water
jet pipeline cleaner adapted with weight
and control cables that allow it to be
flown around the perimeter of a
radioactive waste tank floor. It spreads
the residual waste (which has been
pushed against the tank wall by the
sluicer) evenly across the tank bottom.

water table the upper surface in an aquifer where
the pore spaces in the geologic
formation are filled with water that
moves down a hydraulic gradient.
(Gephart and Lundgren, 1997, pg. 65)

weapons-grade
uranium

uranium that contains over 90 percent
uranium-235. (DOE, 1995, Closing the
Circle, pg 99)

West Valley
Demonstration
Project

a 200-acre site located near West
Valley, New York. The WVDP began
operations in 1966 as a demonstration
facility for reprocessing commercial
spent fuel to recover uranium and
plutonium. From 1966 to 1972 the
facility produced 550,000 gallons of
highly radioactive waste before the site
operator, Nuclear Fuel Services, Inc.,
halted operations to evaluate the
facility's expansion potential. In 1980,
the WVDP Act was signed, directing
the US DOE to solidify and develop
suitable containers for the site's high-
level radioactive waste; transport the
solidified waste to a federal repository;
and dispose of the low-level radioactive
and transuranic wastes created during
project operations. West Valley Nuclear
Services Co., Inc., was awarded the
operations contract and has been the
primary contractor ever since.

The first canister of nonradioactive
glass was poured in 1984, and by June
1998, 210 glass-filled canisters were
produced. The second (and final)
phase of vitrification is expected to
produce another 60 to 65 canisters by
mid-2001. The canisters are currently
stored on site in an interim storage
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facility pending the opening of a
permanent geologic repository. Low-
level waste processing was completed
in 1995, resulting in a total of 19,877
drums of cement-based waste created
and stored on site. A NEPA Record of
Decision on the ultimate disposition of
the high-level waste tanks and
selection of a site closure alternative is
pending.
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Disclaimer

 

The Tanks Focus Area has a complex and difficult job. To ensure
the mission and supporting goals of the program are achieved, a
series of program development and planning documents are
written. Current documents are linked from this page.

TFA Midyear Review Report -

FY 2002
FY02-06 Multiyear Program
Plan
FY02 TFA Technical
Responses/Development
Plans
FY01 Technology Maturity
Checklists
TFA Management Plan
Site Descriptions
FY01 TFA Annual Report
(844KB PDF)

 

 

Pete Gibbons and Betty Carteret lead
discussions on retrieval tasks during
review of FY01 technical responses.

Updated: June 6, 2002
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Oak Ridge National Laboratory Tanks Program
(Jim Kopotic, DOE-OR and Dave Bolling, Bechtel Jacobs Co.
LLC., October 1999 DOE Waste Tank Closure Workshop)

Waste Retrieval Capabilities (PNNL-SA-30756) 
(Tom Brouns and Pete Gibbons, 1998 High Level Waste
Steering Committee Closure Workshop).

Tanks Focus Area: Helping Enable Tank Closure (PNNL-
SA-3066)
(Tom Brouns, 1998 High Level Waste Steering Committee
Closure Workshop).

Implementation of New Technologies for Tank Closure and
the Role of the Tanks Focus Area (PNNL-SA-29368) 
(Terri Stewart, October 1997, Tank Closure Workshop)

Technology Program to Meet DOE's Tank Waste Clean-Up
Needs (PNNL-SA-29200)
(Tom Brouns, 1997 American Chemical Society Meeting)

Overview of U.S. Radioactive Tank Problem (PNNL-SA-
29201)
(Terri Stewart, September 1997, American Chemical Society
Meeting)
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References and
Bibliography
The links below provide a selected bibliography of information,
including management reports, on the radioactive waste tank
problems at the five Tanks Focus Area sites, and the Tanks Focus
Area technologies being developed, produced, and deployed to
solve these problems.   For guidance on distributing TFA
documents, scroll down this page.

To locate a desired reference you may choose:

 References by subject area

 References by publication type

Note: As of June 2001, the TFA began placing all tanks technology-related
information in their online library, the Tanks Technology Guide (TTG) at
www.tanks.org. Therefore, we are no longer adding to the TFA References and
Bibliography list, instead populating the TTG with new records. This will
eliminate redundancy between the two sources of information. For documents
already contained in the TTG, the associated reference have been deleted from
this page.

The following links are provided to aid you in searching other
electronic libraries maintained by the five TFA-supported sites, as
well as general DOE online information repositories:

U.S. DOE Idaho Operations Office (Idaho National
Engineering and Environmental Laboratory) Administrative
Record and Information Repository
U.S. DOE Oak Ridge Operations Office (Oak Ridge
Reservation) Research Libraries
U.S. DOE Richland Operations Office (Hanford Site)
Reading Room
U.S. DOE Savannah River Operations Office (Savannah
River Site) Publications
U.S. DOE Ohio Field Office (West Valley Demonstration
Project) Reading Room 
U.S. DOE Information Bridge
PubScience

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
http://www.inel.gov/x-web/other/framed.shtml?http://ar.inel.gov
http://www.inel.gov/x-web/other/framed.shtml?http://ar.inel.gov
http://www.ornl.gov/library/
http://reading-room.pnl.gov/
http://www.srs.gov/general/pubs/pubs.htm
http://www.wvnsco.com/
http://www.osti.gov/bridge/
http://pubsci.osti.gov/
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Distribution for Technical Reports
To make sure that information developed for work funded by the
Tanks Focus Area (TFA) is available to users, the US Department
of Energy (DOE), technical review groups, auditors, private
industry, stakeholders, and the public, the Tanks Focus Area has
established document distribution requirements which are
reviewed and updated annually. This past year the TFA completed
a significant effort whereby documents can be both submitted and
accessed online through the Tanks Technology Guide
(TTG) at www.tanks.org. This site should significantly cut down
on the volume of paper copies distributed, as well as serve as the
single source for storing information related to DOE tank
remediation.

Which documents should be submitted? 
All technical reports (for example, major project deliverables or
milestone reports and final performance reports) available for
public release that were funded in whole or in part by the TFA that
provide data, assessments, plans, and/or results to the users.

What are the document submittal requirements? 
Both an electronic file and hardcopy of the document should be
sent to TFA per the guidance below:

Electronic Files - The electronic file should be submitted
through the TTG using the online submittal form and
document upload feature at
http://www.tanks.org/DocumentSubmittalForm.htm.

Hardcopies* - ONE hardcopy should be sent to each of
the following people:

Tanks Focus Area Technical Team, c/o BJ Williams, Pacific
Northwest National Laboratory, PO Box 999, MSIN K9-69,
Richland, WA 99352

Tanks Focus Area Program Lead, c/o T Pietrok, US
Department of Energy, Richland Operations Office, PO Box
550, MS: K8-50, Richland, WA 99352

Tanks Focus Area Headquarters Program Lead, c/o Kurt
Gerdes, DOE Office of Science and Technology, 19901
Germantown Rd. 1154 Cloverleaf Bldg., Germantown, MD

*Note: The Office of Scientific and Technical Information (OSTI) no longer
accepts hardcopies. Contact your organization's Information Release or
Communications Department to ensure the appropriate distribution to OSTI.

What about other important communication
products?

http://www.tanks.org/
http://www.tanks.org/DocumentSubmittalForm.htm
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Other significant communication products (for example, cost
benefit data, test plans, journal articles, and fact sheets) that do
not meet the criteria stated previously can also be submitted to the
TTG. It is up to the individual's discretion to provide hardcopies to
specific individuals.

What about everyone who used to receive
hardcopies? How will they know that a document has
been issued? 
The TFA will distribute regular notifications to its program partners
and end users regarding documents recently received in the TTG
or the TFA Technical Team Office. These notifications will be
combined with existing program information to lessen the mail
burden to our audience.

Acknowledgements
As appropriate, credit should be given to the Tanks Focus Area,
Office of Science and Technology, Office of Project Completion,
Office of Site Closure, and other DOE offices and site
organizations.

For more information on the TTG submittal process,
please contact: Lynne Roeder-Smith, TFA
Communications, Pacific Northwest National Laboratory,
P.O. Box 999, MSIN K9-69, Richland, WA 99352 phone:
509-372-4331 or e-mail: lynne.roeder-smith@pnl.gov

Revised: August 9, 2001
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| Focus Areas and Crosscutting Programs | General Information | 
| Professional Organization | Site Technology Coordination Group |

|Tank Sites Within the TFA Tank-Related Organizations 
| U.S. Department of Energy |

Focus Areas and Crosscutting Programs

Characterization, Monitoring, and Sensor Technology
Crosscutting Program
Deactivation and Decommissioning Focus Area
Efficient Separations and Processing Crosscutting Program
Nuclear Materials Focus Area
Robotics Crosscutting Program
Subsurface Contaminants Focus Area
TRU and Mixed Waste Focus Area 

General Information

Code of Federal Regulations
General Accounting Office
Initiatives Online (Newsletter)
The Nuclear Age Timeline
Tanks Technology Guide (formerly Retrieval Technology
Guide)
Tank Waste Information Network System (TWINS)
Technology Management System
U.S. Environmental Protection Agency 
WasteLink
Waste Isolation Pilot Plant

Professional Organizations

American Chemical Society
American Nuclear Society
American Society of Mechanical Engineers
National Academy of Sciences

Site Technology Coordination Group

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

http://www.cmst.org/
http://www.cmst.org/
http://www.fetc.doe.gov/dd/
http://www.ornl.gov/divisions/ctd/ESP/index.htm
http://emi-web.inel.gov/NMFA
http://www.robotics.ost.doe.gov/
http://www.envnet.org/scfa/
http://tmfa.inel.gov/newpages/mwfanew.asp
http://www.access.gpo.gov/nara/cfr/cfr-table-search.stml
http://www.gao.gov/
http://www.wpi.org/initiatives/
http://www.em.doe.gov/timeline/
http://www.tanks.org/
http://twins.pnl.gov:8001/
http://ost.em.doe.gov/tms/Home/Entry.asp
http://www.epa.gov/
http://www.radwaste.org/
http://www.wipp.carlsbad.nm.us/wipp.htm
http://www.acs.org/
http://www.ans.org/
http://www.asme.org/
http://www.nas.edu/
http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Hanford Site Technology Coordination Group 
Idaho National Engineering and Environmental Laboratory
Site Technology Coordination Group
Oak Ridge Reservation Site Technology Coordination Group
Savannah River Site Technology Coordination Group

Tank Sites Within the TFA

Hanford Site
Idaho National Engineering and Environmental Laboratory
Oak Ridge Reservation
Savannah River Site
West Valley Demonstration Project (sorry, link unavailable)

Tank-Related Organizations

Acquire Commercial Technology for Retrieval
AEA Technology
Argonne National Laboratory
Center for Nondestructive Evaluation at Iowa State
University
Clemson Environmental Technologies Laboratory
Defense Nuclear Facilities Safety Board
Fernald Environmental Management Project
Florida International University Hemispheric Center for
Environmental Technology
Fluor Fernald
International Atomic Energy Agency
International Union of Operating Engineers (IUOE)

Joint Coordinating Committee for Environmental Restoration
and Waste Management (JCCEM) 

Los Alamos National Laboratory
Mississippi State University, Diagnostic Instrumentation and
Analysis Laboratory
National Energy Technology Laboratory 
Office of River Protection
Pacific Northwest National Laboratory
Retrieval Process Developments and Enhancements
Sandia National Laboratories
The High Pressure Waterjet Laboratory
U.S. Nuclear Regulatory Commission
WPI

U.S. Department of Energy

U.S. Department of Energy
U.S. Department of Energy, Office of Environmental
Management 

http://www.hanford.gov/boards/stcg/
http://www.inel.gov/st-needs/
http://www.inel.gov/st-needs/
http://www.oakridge.doe.gov/em/td/default.htm
http://www.srs.gov/general/srtech/stcg/needstmt.htm
http://www.hanford.gov/
http://www.inel.gov/
http://www.oakridge.doe.gov/
http://www.srs.gov/
http://www.hanford.gov/tanks/hti/info/actr/actr.htm
http://www.aeat.com/
http://www.anl.gov/
http://www.cnde.iastate.edu/
http://www.cnde.iastate.edu/
http://www.cetl.org/home.htm
http://www.dnfsb.gov/
http://www.fernald.gov/
http://www.hcet.fiu.edu/
http://www.hcet.fiu.edu/
http://www.fluor.com/projects/fed_fernald.asp
http://www.iaea.org/
http://www.iuoeiettc.org/
http://www.jccem.fsu.edu/
http://www.jccem.fsu.edu/
http://www.lanl.gov/worldview/
http://www.msstate.edu/Dept/DIAL/
http://www.msstate.edu/Dept/DIAL/
http://www.fetc.doe.gov/
http://www.hanford.gov/orp
http://www.pnl.gov/
http://www.pnl.gov/rpde/tfa.html#top
http://www.sandia.gov/
http://www.umr.edu/~waterjet/
http://www.nrc.gov/
http://www.wpi.org/
http://www.energy.gov/
http://www.em.doe.gov/
http://www.em.doe.gov/
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Environmental Management Science Program (Office
of Basic and Applied Research)
Office of Environmental Restoration
Office of Science and Technology

Technical Peer Reviews
Office of Site Closure
Office of Project Completion

Remedial Action Program Information Center - Waste
Management Newsletter

U.S. Department of Energy, Office of Science
U.S. Department of Energy, Office of Scientific and
Technical Information (OSTI)
U.S. Department of Energy, Telephone Directory

Updated: July 10, 2002
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http://www.science.doe.gov/
http://www.osti.gov/
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This site provides supporting information and links to recent DOE
solicitations related to science and technology for high-level waste
tank remediation. The information contained on these pages
provides significant technical detail, but is not intended to be all-
inclusive. Note that not all solicitations are open to all
organizations; it is incumbent upon any interested party to review
the specific solicitation and sponsoring organization's
requirements to determine whether or not they are eligible to
submit proposals.

 TFA FY 2002 Salt Processing Project Call for
Proposals (Response date is closed)

TFA FY 2002 Call for Proposals (Response date is
closed)

Environmental Management Science Program
(EMSP)

Basic Science Research Related to High-Level
Radioactive Waste (Response date is closed)

 National Energy Technology Laboratory

January 11, 2001 -- Request for Information - High-
Level Radioactive Waste Vitrification Technology
(Response date is closed)

February 20, 2001 -- Applied Research -- Program
Research and Development Announcement,
Environmental Management Applied Research and
Development (Response date is closed)

March 27, 2001 -- National Laboratory Call for
Proposals -- Environmental Management Applied
Research Call for Proposals to National Laboratories
(Response date is closed)

Other

June 28, 2002 - DOE Office of River
Protection/CH2MHill Hanford Group, Inc. Request for

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

 

 

http://www.netl.doe.gov/business/solicit/main.html#vitrifi
http://www.netl.doe.gov/business/solicit/main.html#vitrifi
http://www.netl.doe.gov/business/solicit/main.html#41013P
http://www.netl.doe.gov/business/solicit/main.html#41013P
http://www.netl.doe.gov/business/solicit/nlc/nlc.html
http://www.netl.doe.gov/business/solicit/nlc/nlc.html
http://www.eps.gov/spg/DOE/CHG/postdate_1.html
http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Call for Proposals

http://emslws03/tfa/solicit.htm[10/13/2009 10:43:21 AM]

Information: Mission Acceleration Initiative
Supplemental Technologies. Responses due July 23,
2002.

October 15, 2001 -- Small Business Innovative
Research Program FY 2002 Solicitations:
Environmental Management (Response date is
closed) *Note: this call applies to small business only; please
review the SBIR homepage for qualification requirements.

June 7, 2001 - Request for Information: Hanford
Underground Storage Tank Waste Retrieval - Industry
Survey for Mobile Retrieval Systems (Response date is
closed)

 

Updated: July 8, 2002
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Select a button to jump to the desired place in the site map.

 

 

 

 
 Solicitations

Salt Processing Project
What's New

 U.S. Department of Energy (DOE)

Site Closure (EM-30)
Project Completion (EM-40)
Science and Technology (EM-50)

 Hanford Site
Hanford Site Map
Hanford Single Shell Tanks
Hanford Double Shell Tanks
Hanford Tanks: 200 West Area
Hanford Tanks: 200 East Area
Hanford Double-Shell Tank Construction
Hanford Site Homepage

Idaho National Engineering and Environmental Laboratory
(INEEL)

INEEL Map

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

 

http://www.energy.gov/
http://www.em.doe.gov/ost/
http://www.hanford.gov/
http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Settlement Agreement
INEEL Homepage

Oak Ridge Reservation
Oak Ridge Reservation Map
Swords to Plowshares
Oak Ridge National Laboratory
Homepage

Savannah River Site (SRS)
Savannah River Site Map
Salt Processing Project
Savannah River Federal Facility
Agreement
SRS Homepage

West Valley Demonstration Project
West Valley Demonstration Project
Homepage

 Key Products to be Delivered in FY01
Key Products to be Delivered in FY00
Key Products to be Delivered in FY99
Key Products to be Delivered in FY98

 Savannah River Site SPP Homepage
Background
Charter
References
Organizations

Technology Development Organization
Chart

Regulations
Site Treatment Plan and Federal
Facilities Agreement

News & Info

 Upcoming Activities
Technical Team Contacts
How to Subscribe
Back Issues

http://www.inel.gov/x-web/other/framed.shtml?/publicdocuments/1995-settlement-agreement/
http://www.inel.gov/
http://www.ornl.gov/swords/swords.html
http://www.ornl.gov/
http://www.ornl.gov/
http://www.srs.gov/general/srenviro/erd/ffa/ffa.html
http://www.srs.gov/general/srenviro/erd/ffa/ffa.html
http://www.srs.gov/general/srinfo/srinfo.htm
http://www.wv.doe.gov/
http://www.wv.doe.gov/
http://www.srs.gov/general/srtech/spp/
http://www.srs.gov/general/srenviro/erd/ffa/ffa.html
http://www.srs.gov/general/srenviro/erd/ffa/ffa.html
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 People & Organizations
Environmental Management (EM)
Science Program
International Program

 International
Program Homepage

Office of Project Completion (EM-40)
 Office of Project

Completion
Homepage

Office of Science and Technology (EM-
50)
Office of Site Closure (EM-30)
TFA Management Team
TFA Program Office
Site Representatives
Site Technology Coordination Groups
(STCGs)

 FY00 Site Needs
Assessment

 Hanford Site
Technology
Coordination Group

 Idaho National
Engineering and
Environmental
Laboratory Site
Technology
Coordination Group

 Oak Ridge
Reservation Site
Technology
Coordination Group

 Office of Science
and Techology

 Savannah River
Site Technology

http://www.tanks.org/
http://www.eminternational.fsu.edu/
http://www.eminternational.fsu.edu/
http://www.em.doe.gov/project/
http://www.em.doe.gov/project/
http://www.em.doe.gov/project/
http://www.pnl.gov/stcg/
http://www.pnl.gov/stcg/
http://www.pnl.gov/stcg/
http://www.inel.gov/environment/stcg/
http://www.inel.gov/environment/stcg/
http://www.inel.gov/environment/stcg/
http://www.inel.gov/environment/stcg/
http://www.inel.gov/environment/stcg/
http://www.inel.gov/environment/stcg/
http://apps.em.doe.gov/ost/progstcg.html
http://apps.em.doe.gov/ost/progstcg.html
http://apps.em.doe.gov/ost/progstcg.html
http://apps.em.doe.gov/ost/progstcg.html
http://apps.em.doe.gov/ost/
http://apps.em.doe.gov/ost/
http://www.srs.gov/general/srtech/stcg/needstmt.htm
http://www.srs.gov/general/srtech/stcg/needstmt.htm
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Coordination Group
 West Valley

Demonstration
Project Site
Technology
Coordination Group
Web Site

Technical Advisory Group
Technical Team

 Technology
Integration
Managers

 TFA Technical
Team

User Steering Group
TFA Organization Chart

Contacts

 Acronyms
Hanford Acronym List
DOE Office of Environmental
Management Acronyms

Glossary
Presentations

Oak Ridge National Laboratory Tanks
Program
Waste Retrieval Capabilities (PNNL-SA-
30756)
Tanks Focus Area: Helping Enable Tank
Closure (PNNL-SA-3066)
Implementation of New Technologies for
Tank Closure and the Role of the Tanks
Focus Area (PNNL-SA-29368)
Technology Program to Meet DOE's
Tank Waste Clean-Up Needs (PNNL-
SA-29200)
Overview of U.S. Radioactive Tank
Problem (PNNL-SA-29201)

Program Documents
TFA Management Plan
FY01 - FY05 Multiyear Program Plan
FY 2001 - FY 2003 Multiyear
Technical Responses
Midyear Review Report FY00

http://www.srs.gov/general/srtech/stcg/needstmt.htm
http://www.ohio.doe.gov/
http://www.ohio.doe.gov/
http://www.ohio.doe.gov/
http://www.ohio.doe.gov/
http://www.ohio.doe.gov/
http://www.ohio.doe.gov/
http://www.hanford.gov/acronym/index.asp
http://www.em.doe.gov/acronyms_frame.html
http://www.em.doe.gov/acronyms_frame.html
http://emslws03/mgtplan/index.htm
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Science Needs - Potential FY01
Tanks-Related Science Topics
FY 2000 Site Needs Assessment
TFA - FY00 Annual Report (PDF, 513
Kb)

Related Links
Focus Areas and Crosscutting Programs
General Information
Professional Organizations
Site Technology Coordination Group
Tank Sites Within the TFA
Tank-Related Organizations
U.S. Department of Energy

 National Energy Technology Laboratory
Request for Information - High-Level
Radioactive Waste Vitrification
Technology
Environmental Management Applied
Research and Development
Environmental Management Applied
Research Call for Proposals to National
Laboratories

Other
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Search
This search function will not work properly unless this entire site is copied
onto a webserver.

Search:   Areas:

  All of pnl.gov
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Security Notice
This web site is part of a Federal computer system used to
accomplish Federal functions. The Department of Energy monitors
this web site for security purposes to ensure it remains available to
all users and to protect information in the system. By accessing
this web site, you are expressly consenting to these monitoring
activities.

Unauthorized attempts to defeat or circumvent security features,
to use the system for other than intended purposes, to deny
service to authorized users, to access, obtain, alter, damage, or
destroy information, or otherwise to interfere with the system or its
operation are prohibited. Evidence of such acts may be disclosed
to law enforcement authorities and result in criminal prosecution
under the Computer Fraud and Abuse Act of 1986 (Pub. L. 99-
474) and the National Information Infrastructure Protection Act of
1996 (Pub. L. 104-294), (18 U.S.C. 1030), or other applicable
criminal laws.

Privacy Notice

We collect no personal information about you without your
knowledge when you visit this site, although you may choose to
provide this information to us in specific instances. However, we
do collect and store certain information automatically:

the Internet Protocol (IP) address of the domain from which
you access the Internet (e.g., 123.456.789.012), whether
yours individually or provided as a proxy by your Internet
Service Provider (ISP)
the date and time you access our site
the pages you visit (recorded by the text and graphics files
that compose that page)
the Internet address of the web site from which you linked
directly to our site.

We use the summary statistics to help us make our site more
useful to visitors, such as assessing what information is of most
and least interest to visitors, and for other purposes such as

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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determining the site's technical design specifications and
identifying system performance or problem areas.

This information is NOT shared with anyone beyond the support
staff for this web site, except when required by law enforcement
investigation, and is used only as a source of anonymous
statistical information.

Comments Sent by E-Mail

You may choose to provide us with personal information, as in an
e-mail message containing your comments or questions. We use
this information to improve our service to you or to respond to your
request. There are times when your message is forwarded, as e-
mail, to other employees who may be better able to help you.
Except as required by authorized law enforcement investigations,
we do not share our e-mail with outside organizations.

General Disclaimer

This document was prepared as an account of work sponsored by
an agency of the United States Government. Neither the United
States Government nor any agency thereof, nor Battelle Memorial
Institute, nor any of their employees, makes any warranty,
express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would
not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring
by the United States Government or any agency thereof, or
Battelle Memorial Institute. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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Disclaimer

 

The Tanks Focus Area (TFA) provides science and technology solutions to safely and
efficiently remediate radioactive waste stored in underground tanks at five sites nationwide.
This work is done by leveraging resources and working with a broad team of experts from
industry, national laboratories, government contractors, universities, stakeholders, and the
U.S. Department of Energy.

Check Out:

TFA Website Going Offline
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Tanks Focus Area Website Going
Offline
As part of the DOE Office of Science and Technology (OST)
restructuring process, the Tanks Focus Area (TFA) closeout
activities include collecting and archiving historical program
information. A key element of this information is the TFA Website,
which contains extensive and comprehensive information related
to science and technology development efforts in support of
remediating DOE’s radioactive tank waste sites. By the end of
September 2002, an archive of the TFA Website will be provided
to DOE Headquarters for use as backup material for staff in the
OST and the Office of Information Management. In light of this
information transfer, the TFA Website will be placed in “inactive”
status by mid-September; no additional updates will be made to
the site so that the archiving process can begin. The site will
go offline no later than September 30, 2002. After that
time, we encourage you to visit the OST website at
http://apps.em.doe.gov/ost/ for news and information related to
high-level waste science and technology development.

On behalf of the Tanks Focus Area, thank you for your
patronage of the TFA Website - it was a pleasure serving your
information needs!

September 18, 2002

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).
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Date Posted Link

September
18, 2002

Final TFA Technical
Highlights -
August/September
2002

http://www.pnl.gov/tfa/highlight.htm

September
11, 2002

SPP Technology
Development
Highlights

http://www.pnl.gov/tfa/saltrd/highlights.stm

September
4, 2002

Editor's Corner -
Updated Information http://www.pnl.gov/tfa/editor/editor.stm

August 28,
2002

SPP Technology
Development
Highlights

http://www.pnl.gov/tfa/saltrd/highlights.stm

August 12,
2002

July TFA Technical
Highlights http://www.pnl.gov/tfa/highlight.htm

August 8,
2002

New Photos for
Single-Shell Tank
Retrieval from
Leaking Tanks

http://www.pnl.gov/tfa/photos.asp?
TechnologyID=141&CategoryID=5

August 5,
2002

Updated Lead for
ESP Crosscutting
Program

http://www.pnl.gov/tfa/org/techteam.htm#xcut

July 29,
2002

New Photo for
Light-Duty Utility
Arm

http://www.pnl.gov/tfa/Photo.asp?PhotoID=558&CategoryID=5

July 25,
2002

SPP Technology
Development
Highlights

http://www.pnl.gov/tfa/saltrd/highlights.stm

July 24,
2002

New Photos for
Melt Rate
Improvements

http://www.pnl.gov/tfa/photos.asp?
TechnologyID=136&CategoryID=3

July 16,
2002

New Photo for
Melter Technology http://www.pnl.gov/tfa/Photo.asp?PhotoID=549&CategoryID=3

July 10,
2002

July TFA Technical
Highlights http://www.pnl.gov/tfa/highlight.htm

July 8,
2002

ORP Request for
Information http://www.pnl.gov/tfa/solicit.stm#other

July 8,
2002

New Photo for the
Savannah River http://www.pnl.gov/tfa/Photo.asp?PhotoID=540&CategoryID=8

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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Site

July 8,
2002

New Photos for the
Waste Transport
Chemistry and
Solids Formation

http://www.pnl.gov/tfa/Photo.asp?PhotoID=538&CategoryID=4
and http://www.pnl.gov/tfa/Photo.asp?
PhotoID=539&CategoryID=4

June 25,
2002

SPP Technology
Development
Highlights

http://www.pnl.gov/tfa/saltrd/highlights.stm

June 20,
2002

New Photos for the
Hanford Site

http://www.pnl.gov/tfa/Photo.asp?PhotoID=535&CategoryID=8
and http://www.pnl.gov/tfa/Photo.asp?
PhotoID=536&CategoryID=8

June 18,
2002

New Photos for the
Advanced Design
Mixer Pump

http://www.pnl.gov/tfa/Photo.asp?PhotoID=530&CategoryID=5

June 10,
2002

May TFA Technical
Highlights http://www.pnl.gov/tfa/highlight.htm

May 31,
2002

FY02 Midyear
Review Report http://www.pnl.gov/tfa/midyear.stm

May 30,
2002

Link for International
Atomic Energy
Agency

http://www.iaea.org

May 23,
2002

New Photos for
Melter Technologies

http://www.pnl.gov/tfa/photos.asp?
TechnologyID=134&CategoryID=3

May 22,
2002

New Photos for
Burnishing Sampler http://www.pnl.gov/tfa/Photo.asp?PhotoID=531&CategoryID=1

May 22,
2002

New Photos for
Gamma Camera

http://www.pnl.gov/tfa/Photo.asp?
PhotoID=532&CategoryID=1; and
http://www.pnl.gov/tfa/Photo.asp?PhotoID=533&CategoryID=1

May 22,
2002

New Photos for
Pipeline
Plugging/Unplugging

http://www.pnl.gov/tfa/photos.asp?
TechnologyID=95&CategoryID=5

May 17,
2002

April Salt
Processing Project
Highlights

http://www.pnl.gov/tfa/saltrd/highlights.stm

May 6,
2002

New Photos and
Abstract for the
Tank Remote
Repair System

http://www.pnl.gov/tfa/abstracts/trrs.stm and
http://www.pnl.gov/tfa/photos.asp?
TechnologyID=133&CategoryID=6

May 3,
2002

April TFA Technical
Highlights http://www.pnl.gov/tfa/highlight.htm

May 1,
2002

Abstract for Dual
Coriolis Monitoring
System

http://www.pnl.gov/tfa/abstracts/dcms.stm

May 2,
2002

New Photo for the
Regenerable In Situ
HEPA Filters

http://www.pnl.gov/tfa/Photo.asp?PhotoID=507&CategoryID=6

April 26,
2002

New Photos for the
Corrosion Probe for
Carbon-Steel Tanks

http://www.pnl.gov/tfa/photos.asp?
TechnologyID=108&CategoryID=6

April 26,
2002

New Photos for the
Dual Coriolis
Monitoring System

http://www.pnl.gov/tfa/photos.asp?
TechnologyID=9&CategoryID=1

April 18,
2002

March SPP
Technology
Development http://www.pnl.gov/tfa/saltrd/highlights.stm

http://www.iaea.org/
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Highlights

April 18,
2002

March TFA
Technical Highlights http://www.pnl.gov/tfa/highlight.htm

April 17,
2002 New Editor's Corner http://www.pnl.gov/tfa/editor/editor4.stm

April 16,
2002

Dennis Berry to
User Steering
Group

http://www.pnl.gov/tfa/org/techteam.stm#usg

April 16,
2002

New Photos and
Abstract for the
Advanced Design
Mixer Pump

http://www.pnl.gov/tfa/photos.asp?
TechnologyID=131&CategoryID=5 and
http://www.pnl.gov/tfa/abstracts/admp.stm

April 16,
2002

New Photos and
Abstract for the
Heavy Waste
Retrieval System

http://www.pnl.gov/tfa/photos.asp?
TechnologyID=119&CategoryID=5 and
http://www.pnl.gov/tfa/abstracts/hwrs.stm

April 2,
2002

TFA FY01 Annual
Report http://www.pnl.gov/tfa/documents/FY01AnnRpt.pdf

March 15,
2002

February SPP
Technology
Development
Highlights

http://www.pnl.gov/tfa/saltrd/highlights.stm

March 6,
2002

February TFA
Technical Highlights http://www.pnl.gov/tfa/highlight.htm

February
22, 2002

Salt Processing
Project Presentation
for Waste
Management 2002

http://www.pnl.gov/tfa/saltrd/general.stm

February
21, 2002

January SPP
Technology
Development
Highlights

http://www.pnl.gov/tfa/saltrd/highlights.stm

February
19, 2002

Related Links
Updated to Include
DOE Remedial
Action Program
Information Center -
January 2002 Issue
of Waste
Management

http://www.pnl.gov/tfa/links.stm#doe

February
12, 2002

Hanford STCG links
updated

http://www.pnl.gov/tfa/links.stm and
http://www.pnl.gov/tfa/org/users.stm

February
6, 2002

January TFA
Technical Highlights http://www.pnl.gov/tfa/highlight.htm

February
5, 2002

Key
Accomplishments
Updated

http://www.pnl.gov/tfa/accomp.stm



Tanks Focus Area - What's New

http://emslws03/tfa/new.htm[10/13/2009 10:43:37 AM]

Updated: July 10, 2002
 

 

 

 

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Tanks Focus Area- Office of Site Closure

http://emslws03/tfa/back/em-30.htm[10/13/2009 10:43:40 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Office of Site Closure
The Tanks Focus Area is effective because it works with a number of DOE
offices, stakeholders, other regulators, industries, and universities to
develop technical solutions that are responsive to user needs. Within the
DOE system, the Tanks Focus Area works closely with the Office of Site
Closure (called EM-30 for their place on the government's organization
chart).

The Office of Site Closure is a primary user of the technologies developed
and produced by the Tanks Focus Area. This involvement is a direct result
of the office's mission, to provide a single focus for sites like the Oak Ridge
Reservation that are closing by 2006, and for sites that will complete their
cleanup mission post-2006. For more information about the Office of Site
Closure, click here to visit their website.

References and Bibliography

U.S. Department of Energy (DOE). 1996. Radioactive Tank Waste
Remediation Focus Area: Technology Summary. DOE/EM-0295, U.S.
Department of Energy, Washington, D.C.

U.S. Department of Energy (DOE), 2000. "Reorganization to Provide
Stability, Improve Management." EM Progress, Winter/Spring 2000, May 30,
2000. (June 12, 2000).

Revised: November 22, 1999
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People and Organizations
Office of Project Completion
The Tanks Focus Area is effective (that is, it develops and provides
solutions to users) because it works with a number of DOE offices,
stakeholders, other regulators, industries, and universities. Within the DOE
system, the Tanks Focus Area works with the Office of Project Completion
(called EM-40 for their place on the government's organization chart).

The Office of Project Completion is one of the users for the technologies
and solutions developed by the Tanks Focus Area. The office uses these
technologies, along with those from other focus areas and crosscutting
programs, to protect human health and the environment from the risks
posed by inactive and surplus DOE facilities. This office oversees activities
at the Idaho and Savannah River sites and at the Office of River Protection
at the Hanford Site. For more information about the Office of Project
Completion, click here to visit their web site.

References and Bibliography

U.S. Department of Energy (DOE), 2000. "Reorganization to Provide
Stability, Improve Management." EM Progress, Winter/Spring 2000, May 30,
2000. (June 12, 2000).

Revised: July 20, 2000
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People and Organizations
Technology Integration Managers
The Technology Integration Managers (TIMs) play a critical
role in the success of the TFA. They ensure that 1) a sound
technical approach is used to solve the users' problems, 2) integrated
technical solutions are available to meet the users' schedules, 3) technical
solutions are useful to more than one site or more than one application
wherever possible, and 4) users are integrally involved throughout the
development of a technical solution.

 
From left to right: Phil McGinnis, Pete Gibbons, Larry Bustard, 

Tom Thomas, Mike Terry, Bill Holtzscheiter. (October 1999)

The TIMs for the Tanks Focus Area are

Mike Terry for Safety
Tom Thomas for Characterization

Pete Gibbons for Retrieval
Phil McGinnis for Pretreatment

Bill Holtzscheiter for Immobilization.
Larry Bustard for Closure

 

http://www.tanks.org/
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From left to right: Jack Watson; The Invisible Man; Glenn Bastiaans. (Barry Burks had to
leave to catch a plane before the photographer could get organized). (October 1999)

Crosscutting Programs
The Tanks Focus Area's "Focus Area-centered" approach requires
routine interaction and an increased level of cooperation with the Office of
Science and Technology's Crosscutting Programs. To facilitate this
cooperation, technical experts in each Crosscutting Program interface
with the cognizant TFA Technology Integration Manager.

The Crosscutting Program Technical Leads are

Characterization, Monitoring and Sensor Technology - Glenn
Bastiaans
Efficient Separations and Processing - Jack Watson
Robotics - Barry Burks

Revised: February 16, 2001
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Acronyms and Abbreviations 
 
 
ADMP Advanced Design Mixer Pump 
AEAT AEA Technology 
Al aluminum 
ALARA as low as reasonably achievable 
AM Assistant Manager 
ANL Argonne National Laboratory 
APZ apatite reactive zone 
AR Applied Research 
ASTD Accelerated Site Technology Deployment 
BDAT Best Demonstrated Available Technology 
BDGRE buoyant displacement gas release 
BBWI Bechtel BWXT Idaho, LLC 
C Carbon 
Ca Calcium 
CEA French Commissariat a L’Energie Atomique 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CHG CH2M Hill Hanford Group 
Ci curies 
CMST Characterization, Monitoring, and Sensor Technology Crosscutting Program 
CNDE Center for Non-Destructive Evaluation 
CNEA Argentine Nuclear Energy Commission 
CPES Chemical Process Evaluation System 
Cr Chromium 
CRB Corporate Review Budget 
Cs Cesium 
CSSF Calcined Solids Storage Facilities 
CST crystalline silicotitanate 
CSTDF concentration, storage, and transfer decontamination facility 
CTS Concentration, Transfer, and Storage 
DCMS Dual Coriolis Monitoring System 
D&D decontamination and decommissioning 
DDFA Deactivation and Decommissioning Focus Area 
DIAL Diagnostic Instrumentation & Analysis Laboratory 
DOE U.S. Department of Energy 
DOE-HQ U.S. Department of Energy – Headquarters 
DOE-ID U.S. Department of Energy – Idaho Operations Office 
DOE-OH U.S. Department of Energy – Ohio Field Office 
DOE-OR U.S. Department of Energy – Oak Ridge Operations 
DOE-ORP U.S. Department of Energy – Office of River Protection 
DOE-RL U.S. Department of Energy – Richland Operations Office 
DOE-SR U.S. Department of Energy – Savannah River Operations Office 
DOE-WVDP U.S. Department of Energy – West Valley Demonstration Project 
DST double-shell tank 
DWPF Defense Waste Processing Facility 

iii 



ECR effective cleaning radius 
EIS Environmental Impact Statement 
EM Office of Environmental Management (DOE) 
EM-20 Office of Integration and Disposition (DOE) 
EM-30 Office of Site Closure (DOE) 
EM-40 Office of Project Completion (DOE) 
EM-50 Office of Science and Technology (DOE) 
EM-54 Office of Technology Applications (DOE) 
EMSP Environmental Management Science Program 
EN electrochemical noise 
EPA Environmental Protection Agency 
ESP 1) Efficient Separations and Processing Crosscutting Program, 
 2) Environmental Simulation Program 
ESW enhanced sludge washing 
FFA Federal Facilities Agreement 
FIU Florida International University 
FRAT Facility Review and Acceptance Team 
FY fiscal year 
GAAT Gunite and Associated Tanks 
HAW high-activity waste 
HCET Hemispheric Center for Environmental Technology 
HEPA high-efficiency particulate air (filter) 
HFIR High Flux Isotope Reactor 
Hg Mercury 
HLW high-level waste 
HP/CORD high performance – chemical oxidation reduction decontamination 
I Iodine 
ICCM induction-heated, cold crucible melter 
ICP Inductively Coupled Plasma 
ILAW immobilized low-activity waste 
INEEL Idaho National Engineering and Environmental Laboratory 
INTEC Idaho Nuclear Technology and Engineering Center 
IPABS Integrated Planning and Budgeting System 
IPL Integrated Priority Listing 
JCCRM Joint Coordinating Committee for Radioactive and Mixed Waste Management 
LA/MS laser ablation/mass spectrometry 
LANL Los Alamos National Laboratory 
LAW low-activity waste 
LDMM Leak Detection, Monitoring, and Mitigation 
LDUA Light-Duty Utility Arm 
LIBS Laser Induced Breakdown Spectroscopy 
LLW low-level waste 
LVDG low-volume density gradient 
LWTS low-level waste treatment system 
MACT Maximum Achievable Control Technology 
MCi million curies 
MEMS micro-electro mechanical systems 

iv 



M&I management & integration 
MLDUA Modified Light-Duty Utility Arm 
MLLW mixed low-level waste 
MO-99 molybdenum 
M&O management and operations 
MOU memorandum of understanding 
MST monosodium titanate 
MTDS mast-mounted tool deployment system 
MYTR multiyear technical response 
MYPP multiyear program plan 
Na Sodium 
NDE nondestructive examination 
NEPA National Environmental Policy Act 
NETL National Energy Technology Laboratory 
NHC Numatec Hanford Corporation 
NPH normal paraffin hydrocarbon 
NRC U.S. Nuclear Regulatory Commission 
ORNL Oak Ridge National Laboratory 
ORP Office of River Protection 
ORR Oak Ridge Reservation 
OST Office of Science and Technology 
PBI Performance Based Initiative 
PBS Project Baseline Summary 
PCCS Product Composition Control System 
PE# problem element # 
PEG Program Execution Guidance 
PI principal investigator 
PMP pulsating mixer pump 
PNNL Pacific Northwest National Laboratory 
PO4

-3 Phosphate 
Pu Plutonium 
RBX Robotics Crosscutting Program 
RCRA Resource Conservation and Recovery Act 
ROD Record of Decision 
RONDE Remotely Operated Non-Destruction Examination 
RPP River Protection Project 
Ru rutherium 
SAFT synthetic aperture focusing technique 
SBW sodium-bearing waste 
SCFA Subsurface Contaminants Focus Area 
SERS surface enhanced raman spectroscopy 
SIP structural integrity program 
SNL Sandia National Laboratories 
SO4 Sulphate 
SPP Salt Processing Project 
Sr Strontium 
SRS Savannah River Site 

v 



SRTC Savannah River Technology Center 
SST single-shell tank 
STCG Site Technology Coordination Group 
STTP Small Tank Tetraphenylborate Precipitation 
TAG Technical Advisory Group 
TBP Tributylphosphate 
Tc Technetium 
TFA Tanks Focus Area 
TIM Technology Integration Manager 
TMFA Transuranic and Mixed Waste Focus Area 
TMS 1) Technology Management System 
 2) topographical mapping system 
TPB tetraphenylborate 
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Executive Summary 
 
 
 The U.S. Department of Energy continues to face a major radioactive waste tank remediation problem 
with hundreds of waste tanks containing hundreds of thousands of cubic meters of high-level waste and 
transuranic waste across the Department of Energy complex.  Approximately 68 tanks are known or 
assumed to have leaked contamination to the soil.  Some of the tank contents have reacted to form 
flammable gases, introducing additional safety risks.  These tanks must be maintained in a safe condition 
and eventually remediated to minimize the risk of waste migration and/or exposure to workers, the public, 
and the environment.  However, programmatic drivers are more ambitious than what baseline 
technologies and budgets will support.  Science and technology development investments are required to 
reduce the technical and programmatic risks associated with the tank remediation baselines. 
 
 The Tanks Focus Area was initiated in 1994 to serve as the Department of Energy Office of 
Environmental Management’s national science and technology development program for radioactive 
waste tank remediation.  The national program was formed to increase integration and realize greater 
benefits from the Department of Energy’s science and technology development budget.  The Tanks Focus 
Area is responsible for managing, coordinating, and leveraging science and technology development 
activities across the Department of Energy complex to support the Department of Energy’s five major 
tank sites:  the Hanford Site in Washington, the Idaho National Engineering and Environmental 
Laboratory in Idaho, the Oak Ridge Reservation in Tennessee, the Savannah River Site in South Carolina, 
and the West Valley Demonstration Project in New York.  The Tanks Focus Area also provides technical 
assistance to other sites, as requested and approved by Department of Energy management.   
 
 The Tanks Focus Area’s technical scope covers the major functions that comprise a complete tank 
remediation system:  waste storage, waste retrieval, waste pretreatment, waste immobilization, tank 
closure/waste disposal, with safety, characterization and monitoring (of both the waste and tank) 
integrated into all the functions.  The Tanks Focus Area helps integrate program activities across a 
number of organizations that fund or guide tank science and technology development, including the 
Department of Energy Offices of Integration and Disposition, Site Closure, Project Completion, and 
Science and Technology. 
 
 To manage this complex program, the Tanks Focus Area depends heavily upon site users to 
participate in the Tanks Focus Area’s multiyear planning process and program execution.  One of the key 
Tanks Focus Area organizational elements is the Management Team, led by Department of Energy’s 
Richland Operations Office and composed of federal user representatives from each of the five sites, plus 
Department of Energy-Headquarters.  The Management Team conducts weekly program updates, 
determines program policy, and performs program prioritization and oversight.  For technical issues, the 
Pacific Northwest National Laboratory leads the Tanks Focus Area Technical Team.  The Technical 
Team includes Pacific Northwest National Laboratory staff and eight contractor and national laboratory 
partners, a User Steering Group consisting of senior contractor user members and three non-user members 
representing Department of Energy laboratories, and a Technical Advisory Group for independent 
technical reviews. 
 
 Together, all the components of the Tanks Focus Area team execute a mission to deliver and work 
with users to implement technical solutions using an integrated approach to safely and efficiently 
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accomplish tank waste remediation across the Department of Energy complex.  To accomplish this 
mission, the Tanks Focus Area’s goals include working to increase the use of Office of Science and 
Technology funded results, reduce programmatic and technical risk, and direct a portion of the program to 
contingency or alternative technology approaches.  Several strategies are required to support the Tanks 
Focus Area’s mission and goals.  Providing technical assistance, technology evaluation and screening, 
delivering data and recommendations, deploying technologies, and communicating successes and lessons 
learned are among the key supporting strategies. 
 
 This multiyear program plan reflects the Tanks Focus Area’s plan for the next five fiscal years 
(FY02-FY06).  Most of the planning emphasis is on FY02 and FY03.  During this period, the Tanks 
Focus Area plans major work in seven key areas:  
 
 1. Safe waste storage 
 2. Waste characterization and process monitoring 
 3. Waste retrieval 
 4. Remote system operations 
 5. Waste pretreatment 
 6. Waste immobilization 
 7. Tank closure and waste disposal. 
 
Safe Waste Storage 
 
 Investments in safe waste storage are needed to fill technical gaps, reduce costs, and avoid costly 
problems while ensuring protection of the public and environment.  Priority site needs are focused on 
science and technology to (1) maintain tanks to keep them functional for the times required to store 
wastes, retrieve wastes, and close the tanks, and (2) to resolve safety issues associated with waste storage.  
Specific technical needs and solutions are focused on (1) tank corrosion control and monitoring, (2) tank 
integrity inspection, (3) leak detection, and (4) leak mitigation.  
 
 The Tanks Focus Area is also making a strategic investment to identify and evaluate alternative 
stable, interim waste tank configurations for the time period after waste retrieval activities have been 
completed but before final tank closure. 
 
Waste Characterization and Process Monitoring 
 
 A precursor to tank waste remediation is to characterize the chemical and physical nature of the 
wastes to be treated.  The Tanks Focus Area is investing in systems to sample the waste, determine the 
quantity and chemical and physical characteristics, and to monitor and control processes implemented to 
treat the wastes.  For waste sampling needs, the Tanks Focus Area is supporting development of technical 
solutions for (1) tank waste sampling, (2) residual waste sampling, and (3) dry materials sampling.  For 
waste characterization needs, technical solutions include (1) in-situ waste characterization, (2) improved 
waste analytical methods, and (3) sludge mapping and volume estimates.  For process monitoring and 
control, technical solutions focus on off-gas monitoring, slurry transfer and mixing monitoring, and two-
phase liquid detection. 
 

Executive Summary xii TFA Multiyear Program Plan 



Waste Retrieval 
 
 Investments in waste mobilization and retrieval fill technical gaps and reduce costs while ensuring 
safe operations.  Priority site needs are focused on science and technology to (1) mobilize bulk and heel 
wastes, including sludges, saltcake, and calcine, for mixing and retrieval, (2) remove the wastes from the 
storage tanks, and (3) transfer retrieved wastes to other storage and processing facilities.  The Tanks 
Focus Area is also making strategic investments to improve waste mobilization processes by evaluating 
methods for retrieving wastes from potentially leaking tanks. 
 
Remote System Operations 
 
 To minimize costs and reduce personnel exposure, the Tanks Focus Area is supporting development 
of remote systems for transfer pit operations and maintenance, and for radioactive process cell operations 
and maintenance.  Investments are also supporting technical solutions to reduce and minimize waste 
volume from decontamination processes, prevent the spread of radioactive particulates beyond 
radiologically sensitive work sites, and enable remote disassembly of high-level waste melters and other 
processing equipment and tank decontamination and dismantling.   
 
Waste Pretreatment 
 
 Waste pretreatment encompasses many of the processes to prepare retrieved wastes for immobiliza-
tion.  Process steps may include dissolving wastes, separating solids, separation of specific chemicals and 
radionuclides, destruction and/or transformation of organics and other chemicals, evaporation of water 
and treatment of liquid effluents.  Tanks Focus Area investments include clarifying liquid streams through 
solid-liquid separations, supernate processing to remove radionuclides, and sludge processing to remove 
excess chemical species that either increase the volume of high-level waste or adversely impact the 
performance of the high-level waste form.   
 
 In addition, the Tanks Focus Area is making a strategic investment to evaluate methods for removing 
chemicals such as chromium, phosphate, sulfate, and mercury from the waste that can have negative 
impacts on downstream processing and vitrification.  The Tanks Focus Area anticipates funding applied 
research studies in the general area of waste chemistry. 
 
Waste Immobilization 
 
 Waste immobilization includes low-level waste immobilization, secondary waste treatment, and 
high-level waste immobilization.  Tanks Focus Area immobilization efforts are focused on defining the 
waste forms for low-level waste and high-level waste immobilization, conditioning the pretreated wastes 
to meet immobilization process requirements, immobilizing the wastes, packaging the waste form, 
qualifying the immobilized waste for disposal, and treating waste immobilization gaseous effluents.  
Tanks Focus Area investments are reducing costs and enhancing the baseline at the Savannah River Site, 
as well as filling technical gaps in the baseline for Hanford and the Idaho National Engineering and 
Environmental Laboratory.  Tanks Focus Area investments are also evaluating international induction-
heated, cold crucible melter technologies for waste streams that may benefit from higher melting 
temperatures during waste vitrification. 
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Tank Closure and Waste Disposal 
 
 Tank closure/waste disposal activities include defining closure/disposal criteria, providing disposal 
facilities, stabilizing tanks for closure, minimizing migration of contaminants from the disposal/closure 
site, estimating the impacts of the closed tanks and disposal facilities through performance assessments, 
and long-term monitoring of the closure/disposal site.  The Tanks Focus Area has planned work to 
conduct probabilistic performance assessments to determine which inputs are most important to demon-
strating compliance, develop enhanced grout formulations for tank closure, and develop and demonstrate 
technologies for closure of ancillary piping and equipment.  Investments are also being made for technical 
solutions to reduce radionuclide mobility through the use of “getters” deployed in and around tanks and 
disposal facilities before final closure, and support definition of source terms from tank closure and waste 
disposal facilities. 
 
 To support all of the work summarized above, the Tanks Focus Area, in concert with its user 
community, developed technical approaches to solve problems and to define the supporting funding 
requirements.  Table ES.1 presents a 5-year funding summary for technical work (does not include 
management costs).  Formulation of this funding summary began with the development of technical 
responses to site needs received during FY01.  The stated FY02 funding is the approved Tanks Focus 
Area budget total.  The FY03 funding consists of the approved FY02 Corporate Review Budget at the 
Target Level.  The FY04 - FY06 totals are the result of a functional analysis of expected future 
requirements based on baseline assumptions and present site needs.  
 

Table ES.1.  Tanks Focus Area and Other Office of Science and Technology Funding, FY02-FY06(a) 
 

 FY02 FY03 FY04 FY05 FY06 
Tanks Focus Area 28.6M 33.3M 39.5M 39.7M 38.9M 
Other Office of 
Science and 
Technology 

8.4M 14.7M 16.0M 16.2M 15.8M 

Office of Science 
and Technology 
Tank Focus Area 
Total 

37.0M 48.0M 55.5M 55.9M 54.7M 

(a)  Does not include management costs. 
 
 
 With its users, the Tanks Focus Area annually revisits its program requirements and routinely makes 
program adjustments when new requirements are identified or when previous requirements become 
satisfied or are no longer a priority. This document is modified accordingly each year. 
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Key Products to be Delivered
in FY01

The TFA has identified 19 key products* for FY01. These
products are listed below, grouped by remediation function. In
each of our Technical Highlights, the section titled "Progress
Toward Key Deliverables" is dedicated to telling you about
significant findings made and key milestones accomplished as
we work toward delivering these products.

*List subject to change based on approved change control.

Tank Safety

Deploy a Combined Corrosion/Chemistry Probe at Savannah
River Site

Complete the Filter Medium Down-Selection for Development of
Full Scale System for Savannah River Site

Deploy an Electrochemical Noise Corrosion Probe in Melton
Valley Storage Tank at Oak Ridge Reservation

Characterization and Monitoring

Deploy a Remote Camera System for Visual Inspection and
Sludge Mapping of Melton Valley Storage Tanks at Oak Ridge
Reservation

Develop a Full-Scale Design of the Mobile Variable Depth
Sampling System for Hanford

Waste Mobilization and Retrieval

 Deploy the Russian Pulsating Mixer Pump in Tank TH-4 at
Oak Ridge Reservation 

Deploy the Remote Pit Operations & Maintenance System at the

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Hanford Site

Deploy a Prototype Heel Retrieval System in Tank 182 or 183 at
Idaho National Engineering and Environmental Laboratory for
Hot Testing

Conduct a Proof-of-Principle Demonstration of a Fluidic Saltcake
Retrieval Method for Hanford

Waste Pretreatment

 Complete Evaluations of the Three Salt Processing
Alternatives to Support Cesium-Removal Technology Down
Selection at Savannah River Site

Complete Evaluations of Alternate Alpha/Strontium Sorbent
Testing for Savannah River Site

Complete an Evaluation of Commercial Decontamination
Methods for Idaho National Engineering and Environmental
Laboratory

Provide Technical Data and Support to Savannah River Site for
Evaporator Restart

Waste Immobilization

 Issue a Report on FY00 Glass Formulation Studies for Idaho
National Engineering and Envrionmental Laboratory

 Complete Pilot-Testing of the Research Scale Melter for
Idaho National Engineering and Environmental Laboratory
Sodium-Bearing Waste

Recommend a Path Forward to Savannah River Site for Noble
Metals Processing at the Defense Waste Processing Facility

Complete Sulfur Partitioning Evaluation for Idaho National
Engineering and Environmental Laboratory

Tank Closure

 Deploy a Burnishing Sampler Tool in Tank 8D1 and/or 8D2
at the West Valley Demonstration Project

 

Key Products to be Delivered in FY00

Key Products to be Delivered in FY99
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The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly basis*. To be sure you don't miss an issue, see
"How to Subscribe/Automatic E-mail Notification" at the bottom of this page. Click
Back Issues to view previous editions of the TFA Technical Highlights.

The direction of the Tanks Focus Area (TFA) is driven by user
needs at the Hanford Site, Savannah River Site, Oak Ridge
Reservation, Idaho National Engineering and Environmental
Laboratory, and West Valley Demonstration Project. Key
Accomplishments towards meeting these user needs are posted at
http://www.pnl.gov/tfa/accomp.stm. In each edition of our Technical
Highlights, the section regarding Key Accomplishments is dedicated
to telling you about deployments, demonstrations and data provided
to our users as the TFA works to deliver effective science and
technology in support of the DOE tank cleanup mission.

For the latest information related to Salt Processing Project
activities at the Savannah River Site, see
http://www.pnl.gov/tfa/saltrd/news.stm.

*The information contained in the TFA highlights is based on the most recent
recent research and development activities available, and should be considered
preliminary until published in a technical report.

July 2002

Key Accomplishments

Fluidic Sampling and Retrieval System Deployed at INEEL
Catch Tanks

Significant Events/Activities

Testing of Tank S-112 Saltcake Waste Retrieval Technology
Completed
Electrochemical Noise Corrosion Probe Pulled from Tank W-
23 at ORR
TFA Witnesses Testing of Russian-Developed Tank S-102
Retrieval System
Testing Begins on Fernald Silo Retrieval System

Special Meetings and Technical Assistance
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TFA Provides Expertise at DOE Remediation/Closure
Workshop

Upcoming Activities
Technical Team Contacts
How To Subscribe
Back Issues

Key Accomplishments

Fluidic Sampling and Retrieval System Deployed
at INEEL Catch Tanks
At the Idaho National Engineering and Environmental Laboratory
(INEEL), four 1500-gallon-capacity tanks make up the Test Reactor
Area (TRA) 630-Catch Tank System. The tanks, located in an
underground vault, contain 3,100 gallons of hazardous and
radioactive waste, of which 600 to 900 gallons is heel. A Voluntary
Consent Order between the DOE-Idaho Operations Office and the
State of Idaho dictates that the waste contained in these tanks must
be sampled, characterized, and potentially removed before closure.
To address problems with physical configuration and waste
sampling and retrieval hazards associated with these tanks, TFA
sponsored INEEL to contract with AEA Technology (AEAT) to
design and fabricate a Fluidic Sampling and Retrieval System
capable of separating the liquid phase from the heel, sampling the
heel following mixing and mobilization, and pumping the waste into
55-gallon drums.

Personnel at INEEL deploy the Fluidic Sampling
and Retrieval System in the TRA 630-Catch Tank
System. Here, personnel work to fill 55-gallon
drums for offsite shipment and subsequent
treatment. (Photo provided by INEEL)

On June 5, 2002, hot
operation to retrieve solid
waste and fill 55-gallon
drums for shipping began.
A week later, the first
cargo container holding
four 55-gallon drums of
solid waste was shipped
to Argonne National
Laboratory West for
treatment. The Fluidic
Sampling and Retrieval
System, based on AEAT's
proven Pulsejet
technology, will be used to
complete retrieval of the
TRA 630-Catch Tank
System.

Hot deployment and initial operation of the system completes a

http://www.pnl.gov/tfa/backissue.stm
http://www.inel.gov/environment/
http://www.aeat.com/
http://www.pnl.gov/tfa/photos.asp?TechnologyID=86&CategoryID=5
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DOE-Headquarters milestone, and initiates the retrieval sequence
for INEEL's Test Reactor Area 630-Catch Tank System, which is
scheduled for closure by April 2005. (Contacts: Tom Thomas,
INEEL, 208-526-3086; Pete Gibbons, NHC, 509-372-4926)

Significant Events/Activities

Testing of Tank S-112 Saltcake Waste Retrieval
Technology Completed
Tank S-112 - one of the Hanford Site's largest underground single-
shell storage tanks - contains 523,000 gallons of interstitial liquids
saltcake and sludge wastes. Placed into service in 1952, it received
REDOX waste from plant operations during the ensuing 20 years.
Classified as inactive in 1976, site personnel initiated saltwell
pumping two years later to remove the tank's liquid waste. To help
meet regulatory commitments dictating removal of solid wastes from
Hanford single-shell tanks by 2018, TFA and the Hanford Site tank
farm operator, CH2M Hill Hanford Group (CHG), are working on
developing alternative technologies to past-practice sluicing for
retrieving saltcake waste from Tank S-112.

One technology under consideration - the Tank S-112 Saltcake
Waste Retrieval System - was designed by Daniel, Mann, Johnson,
& Mendenhall, and Holmes & Narver (DMJMH+N) (an international
engineering firm). This system consists of three manual water
distribution devices (MWDD) installed in three of the tank's outer
radius risers (spaced 120 feet apart), and a central water distribution
device (CWDD) located on a riser near the center of the tank. From
these devices, water is distributed to the surface of the saltcake.
The original saltwell pump is used to remove the liquid brine. Each
manually operated MWDD contains a solid stream nozzle and a
spray nozzle, the solid stream nozzle can deliver a forceful, focused
stream at a range of 30 feet, and the spray nozzle can project a
broader spray pattern at a similar range. The CWDD turns at an
angle in the tank and also oscillates at a 360-degree rotation using
its own water pressure to drive movement.

On June 15, 2002, CHG, the Pacific Northwest National Laboratory,
and DMJMH+N completed testing of the system at the newly
constructed Hanford Cold Test Facility. The TFA-funded testing
verified that the MWDD and CWDD and nozzles performed as
specified and in some instances exceeded expectations. However,
site personnel and DMJMH+N are reevaluating the CWDD's vertical
plane range of motion. Based on test results from CWDD
operations, decreasing the water flow resulted in a more coherent
jet, which provides a more even distribution of water to the outer
region of the tank. Project personnel will also revisit the design
specifications for the spray nozzle and various operator/video
ergonomics issues associated with the MWDD. (Contact: Pete
Gibbons, NHC, 509-372-4926) 

http://www.hanford.gov/
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Electrochemical Noise Corrosion Probe Pulled
from Tank W-23 at ORR
Tank W-23 at the Oak Ridge Reservation (ORR) primarily stores
concentrated liquid low-level waste generated by the ORR
evaporator system. Installed in the mid-1970s in an underground,
stainless steel-lined concrete vault, the tank - measuring
approximately 12 feet in diameter and 61.5 feet in length - is
fabricated with 0.5-inch 304L stainless steel. In June 2001, Tank W-
23 became the first stainless-steel radioactive waste storage tank to
use the TFA-funded electrochemical noise (EN) corrosion probe
technology. Corrosion data collected by the system was scrutinized
by site personnel to evaluate the probe's capability for real-time
detection and monitoring of localized corrosion of the stainless-steel
tank surfaces.

On June 11, 2002, the EN probe was pulled from the tank. During
the year (June 21, 2001 - June 3, 2002) of system operation in the
stainless-steel tank, 126 million data points were collected on the
four monitoring channels. Field data collected on channels one and
two (suspended in vapor space) showed periods of uniform
corrosion at extremely low rates when atmospheric humidity was
sufficient to coat the electrodes with enough electrolyte to allow the
conduction of current. Similarly, data collected on channels three
and four (immersed in tank waste) primarily showed EN data
indicative of extremely low rates of uniform corrosion. Although no
metallography was performed on the removed probe electrodes, the
data are consistent with tank design considerations (304L selected
as tank material for corrosion resistance) and with preliminary test
data collected on 304L electrodes immersed in simulated Tank W-
23 waste. No significant amount of pitting or stress corrosion
cracking was identified from the data collected during the life of the
project.

Compared to time-consuming and
costly baseline corrosion control
methods (i.e., sample collection and
laboratory chemical analyses), the
EN corrosion monitoring system
collects instantaneous corrosion
data, allowing operators to more
quickly and effectively take the
necessary mitigation actions.
Results from the corrosion
monitoring system developed for and
used at ORR further strengthen the
case that the EN probes provide
valid corrosion data for monitoring
tank corrosion. However, there has
been no decision to date regarding
the future use the EN corrosion

ORR personnel work to remove the

http://www.oro.doe.gov/
http://www.pnl.gov/tfa/photos.asp?TechnologyID=127&CategoryID=6
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monitoring system as the principal
operating system. (Contact: Mike
Terry, LANL, 509-372-4303)

EN probe from the tank in mid-
June. The probe served Tank W-23
for nearly one year and collected
126 million data points using four
channels. (Photo provided by ORR)

TFA Witnesses Testing of Russian-Developed
Tank S-102 Retrieval System
The Hanford Federal Facility Agreement and Consent Order, better
known as the Tri-Party Agreement, dictates full-scale retrieval of
radioactive waste from Hanford Site Tank S-102 by 2006. To meet
the deadline, TFA and site personnel are evaluating technologies for
potential retrieval of the soft sludge and salt waste stored in the
tank. During the past year, TFA and the River Protection Project
(RPP) worked jointly with two international partners, AEA
Technologies (AEAT) of the United Kingdom and the Mining
Chemical Combine (MCC) of Russia, to design, fabricate, and test
retrieval systems for possible deployment in the tank. Testing of the
AEAT system has already occurred; data resulting from that testing,
combined with future testing of the MCC system, will support RPP's
selection in FY03 of either technology for retrieving Tank S-102
waste.

On July 8 - 12, 2002, representatives from TFA and RPP's Tank S-
102 Project met with MCC technical staff in Zheleznogorsk, Russia,
to witness TFA-funded testing of the Russian S-102 retrieval system
test unit. Prior to the test demonstration, MCC personnel presented
an overview of the system mechanics and discussed the formation
of a new U.S. company, MCC Technologies, which will ultimately
manufacture (using U.S. materials and standards) the Tank S-102
mechanical system (the out-of-tank control system will be fabricated
in Russia). The demonstration involved testing of two different upper
nozzles, the system's effectiveness for washing sandy solids in
portions of the tank, and pump-down capability. During the testing,
the U.S. team observed that the system was robust in operation and
was well designed and constructed - including a recently improved
upper nozzle design. The U.S. team and MCC personnel also
identified additional areas (e.g., lower nozzles, noise levels) where
minor improvements could be made.

In addition to the testing, the attendees were given a tour of MCC's
"under the mountain" tank farm facilities to view the site's pulsating
retrieval system recently installed in a 3000-cubic-meter radioactive
sludge tank. (Contact: Pete Gibbons, NHC, 509-372-4926)

Testing Begins on Fernald Silo Retrieval System
At the Fernald Environmental Management Project in southwest
Ohio, Silos 1 and 2 contain processed ore resulting from nearly four
decades of high-grade uranium metal production. To help the site
meet a 2006 closure date required by the DOE Office of
Environmental Management (EM), TFA is assisting EM and the

http://emslws03/tfa/org/bio/terry.stm
http://emslws03/tfa/org/bio/terry.stm
http://www.hanford.gov/
http://www.aeat.com/
http://www.aeat.com/
http://www.fernald.gov/
http://www.em.doe.gov/index4.html
http://www.em.doe.gov/index4.html
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site's management and operations contractor, Fluor Fernald, by
providing retrieval and technical integration expertise towards the
selection and testing of an Advanced Waste Retrieval System to
mine the ore from the silos.

On July 9, 2002, representatives from the Oak Ridge National
Laboratory (providing TFA oversight), Fluor Fernald, and The
Providence Group (TPG) began testing a full-scale mockup of the
Advanced Waste Retrieval System at TPG's test facilities in
Knoxville, Tennessee. Using an 80-foot-long, 15-foot-wide test tank
filled with five to six feet of waste simulant, the system effectively
transferred the material to receipt tanks. Results indicated the
system's ability to move both fine and heavier particles, although
more testing (potentially with a modified simulant) is needed to
gauge bulk retrieval capabilities. Personnel also conducted testing
of the Continuous Test Loop, which involved running the system's
transfer pump continuously to evaluate wear and tear on the pump,
piping, and valves from the abrasive simulant. Testing is expected
to conclude at the end of fiscal year 2002, with a test report issued
in November 2002. (Contact: Pete Gibbons, NHC, 509-372-4926)

Special Meetings and Technical
Assistance

TFA Provides Expertise at DOE
Remediation/Closure Workshop 
On June 11-12, 2002, TFA Technical Team representatives
participated in a DOE Office of Environmental Management (EM)-
sponsored workshop in Las Vegas, Nevada, to address specific
processes contained in the DOE Order 435.1 manual, "Radioactive
Waste Management." The workshop was attended by DOE and
contractor management and operations/integration personnel from
the Hanford Site, Savannah River Site, Idaho National Engineering
and Environmental Laboratory, and West Valley Demonstration
Project; and representatives from the U.S. Nuclear Regulatory
Commission and the Defense Facility Nuclear Safety Board.

During the workshop, the participants focused on (1) the waste
incidental to reprocessing (WIR) determination process, and (2)
review and approval of Tier 1 high-level waste (HLW) facility closure
plans. Several key considerations - based on recent actions by EM -
were discussed related to cost of vitrification; reduction of HLW
currently scheduled for vitrification; results of an EM management-
commissioned review of the Order's requirements; and results of an
independent Top-to-Bottom review of the EM Program, which
recommended that EM base its remediation activities on risk
reduction rather than non-risk-based technical requirements. In
addition, significant discussion focused on a petition filed in Idaho by
the National Resource Defense Council against DOE challenging
the WIR process. Finally, the participants discussed the WIR and

http://www.em.doe.gov/index4.html
http://www.hanford.gov/
http://www.em.doe.gov/sc/sc.html
http://www.inel.gov/environment/
http://www.inel.gov/environment/
http://www.wv.doe.gov/
http://www.wv.doe.gov/
http://www.nrc.gov/
http://www.nrc.gov/
http://www.dnfsb.gov/
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HLW facility closure processes being adopted at each site, along
with lessons learned, improvements needed, and actions taken or
recommended.

Through forums such as this workshop, TFA is assisting EM with
obtaining a broad user perspective needed to streamline the
implications of DOE Order 435.1 on complex-wide cleanup
activities. (Contact: Mike Terry, LANL, 509-372-4303)

Upcoming Activities
August 5 - 8, 2002
9th Biennial International Conference on Nuclear and Hazardous
Waste Management, Reno, Nevada
Contact: Tom Brouns, PNNL, 509-372-6265

August 6 - 7, 2002
Joint Coordinating Committee for Radioactive and Mixed Waste
Management Technical Review Meeting, Reno, Nevada
Contact: Joe Westsik, PNNL, 509-372-6330

August 6 - 8, 2002
Hanford Single-Shell Tank Retrieval Projects Technical Review,
Richland, Washington
Contact: Pete Gibbons, PNNL, 509-372-4926

General TFA Technical Team
Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325

http://www.pnl.gov/tfa/org/bio/terry.stm
http://emslws03/tfa/org/bio/brouns.stm
mailto:tom.brouns@pnl.gov
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mailto:rl.gilchrist@pnl.gov
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Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
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Fax: 509-372-6364
E-mail: mtt@lanl.gov
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The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly basis*. To be sure you don't miss an issue, see
"How to Subscribe/Automatic E-mail Notification" at the bottom of this page. Click
Back Issues to view previous editions of the TFA Technical Highlights.

The direction of the Tanks Focus Area (TFA) is driven by user
needs at the Hanford Site, Savannah River Site, Oak Ridge
Reservation, Idaho National Engineering and Environmental
Laboratory, and West Valley Demonstration Project. Key
Accomplishments towards meeting these user needs are posted at
accomp.htm. In each edition of our Technical Highlights, the section
regarding Key Accomplishments is dedicated to telling you about
deployments, demonstrations and data provided to our users as the
TFA works to deliver effective science and technology in support of
the DOE tank cleanup mission.

For the latest information related to Salt Processing Project
activities at the Savannah River Site, see saltrd/news.stm.

*The information contained in the TFA highlights is based on the most recent
recent research and development activities available, and should be considered
preliminary until published in a technical report.

May 2002

Key Accomplishments

WVDP Deploys Modified Detector, Issues Characterization
Report

Significant Events/Activities

Prototype Dual Coriolis Monitoring System Completed (TMS
2970)
Vendor Selected to Demonstrate In-Tank Crawler (TMS
2194)
INEEL Readies for Corrosion Probe Testing
EN Corrosion Data Compared to Forensic Analysis
Cold Crucible Melter Testing to Include High-Alkaline Waste
Human Factors Assessment Conducted on RONDE System
(TMS 3070)
Second Phase of DWPF Constraint Studies Underway

Some files are provided in 
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(which is free).
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Special Meetings and Technical Assistance

TFA Hosts Technical Exchange with Russian Retrieval
Experts
TFA Hosts Saltcake Dissolution and Waste Chemistry
Workshop

Upcoming Activities
Technical Team Contacts
How To Subscribe
Back Issues

Key Accomplishments

WVDP Deploys Modified Detector, Issues
Characterization Report
Tank 8D-2, located at the West Valley Demonstration Project
(WVDP), is a 750,000-gallon underground waste storage tank. It
originally stored 660,000 gallons of caustic PUREX waste generated
by commercial and defense fuel processing activities at the site
between 1966 and 1972. Since 1996, more than 99% of the highly
radioactive waste (mostly cesium-137) has been retrieved from the
tank and vitrified. To assist West Valley Nuclear Services Company
(WVNSCO) (who operates the site for DOE) in establishing residual
tank contamination levels for closure evaluations, TFA funded
development of two technologies - a burnishing sampler tool and a
radiation detector - in support of a characterization campaign in
Tank 8D-2.

Recently, WVNSCO completed two required FY02 milestones in
support of Tank 8D-2 characterization activities. In January 2002, a
modified beta-gamma detector was deployed in Riser M-1 (near the
center of the tank) to collect scans of unwashed and partially
washed areas at every three inches over a 15 to 20 foot vertical
distance. This deployment represented the third scanning campaign
using the technology - 12 pre- and post-wash radiation dose rate
profiles were collected in 2000 and 2001 in Risers M-4 and M-7,
located near the tank wall at opposite sides of the tank - and the
first using the modified version. The modified unit is smaller, and
includes two side-by-side Eberline detectors (instead of three as
used in the first model), a new aluminum attenuator that acts as a
beta particle filter, and 1-cm-thick Lucite cap for radiation shielding.
These modifications resulted in improved detector performance by
providing a direct measure of the beta dose rate from yttrium-90 (Y-
90) and total gamma/Y-90 beta dose rate - enabling a difference
that can be used to calculate gamma dose rate contribution. Using
the detector calibration, the measured beta and gamma dose rates

http://www.wv.doe.gov/
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can now be correlated to the strontium-90 and cesium-137
concentrations in the residual waste.

In addition to deployment of the modified detector, WVNSCO issued
a letter report documenting their preliminary observations related to
gross beta-gamma surveys performed over the past three years
and analysis of 56 pre- and post-wash wall and support structure
samples collected in FY01 by the burnishing sampler. These
observations include (1) cases of low and elevated contamination on
the tank walls attributed to tank filling and evaporation cycles during
WVDP's nuclear fuel reprocessing campaigns (discovered via pre-
wash surveys); (2) indications that contamination is radially
homogeneous throughout the tank (discovered via a comparison of
gross beta-gamma surveys); and (3) a 34% reduction of dose rates
in the elevated contaminated regions (discovered via comparison of
pre-wash and post-wash dose rates). WVNSCO will issue a final
report on the tank's fixed waste inventory in September 2002.
(Contact: Tom Thomas, INEEL, 208-526-3086)

Significant Events/Activities

Prototype Dual Coriolis Monitoring System
Completed (TMS 2970)
In partnership with the Characterization, Monitoring and Sensor
Technology (CMST) Crosscutting Program, TFA is co-funding
Florida International University (FIU) to design, fabricate, and test a
system capable of obtaining real-time data for continuously
monitoring the density of slurry and filtered supernatant in high-level
liquid waste tanks at the Savannah River Site (SRS). The Dual
Coriolis Monitoring System (DCMS) uses two Coriolis density
meters; one for measuring slurry and the other for filtered
supernatant. The difference between the density readings
determines the wt% suspended solids. Consisting of a 10-foot-long,
6-inch-diameter stainless-steel housing (containing the meters,
filter, sample filter, and plumbing) and an attached 1-inch-diameter
sample tube, the DCMS was designed to eliminate the lag time
associated with traditional grab sampling and laboratory analysis
methods.

In December 2001, TFA and CMST conducted a project review of
the first DCMS prototype at FIU. During the review, SRS indicated
their acceptance would require that calibration of the system not be
dependent on a series of initial grab samples. In response, FIU
developed a novel algorithm (patent pending) that avoids the use of
dried solids density. FIU validated the model's accuracy on all test
data generated during prior bench- and full-scale prototype studies.
In addition to the project review, the International Union of
Operating Engineers evaluated the prototype for risks to
environment, safety, and health, and did not identify any concerns.

http://www.cmst.org/index.shtml
http://www.cmst.org/index.shtml
http://www.hcet.fiu.edu/
http://www.em.doe.gov/sc/sc.html
http://www.iuoeiettc.org/
http://www.iuoeiettc.org/
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SRS verbally approved fabrication of a second full-scale prototype
of the system in January 2002. Since then, due to programmatic
changes within the site and the DOE Office of Environmental
Management, it has been proposed that the DCMS project be
redirected to address pipeline-monitoring needs for a potential
Hanford Site single-shell tank waste retrieval project. In its new role,
the DCMS would provide the ability to quickly and accurately
measure waste density, aiding efforts to predict when the risk of
plugging is imminent, and to determine when rinse and mix cycles
during heel retrieval activities are reaching a point of diminishing
returns. Negotiations are under way with Hanford regarding their
interest level and anticipated technical specifications. (Contact: Tom
Thomas, INEEL, 208-526-3086)

Vendor Selected to Demonstrate In-Tank
Crawler (TMS 2194)
During the past few years, TFA has assisted users at the Savannah
River Site (SRS) with investigating and developing retrieval
technologies for mixing and mobilizing sludge waste in Type IV
carbon-steel tanks at the site. Following a successful FY01 retrieval
effort in Tank 19 using a Flygt Mixer, TFA and site partners
reviewed progress on another retrieval technology - a disposable
crawler -for continuing applicability to the site's remaining Type IV
tanks - particularly Tank 18, a 1.3-million-capacity, carbon-steel
tank containing waste heel comprised of salt, sludge, and zeolite.
TFA and Robotics Crosscutting Program personnel participating in
the review recommended that the site evaluate additional vendor
retrieval technologies to determine an optimum selection for future
sludge retrieval efforts.

Following the Gate 5 review, the Savannah River Technology
Center (SRTC) forwarded a Request for Proposal to six vendors
specializing in the field of developing remotely operated vehicles for
use in hazardous environments. Specifications in the Request for
Proposal included the typical constraints for tank waste retrieval,
including limited riser openings, high-pH and high-radiation
environments, and integrated sludge pump technology.

In April 2002, SRTC and SRS High-Level Waste Program personnel
reviewed the proposals submitted and selected RedZone Robotics,
Inc. of Homestead, Pennsylvania, to demonstrate their in-tank
crawler hardware at SRS. The demonstration, tentatively scheduled
for the end of June 2002, is expected to last approximately one
week. During the demonstration, site personnel will also operate the
previously developed disposable crawler to compare performance of
the two systems. (Contact: Pete Gibbons, NHC, 509-372-4926)

INEEL Readies for Corrosion Probe Testing
At the Idaho National Engineering and Environmental Laboratory
(INEEL), more than 1.3 million gallons of acidic radioactive sodium-
bearing waste (SBW) are stored in 10 underground stainless-steel

http://www.em.doe.gov/index4.html
http://www.em.doe.gov/index4.html
http://www.hanford.gov/
http://www.em.doe.gov/sc/sc.html
http://www.em.doe.gov/sc/sc.html
http://www.robotics.ost.doe.gov/
http://www.inel.gov/environment/
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tanks. Like other DOE high-level waste sites using carbon steel
tanks, INEEL inspects for corrosion of the tank walls by pulling out
"coupons" - small pieces of material comprised of the same material
as the tank - immersed in the tank waste. Only a limited number of
these coupons remain in INEEL's tanks, and while they can provide
evidence of pitting corrosion occurring within the structure, none
provide the ability to monitor stress corrosion cracking or localized
corrosion tendencies. In addition, coupon exposure methods do not
provide the rapid results necessary to quickly initiate corrective
measures, if needed. Based on a successful corrosion monitoring
technique developed for the Hanford Site, and subsequently
adapted for use at the Savannah River Site and Oak Ridge
Reservation, TFA is now funding the development of an
electrochemical noise (EN) Corrosion Probe for use in INEEL's
highly acidic SBW tanks.

In late FY01, AEA Technology of the United Kingdom initiated
project work by developing a draft test matrix for obtaining corrosion
data from corrosion coupons immersed in simulated INEEL waste
solutions. Procurement specifications for the EN measurement
equipment were also prepared. In March 2002, researchers at
INEEL received the Concerto EN (data collection) system and
Amulet (data analysis) software. With technical assistance from
Savannah River Technology Center personnel, they assembled
system components in one of the site's laboratories, installed the
software, and conducted software familiarization work using a
corrosion database provided by HiLine Engineering (the original EN
monitoring system designer located in Richland, Washington). Site
researchers also began corrosion testing using 302L stainless-steel
samples in deionized water spiked with concentrated hydrogen
chloride. HiLine Engineering also supplied 304L stainless-steel
corrosion test samples and sample holders. Using a newly
constructed test cell, site personnel will begin testing using the 304L
test samples once training on the equipment and software -
scheduled for mid-May - is completed. (Contact: Mike Terry, LANL,
509-372-4303)

EN Corrosion Data Compared to Forensic
Analysis
The electrochemical noise (EN) technology provides the ability to
instantaneously detect electrochemical reactions (low frequency
fluctuations in current and voltage) occurring on corroding metallic
surfaces. Through TFA support, EN corrosion-monitoring systems
are currently installed and operating in double-shelled Tanks AN-
104, AN-105 and AN-107 at the Hanford Site. Since their
installation, EN data from all systems have primarily indicated very
low rates of uniform corrosion.

In August 2001, the original EN corrosion probe installed in Tank
AN-107 in 1997 was pulled from the tank to make room for a new
probe identical in design to the upgraded multifunction probe

http://www.aeat.com/
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installed in Tank AN-104 in early 2001. Linear polarization
resistance (LPR) data collected by the new AN-107 probe between
January and February 2002 were compared to weight loss data
from forensic analysis of the old AN-107 probe to provide a
comparison of corrosion rates. Analysis of the data indicated
general agreement between corrosion rates, averaging
approximately 0.1 mils per year (mpy). However, because hydroxide
levels in the tank had dropped below specified levels for corrosion
control, site operations personnel added 37,400 gallons of
concentrated sodium hydroxide (a corrosion inhibitor solution) to the
tank. The tank's mixer pump was operated during the addition and
for nearly a week afterward before stopping. Corrosion rates were
recorded before, during, and after the addition. Uniform corrosion
rates before the addition averaged 0.05 mpy, and four weeks
afterward rates averaged 0.13 mpy. With the pump running, two
channels showed corrosion rates of 0.01 mpy. The corrosion
monitoring system installed in AN-107 enabled engineers to study
the effects of a tank hydroxide addition for the first time in the
history of the site.

Agreement between the LPR estimates and forensic weight loss
data, and the minor delta in corrosion rate recorded following
caustic addition, provides TFA and its tank farm operator (CH2M Hill
Hanford Group) with further evidence that the EN technology is a
legitimate measure of corrosion conditions within radioactive waste
tanks - providing real-time indications of corrosion as opposed to
costly and lengthy forensic analysis on exposed tank materials.
Transition to reliance on corrosion probes versus standard operating
practices can only be made with this type of historical evidence,
showing that the data are reliable. (Contact: Mike Terry, LANL, 509-
372-4303)

Cold Crucible Melter Testing to Include High-
Alkaline Waste
Radioactive waste - a byproduct of nuclear weapons production -
represents the most dangerous, complex chemistry on earth. DOE's
preferred technology for immobilizing this waste into a safer form for
long-term storage is vitrification - a process that combines the waste
with glass formers and melts them at high temperatures (~1150oC).
The molten mixture is poured into stainless steel canisters to cool
and harden. Joule-heated melters have successfully performed
vitrification duties at the Savannah River Site's Defense Waste
Processing Facility (DWPF) for the past five years. However, the
troublesome chemistry of the waste and its potential to foul melter
equipment limits the processing capability of the facility. The same
problem is expected to be encountered at the Hanford Site (and the
Idaho National Engineering and Environmental Laboratory (INEEL)
should they select vitrification) when they initiate vitrification
operations.

In Europe, higher temperature melting has been shown to increase

http://www.hanford.gov/
http://www.inel.gov/environment/
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waste loading in glass, and facilitate the handling of wastes
containing high refractory oxides or waste solubility limiting
components, such as aluminum, zirconium, chromium, and sulfate.
DOE's Joint Coordinating Committee on Environment Management
is funding a contractual collaboration among TFA, the affected DOE
sites, and researchers from Russia (SIA Radon of Moscow, Russia,
and Khlopin Radium Institute of St. Petersburg, Russia) and France
(Commissariate A.L.' Energie Atomique of Marcoule, France) to
investigate their induction-heated, cold-crucible melter
technologies, and assess the technology's compatibility with DOE
waste streams. 

Earlier in FY02, the Russian research team completed successful
testing using its cold-crucible melter technology to process a
surrogate of INEEL's highly acidic sodium-bearing waste (SBW).
Continuing the melter improvement investigation, the Savannah
River Technology Center principal investigator leading the task and
the TFA Technical Team negotiated and transmitted an addendum
to its existing contract with SIA Radon to address a shift in focus
from testing SBW to high-alkaline waste (representative of Hanford
low-level waste and SRS high-level waste). With a TFA subject
matter expert from SRS in attendance, SIA Radon plans to conduct
melter testing on a high-alkaline waste surrogate at its facilities and
at the Khlopin Radium Institute during the week of June 10, 2002.
Plans for the melter test runs have been developed, and details of
the testing were discussed with Russian representatives during a
meeting on May 14, 2002, in New Orleans, Louisiana.

Upcoming tests using the cold crucible melter to process a high-
alkaline waste surrogate will assist TFA and its site users with
determining whether the system has the ability to meet production
rate goals with both alkaline and acidic (SBW) liquid feed. (Contact:
Bill Holtzscheiter, WSRC, 803-725-2170)

Human Factors Assessment Conducted on
RONDE System (TMS 3070)
At the Hanford Site, tank farm personnel and state regulators are
concerned about the structural integrity of the site's 28 one-million-
gallon-capacity underground double-shell tanks. Damage caused by
pitting, wall thinning, and planar flaws in the lower knuckle region of
the tank can lead to leakage of high-level waste to the environment.
Unfortunately, the lower knuckle region (the area of greatest stress
where damage is most likely to occur) is extremely hard to access
using existing inspection techniques. To address the need for a
technology capable of reaching and inspecting this area, TFA and
the Hanford Site funded Robotics (RBX) Crosscutting Program
personnel at the Pacific Northwest National Laboratory (PNNL)
developed the Remotely Operated Nondestructive Examination
(RONDE) inspection system. This system features an "off-the-shelf"
remotely operated magnetic crawler integrated with synthetic
aperture focusing technique inspection software. The RONDE

http://www.jccem.fsu.edu/
http://www.hanford.gov/
http://www.robotics.ost.doe.gov/
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system will be used to examine this difficult-to-reach region and
transmit measurements to analysis software contained in a control
station situated outside the immediate tank area.

On May 9, 2002, the International Union of Operating Engineers
(IUOE) performed a human factors assessment on the RONDE
system on a simulated tank mockup. The assessment, held in
Richland, Washington, and witnessed by representatives from TFA
and PNNL, focused on evaluating the entire RONDE system during
deployment and operation. During the assessment, PNNL
researchers demonstrated the deployment methodology and
discussed areas where potential human/equipment interface issues
could arise. The researchers also demonstrated the operator
interface and workstation used to maneuver the system's crawler
and scanning bridge. The IUOE will issue a Technology Safety Data
Sheet (TSDS) based on their assessment of the RONDE system.
The IUOE was also provided with a design package for the Small
Roving Annulus Inspection System (a slightly different inspection
system under development for the Savannah River Site) and will
determine if a TSDS for that system will be prepared.

Completion of the TSDS provides documentation of safe operation
methods for the RONDE system in support of a summer 2002
deployment at the Hanford Site. (Contact: Mike Terry, LANL, 509-
372-4303)

Second Phase of DWPF Constraint Studies
Underway
Because of the high cost associated with vitrification operations at
the Savannah River Site's Defense Waste Processing Facility
(DWPF), great care is taken to ensure that waste/glass
compositions are compatible with the melter (i.e., won't foul the
equipment) and will produce a durable glass product. This
conservative "operating envelope," while effective, severely limits
the amount of waste that can be processed per canister, driving
costs even higher. By broadening certain aspects of the operating
envelope, the site can increase the ratio of waste to glass in feed
compositions, while still creating an acceptable glass and lowering
vitrification costs. TFA is supporting investigations by the Savannah
River Technology Center (SRTC) to eliminate the homogeneity
constraint for sludge-only processing at the DWPF.

In December 2001, TFA and SRTC completed a report detailing
results of a paper study in which an initial screening assessment
was performed using sludge compositions computed from bounding
waste types and/or blended sludges. Though the results of the
study did not support elimination of the homogeneity constraint, it
did indicate that homogeneity became less challenged as waste
loading in the glass was increased and with sludges tailored to
sludge-only processing. Feasible glasses noted in the paper study
were fabricated and tested to evaluate actual durability

http://www.iuoeiettc.org/
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performance, with results indicating the need for a second phase of
evaluation.

During the second phase, SRTC initially expected to use sludge
region compositional data (including compositional variation)
obtained from the first phase to select glasses for further testing.
However, researchers determined that a bounding glass
compositional region - taking into account all of the possible DWPF
sludge compositional ranges and allowing for frit optimization -
would provide a more defensible approach for eliminating or relaxing
the homogeneity constraint. SRTC researchers developed a task
plan and used SRS tank waste compositions, glass processing
knowledge, and assumed waste loading range data to define upper
and lower bounds for major glass components. A bounding glass
region using the major component limits was then determined
based on DWPF processing constraints. Glasses from this bounding
region, along with one glass from the earlier testing phase and
glasses from the sludge regions for the next two DWPF sludge
batches, were selected for testing and documented for review.
Testing is expected to proceed upon approval of the SRTC task
plan. (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

Special Meetings and Technical
Assistance

TFA Hosts Technical Exchange with Russian
Retrieval Experts
Technical exchanges are vital to developing a crucial understanding
and user endorsement of proposed new technologies - especially
those of international origin - and helping the developers
understand the needs of the various waste storage sites. During the
past few years, TFA and its user sites have successfully
collaborated with Russian researchers to identify potential
technologies applicable to pretreatment, immobilization, and
retrieval of tank waste. On May 20, 2002, TFA hosted a technical
exchange between Russian experts sponsored by the American-
Russian Environmental Services (a U.S. corporation representing a
consortium of Russian enterprises) and the Russian Mining and
Chemical Combine (MCC), and Hanford Site users. Representatives
from TFA, CH2M Hill corporate office, CH2M Hill Hanford Group
(CHG), Numatec Hanford Company, the Pacific Northwest National
Laboratory, and Fluor Hanford participated in the workshop, held in
Richland, Washington, to exchange information regarding Hanford's
nuclear waste cleanup needs and relevant Russian nuclear waste
cleanup technologies.

The first half of the technical exchange involved a number of
presentations by the Russian MCC staff on relevant Russian nuclear
waste cleanup technologies, including the testing of a fluidic
retrieval system for Hanford Tank S-102; pilot-scale high-level
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waste sludge chemical testing (previously developed for the
Savannah River Site); a steam-borne chemical delivery system for
tank treatment and decontamination; glass sponges, cold ceramics,
and enhanced grouts as alternatives to vitrification; and tank closure
approaches, including residual waste sampling and retrieval. During
the second half of the exchange, participants focused on Hanford's
nuclear waste cleanup needs. Site CHG representatives provided
presentations on the Mission Acceleration Initiatives, selective salt
cake dissolution to recover cesium, sulfate separation from salts,
the Tank Closure Initiative, and retrieval from leaking tanks.

On May 21, 2002, a smaller group of TFA, MCC, and Tank S-102
Project staff discussed MCC's testing of the Dual Nozzle Pulsating
Mixer Pump being considered for a fluidic retrieval demonstration in
Tank S-102. During this meeting, the MCC staff presented the
testing results and system application, while Tank S-102 Project
staff shared current plans for the Tank S-102 retrieval system
deployment. The group also discussed technical issues and
concerns associated with application of the Russian system to Tank
S-102.

CH2M Hill corporate management in attendance expressed the
importance of such technical exchanges and discussed ongoing
efforts to have Hanford and MCC declared sister sites for the
purpose of ongoing technical exchanges. In addition, as a result of
this meeting, the Single-Shell Tank Interim Closure Project is adding
the Russian retrieval system to the tools it has under consideration
for use in the next few years. Using technical exchanges as a
platform to identify technologies for potential site application while
fostering one-on-one dialogue between partners is key to successful
international collaborations. (Contact: Pete Gibbons, NHC, 509-372-
4926)

TFA Hosts Saltcake Dissolution and Waste
Chemistry Workshop
On May 14 -16, 2002, TFA sponsored a workshop in Richland,
Washington to review ongoing saltcake dissolution and waste
chemistry/transport projects at the Hanford Site and Savannah
River Site (SRS). During this workshop, researchers from industry,
universities, and DOE sites across the complex participated in
structured meeting presentations and informal workshops sessions.
TFA's Pretreatment Technology Integration Manager and site
partners from CH2M Hill Hanford Group and Westinghouse
Savannah River Company led discussions covering saltcake
dissolution testing and support, solids dissolution and formation
using the Environmental Simulation Program model, site evaluation
methods for feed delivery and waste transport, and waste chemistry
tasks that should continue in future years. The workshop also
included executive wrap-ups to discuss follow-on actions/strategies
for each of the sites. Action items and recommendations from the
breakout sessions will be included in a workshop summary report.

http://www.hanford.gov/
http://www.em.doe.gov/sc/sc.html
http://www.em.doe.gov/sc/sc.html
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Through this workshop, TFA provided a forum for (1) researchers
and technology developers to discuss results and technical issues,
resolve problems, and develop a consensus for solving technical
problems related to waste chemistry; (2) promoting information
exchange between technology developers and technology users; (3)
sharing experiences and discuss common issues at Hanford and
SRS; and (4) developing recommendations for focusing technology
development activities supporting the new DOE Office of Science
and Technology project framework. (Contact: Phil McGinnis, ORNL,
865-576-6845)

Upcoming Activities
June 2 - 6, 2002
Discuss Savannah River Site Alternative Projects, Aiken, South
Carolina
Contact: Gary Josephson, PNNL, 509-375-6613

June 4 - 7, 2002
Discuss Hanford Characterization and Monitoring Needs, Richland,
Washington
Contact: Martin Edelson, Characterization, Monitoring, and Sensor
Technology Crosscutting Program, 515-294-4987

June 8 - 10, 2002
American Nuclear Society Annual Meeting, Hollywood, Florida
Contact: Barry Burks, Robotics Crosscutting Program, 865-218-
8705

June 10 - 12, 2002 
DOE 435.1 Waste Incidental to Reprocessing and High?Level
Waste Facility Closure Plan Lessons Learned Workshop, Las
Vegas, Nevada
Contact: Roger Gilchrist, PNNL, 509-372-6088

General TFA Technical Team
Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337

mailto:tom.brouns@pnl.gov
mailto:bob.allen@pnl.gov
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Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

mailto:betty.carteret@pnl.gov
mailto:rl.gilchrist@pnl.gov
mailto:gary.josephson@pnl.gov
mailto:cheryl.nickola@pnl.gov
mailto:lynne.roeder-smith@pnl.gov
mailto:janie.treadway@pnl.gov
mailto:joseph.westsik@pnl.gov
mailto:trt@inel.gov
mailto:bill.holtzscheiter@srs.gov
mailto:cpz@ornl.gov
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Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov

How to Subscribe
To receive an automatic copy of the message, send an E-mail
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Technical Highlights 
Back Issues

2001 | 2000 | 1999 | 1998 | 1997 | 1996 | 1995 |

2001

March 31, 2001
Pit Viper Equipment Assembled at Cold Test Facility (TMS 2195) 
Progress Made on Investigation of Technologies for Salt Processing Project 
Scaled Testing Completed for Tank 19 Flygt Mixers (TMS 2232) 
Mock-Up of DWPF Melter Pour Spout Completed (TMS 2092) 
TFA and Environmental Management Science Program Assist with Aluminosilicate Study 
Pete Gibbons Receives First-Time Award for Technical Response Development 
Preferred Technology Selected for Tank C-104 Retrieval Operations 
Expert Panel Reviews Draft Calcine Roadmap 
TFA Midyear Review Receives High Marks from Users 
TFA Representatives Attend Annual Program Prioritization Meeting

February 28, 2001
Conceptual Design Review Initiated for Fluidic Sampler (TMS 2119) 
Failure of Flygt Mixer Slows Retrieval of Tank 19 Heel (TMS 2232) 
Liquid Found in Tank 6 Annulus at SRS 
Functions and Requirements Completed for Tank Integrity Inspection Technology 
Two Tasks Address DWPF Melter Improvements 
Dual Coriolis Monitoring System Slated for Formal Review (TMS 2970) 
Paper Discussing TFA Immobilization Task Awarded First Place at Conference 
Stabilization Process Tested on Surrogate Sludge at ORR 
TFA Test Configuration Finalized for Upcoming University Design Contest

January 31, 2001 
Russian Pulsating Mixer Pump Deployed to Pump Out Tank TH-4 (TMS 2370) 
Pit Viper Equipment Delivered to Hanford Site (TMS 2195) 
Enhanced Corrosion Probe Installed at Hanford Site (TMS 1985) 
Technology Being Developed for Retrieval of Hanford Tank S-102
Teleconference Held to Discuss Use of Russian PMP in Hanford Tanks (TMS 2401)
Simple But Effective Water Jet Aids Tank 19 Retrieval (TMS 2232) 
TFA Collaborates with Other Focus Areas to Provide Technical Assistance on Facility Characterization
Kickoff Meeting Held for INEEL Voluntary Consent Order Tanks Project 
Meeting Held to Discuss Retrieval Technology for Hanford Tank C-104 
Pipeline Unplugging Tasks Reviewed
Improvements for Science and Technology Information Tools Discussed

2000

December 31, 2000
Kickoff And Follow-Up Meetings Held For Telescoping Transfer Pump Improvements Task 
Second Round of Waste Transferred at Tank 19 (TMS 2232) 
Design Changes Evaluated for Burnishing Sampler End-Effector (TMS 2941) 
ESP Database Comparison Testing Conducted on Hanford Wastes (TMS 1989) 
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Hanford Tank S-102 Strategic Planning Workshop Held 
Mobile Variable Depth Sampling System Reviewed at Hanford (TMS 2119) 
Russian Tank Demonstration Facility Offered for Hanford Opportunities 
Teleconference Kicks Off West Valley Tank Characterization Task

November 30, 2000
Testing Completed on Tank W-23 Corrosion Monitoring System
Manufacturing Process Improvements Identified for Ceramic Filter Media (TMS 2046)
GAAT Retrieval Equipment Slated for Transfer Offsite (ROBOTICS TMS 2085, 2086) 
TFA Keeps Tabs on International Sludge Removal Activities 
First Annual Tank Integrity Workshop Held in Atlanta 
Project Review Meeting Conducted on Dual Coriolis Monitoring System (TMS 2970) 
Status and Perspectives Provided at National Tank Closure Meeting 
High-Level Waste Melter Study Initiated 
WERC Fall Design Contest and Advisory Board Meeting 
Project Status Review Conducted at Florida International University

October 31, 2000
Contracts Issued for Pit Remote Arm Maintenance System (TMS 2195) 
Heel Retrieval from Tank 19 Progressing (TMS 2232)
Pump Tank Mixer Enables Tank Cleanout (TMS 2408) 
Organic Layer Pump Tank Mixer Design Delivered to TFA (TMS 2408) 
Spray Ball Mockup Testing Produces Encouraging Results 
HydrokineticsTM Technology Demonstrated for Removing Pipeline Plugs (TMS 2367)
Plans Made for Chemical Cleaning Tests (TMS 2967) 
Plans Finalized for Tank Integrity Workshop 
TFA Leads Development of Guide for Radioactive Tank Waste Retrieval and Transfer 
TFA FY00 Viscosity Tests Influence Operating Envelope at Hanford

September 30, 2000
Vitrification Of Surrogate Calcine Demonstrated (TMS 2404)
Large-Scale Pipeline Unplugging Technologies Demonstrated (TMS 2367)
Gunite Tank Waste Retrieval Completed! (TMS 2194)
Pump Tank Mixer Commissioned At Savannah River Site (TMS 2408)
Evaluation Of Studsvik Process For Treating Sodium-Bearing Waste Completed (TMS 2404)
Review Panel Supports Roadmap For Direct Vitrification Of Sodium-Bearing Waste (TMS 2404)
Russian Test Facility Modified For TFA Retrieval Tasks
UNEX Process Performs Well In Flowsheet Testing (TMS 206)
Report Consolidates Information From Hanford Retrieval Projects
ASME Review Endorses High-Activity Waste Forms Task (TMS 2009)
International Collaboration Opportunities Identified For Retrieval Activities
Two Technologies Chosen At West Valley Demonstration Project Canister Decontamination Meeting
ASME Review Conducted For Alternative HEPA Filters Task (TMS 2091)
Conference Call Provides Update On Tank Mixing And Retrieval Activities
Plans Underway For Upcoming National Tank Closure Workshop
TFA Staff Members Present Paper On Alternative Filters At Conference (TMS 2091)

August 31, 2000
Flygt Mixers Deployed At Savannah River Site (TMS 2232)
Integrated Corrosion Monitoring Station Installed At Hanford Site (TMS 1985)
Fabrication Begins On Video Inspection System (TMS 2940)
Gunite Tank Waste Retrieval Continues; Pipe Capping Tool Deployed (TMS 85, 810, 812, 890, 2093,
2194)
Mixer Pump Test Facility Demonstrated At Hanford Site
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Planning Begins For FY01 Tank Integrity Workshop
Cementation Work On Low-Activity Waste Forms Undergoes Peer Review (TMS 82)
Pipeline Unplugging Methods Demonstrated In University Competition (TMS 2367)

July 31, 2000
Russian Pulsating Mixer Pumps Undergo Testing (TMS 2401)
RFP for Pit Remote Arm Maintenance System Issued (ROBOTICS TMS 2195)
Hot Field Test Completed on Dual Coriolis Monitoring System (CMST TMS 2970)
Heavy Waste Retrieval System Installed, Tested, and Operating at ORR (ROBOTICS TMS 2194)
New Probe Designed for Vitrification Demonstration (TMS 2092)
TFA Technical Team Welcomes New Staff
Technical Review Conducted For Variable Depth Fluidic Sampler (TMS 2119)
Joint U.S./Russian Cold-Crucible Melter Workshop Held (TMS 108)
Design Review Conducted for Video Inspection System (ROBOTICS TMS 2940) 
TFA Review Team Completes Assessment of Treatment Options for Idaho Tank Waste and Calcine 
TFA Annual Picnic a "Splashing" Good Time

June 30, 2000
Design Reviews Completed for Full-Scale HEPA Filtration System (TMS 2091)
Flygt Mixer Undergoes Longevity Tests (TMS 2232)
Accelerated Schedule Needed to Deliver Enhanced Pit Operations System (TMS 2195)
New Pulse Jet Mixing System Delivered (TMS 1511)
Baseline Long-Shaft Mixers Mobilize Tank 8 Waste (TMS 2408)
Organic Layer Pump Tank Mixer Awaits Future Mission (TMS 2408)

May 31, 2000
Deployment Platform Chosen For Remote Pit Operations System (TMS 2195)
Two Insert Designs Selected For DWPF Melter Pour Spout (TMS 2092)
Progress Continues On Fluidic Sampler For Hanford Site (TMS 2119)
TFA Establishes New Project Office For Critical SRS R&D Effort
TFA Technical Team Responds To Growing Pains
TFA Provides Technical Assistance To Fernald On Bentonite Issues
Retrieval Progress, Plans Reviewed During Site Visits
Environmental Management Science Program Workshop Held In Atlanta
TFA Reviews Status Of Dual Coriolis System For SRS In-Tank Application (TMS 2970) 
GAAT Retrieval Equipment On The Auction Block

April 30, 2000
Feasibility Study Approved For Direct Grouting Demonstration (TMS 82)
Validation Testing Conducted On Pipeline Unplugging Testbeds (TMS 2367)
Electrochemical Noise Corrosion Probe Working Properly (TMS 1985)
Uncertainty In Best Basis Inventory Can Contribute To Pipeline Plugging (TMS 2367)
Waste Consolidation Efforts Completed For Gunite Tanks (TMS 85, 810, 812, 1510, 2116, 2232; ROBOTICS -
2085) 
Scope Of Grouting Demonstration At INEEL Expanded To Include Sodium Bearing Waste (TMS 82)
Sampling End-Effector Design Completed For WVDP Tanks (ROBOTICS TMS 2941)
First Inter-Focus Area Teleconference On Alternative Filtration Technologies (TMS 2091)

March 31, 2000
RCRA Compliant Fluidic Sampling Method Successfully Demonstrated (TMS 2119)
Scope and Funds Increased for INEEL Glass Formulation (TMS 2009)
Kickoff meeting held for Remote Pit Operation Enhancements at Hanford (Robotics - TMS 2195)
Viscosity Tests Simulate Pipeline Plugs
Mobile Retrieval System Operated at ORR (TMS 2947)
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Presolicitation Notice Posted for Pipeline Unplugging Project (TMS 2367)
Sampling End-Effector for West Valley Tanks (Robotics TMS 2941) 
TFA Midyear Review Provides Update, Prioritized Outyear Tasks 
Workshop Fosters Integration Between University Programs and Focus Areas
Subsurface Contaminants Focus Area Midyear Review Includes Projects Relevant to TFA

February 29, 2000
The Idaho National Engineering and Environmental Laboratory Completes Inspection and Heel Sampling of
Tank WM-183 (TMS 85, 810, 890, 2386)
Demonstration of Fluidic Sampler Indicates Modification Needed (TMS 2119)
Tank TH-4 Interfaces For Russian Pulsating Mixer Pump Reviewed (TMS 2370)
Pulsating Mixer Pump Transport Cradle En Route to ORR (TMS 2370)
Feasibility Study Reviewed For Grouting Demonstration (TMS 82)
Workshop Focuses On Tank Closure Issues
Tank SY-101 Saltcake Dissolution Successful (TMS 1989)
Chemical Cleaning Demonstration Discussed With Russian Delegates (TMS 2967) 
Waste Transfer Solids Formation Work Discussed On Videoconferences

January 31, 2000
Mobile Retrieval System Installed In Tank 3003-A (TMS 2947) 
Russian Pulsating Mixer Pump Prepares For Cold Testing (TMS 2370)
Multifunction Probe Installed And Operating At Hanford Site (TMS 1985)
Oak Ridge Reservation Plans Retrieval Of Consolidation Tank (TMS 85, 810,2116, 2085)
Pulse Jet Technology Planned For Use Again (TMS 2411)
Unexpected Double Salt Discovered In Hanford Site Tank Waste (TMS 1989)
TFA Guides User To Help For Solving Evaporator Problem
Retrieval And Characterization Support Aids In Closure Planning
Sampler Design Requirements Discussed (ROBOTICS - TMS 2941)
Corrosion Species Monitor Making News (TMS 1985; CMST TMS 2015)

1999

December 31, 1999
Alternative Filter Design Reviewed At Mott Corporation (TMS 2405) 
Ultrasonic Densimeter Demonstrated To Support Hanford Waste Transfer Monitoring (TMS 2388)
Corrosion Probe Installation Closer To Completion (TMS 1985) 
Federal Energy Technology Center Designated As National Laboratory 
Farewell Roast Given For Technical Operations Coordinator 
Canister Decontamination Techniques Presented 
TFA Participates In Project Meeting On Cs/Sr/TRU Process Monitors 
Process Monitors Compared To Millimeter Wavelength Sensor 
TFA Conducts Slurry Monitor Workshop In Atlanta 
TFA Crossflow Filtration Studies Useful At INEEL (TMS 350)

November 30, 1999
Vendors Present Alternative HEPA Filter Conceptual Designs (TMS 2091) 
LDUA Inspection And Heel Sampling Campaign Completed (TMS 85, 810, 890, 2386) 
Promising Anti-Foaming Agent Demonstrated For Out-Of-Tank Evaporator (TMS 20)
Data From Double Salt Experiments Will Improve Models (TMS 1989)
Separations Symposium Highlights DOE Waste Challenges 
Role Of Characterization Evolves 
Gate Review Assesses Retrieval Technologies 
Programs Coordinate Aluminum Precipitation Tasks 
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Retrieval Projects Reviewed At Savannah River Site 
Collaboration Improves Vadose Zone Studies 
Robotic Progress, FY00 Plans Reviewed At Kickoff Meeting

October 31, 1999
Report Completed on Tall Column Testing Using Crystalline Silicotitanate (TMS 21) 
Small Scale Melter Runs Completed On Calcine Waste (TMS 2009)
Report On Grout Injection Cold Demonstation Completed (TMS 2368) 
Flygt Mixer Undergoes Testing At ORR (TMS 2232) 
First Flygt Mixer For Tank 19 Arrives (TMS 2232) 
Heel Sample Analysis Completed (TMS 2386) 
TFA/EMSP Modeling Efforts Confirm Glass Experiments (TMS 2009) 
Russian Pulsating Mixer Pump, Interface Unit Arrive In Tennessee (TMS 2370) 
Houdini II Completes Retrieval Activities, Removes Core Samples (TMS 85, 810, 812, 2211, Robotics TMS
2085)

September 30, 1999
Raman Probe Demonstrated on Tank Waste (CMST - TMS 1544) 
Crystalline Silicotitanate Solubility Issues Discussed (TMS 21) 
GAAT Retrieval Continues (TFA/ROBOTICS) 
Immobilization Activities at Florida International University Reviewed (TMS 2092, 2009) 
Concept Determined for Riser Pit Decontamination System (ROBOTICS-TMS 2195)
Combined Chemistry/Corrosion Probe Development Reviewed (TMS 1544)
FY00 Retrieval Activities Reviewed 
Advanced Vitrification System Tested on Simulated Waste 

August 31, 1999 
Corrosion Probe Awaiting Deployment at Hanford Site (TMS 1985)
Grout Injection Technology Undergoes Gate Review (TMS 2368)
Rheology Tests Evaluate Sludge Settling
Hot Cell Testing Planned for Grouted Sludge (TMS 2369)
Open House Offers Tour of Pretreatment Equipment (TMS 20, 21, 350)
Slurry Monitoring Activities Discussed at Hanford Site

July 31, 1999
Crystalline Silicotitanate (CST) Loaded Into 20-Ft-Tall Column (TMS 2216)
Test To Demonstrate Replacement Of Melter Knife Edge Completed (TMS 2092)
Grout Injection Technology Successfully Demonstrated (TMS 2368)
Phase I Feasibility Tests On Fluidic Sampler Completed (TMS 2119)
Continuous Stirred Tank Reactor Experiments Successful
New Technology Used In HLW Processing Tank Sampler (TMS 2007)
Timely Welding Repairs Support Argentine Melter Runs
Technical Assistance Provided For Hanford Site Waste Feed Delivery 
HLW Alternatives Review Team Issues Draft Final Report 
Technical Assistance Provided On Pipe Plugging/Unplugging Proposals (TMS 2367)

June 30, 1999
Solid/Liquid Separation System Up And Running (TMS 350)
Cesium Removal System And Out Of Tank Evaporator Begin Processing Waste (TMS 21 and 20)
Contracts Awarded For Regenerable Filter Design (TMS 2091) 
Groundbreaking Starts On Pipe Plugging/Unplugging Testbed (TMS 2367)
Scarab-3 Deployed At Oak Ridge Reservation (ROBOTICS - TMS 2086)
Trimmed Impeller Corrects Transfer Pump Problem 
Waste Conditioning System Keeps Slurry Density In Check (TMS 2385) 
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Surprise Pipe Encountered By Cutting Tool (TMS 2093)
Universal Solvent Extraction Technology Demonstrated (ESP - TMS 206)
Interim Report Issued On Hanford Phase I High-Level Waste Treatment 
Saltcake Dissolution Workshop Focuses On ESP Model 
AEA Technology Pretreatment Work Reviewed 
West Valley Demonstration Project Plans Reviewed
Retrieval Activities In France Reviewed 

May 31, 1999
Test Plans Reviewed For Nested Array Fluidic Sampler (TMS 2119)
Rotating Mast For Flygt Mixer Passes Tests With Flying Colors 
MLDUA Completes Retrieval In Tank W-7 At Oak Ridge Reservation (TMS 85, 810, 812) 
Deployment Planned For Prototype Ultrasonic Density Sensor (TMS 2388)
Results Of Liquidus Temperature Experiments Presented 
Hanford High-Level Waste Alternatives Team Begins Assessment 
Development Underway For Tank Riser Pit Decontamination System (Robotics - TMS 2195) 
FY2000 Plans For Alternatives To In Tank Precipitation Discussed 
Robotics Topical Meeting Provides Forum For Information Exchange 
In Situ Glass Performance Testing Compared To Lab Results 
Melter Technical Exchange Brings Together International Technology Developers, Users

April 30, 1999
RCRA Compliant Sampling Design Concept Developed For Nested Array Fluidic Sampler (TMS 2119)
Three Universities Successfully Block Pipes In Design Contest (TMS 2367)
Variation Of Tank Riser Pit Remote Operations System Reviewed (ROBOTICS: TMS 2195)
SCARAB-3 For Horizontal Tanks Deployed At Test Facility (ROBOTICS - TMS 2086)
Technical Assistance On Mixer Pump Operations Provided To Hanford Site (TMS 2111)

March 31, 1999
Tanks Selected for Multipoint Injection™ Cold/Hot Demonstrations
Pulse Jet Mixer System Mobilizes Tank Sludge at Oak Ridge Reservation
Advanced Vitrification System Test Results Reviewed
Argentine Resins Vitrified at Clemson University
TFA Reviews Proposal for Continued Mission of M-Area Vitrification Facility
Needs Discussed for West Valley Demonstration Project in FY00
TFA, EMSP Tasks Covered at CMST FY99 Midyear Review
Productive TFA FY99 Midyear Review Marred By Thefts

February 28, 1999
Light Duty Utility Arm Obtains Heel Samples
Strength Tests Conducted For Multipoint Grout Injection Demonstration 
Report Completed On Gunite Tank Pipe Plugging Demonstration
Houdini-II Deployed In Radioactive Waste Tank
Savannah River Site Plans For Cold Demonstration Of Multipoint Injection Technology
Surpernate Fed Through Solids Monitoring Test Loop At Oak Ridge Reservation
In Situ Regenerable HEPA Filter Task Receives Award
FY99 Pipe Unplugging Activities Reviewed
Site Needs Reviewed At TIM/TAG Meeting
Savannah River Site FY99 Activities Reviewed
TFA Sponsors Pipe Plugging Problem For University Contest
Technical Assistance On Retrieval Provided At Hanford Site

January 31, 1999
New Solid/Liquid Separation System Arrives At Oak Ridge Reservation
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Feasibility Demonstration For Fluidic Sampler At Hanford Discussed
Saltcake Dissolution Team Uncovers Discrepancy In ESP Model
Scarifying System Leaves Oak Ridge Tank Virtually Spotless
TRUEX Testing Completed At INEEL
RFP Issued For Savannah River Site Evaporator System
Pulse Jet Mixer In Place At Oak Ridge Reservation
Technical Assistance Provided For Hanford Retrieval Effort
Consensus Reached On Performance Testing For Immobilized Low Activity Waste
Probe Designs Reviewed For Savannah River Site Tanks 40 And 43
Retrieval Performance Evaluation Report For Hanford Tanks Reviewed
TFA Authorized To Proceed With Fabrication Of Russian Pulsating Mixer Pump
TFA Facilitates Lessons Learned From Modified LDUA Deployment

1998

December 31, 1998
Pulsed Air Mixing System Deployed in Gunite Tank W-9
TFA and Robotics Support TARZAN Project Review
Deployment of Pulsating Mixer Pump Discussed at Oak Ridge Reservation
Permeater(tm) (CPer) Demonstrated at Hanford
Savannah River Site Hosts Orientation for In-Situ Regenerable HEPA Filter Proposal Representatives
TFA Reviews Hanford Technology Efforst with Site Representatives
TFA Conducts Retrieval/Closure Workshop at Savannah River Site
Technology Needs Discussed at Oak Ridge

November 30, 1998
Crystallization in Feed Pump During DWPF Recycle Stream Tests
New Pour Spout Tested and Working Well
Field Tests for Cone Penetrometer Demonstrated
Saltcake Dissolution Modeling Used to Examine SY-101
Technical Assistance Provided for SY-101 Crust Growth
Retrieval Needs Discussed, Technical Assistance Provided at Savannah River Site
Milestone Revised for Delivery of AEA Fluidic Sampler
FY99 Kickoff Meeting a Success
Cs Removal Technical Assistance Provided to Hanford Privatization Contractor
Teamwork Necessary Among TFA and Crosscut Programs
Technology Gaps Identified for Waste Feed Sampling and Analysis

October 30, 1998
Interface Requirements Identified for Industry to Retrieve Hanford Tank Heel
High-Level Waste Separations Filter Demonstrated at INEEL
Critical Data Published on Increasing Waste Loading in Glass Canisters
Performance Test of Grout vs. Glass for Oak Ridge Tank Sludges Completed
Denitration of INEEL Calcine Waste Process Improvements Completed
Improvements Made in Glass Formulations for INEEL Waste
Request for Proposal (RFP) Announced for Regenerable Filtration System 
Communications Staff Change for TFA Technical Team 

October 15, 1998
Tank Closure Status, Technologies Topic of Las Vegas Meeting
Meeting Highlights Progress on Developing Glass for Hanford Site Low-Activity Waste
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September 30, 1998
New Cone Penetrometer Probes Tested at Hanford Site
Parametric Tests Provide Critical Data on Sludge Solids 
Technical Team Undergoes Series of Changes
Ion-Exchange Sorbents Recommended for Cesium Removal at INEEL
Fluidic Sampler Deployed in Savannah River Site Tank 
Dilution Modeling of Hanford Tank SY-101 Supports Waste Transfer Decisions

September 15, 1998
State-of-the-Art Corrosion Monitoring Probe Deployed in Hanford Tank
EIC Corrosion Monitor Meeting Focuses on Functions and Requirements for Savannah River Site Probe

August 31, 1998
Nonradioactive Checkout of the Solids Monitoring Test Loop Completed
Stirred Melter to Provide Glass Flow for Pour Spout Improvement Studies
Auger Sample Results Provide Insight to Hanford Waste Composition
Historical View of Tank Contents Altered by Auger Sampling
Technical Assistance Provided by TFA in Gathering Tank Removal Cost Estimate Data

August 15, 1998
Corrosion Probe Target Tank Changed
Feasibility Tests of Nested Array Sampler Reviewed
In-Tank Precipitation Alternative Team Evaluates Crystalline Silicotitanate (CST)

July 30, 1998
Borehole Miner Removes the Bulk of the Sludge from Old Hydrofracture Tanks

July 17, 1998
Borehole Miner Deployed in Oak Ridge Reservation Tank
Disposable Crawler Developed for Final In-Tank Cleaning
Nonradioactive and Radioactive Tests Completed on Pulsed Air Technology

June 15, 1998
Experts to Review Immobilized Low-Activity Waste Performance Strategy at Hanford
Pulsed Air System Undergoing Hot Testing In Tank W-9
Sampling of Saltcake in Tank 16 Annulus Completed
Bench-Scale Testing of Evaporator Starts for Savannah River Incineration Facility
Scarab Remote Vehicle Delivered to Oak Ridge Reservation

May 30, 1998
Prototype Pipe Plug Installed in Gunite Tank
Hanford Product Acceptance Team Re-Orders Milestones to Strengthen Task
Flygt Mixers Are Undergoing Testing for Waste Mobilization 
Alkaline Solvent Extraction of Cesium Shows Promise for Savannah River Site 
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Borehole Miner Repaired and Moved to Tank Site

May 15, 1998
Record Cone Penetrometer Push Made at Hanford Site
Feasibility Tests Completed on EIC Corrosion Species Probe 
Testing Begins on Using Ion-Exchange Materials for Vitrification Facility Recycle Stream
Tank W-6 Walls Studied with Characterization Tool in Preparation for Retrieval
Lime Studied for Controlling Gel and Solid Formation in Enhanced Sludge Washing
Extensive Literature Search Completed on Alternative Cesium Removal Methods

April 30, 1998
Workshop Held to Improve Defense Waste Processing Facility (DWPF) Waste Loading 
Temperature and Sodium Aluminate Formation Linked, According to Sludge Washing Test

April 15, 1998
Initial Glass Formulation for Idaho Tank Site's High-Activity Waste
Borehole Miner Completes Cold Testing 
Out-of-Tank Evaporator Reducing Waste Volume for User
FY 98 Site Needs Assessment Available Online

March 31, 1998
Cells Unit Filter Undergoes Testing Using Dissolved Calcine at Idaho Site
Tests Conducted on Removing Cesium with AMP-PAN for Idaho's Dissolved Calcine
Portable Band Saw Tested as a Pipe Cutting Tool at Oak Ridge Reservation
Lift System for Positioning the Cone Penetrometer in a Tank Farm Successfully Tested
Soil Sampler Probe for Cone Penetrometer Tested in Hanford Soils
Conductivity Probes Value as a Process Tool for Sludge Washing Evaluated

February 28, 1998
Report Issued on Fluidic Pulse Jet Mixing Pump
Borehole Miner Undergoing Testing
One Step Closer to Closing Tank TH-4; Functions and Requirements Document Completed
End Effectors to Plug Pipes in Gunite Tanks Tested
Preliminary Tests of Sealing Material for Pipes into Gunite Tanks
Idaho Light-Duty Utility Arm (LDUA) Meetings Discuss Integration and Technology Value
Waste Retrieval Operations Completed in Tank W-4
Gunite Scarification Completed in Tank W-4; Residual Contamination Reduced by a Factor of 4
Video Inspection of Tank W-6 Done in Preparation for Waste Retrieval Activities
Parametric Studies Show when Water Washes Stop Being Effective for Sludge Washing
Report Completed on Cold Demonstration of Multi-Point Injection Technology

January 31, 1998
Vendor Performs Field Test of Soil Sampler for Penetrometer; Technology on Schedule
PITBULLTM Pump Evaluated for Removing Savannah River Site Tank Waste
Liquidus Temperature Data for Defense Waste Processing Facility Glass Submitted for Review
Multi-Point Injection Technology Undergoes Cold Demonstration



Tanks Focus Area - Technical Highlights Back Issues

http://emslws03/tfa/hilight/back/index.htm[10/13/2009 10:43:56 AM]

Sludge Pile in Tank W-4 Removed Using Houdini
Gunite Scarifying End Effector Deployed in Tank W-4
Planning and Reviews Underway to Move Retrieval Equipment from Tank W-4 to W-6
Tank AX-104 Auger Sample Analyzed Using the Laser Ablation/Mass Spectrometer

1997

December 31, 1997
Cooling of Solids Containing Phosphates and Formation of Gels Studied
Waste Retrieval Continuing in Tank W-4 at Oak Ridge Reservation
Wall Scarifying Started in Tank W-4 at Oak Ridge Reservation
Out-of-Tank Evaporator Reduces Waste Volume in Melton Valley Storage Tanks
Tank 17 is Closed

November 30, 1997
Preventing Phosphate Compounds from Plugging Waste Lines Part of Sludge Treatment Studies
Idaho Arm Undergoing Systems Checkout
Hanford Tanks Initiative (HTI) Team Visits Waterways Experimental Station (WES)
Retrieval Begins in Oak Ridge Tank W-4
Tank 17: Controlled Low Strength Material Pour Completed
Analysis of Russian Cross-Flow Filter Testing Results

October 31, 1997
AEA Pulse Jet Technology Doing Well in Bethel Valley Tanks

October 15, 1997
Light-Duty Utility Arm (LDUA) Characterization Tools Demonstrated
Studies Progressing to Support Waste Loading Modeling
Borehole Miner in Old Hydrofracture Tanks Work
Tank 17 Closure Work: Sludge Entraining and Strength Material Added
Acid-Side Processing of Hanford Site Waste
Waste Retrieval Equipment Setup Happening at Oak Ridge Site Tank W-4 
Houdini Vehicle Maintenance Being Performed
Error in Previous Report

September 30, 1997
Testing Looks for Ways to Prevent Unwanted Solids in Sludge Processing
Light-Duty Utility Arm Arrives at Idaho Site
Sensor Arrays Studied for Savannah River Site Vitrification Process Vessels
Laser Ablation/Mass Spectrometer (LA/MS) Data Processed Faster
Retrieval and Characterization End Effectors Demonstrated
Oxidation Studies Performed to Make Technetium Removal Easier
Cells Unit Filter Completed Hot Testing at Idaho Site
Hanford Cone Penetrometer Fielding Draft Document Completed
Cone Penetrometer/Raman Probe Development for Hanford Platform Completed
Product Acceptance Data Gathered for Low-Activity Waste Forms
TFA Technical Team Undergoes Three Membership Changes

September 15, 1997
Pulse-jet System Installed In Bethel Valley Evaporator Service Tanks
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Retrieval Operations Demonstrated At Oak Ridge Reservation
Vitrification Of Crystalline Silicotitanate (CST) Started
Caustic Recycle Testing Completed and Heading For Industry
Qualification Testing Of Third Arm System Completed Successfully
Light-Duty Utility Arm (LDUA) Extended Reach End Effector Testing Completed
Decontamination Of Cesium Removal System Exterior A Success

August 30, 1997
Transuranic Extraction Work Generates Further Site Interest
Pulsed Air Tested For V-Tank Stabilization Work At Idaho Site
Waste Retrieval Completed At Tank W-3; Other Activities Being Conducted
Confined Sluicing End Effector (CSEE) Scarifying Tests Conducted
Waste Measured In Tank 241-AX-104
Product Acceptance Testing Being Performed
Enhanced Sludge Washing (ESW) Report Issued
Strontium Extraction Demonstration Report Published

August 15, 1997
Radioactive Crystalline Silicotitantate (CST) Vitrification Started
Hanford Tanks Initiative (HTI) Leads to Possible Multiple Site Benefit
Waste Retrieval Two-Thirds Completed at Oak Ridge Tank W-3
Extendible Nozzle Delivered to Oak Ridge Reservation
Tank 106-C Request for Proposal Released

July 31, 1997
Waste Is Being Retrieved at the Oak Ridge Reservation
Tank 20 Closed at Savannah River Site
Cells Unit Filter Testing at Idaho National Engineering and Environmental Laboratory
Third Pilot-scale Test of Caustic Recycle Completed; Fourth Started
Private Vendors Complete Cold Demo Tests of Retrieval Tools
Retrieval, Pretreatment, Safety Interface Meeting Held
Russian Retrieval Equipment Tested and Demonstrated

July 15, 1997
Extended Reach End Effector Fabricated for LDUA
LDUA Testing for Idaho Site Progressing Smoothly
Variable Depth Fluidic Sampler Meeting Held
Russian Retrieval Scientists Working at Hanford Site

June 30, 1997
First Caustic Recovery and Recycle Pilot-Scale Test Completed
Modified LDUA and Confined Sluicing End Effector Deployed
Cesium Removal Sorbent Ready for Transport
Last Fills Being Added to Prepare Tank 20 for Closure
Decision and Risk Analysis/management Workshop Held

June 15, 1997
Post-Delivery Testing Completed for LDUA #3
LDUA Set up to Retrieve Waste at Oak Ridge Reservation
Retrieval Analysis Tool "Alpha" Version Released
Product Acceptance Workshop Held
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Technical Task Plans Reviewed

May 30, 1997
Cooling Coil Cleaning and Retrieval End Effector Demonstrated
Melter Spout Working Well
The First Pilot-Scale Test for Caustic Recovery Was Initiated 
Hanford Tanks Initiative In-Tank Volume Estimate Planning Completed
Technical Exchange with Waste Isolation Pilot Plant Staff
Hanford Tanks Initiative Retrieval and Closure Peer Review Held

May 16, 1997
Fourth Cesium Removal Demonstration Completed
Topographical Mapping System Data Analysis Completed 
Tether Handling System Successfully Tested
Tanks 20 and 17 Approaching Completion
FY98 to FY00 Multiyear Technical Responses Are Now Online
Product Acceptance Testing Meeting
Development of Retrieval Performance Evaluation Criteria Support 
Hanford Tanks Initiative Meets with Indian Nations
Meeting with Community Leaders Network Discusses Involvement in Program Planning
TFA Technologies Discussed at American Nuclear Society Meeting
Western Governor's Association Meets to Discuss Clean-up Technologies

April 30, 1997
Vitrification of Ion Exchange Material From Oak Ridge Reservation 
Plans for Closing Tank 20 Are Progressing 
Borehole Miner Undergoes 90% Design Review 
Hanford Tanks Initiative Vadose Zone Characterization Task Begins 
FY97 Needs Assessment Now On-line 
Laser Ablation/Mass Spectrometer Presented at International Conference 
Characterization, Monitor, and Sensor Technology Review 

April 15, 1997
Cesium Removal Flow Testing Completed at Hanford
FY97 Needs Assessment Published 
Coordination of FY98 Sludge Work
Efficient Separations and Processing Crosscutting Program's Midyear Review 

March 28, 1997
Third Cesium Removal Run Completed 
End Effector Prototype Being Tested for Idaho National Engineering and Environmental Laboratory 
Technical Midyear Review Held in Richland, Washington 
Evaluating Porous Electrode Technology and Nitrate/Nitrite Removal 
Waste Slurry Transport Instrumentation Investigation Kickoff 

February 28, 1997
Cesium Removal Technology Processes Over 4,500 Gallons of Radioactive Waste
Countercurrent Demonstration of Strontium Extraction Done on Actual Waste
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Preliminary Results from Caustic Recycle and Recovery Work
LDUA Can be Deployed in Flammable Gas Tanks 
Nondestructive Examination End Effector for the LDUA Demonstrated 
Waste Dislodging Hose Management System Demonstrated with LDUA 
Hanford Tanks Initiative Technical Peer Review on Characterizing Residual Tank Waste Conducted 
Hanford and Idaho National Engineering and Environmental Laboratory Deployment Needs Reviewed 

January 31, 1997
Caustic Recovery and Recycle Process Completes First Radioactive Demonstration
Flowsheet Testing Performed on Strontium Extraction Process
Technical Highlights Undergoes a Few Changes
Error in Previous Highlight Report
Crystalline Silicotitanate Gate Review

1996

December 31, 1996
Retrieval Systems Demonstrated at Oak Ridge National Laboratory
Pulsed Air Mixer Successfully Demonstrated
Meeting on Extendible Nozzle Demonstration
Hanford Tanks Initiative Technical Exchange with Idaho National Engineering Laboratory

November 22, 1996
TFA Technical Team Experiences Changes
Extendible Nozzle Planned for Oak Ridge Site
LDUA #4 Delivered to Oak Ridge National Laboratory
Topographical Mapping System Calibration Completed
Two Hot Demos of AEA Technology Planned
Test Plan Completed For Cesium Flow Studies

October 25, 1996
Technetium Removal Flow Studies Completed
Silica Gel Investigated for Immobilization of Technetium in International Study
LDUA FY97 Kickoff Workshop Completed
Research and Development Announcement Review

October 11, 1996
LDUA Deployed
Laser Ablation/Mass Spectrometer Deployed
Cone Penetrometer/Raman Project On Hold

September 15, 1996
Mobile Cesium Removal System Working On Actual Tank Waste 
LDUA Moves From Development To Deployment 
Crystalline Silicotitanate Performs Well On Hanford Supernate
Alternative Processes May Be Needed To Sufficiently Remove Nonpertechnetate

August 16, 1996
Cesium Removal Sorbent Tested
Cells Unit Filters Results Obtained
LDUA Qualification Test Completed
Topographical Mapping System Testing Started
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Laser Ablation/Mass Spectrometer System Performs Well in Cold Test
Multiyear Program Plan Completed

July 19, 1996
Solvent Transuranic Extraction Process Demonstrated
Confined Sluicing End Effector Delivered and Demonstrated
LDUA Acceptance Testing at Hanford Completed
LDUA Water Decontamination Integration with the Supervisory Controller Completed
LDUA Remote Operation from Control Trailer Demonstrated

June 30, 1996
Cone Penetrometer Truck Tested and Being Shipped to Hanford Site
Sample Holder Revised for Laser Ablation/Mass Spectrometer
Crystalline Silicotitanate Wins R&D 100 Award
Cesium Removal Demonstration Acceptance Testing Completed
Gel Formation Observed in Enhanced Sludge Washing Test with Hanford Sludges
LDUA Acceptance Testing Initiated at Hanford
LDUA Staff Trained by Spar
LDUA Video End-Effector Modifications Completed
LDUA Supervisory Data Acquisition System Software Modifications Completed
Riser Preparation for LDUA Deployment Completed on Schedule

May 31, 1996
Chemical and Radiation Testing Successfully Completed on Raman Probe
Removable Raman Probe Design Finished
Spectrometer Successfully Installed in Cone Penetromter
Laser Ablation/Mass Spectrometer System Control and Data Acquisition Software Being Tested
Tests Study Gelatinous Material Formation During Pretreatment
Out-of-Tank Evaporator Transferred to Oak Ridge National Laboratory
Initial Design to be Determined for Countercurrent Decanting System
Solvent Extraction of Technetium from Supernatant Demonstrated
First End-Effector Successfully Mounted on LDUA
End-Effector Test Report Issued
Multiyear Program Plan Final Date Changed

May 3, 1996
Light-Duty Utility Arm Testing Begins
Hanford Tanks Initiative Plans to Use LDUA
LDUA Technology Transferred to Fuel Pin Investigation
LDUA Data Acquisition System Testing Done
LDUA High Resolution Stereoscopic Video System Post-delivery Test Report Issued
Detailed Design of Fume Hood for Laser Ablation/Mass Spectrometer Begins
Simulant Preparation and Sampling Plan Issued
Salt Dissolution and Corrosion Studied
Sensitivity Analysis Completed for "Base Case" Tank Closure

April 19, 1996
Electrical Resistance Tomography Successfully Deployed Using a Cone Penetrometer
Out-of-Tank Evaporator Demonstration Successfully Completed
LDUA Shipped to Hanford Site
Comments Resolved and Final Geometry Selected for Confined Sluicing End Effector
Industry Demonstrates Saltcake Retrieval Devices

March 31, 1996
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Out-of-Tank Evaporator Operating on Melton Valley Storage Tank Supernate
Aluminum Concentration in Leachates Studied for Enhanced Sludge Washing
LDUA and Deployment System Fully Assembled at Spar
LDUA Sampler End Effector Testing in Progress
LDUA-ORNL Decon System Final Design Packages Received
LDUA Control System Communication and Instrument Drawings Completed

March 15, 1996
Sorbent Selected for Cesium Removal Demonstration
Ion-Exchange Material Replacement Sought for In-Tank Precipitation
Melton Valley Storage Tank Waste Modified to Mimic Hanford Waste
Confined Sluicing End Effector Prototype Successfully Tested for Customer
Waste Retrieval and Tank Closure Demonstration at SRS

February 9, 1996 
Fourier Transform Infrared Moisture Measurement System Deployed in 222-S 
Hot Cell
LDUA Optical Alignment Scope Test Fixture Installed
LDUA Mobile Deployment System Lifting Fixture Contract Set
LDUA Baseline Supervisory Data Acquisition System Completed
Surrogate Test Performed on Out-of-Tank Evaporator
Gunite and Associated Tanks Waste Simulated and Being Used in Crossflow Tests

1995

December 1995
New Safety Requirements on Hanford Tanks May Cause Raman Probe Redesign
New Raman Deployment Task to Facilitate Technology Transfer
Target Description for Laser Ablation/Mass Spectrometer Software Developed
Particle Stream Sampling Method for Laser Ablation/Mass Spectrometer
Oak Ridge Confined Sluicing End Effector Prototype Testing
LDUA Functional Test a Success

November 1995
Tank Sludge Found to be Homogeneous
LDUA System Hot Test Expense Funding Authorized
LDUA Deployment Planning Workshop Completed
Extendible Nozzle Successfully Demonstrated
SPAR LDUA Moves Beyond Tanks
Cesium Removal Demonstration Safety Assessment and Draft Selection Criteria Completed
Testing on Sluicing End Effector Started

October 1995
Out-of-Tank Evaporator Testing Performed
Sludge Treatment Samples Received
Near Infrared Moisture Probe Being Installed
Vitrification Systems Database Available

September 1995
New Technology Transferred to Commercial Sector
Hydraulic Test Bed Demonstrated
Batch Tests Conducted on Removing Cesium from Supernate Using New Sorbent
Cesium Removal Column Tests Performed
LDUA Video End Effectors Delivered to Hanford
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LDUA Internet World Wide Web Page Created
Near Infrared Spectrometer Measurements Meet Key Milestone

Revised: May 10, 2001
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Resume
C. Phil McGinnis

Technology Integration Manager
for Pretreatment

Education

M.S. Chemical Engineering, University of
Tennessee
B.S. Chemical Engineering, University of
Tennessee

Current Assignment

Mr. Phil McGinnis is Waste Processing and
Disposal Program Manager for the
Underground Storage Tank-Integrated

Demonstration and is responsible for all pretreatment projects within the
USTID including 15 projects worth $10M at seven DOE laboratories and
numerous universities. He manages technology development activities for
tank waste pretreatment at Oak Ridge National Laboratory (ORNL).
Previous tank waste work included developing proposals for pretreatment
work at ORNL, including a hot pilot plant to demonstrate system needed for
waste processing. From the inception of DOE Office of Environmental
Restoration and Waste Management until 1992, he worked in the Technical
Program Manager's office. He was program and operations manager for
treatment of a large quantity of spent fuel waste into a safe form. Previous
experience involves chemical process engineering and production
management for private sector companies.

Revised: November 9, 2001

 

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.ornl.gov/


TFA - Resume

http://emslws03/tfa/org/bio/mcginnis.htm[10/13/2009 10:44:06 AM]

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Resume

http://emslws03/tfa/org/bio/Gibbons.htm[10/13/2009 10:44:08 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Resume
Peter W. Gibbons

Technology Integration Manager for
Retrieval

Education

B.S. Mechanical Engineering, University of
California, Berkeley

Current Assignment

Pete Gibbons is the DOE Tanks Focus Area
Retrieval Technology Integration Manager. He is
employed by Numatec Hanford Corp. and is part
of the Single-Shell Tank Retrieval Program

Office within Hanford's River Protection Project. His job is to ensure that
sound technical approaches are used to solve HLW Site users' tank waste
retrieval problems.

Mr. Gibbons' areas of expertise include design, testing, and implementation
of remote systems, as well as program management. His career includes
lead responsibility for preparations to develop an arm-based system for
retrieving the radioactive waste heel from Hanford Site Tank 241-C-106
(done under the Tank Waste Remediation System). He has also been
responsible for maintaining and designing remotely operated equipment,
specifically remote hot cell grapples, fuel pin weighing system, fuel
assembly dismantling equipment, shipping containers for fuel and irradiated
materials and related equipment.

He currently serves as Vice-Chair of the Industrial Advisory Board for
WERC, a DOE sponsored Consortium for Environmental Education &
Technology Development that sponsors, among other things, an annual
University Design Contest that provides low-cost "out of the box" ideas for
solving real-world technical problems. He is also the Chair of an IAEA
Consultancy on Radioactive Tank Waste Retrieval and Transfer.

Updated: February 19, 2001
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Peter W. Gibbons

Technology Integration Manager for
Retrieval

Education

B.S. Mechanical Engineering, University of
California, Berkeley

Current Assignment

Pete Gibbons is the DOE Tanks Focus Area
Retrieval Technology Integration Manager. He is
employed by Numatec Hanford Corp. and is part
of the Single-Shell Tank Retrieval Program

Office within Hanford's River Protection Project. His job is to ensure that
sound technical approaches are used to solve HLW Site users' tank waste
retrieval problems.

Mr. Gibbons' areas of expertise include design, testing, and implementation
of remote systems, as well as program management. His career includes
lead responsibility for preparations to develop an arm-based system for
retrieving the radioactive waste heel from Hanford Site Tank 241-C-106
(done under the Tank Waste Remediation System). He has also been
responsible for maintaining and designing remotely operated equipment,
specifically remote hot cell grapples, fuel pin weighing system, fuel
assembly dismantling equipment, shipping containers for fuel and irradiated
materials and related equipment.

He currently serves as Vice-Chair of the Industrial Advisory Board for
WERC, a DOE sponsored Consortium for Environmental Education &
Technology Development that sponsors, among other things, an annual
University Design Contest that provides low-cost "out of the box" ideas for
solving real-world technical problems. He is also the Chair of an IAEA
Consultancy on Radioactive Tank Waste Retrieval and Transfer.

Updated: February 19, 2001
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Bill Holtzscheiter

Technology Integration Manager for
Immobilization

Education

Ph.D. Chemical (nuclear) Engineering, 
University of Maryland

M.S. Nuclear Engineering, 
University of Maryland

B.S. Chemical Engineering, 
University of Maryland

Current Assignment

Dr. E. W. (a.k.a. Bill) Holtzscheiter from the Savannah River Technology
Center has an extensive background in nuclear waste immobilization and
vitrification. Since 1990, he has managed the Savannah River Technology
Center Defense Waste Processing Technology Section. In this role, he
ensures consistency among all process modifications and the evolving
waste acceptance criteria for high-level waste. In addition, he resolves
numerous technology issues in support of the Defense Waste Processing
Facility and prepares detailed development planning documentation. From
1988 to 1990, he co-chaired the Plutonium Technology Subcommittee with
Los Alamos National Laboratory. While chairing this committee, he worked
with other sites to prepare the technology baseline products for plutonium
processing that later supported the Complex 21 process definition teams.
He has chaired the Westinghouse Government-Owned Contractor-
Operated Committee for High-Level Waste Vitrification activities. As
chairperson, he coordinated the sharing of information among Hanford,
Savannah River, Idaho, and West Valley Sites to reduce duplication of
efforts and improve the quality of documentation and interfaces.

Revised: December 2, 1999
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Tom Thomas

Technology Integration Manager
for Characterization

Education

Ph.D. Physical Chemistry, Washington State
University
M.S. Chemistry, University of New Mexico
B.S. Chemistry, University of Washington

Current Assignment

Currently, Dr. Thomas provides technical oversight
for Westinghouse Idaho Nuclear Company's (WINCO's) Waste
Management and Spent Fuel Technology Development Program at Idaho
National Engineering and Environmental Laboratory. He is one of only two
scientists/engineers at WINCO to have achieved the highest distinction of
Consulting Scientist on the Westinghouse technical ladder. He has been
invited to serve as a consultant to the International Atomic Energy Agency
on a number of projects. During 1990 and 1991, he served as Technical
Program Manager at WINCO for programs funded by the Office of Science
and Technology. This task involved working with DOE, Idaho Operations
Office and DOE Headquarters to call for and review technical task plans,
monthly reports, and technical progress in the funded programs. From 1978
to 1984, he served as Assistant Program Manager in the Airborne Waste
Management Program Office, which was a lead laboratory for DOE-
Headquarters. The office developed a DOE national strategy for
management of airborne wastes and provided technical and administrative
management of over 30 research and development programs involving
about $34M of expenditures. He holds three patents and has over 30
technical publications.

Revised: February 13, 2001
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Michael T. Terry

Technology Integration Manager for
Safety

 

 

Education

M.S. Mechanical Engineering, Washington
University

B.S., Mathematics, 
University of New Mexico

Licensed Professional Engineer

Current Assignment

Michael T. Terry has extensive experience in radiological, nuclear, and
process safety regulation of privatized contractors; nuclear and nonnuclear
facility and process engineering, design, construction, and operation;
conduct of operations; and project management and administration. He is
currently a member of the Probabilistic Risk and Hazard Analysis Group at
Los Alamos National Laboratory.

For the past three years, he has been on a full-time assignment at the
Hanford Site supporting Tank Waste Remediation Systems (TWRS)
privatization . Mr. Terry, as Deputy Safety Task Leader, helped define,
develop, and document a new and unique approach to radiological, nuclear,
and process safety regulation of privatized contractors. This approach is
included in the TWRS privatization contracts. DOE's Assistant Secretary for
Environment, Safety, and Health, the Assistant Secretary for Environmental
Management, and the Undersecretary of the DOE formally endorsed this
approach. Further, he served as the Staff Assistant to the Acting Director of
the office (within DOE, Richland Operations Office) established to
implement the regulatory program. Mr. Terry also prepared detailed review
plans and safety reviews of contractor deliverables.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.lanl.gov/worldview/
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At Los Alamos, Mr. Terry led a team to develop scope, cost, and schedule
estimates to support safe restart of Omega West Reactor following an
unanticipated SCRAM. He was also the principal developer for upgraded
programs in conduct of operations, quality assurance, configuration
management, and training at the reactor. He also provided leadership and
strategic planning for Los Alamos' Conduct of Operations program and
conducted conflict resolution negotiations and strategic planning. As
principal author and contributor, he led the preparation of two major safety
documents for the New Production Reactors Safety Program: the general
safety principles and requirements, and a guide for safety analysis report
preparation for nonreactor nuclear facilities. As Manager of Design at Los
Alamos Technical Associates, Inc., Mr. Terry has led or contributed to
facility and equipment designs for a variety of nuclear facilities.

Revised: September 18, 2001
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Betty Carteret

Technology Delivery Manager

Education

B.S. Mechanical Engineering, Washington State
University
B.A. Asian Studies, University of Virginia

Current Assignment

Betty Carteret is currently the Technology Delivery
Manager within the TFA Technical Team. The

objective of this position is to focus more attention on the delivery of
products and deployment of technologies at major DOE tank sites. Each
year, a set of key deliverables is selected to measure the performance of
both the TFA national program and the Technical Team. It is the
responsibility of the Technology Delivery Manager to track progress on
completing these key deliverables and resolve issues to ensure successful
delivery of TFA funded technologies. In this role, Ms. Carteret works closely
with TFA technical area managers, DOE, task performers and site users
(EM-30 and EM-40 site representatives at the five sites) to ensure that
quality products are delivered and deployments accomplished. Because
TFA's performance depends on deployment support from the tank farm
operations organizations at the DOE sites, TFA must establish clear
performance requirements, link projects to user performance agreements,
and oversee implementation closely. As the Technology Delivery Manager,
she will focus attention on delivery of both hardware and data that are
critical to meet user program requirements.

Background

Betty Carteret is a mechanical engineer with 13 years of experience in
project management and mechanical systems design. Before coming to
Pacific Northwest National Laboratory in 1996, she worked for
Westinghouse Hanford Company on numerous projects, including
managing the Light-Duty Utility Arm project for the TFA. In this role, she

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.pnl.gov/
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successfully built a strong partnership with users and operations personnel
to implement transfer of systems for field deployment at three DOE sites.

Revised: May 31, 2000
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Tom Brouns

Technical Team Manager

Education

M.S. Chemical Engineering, Washington State
University
B.S. Chemical Engineering, Washington State
University

Current Assignment

Tom Brouns manages the Technical Team of seven
national laboratories and DOE contractors for the TFA, the national science
and technology program supporting the environmental remediation of the
DOE's radioactive tank wastes. The TFA delivers science and technology
solutions to the priority problems of its radioactive waste tank users at
Hanford Site, Savannah River Site, Idaho national Engineering and
Environmental Laboratory, Oak Ridge Reservation, and the West Valley
Demonstration Project. As Technical Team Manager, Tom is responsible for
ensuring the TFA has a strong technical program that solves key problems
for the user. To accomplish this objective, he builds strong partnerships
between the various organizations in TFA including the User Steering
Group (senior contractor managers), the Technology Integration Managers
(subject area experts from TFA's laboratory and contractor partners), and
the Technical Advisory Group (senior technical advisors) to ensure the
technical program is responsive and acceptable to users, stakeholders, and
the broader technical community.

Background

Before his involvement in the TFA, Mr. Brouns served as manager of the
Organics Product Line of the DOE's Contaminant Plume Containment and
Remediation Focus Area. In this position he reported to the DOE Savannah
River Operations Office and was responsible for managing a development
program that selected technologies from industry, universities, and national
laboratories to meet DOE's needs to cleanup organic contaminants in soils

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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and groundwater.

Mr. Brouns' other significant assignments and accomplishments include:

Coordinator for Volatile Organic Compound (VOC)-Arid Integrated
Demonstration Program -- Managed a $16M/year multi-disciplinary
program for the DOE's Office of Technology Development which
demonstrated and transferred technologies to remediate VOCs and
associated contaminants in soil and groundwater at arid sites.
Managed and conducted research and development in bioremediation
of VOC-contaminated groundwater; microbial treatment of nitrate and
chlorinated organic contaminants in groundwater; interaction of heavy
metals and radionuclides with microorganisms; improved off-gas
treatment systems for radioactive tank wastes and other projects.

Revised: December 13, 1999
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Roger L. Gilchrist

Technical Integration Coordinator

Education

M.S., Nuclear Engineering, Texas A&M University
M.S., Health Physics, Texas A&M University
B.S., Electrical Engineering, University of
Tennessee

Current Assignment

Roger Gilchrist is the Technical Integration
Coordinator for the Tanks Focus Area (TFA)
Technical Team. In this role, he serves as the

senior technical advisor for the TFA. The TFA delivers science and
technology solutions to the priority problems of its radioactive waste tank
users at Hanford Site, Savannah River Site, Idaho national Engineering and
Environmental Laboratory, Oak Ridge Reservation, and the West Valley
Demonstration Project.

As Technical Integration Coordinator, Roger is responsible for developing a
strong technical program that is integrated with the TFA partners. He leads
the TFA Technology Integration Managers (subject area senior experts from
TFA's laboratory and contractor partners) in assessing DOE's complex-wide
highly radioactive tank waste remediation problems as related to technology
needs. He leads the development of a multiyear technical program to
address the high-priority needs; coordinates the technical peer reviews
performed by the Technical Advisory Group (senior technical advisors) to
ensure the technical program is responsive and acceptable to users,
stakeholders, and the broader technical community; and coordinates
technology development and deployment projects totaling approximately
$50,000,000 annually.

Background

For over 20 years, Roger Gilchrist has worked with industry and U.S. and

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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international government agencies. During this time, he has served as a
private consultant, functioned as an advisor to universities, managed line
organizations, and lead large interdisciplinary technical programs. He has
supported international treaty negotiations and performed weapons
qualifications for the Department of Defense; led major technical programs
and developed international memorandums of cooperation for DOE; and led
nuclear reactor review programs for the U.S. Nuclear Regulatory
Commission. <>Examples of detailed experience:

Directed national and international programs for the U.S. Nuclear
Regulatory Commission to assess emergency preparedness of all
operating commercial power reactors post-TMI; and reviewed the
operational readiness and Rad-Chem. Programs of all power reactor
programs

Lead DOE'S national program Underground Storage Tank Integrated
Demonstration -- Managed a $26M/year multi-disciplinary program for
the development of underground storage tank remediation
technologies

Managed the Washington, D.C. operations for Westinghouse Hanford
Company and functioned as a Congressional Liaison for
Westinghouse Electric Company

Revised: February 13, 2001
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The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly basis*. To be sure you don't miss an issue, see
"How to Subscribe/Automatic E-mail Notification" at the bottom of this page. Click
Back Issues to view previous editions of the TFA Technical Highlights.

The direction of the Tanks Focus Area (TFA) is driven by user
needs at the Hanford Site, Savannah River Site, Oak Ridge
Reservation, Idaho National Engineering and Environmental
Laboratory, and West Valley Demonstration Project. Key
Accomplishments towards meeting these user needs are posted at
http://www.pnl.gov/tfa/accomp.stm. In each edition of our Technical
Highlights, the section regarding Key Accomplishments is dedicated
to telling you about deployments, demonstrations and data provided
to our users as the TFA works to deliver effective science and
technology in support of the DOE tank cleanup mission.

For the latest information related to Salt Processing Project
activities at the Savannah River Site, see
http://www.pnl.gov/tfa/saltrd/news.stm.

*The information contained in the TFA highlights is based on the most recent
recent research and development activities available, and should be considered
preliminary until published in a technical report.

June 2002

Key Accomplishments

Nothing to report

Significant Events/Activities

RONDE System Undergoes Successful Acceptance Testing
(TMS 3070)

Special Meetings and Technical Assistance

TFA Supports Fernald Technical Assistance Requests, Test
Preparations
Workshop Held to Evaluate Flow Sheet Options for Hanford
LAW Treatment Alternatives
TFA Co-Hosts Technical Exchange on Mixer Pump
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Technologies
TFA Discusses Retrieval Activities at Hanford Technical
Seminar

Upcoming Activities
Technical Team Contacts
How To Subscribe
Back Issues

Key Accomplishments
Nothing to report

Significant Events/Activities

RONDE System Undergoes Successful
Acceptance Testing (TMS 3070)
The lower knuckle region of double-shell tanks at the Hanford Site
is considered the area of greatest stress and carries the greatest
potential for damage and leakage. Located just above the
construction weld on the vertical portion of the tank and just past the
transition weld on the tank bottom, this one-foot-radius area of
concern cannot be reached by conventional inspection techniques.
To address the need for an inspection technology with the ability to
provide structural integrity data from this critical region, TFA and
CH2M Hill Hanford Group (CHG) funded Robotics Crosscutting
Program (RBX) personnel at the Pacific Northwest National
Laboratory (PNNL) to develop the Remotely Operated Non-
Destructive Examination (RONDE) system.

Following human factors testing of the RONDE system in early May,
PNNL RBX personnel performed acceptance testing of the system
on May 30, 2002, at its facilities in Richland, Washington. With
several representatives from CHG in attendance, RBX personnel
demonstrated procedures for (1) general system operability; (2)
calibration and deployment; (3) flaw detection and sizing; (4) system
failure modes and retrievability; and (5) system teardown and setup.
The system also performed inspection of a variety of knuckle
regions in a large carbon-steel tank mockup. The testing - which the
testing team and witnesses deemed completely successful - places
TFA and CHG two weeks ahead of schedule towards deployment
this summer.

The RONDE system uses a slightly adapted off-the-shelf magnetic
crawler to transport synthetic aperture focusing technique (SAFT)
transducers (developed by PNNL) into the tank annulus. Working in
tandem (hence, the reference to Tandem SAFT, or TSAFT), the
transducers work by emitting sound waves into the lower knuckle

http://www.pnl.gov/tfa/backissue.stm
http://www.hanford.gov/
http://www.robotics.ost.doe.gov/
http://www.robotics.ost.doe.gov/
http://www.pnl.gov/tfa/hilight/back/31may02.stm#ronde
http://www.pnl.gov/tfa/photos.asp?TechnologyID=111&CategoryID=6
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region, producing scans of the area. The scan data are analyzed
using the SAFT software for indications of pitting, wall thinning, and
corrosion. Now that acceptance testing has proven the system is
fully operational, site personnel will next conduct a performance
demonstration test to qualify the system for use in Hanford's double-
shell tanks. (Contact: Mike Terry, LANL, 509-372-4303)

Special Meetings and Technical
Assistance

TFA Supports Fernald Technical Assistance
Requests, Test Preparations
The Fernald Environmental Management Project, located in
southwest Ohio, houses silos containing processed ore generated
by past high-grade uranium metal production in support of national
defense activities. Because Fernald is one of the DOE Office of
Environmental Management (EM) sites targeted for closure in 2006,
EM and Fluor Fernald (the site's management and operations
contractor) are working to determine methods for retrieving the ore
and closing the silos. TFA - at the request of DOE and Fluor Fernald
- is assisting with this effort by providing expertise and technical
integration leadership.

On May 16, 2002, the TFA Retrieval Technology Integration
Manager (TIM) met with representatives from DOE-Headquarters
and Fluor Fernald in Oak Ridge, Tennessee, to discuss technical
assistance from the DOE Office of Science and Technology. During
the meeting, the participants discussed eight technical assistance
requests from Fernald - five of which were determined to be high
priority: (1) treatment (grouting) of Silo 1 and 2 wastes (each 1.5-
million-gallon-capacity silo contains the waste material beneath a
bentonite clay cap) for disposal; (2) risk reduction and schedule
acceleration for remote handling and packaging of Silos 1 and 2
waste; (3) optimum container loading (involving a plan to package
higher activity waste in the bottom third of the container and inert
waste in the upper two-thirds of the container, resulting in lower
dose and elimination of container capping operations); (4) Silo 3
material retrieval (involving dry bulk retrieval using pneumatic and
mechanical excavation); and (5) Silo 3 material packaging.

For these five priority needs, Fernald requested the assistance of
individuals with expertise in the areas of classifier thickening,
remote handling and packaging, robotics, dry bulk retrieval, and dry
bulk powder and agglomeration. TFA provided the names of
recommended subject matter experts to lead or participate on the
five teams. The TFA Pretreatment Technical Integration Manager is
leading one team to provide technical assistance in examining slurry
processing from receipt of the wastes from the silos through
clarification and stabilization. That team is tasked with supporting
hydraulics and cool loop testing; process equipment reviews; and

http://www.pnl.gov/tfa/org/bio/terry.stm
http://www.fernald.gov/
http://www.em.doe.gov/index4.html
http://www.em.doe.gov/index4.html
http://www.fluor.com/projects/fed_fernald.asp
http://www.pnl.gov/tfa/org/bio/gibbons.stm
http://www.pnl.gov/tfa/org/bio/gibbons.stm
http://apps.em.doe.gov/ost/
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instrumentation, process control, and safety evaluations.

In addition to providing support to the technical assistance requests,
TFA continues to provide technical expertise and input into the
selection of a retrieval system for Silos 1 and 2. On May 28 - 30,
2002, the TFA Retrieval TIM participated in a meeting at The
Providence Group (TPG) in Knoxville, Tennessee, to discuss
preparations for full-scale testing of the sluicing system in the Cool
Loop Test Facility. The testing - scheduled to begin at the end of
June at TPG - will involve an 80-foot by 15-foot mockup tank, the
retrieval pump module, two sluicers, two sets of three receipt and
decant vessels, and six feet of crushed limestone placed in the test
tank for retrieval simulation. Robotics Crosscutting Program
personnel from the Pacific Northwest National Laboratory and Oak
Ridge National Laboratory (whose participation in the testing is
funded by TFA) worked with TPG and Fluor Fernald to prepare the
simulant recipe and develop the test plan. Besides retrieval
performance testing, the system will undergo a component life test
later this year to measure the effects of abrasion on the pump,
valves, and piping. (Contact: Pete Gibbons, NHC, 509-372-4926;
Phil McGinnis, ORNL, 865-576-6845)

Workshop Held to Evaluate Flow Sheet Options
for Hanford LAW Treatment Alternatives
Under a Hanford Mission Acceleration Initiative (MAI), TFA, the
DOE Office of River Protection (ORP), and CH2M Hill Hanford
Group (CHG) are collaborating to develop plans for conducting a
demonstration of several alternative treatment options for low-
activity waste (LAW) stored at the Hanford Site's 200 Area tank
farms. A demonstration of compatible alternatives other than
vitrification could result in acceleration of single-shell waste retrieval
and LAW treatment at the Hanford Site. In April 2002, TFA, ORP,
and CHG held a workshop with technology vendors and evaluators
to define, evaluate, and rank potential treatment options. As a result,
nine flow sheet options outlining possible alternatives were selected
for further evaluation towards demonstration on Hanford waste.

On May 21-23, 2002, a workshop was held in Richland,
Washington, to evaluate the potential technologies and flow sheet
options selected during the April workshop. During the workshop,
participants from TFA, ORP, and the River Protection Project joined
the Hanford Cleanup, Constraints, and Challenges (C3T) ORP
Baseline Opportunities subteam (consisting of representatives from
the Washington State Department of Ecology, DOE-Headquarters,
DOE-Idaho, and independent subject matter experts working
together to accelerate and streamline Hanford cleanup) to evaluate
the flow sheet options against criteria (compliance and safety,
project utility, operability, and technical and programmatic risk)
developed by the C3T sub-team.

As a result of the evaluation, the C3T sub-team will recommend

http://www.robotics.ost.doe.gov/
http://www.pnl.gov/tfa/org/bio/gibbons.stm
http://www.pnl.gov/tfa/org/bio/mcginnis.stm
http://www.hanford.gov/orp/
http://www.hanford.gov/
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several flow sheet options, including sulfate removal, bulk
vitrification, and containerized grout, for further testing. One option -
based on an active metal reduction process previously developed by
the DOE Office of Science and Technology (OST) - was deemed
highly promising but lacked the technical maturity to be selected for
the timeframe set for the MAI demonstration (within three years).
The C3T sub-team will recommend referral of this technology to
OST for further development to address key technical uncertainties
and to prove viability as a treatment option for Hanford LAW. The
C3T sub-team will document the results of the workshop in an
upcoming evaluation report. (Contact: Betty Carteret, PNNL, 509-
375-4337)

TFA Co-Hosts Technical Exchange on Mixer
Pump Technologies
At the Savannah River Site (SRS) and Hanford Site, mixer pump
technology is used to mobilize and retrieve waste from the sites'
high-level waste tanks. One technology - the Advanced Design
Mixer Pump (ADMP) - is currently being refurbished and lengthened
for possible deployment in SRS Tank 18, and also has potential use
in single-shell and double-shell tanks at the Hanford Site.

To support Hanford's bid for a new mixer pump technology, on June
19 and 20, 2002, TFA's Retrieval Technology Integration Manager
facilitated a technical exchange on the ADMP technology.
Participants included Westinghouse Savannah River Company
(WSRC) staff and two Hanford Site representatives involved with
mixer pump retrieval of double-shell tanks. During the exchange,
which was hosted at SRS, the WSRC retrieval principle investigator
presented detailed information on the specifications being drafted
for the new modified ADMP. During a separate meeting, the
Hanford Site representatives provided another WSRC principle
investigator (who is responsible for four new SRS waste retrieval
projects) with information about current plans for Hanford mixer
pump activities.

Participants expressed appreciation for TFA's coordination and
involvement of the successful exchange and expressed concern
about future inter-site integration without an independent
organization to facilitate this type of forum. (Contact: Pete Gibbons,
NHC, 509-372-4926)

TFA Discusses Retrieval Activities at Hanford
Technical Seminar
On June 12, 2002, CH2M Hill Hanford Group (CHG), hosted the
fourth session in a series of technical seminars intended to provide
tank retrieval and closure information to personnel from the Hanford
Tank Farm Closure Program. At this session, held in Richland,
Washington, the TFA Retrieval Technology Integration Manager and
a representative of the Robotics Crosscutting Program at the Pacific
Northwest National Laboratory discussed recent developments in

http://apps.em.doe.gov/ost/
http://www.pnl.gov/tfa/org/bio/carteret.stm
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http://www.hanford.gov/
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TFA retrieval activities and the ongoing technical information
exchange among TFA, its user sites, and Russian engineers and
scientists. Technologies discussed during the session included the
Topographical Mapping System (deployed in Hanford Tank U-107 in
September 2001); the Pit Viper (deployed in Hanford Tank C-104 in
December 2001); and the Russian Pulsating Mixing/Pumping
System (deployed in Oak Ridge Reservation's Tank TH-4 in
January 2001).

Through technical exchanges and seminars like this one, TFA
continues to foster the sharing of DOE complex-wide high-level
waste remediation experience and expertise among the user sites.
(Contact: Pete Gibbons, NHC, 509-372-4926)

Upcoming Activities
July 6 - 13, 2002
Tank S-102 Retrieval Testing, Zheleznogorsk, Russia
Contact: Pete Gibbons, NHC, 509-372-4926
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The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly basis*. To be sure you don't miss an issue, see
"How to Subscribe/Automatic E-mail Notification" at the bottom of this page. Click
Back Issues to view previous editions of the TFA Technical Highlights.

The direction of the Tanks Focus Area (TFA) is driven by user
needs at the Hanford Site, Savannah River Site, Oak Ridge
Reservation, Idaho National Engineering and Environmental
Laboratory, and West Valley Demonstration Project. Key
Accomplishments towards meeting these user needs are posted at
accomp.htm. In each edition of our Technical Highlights, the section
regarding Key Accomplishments is dedicated to telling you about
deployments, demonstrations and data provided to our users as the
TFA works to deliver effective science and technology in support of
the DOE tank cleanup mission.

For the latest information related to Salt Processing Project
activities at the Savannah River Site, see saltrd/news.stm.

*The information contained in the TFA highlights is based on the most recent
recent research and development activities available, and should be considered
preliminary until published in a technical report.
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Simulant Testing Completed on Full-Scale Alternative Air
Filter Media (TMS 2091)
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TFA Sponsors Vapor Corrosion Workshop for Low Carbon-
Steel Tanks
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Progress/Status
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Key Accomplishments
Nothing to report

Significant Events/Activities

Simulant Testing Completed on Full-Scale
Alternative Air Filter Media (TMS 2091)
High-level waste tank sites across the DOE complex are faced with
high costs for replacing the high-efficiency particulate air (HEPA)
filters when they fail, not to mention the increased personnel
radiation exposure during maintenance and filter replacement
operations. TFA is funding efforts at the Savannah River Site (SRS)
to investigate alternative filter technologies for replacing HEPA filters
currently used to prevent the release of radioactive particles at DOE
waste tank sites. During the past two years, SRS, through the
National Energy Technology Laboratory (NETL), has worked with
two vendors, Mott Corporation and CeraMem, to design full-scale,
regenerable filtration technologies that would continue to provide a
high level of protection to the environment while reducing the
associated risks and costs. In December 2001, both filtration
systems - one composed of sintered nickel media and the other of
ceramic - successfully underwent a preliminary design review, and
both filters were deemed suitable to site needs and approved for
additional testing.

During the week of March 25, 2002, researchers at the Savannah
River Technology Center completed simulant testing of the
CeraMem (ceramic) and Mott (sintered nickel) filters. The test
program was designed to load the filter media as much as possible
(significantly more than anticipated during normal field operations),
followed by a regenerable cleaning cycle. The following week, both
filters were returned to Air Techniques International (ATI) at Oak
Ridge National Laboratory for post-particle retention tests to confirm
integrity of the filter media and compare pre-simulant testing
performance to that of post-simulant testing. The maximum flow rate
measured by ATI was lower than specified (10 cfm for the Mott filter,
and 115 cfm for the CeraMem filter); however, this was expected
due to the overly conservative test conditions resulting in increased
pressure drop for both filters. Both filters did exceed the minimum
filtration requirement of 99.97% efficiency at normal test conditions.
Compared to previous testing (in June and October 2001,
respectively), the CeraMem filter experienced a very slight change

http://www.em.doe.gov/sc/sc.html
http://www.fetc.doe.gov/
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in filter efficiency and the Mott filter did not exhibit any changes in
particle retention, indicating that the in situ cleaning cycles were not
harming the filters.

Completion of this testing provides NETL and SRS with additional
performance information necessary to finalize selection of a vendor
for providing a full-scale filter system as an alternative to
conventional HEPA filtration systems. (Contact: Mike Terry, LANL,
509-372-4303)

Special Meetings and Technical
Assistance

TFA Sponsors Vapor Corrosion Workshop for
Low Carbon-Steel Tanks
On March 26 - 27, 2002, TFA sponsored a workshop at the
Savannah River Site (SRS) to discuss vapor space (the area above
the waste) and beachline (the area where the waste meets the tank
wall) corrosion as potential degradation mechanisms in carbon-steel
storage tanks, which are primarily located at SRS and the Hanford
Site. The workshop was comprised of an expert panel consisting of
representatives from TFA, Los Alamos National Laboratory, Iowa
State University, the Savannah River Technology Center (SRTC),
and the TFA Technical Advisory Group, who - along with observers
from the Defense Nuclear Facility Safety Board (DNFSB) - worked
to develop a basic understanding of the important parameters
related to these types of corrosion.

The participants reviewed operational and corrosion history of low
carbon-steel tanks in general, and each site participant presented
historic and operational information about their specific high-level
waste (HLW) tanks. The panel recommended that integrated
parallel pathways be pursued to evaluate existing vapor space
corrosion data, gain a better understanding of the surface chemistry
within the vapor space, and identify the local chemistry that affects
tank integrity. A rough draft of recommendations from individual
panel members was provided during the first week of April, and a
draft report is currently being reviewed. Subsequent to the meeting,
a letter from the DNFSB was transmitted to the DOE Office of
Environmental Management requesting a DOE briefing to the Board
on the workshop's findings.

TFA is providing opportunities for expert collaboration among its
technical performers and experts, waste tank sites, and academia to
address and ultimately mitigate structural integrity concerns related
to corrosion in HLW storage tanks constructed of carbon steel. In
addition to this workshop, collaborations will continue with the
formation of a working group, led by SRTC, that will convene to
share lessons learned, minimize duplication of effort across the
complex, and review and recommend revisions to directives and

http://www.em.doe.gov/sc/sc.html
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guidance documents related to tank corrosion/management issues.
(Contact: Mike Terry, LANL, 509-372-4303)

TFA Co-Sponsors Mission Acceleration Initiative
Technology Demonstration Workshop
TFA is assisting the DOE Office of River Protection (ORP) and
CH2M Hill Hanford Group (CHG) with developing plans under a
Mission Acceleration Initiative to conduct a demonstration of several
technology options considered for alternative treatment of low-
activity waste (LAW) stored at the Hanford Site's 200 Area tank
farms. Successful demonstration of alternative treatment options
could significantly reduce the amount of Hanford waste requiring
vitrification at the site's Waste Treatment Plant (WTP) and
potentially avoids the need to construct an additional treatment
facility in the future.

On April 2-3, 2002, TFA, ORP, and CHG co-sponsored a facilitated
technology workshop in Richland, Washington, to define, evaluate,
and rank viable treatment alternatives. The objective of this
workshop was to review available information on the technologies
proposed for LAW treatment, discuss how to combine the
technologies into viable treatment sequences other than the current
baseline WTP process, and screen out technologies and
combinations that do not appear viable for short-term (within three
years) demonstrations. Approximately 50 people, representing both
technology specialists/vendors and technology evaluators from
various organizations around the DOE complex, attended the
workshop. The first day of the workshop involved an overview of the
possible technologies and treatment options, constraints, and
opportunities for in-tank and skid-mounted operations. This was
followed by presentations by technology specialists and vendors
summarizing the available information on their technologies and
proposed treatment options relevant to Hanford LAW treatment. The
second day involved an evaluation and recommended ranking of the
proposed options and relevant technologies by evaluators with
experience in similar projects.

As a result, a group of technologies was selected for further study
and detailed flowsheet development by CHG during the next six
weeks. A second meeting is planned in May during which a smaller
panel consisting primarily of representatives from the Cleanup,
Constraints, and Challenges Team (a group consisting of decision
makers from DOE, regulators, government contractors, the state of
Oregon, Native American tribes, and the labor industry working
together to accelerate and streamline Hanford cleanup) will make a
final selection of options that will be carried forward for
demonstration on Hanford tank waste during the next three years.
(Contact: Betty Carteret, PNNL, 509-375-4337)

Corrosion User's Group Convenes to Discuss
Program Progress/Status

http://www.hanford.gov/orp/
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Radioactive waste storage tanks are susceptible to corrosion, which
can damage tank walls and compromise the structural integrity of
the tank. TFA has been working with its user sites to investigate and
- in some cases - deploy real-time corrosion monitoring
technologies. These technologies are intended to eventually replace
less-efficient baseline corrosion monitoring and control methods,
such as process knowledge, tank sampling, and chemical analysis.

On April 9, 2002, TFA participants in development and deployment
of electrochemical noise (EN) corrosion probes from four tank sites
made short presentations at the National Association of Corrosion
Engineers (NACE) International Corrosion 2002 Conference and
Exposition in Denver, Colorado. A representative from Hiline
Engineering, the commercial fabricators of the first EN probes
applied in high-level waste tanks, reviewed the EN development
program for Hanford and Oak Ridge Reservation (ORR). The three
probes currently installed in Hanford's AN tank farm (Tanks AN-104,
AN-105 and AN-107) are collecting data that are reported to a
central data collection station. These data will ultimately be
compared with laboratory-measured corrosion parameters collected
from those tanks outfitted with EN probes. In addition, the ORR
probe will be removed from the operating tank, the electrodes
analyzed, and the results compared to information gathered from
the probe while installed in the tank.

The principal investigator from the Savannah River Site (SRS)
described their EN-Raman chemical species probe that has been
tested and awaits deployment, and the principal investigator from
the Idaho National Engineering and Environmental Laboratory
(INEEL) described their program under way for detecting localized
corrosion associated with sodium-bearing waste (SBW). TFA
commissioned AEA Technology (AEAT) last fiscal year to begin EN
studies using simulated INEEL tank materials (304L stainless steel)
exposed to SBW chemistry. At the NACE Conference, AEAT's
representative summarized the results of those studies and
described FY02 work related to electrode design optimization and
EN response in simulated high-level waste tank sludge. The INEEL
participant reported that the Concerto EN (data collection) System
[supplied by Corrosion and Protection Centre Industrial
Services/Petroleum Research and Production (CAPCIS/PRP)
company, also present at the meeting] and Amulet software was
delivered to the site. CAPCIS/PRP staff are scheduled to provide
training to INEEL staff on the Concerto EN system in May. (Contact:
Mike Terry, LANL, 509-372-4303)

Upcoming Activities
May 12 - 17, 2002
International Conference on Robotics and Automation, Washington,
DC
Contact: Barry Burks, RBX Crosscutting Program, 865-218-8705

http://www.hanford.gov/
http://www.oro.doe.gov/
http://www.em.doe.gov/sc/sc.html
http://www.inel.gov/environment/


TFA - Key Highlights - March 2002

http://emslws03/tfa/hilight/back/30apr02.htm[10/13/2009 10:44:28 AM]

May 13 - 15, 2002
Discuss Silos Retrieval Project, Oak Ridge, Tennesee
Contact: Pete Gibbons, NHC, 509-372-4926

May 14 - 16, 2002
Saltcake Dissolution, Waste Chemistry and Transport Technical
Meeting, Richland, Washington
Contact: Phil McGinnis, ORNL, 865-576-6845

May 19 - 23, 2002
Discuss Savannah River Site Alternatives Projects, Aiken, South
Carolina 
Contact: Gary Josephson, PNNL, 509-375-6613

May 20 - 21, 2002
Russian Technical Exchange/Discuss Dual Nozzle Pulsating Mixer
Pump Application to Tank S-102, Richland, Washington
Contact: Pete Gibbons, NHC, 509-372-4926

General TFA Technical Team
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Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
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Fax: 509-372-4662
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Immobilization
Bill Holtzscheiter, WSRC
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Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
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Fax: 509-372-6364
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Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov

How to Subscribe

mailto:cheryl.nickola@pnl.gov
mailto:lynne.roeder-smith@pnl.gov
mailto:janie.treadway@pnl.gov
mailto:joseph.westsik@pnl.gov
mailto:trt@inel.gov
mailto:bill.holtzscheiter@srs.gov
mailto:cpz@ornl.gov
mailto:peter_w_gibbons@rl.gov
mailto:mtt@lanl.gov


TFA - Key Highlights - March 2002

http://emslws03/tfa/hilight/back/30apr02.htm[10/13/2009 10:44:28 AM]

To receive an automatic copy of the message, send an E-mail
message to:

lyris@lyris.pnl.gov

Do not include anything in the subject line.

In the body of the message type:

SUBSCRIBE TFALIST Firstname Lastname

Example: SUBSCRIBE TFALIST Jane Doe

Do not include anything else in the message.

 

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Key Highlights - March 2002

http://emslws03/tfa/hilight/back/31mar02.htm[10/13/2009 10:44:31 AM]

The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly basis*. To be sure you don't miss an issue, see
"How to Subscribe/Automatic E-mail Notification" at the bottom of this page. Click
Back Issues to view previous editions of the TFA Technical Highlights.

The direction of the Tanks Focus Area (TFA) is driven by user
needs at the Hanford Site, Savannah River Site, Oak Ridge
Reservation, Idaho National Engineering and Environmental
Laboratory, and West Valley Demonstration Project. Key
Accomplishments towards meeting these user needs are posted at
accomp.htm. In each edition of our Technical Highlights, the section
regarding Key Accomplishments is dedicated to telling you about
deployments, demonstrations and data provided to our users as the
TFA works to deliver effective science and technology in support of
the DOE tank cleanup mission.

For the latest information related to Salt Processing Project
activities at the Savannah River Site, see saltrd/news.stm.

*The information contained in the TFA highlights is based on the most recent
recent research and development activities available, and should be considered
preliminary until published in a technical report.
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TFA Provides Technical Assistance for Fernald Silo Pump
Tests
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Key Accomplishments

UNEX Process Demonstrated on Russian
Radioactive Waste (TMS 206, 841)
At the Idaho Nuclear Engineering and Environmental Laboratory
(INEEL), approximately 4400 cubic meters of solid calcine waste
containing a highly radioactive mixture of metallic oxides, fluorides,
and other dry solids are stored in numerous stainless-steel storage
bins, which are enclosed in concrete silos. According to an
agreement with the state of Idaho, DOE must ensure that all calcine
waste meets disposal site acceptance criteria and is ready for offsite
shipment from the state by 2035. Because this waste contains
problematic radionuclides that could increase the cost of and the
final waste volume during immobilization, a separations method
must first be selected for effectively pretreating the waste to remove
and dispose of these radionuclides. Under an effort funded by TFA,
INEEL and Russian researchers at the Khlopin Radium Institute in
St. Petersburg, Russia, are developing the Universal Solvent
Extraction (UNEX) separations process, which simultaneously
removes cesium, strontium, actinides, and rare earth elements from
radioactive waste.

Previous successful demonstrations of the UNEX process on small
samples (one to two liters) of actual INEEL tank waste and
dissolved calcine resulted in the award of a patent to the
INEEL/Russian team in 2001. Recently, TFA and INEEL continued
its research of the UNEX process - this time by performing an 80-
hour test on actual Russian high-activity waste. While detailed test
data are not yet available, the test successfully demonstrated
continued versatility of the process among different actual waste
streams. Extraction efficiencies were qualitatively reported to be
very good, with no change in the solvent performance or properties
over the course of the testing. Quantitative analyses and results will
be contained in a final report.

With proven historic success on the variety of actual waste streams
tested, the UNEX process appears to be a viable candidate for
replacing direct vitrification of INEEL calcine. If calcine processing
using UNEX is used as a precursor to vitrification, the UNEX
process has the potential to reduce the production of INEEL high-
level waste glass by over 95 percent. (Contact: Phil McGinnis,

http://www.inel.gov/environment/
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ORNL, 865-576-6845)

Significant Events/Activities

Manipulator Demonstrated for Potential Use at
SRS Decontamination Facility
At the Savannah River Site's (SRS) 299-H Concentration, Storage,
and Transfer (CST) Decontamination Facility, large equipment used
during tank farm operations is decontaminated and repaired for
reuse. The equipment is saturated with high levels of radioactivity,
making it necessary for operations personnel to perform their
decontamination tasks remotely. To address the site's need for a
technology that can be readily deployed in the CST pit cells to
handle the contaminated equipment, TFA is funding an evaluation
of one such technology - the ARTISAN remotely controlled
manipulator system.

During the week of February 25, 2002, personnel from the
Savannah River Technology Center and SRS High-Level Waste
Operations traveled to Pittsburgh, Pennsylvania and Columbus,
Ohio to witness demonstrations of the ARTISAN manipulator by
AEA Technology (AEAT) and Battelle Columbus Operations. AEAT
- whose system was originally fabricated for the Hanford Site and is
currently undergoing factory testing - demonstrated a system
designed for installation through existing manipulator ports and is
expected to be used for hot cell cleanup. During the AEAT
demonstration, personnel discussed capabilities of the ARTISAN
manipulator series and possible deployment modes of their system
within the CST.

Battelle Columbus Operations is conducting cold testing of an
ARTISAN manipulator system designed and built on a mobile
platform. They demonstrated several manipulator functions and
discussed expectations of manipulator performance in relation to
planned waste packaging activities in their hot cells. TFA will
continue to support evaluations of the progress of both vendors'
developments efforts in FY02 to assist SRS users in deciding
whether or not to select one for use in the CST. (Contact: Barry
Burks, Robotics Crosscutting Program, 865-218-8705)

Ultrasonic Tests for Dry Mobilization and
Retrieval Show Promise
Radioactive waste storage tanks across the DOE complex contain
dense, dry waste forms that are extremely difficult to mobilize for
retrieval. To minimize the use of liquids to assist with waste
mobilization and retrieval, TFA is funding, researchers at the Pacific
Northwest National Laboratory (PNNL) and Oak Ridge National
Laboratory (ORNL) to identify methods for "dry" or low liquid volume
retrieval methods for potentially leaking single-shell tanks. As part of
this effort, PNNL researchers are investigating ultrasonic

http://www.em.doe.gov/sc/sc.html
http://www.aeat.com/
http://www.pnl.gov/
http://www.pnl.gov/
http://www.ornl.gov/
http://www.ornl.gov/
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mobilization probes as a method to break up various waste forms.
Researchers at ORNL are exploring the potential for deploying this
ultrasonic method together with a crawler system for retrieving the
waste.

During the week of March 4, 2002, PNNL completed a simple series
of ultrasonic tests with various sonicator "horn" shapes to evaluate
mobilization or "disruption" of sludge, saltcake, and hardpan
simulant materials. These tests successfully demonstrated the
ultrasonic mobilization method for disrupting these materials.
Additional testing demonstrated that a large ultrasonic "horn"
(measuring 9 inches by 7 inches) effectively mobilized the saltcake,
while a smaller (2-inch-diameter) "horn" more effectively disrupted
the sludge and hardpan heel.

The ultrasonic mobilization method shows promise for dry waste
retrieval, reducing the need (in some cases) for water-based
sluicing methods that increase waste volume due to added water.
Using the ultrasonic mobilization method to break up waste solids, a
crawler equipped with a plow blade could push the loosened waste
towards a pump for transfer out of the tank. (Contact: Pete Gibbons,
NHC, 509-372-4926)

Residual Liquid Measurement Equipment
Identified for WVDP (TMS 2941)
Since it began operations in the 1960s, the West Valley
Demonstration Project (WVDP) in New York has been the only
commercial nuclear fuel reprocessing plant to operate in the United
States. Alkaline waste generated by these reprocessing activities
was stored in Tank 8D-2, one of the site's two 750,000-gallon waste
storage tanks. During the past several years, site personnel have
successfully mobilized the waste, mixed it into a homogenous slurry,
and pumped the waste from the tank to the vitrification facility via a
feed tank and pipelines. Vitrification activities are now mostly
complete, and the site is preparing to meet closure requirements
defined in DOE M 435.1.1.

To assist the site with closure preparations, TFA is funding
investigations into technologies for measuring remaining volumes of
waste in pipes and small tanks. This information will allow WVDP to
plan a cleaning campaign and proceed with selection of appropriate
tank cleaning tools in preparation for closing the feed tank and
pipelines. During the week of March 11, 2002, Robotics
Crosscutting Program personnel from Oak Ridge National
Laboratory conducted a study to identify equipment for potential use
in "sensing" the amount of liquid remaining in pipes and small tanks
at WVDP. As a result, two types of non-intrusive equipment were
selected: one based on ultrasonic-level probes, and the other based
on ultrasonic weld inspection equipment.

The study found that the ultrasonic probe would work well if the

http://www.wv.doe.gov/
http://www.wv.doe.gov/
http://www.robotics.ost.doe.gov/
http://www.robotics.ost.doe.gov/
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contents consisted of liquid waste only (e.g., no sludge), while the
weld inspection equipment would exhibit tolerance towards sludge
and may provide limited liquid analysis using the speed of sound.
The weld inspection equipment includes an instrument screen for
the operator to perform remote analysis, which would require
operator training specifically for this task. Final equipment selection
will be based on specific conditions in the WVDP pipes and tanks,
including sizes, accessibility, and sludge content. (Contact: Pete
Gibbons, NHC, 509-372-4926)

Special Meetings and Technical
Assistance

TFA Midyear Review Meeting Tracks Progress;
Identifies Transition Projects
The TFA conducted its FY02 Midyear Review Meeting on March 11-
14, 2002, in Salt Lake City, Utah. The Midyear Review Meeting,
coordinated by the TFA Technical Team, is conducted annually to
validate and document TFA's technical strategy and plans, the
maturity and progress of the projects in its portfolio, and to ensure
user readiness and commitment. Also during this time, TFA's users
prioritize their science and technology development needs for the
coming year.

In keeping with new direction from DOE's Office of Environmental
Management (EM), this year's review focused on assessing the
status of projects in light of their relationship to EMs new thrust
areas for science and technology. Reviewers included the TFA Site
Representatives, User Steering Group members, and Technical
Advisory Group, as well as TFA program management staff. In all,
principle investigators presented 41 project status reviews, while two
projects underwent a more in-depth technical review. TFA's
Technology Integration Managers presented brief updates on
projects scheduled for closure in FY02 or those projects that had
recently been initiated. The TFA Site Representatives also provided
an update on their site tank waste programs, focusing on high-risk,
high-cost areas where future science and technology investments
would be most impactful.

During an executive session on March 14, the TFA Management
Team and User Steering Group discussed the compiled results of
the review based on individual reviewer scoring for each project
presentation. These results helped determine which projects would
be advocated by the sites to transition into the new thrust areas and
new project opportunities for high-level waste in FY03. (Contact:
Tom Brouns, PNNL, 509-372-6265)

TFA Provides Technical Assistance for Fernald
Silo Pump Tests

http://www.em.doe.gov/index4.html
http://www.em.doe.gov/index4.html
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At the Fernald Environmental Management Project (FEMP) in Ohio,
two 1.5-million gallon silos contain processed ore generated from
nearly half a century of production of high-grade uranium metal
products for the nation's defense program. The ore must be
retrieved or "mined" in accordance with the site's environmental
remediation mission as enforced by the U.S. Environmental
Protection Agency. In October 2001, TFA participated in a technical
project review related to the sluicing and treatment of radioactive
waste from these silos.

Following the project review, TFA recommended that Fernald revisit
the selection of a progressive cavity pump and instead search for a
pump with commercial mining applications for use during silo
retrieval activities. Fernald technical staff subsequently selected two
candidate commercial mining centrifugal pumps for evaluation. In
preparation for pump mining strategy testing, TFA contributed input
to the test loop layout, test plan development, and test simulant
selection. To resolve final technical issues and recommendations for
testing, a meeting consisting of team leaders from Fernald, technical
staff from the Oak Ridge National Laboratory and Pacific Northwest
National Laboratory, and the TFA Retrieval Technology Integration
Manager was held with representatives of The Providence Group
(the pump test site), in Knoxville, Tennessee, on March 14, 2002.
The result of the meeting was an approved test plan that was issued
March 20, 2002. (Contact: Pete Gibbons, NHC, 509-372-4926)

Upcoming Activities
April 2-3, 2002
Balance Of Mission Alternative Options for Hanford Low Activity
Waste Treatment Workshop, Richland, Washington
Contact: Betty Carteret, PNNL, 509-375-4337

April 8 - 11, 2002
Waste Management Education and Research Consortium Design
Contest, Las Cruces, New Mexico
Contact: Pete Gibbons, NHC, 509-372-4926

April 22, 2002
Discuss International Retrieval Technologies, Richland, Washington
Contact: Pete Gibbons, NHC, 509-372-4926

General TFA Technical Team
Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

http://www.fernald.gov/
http://www.epa.gov/
http://www.epa.gov/
http://www.ornl.gov/
http://www.pnl.gov/
http://www.pnl.gov/
mailto:tom.brouns@pnl.gov
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Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
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E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly basis*. To be sure you don't miss an issue, see
"How to Subscribe/Automatic E-mail Notification" at the bottom of this page. Click
Back Issues to view previous editions of the TFA Technical Highlights.

The direction of the Tanks Focus Area (TFA) is driven by user
needs at the Hanford Site, Savannah River Site, Oak Ridge
Reservation, Idaho National Engineering and Environmental
Laboratory, and West Valley Demonstration Project. Key
Accomplishments towards meeting these user needs are posted at
accomp.htm. In each edition of our Technical Highlights, the section
regarding Key Accomplishments is dedicated to telling you about
deployments, demonstrations and data provided to our users as the
TFA works to deliver effective science and technology in support of
the DOE tank cleanup mission.

For the latest information related to Salt Processing Project
activities at the Savannah River Site, see saltrd/news.stm.

*The information contained in the TFA highlights is based on the most recent
recent research and development activities available, and should be considered
preliminary until published in a technical report.

February 2002

Key Accomplishments

Nothing to report

Significant Events/Activities

Design Review, Vendor Down Selection Completed for
Filtration System (TMS 2091)
Russian Chemical Cleaning Testing Discussed (TMS 2967)

Special Meetings and Technical Assistance

Independent Review Conducted for Mobile Retrieval System
DOE/Russian Delegation Collaborate at Glass Workshop

Upcoming Activities
Technical Team Contacts

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).
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Key Accomplishments
Nothing to report

Significant Events/Activities

Design Review, Vendor Down Selection
Completed for Filtration System (TMS 2091)

Following a preliminary design review of
Mott Corporation's sintered nickel filtration
technology (right) and CeraMem's ceramic
filtration technology (left), the vendor Down
Select team determined that both media
could benefit filtration needs across the
DOE complex. (Photo provided by WSRC)

Tank sites across the DOE
complex currently use high-
efficiency particulate air
(HEPA) filters to prevent the
release of radioactive
particles, generated by tank
and waste operations, to the
environment. When excessive
material collects on the filters,
or when a filter fails (usually
due to water damage), they
must be replaced - an
exercise that exposes
personnel to radiation and
results in filter disposal and
replacement costs.

Under a task funded by TFA and the National Energy Technology
Laboratory (NETL), the Savannah River Site (SRS) is working with
two vendors (Mott Corporation and CeraMem) to design full-scale,
regenerable filtration technologies that will reduce radiation risk and
disposal costs, yet still provide site users with HEPA-grade filter
efficiency performance.

On December 11 - 12, 2001, representatives of TFA, SRS, NETL,
and the International Union of Operating Engineers National
Hazardous Materials Program (who attended for information-
gathering purposes) conducted a preliminary design review of the
Mott (sintered nickel) and CeraMem (ceramic) filtration systems.
Following the vendor presentations, the Down Select Team
(consisting of representatives from TFA, NETL, the DOE Savannah
River and Richland Operations field offices, Westinghouse
Savannah River Company, and the Savannah River Technology
Center) met on December 13, 2001, to determine which vendor
would proceed with fabrication of their system. Based on the

http://www.fetc.doe.gov/
http://www.fetc.doe.gov/
http://www.srs.gov/general/srs-home.html
http://www.iuoeiettc.org/
http://www.iuoeiettc.org/
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information presented during the design review, the team agreed
that both vendors' technologies showed positive but differing
applicability across the DOE complex. The team also agreed that, if
funding permits, each vendor would begin fabricating a full-scale
system for testing at SRS. SRS committed to identifying the
requirements needed for Mott and CeraMem to prepare final cost
proposals for design and fabrication of the full-scale systems. The
vendors will then submit their cost proposals to NETL, who in turn
will provide a recommendation for selection of one or both vendors.
Selection of both filter media designs for potential full-scale system
development completes a TFA milestone and brings SRS users a
step closer to obtaining a regenerable filter that reduces worker
exposure and filter disposal costs.

In addition to meeting SRS needs, TFA's Safety Technology
Integration Manager is providing information learned about the
sintered nickel and ceramic filtration technologies to the Idaho
National Engineering and Environmental Laboratory, West Valley
Demonstration Project, and Lawrence Livermore National
Laboratory for possible application to their specific filter needs.
(Contact: Mike Terry, LANL, 509-372-4303) 

Russian Chemical Cleaning Testing Discussed
(TMS 2967)
Through DOE's Office of Nuclear Nonproliferation (NN-40), TFA and
Sandia National Laboratory (SNL) representatives are collaborating
with researchers at the Mining and Chemical Combine (MCC)
facility in Russia to remediate radioactive waste generated by
U.S./Russian nuclear weapons production programs during the last
half century. One of the cost-effective processes and technologies
under development - chemical cleaning - is being tested at the MCC
as a possible avenue for removing radioactive high-level waste
sludge from underground storage tanks at the Savannah River Site
(SRS). Currently, mixer pumps are used in SRS tanks to suspend
insoluble sludge solids during bulk waste mobilization and transfer -
a method that leaves a significant amount of waste heel in the tanks
following transfer activities.

On January 14 - 15, 2002, TFA and SRS personnel met with the
Russian researchers and contractor representatives from SNL to
discuss the completion of chemical cleaning tests. During the
meeting held in Augusta, Georgia, the Russian researchers
described the results of dissolving Russian PUREX sludge using
both oxalic acid and oxalic acid mixed with citric acid, which
researchers hoped would result in a more even removal of fissile
materials (e.g., plutonium) and associated neutron poisons (e.g.,
iron, manganese). Previous cleaning efforts by SRS using oxalic
acid in Tank 16 resulted in removal of residual sludge, but some
plutonium remained in the tank.

The recent testing at the MCC was performed separately on liter

http://www.sandia.gov/
http://www.srs.gov/general/srs-home.html
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batches of mobilized sludge, one-cubic-meter batches of mobilized
sludge, and consolidated sludge within a large storage tank. The
Russian experts found that the addition of citric acid did result in a
more even dissolution of the sludge. Testing was also performed on
SRS tank steel corrosion coupons with a variety of acids. Oxalic
acid and oxalic/citric acid mixtures produced negligible corrosion (a
hard oxalate layer immediately formed on the coupon), while testing
with nitric acid alone resulted in a corrosion rate of 0.6 mm/year.
The participants also discussed the use of nitric acid as a potentially
viable agent for short-term use in carbon-steel tanks being readied
for closure. A report on this testing is currently being reviewed and
cleared by the Ministry of Atomic Energy of Russian Federation, and
will be provided to SNL. Additionally, a TFA-sponsored report will be
written by the SRS Principal Investigator recommending the need
for additional research or potential approaches to sludge retrieval
using chemical cleaning. (Contact: Pete Gibbons, NHC, 509-372-
4926)

Special Meetings and Technical
Assistance

Independent Review Conducted for Mobile
Retrieval System
Since ceasing active operations in 1980, Tank C-104 at the Hanford
Site has stored approximately 263,000 gallons of high-level waste
radioactive sludge; this sludge must be removed from the tank
before it can be closed. Under a project implemented to remove
waste from Hanford's single-shell tanks (Project W-523), TFA, the
Robotics Crosscutting Program (RBX), and the site's tank farm
contractor, CH2M Hill Hanford Group (CHG), are collaborating with
industry to develop a Mobile Retrieval System (MRS) for installation
and deployment in Tank C-104. Currently, the system's suppliers
are designing and fabricating system components. Once that task is
completed, the MRS will undergo acceptance testing at the
manufacturer's facility, assembly and function testing at Hanford,
and finally cold testing with simulated waste before installation in
Tank C-104.

On February 19 - 21, 2002, TFA and RBX organized an
independent review of the planned cold testing in Richland,
Washington. Representatives from several organizations that played
key roles in the remediation of the Gunite and Associated Tanks
and Federal Facility Agreement tanks at the Oak Ridge National
Laboratory (ORNL) participated in the review, as well as
representatives from TFA, RBX, the DOE Office of River Protection,
and CHG (including members of the Project W-523 team). Briefings
were provided on project status, the MRS system concept, risk
analysis and mitigation, planned factory acceptance tests, and future
functional and operational cold testing. The review panel also
discussed lessons learned from the ORNL tank remediation and

http://www.hanford.gov/
http://www.hanford.gov/
http://www.robotics.ost.doe.gov/
http://www.hanford.gov/orp/index.html
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system test experiences. A report will be issued to CHG within the
next several weeks that summarizes observations and
recommendations of the review panel.

Once the MRS is deployed in Tank C-104, it will be the first time
that the proposed components will operate in a nuclear waste
environment. The independent review helps to determine the
system's viability and reduces the risk of encountering significant
field operational problems following deployment. (Contact: Pete
Gibbons, NHC, 509-372-4926)

DOE/Russian Delegation Collaborate at Glass Workshop
For more than 12 years, Russian researchers have been evaluating
the behavior of high-sodium glass buried in soil consisting of sand,
clay, silt, and other organic matter. These experiments revealed a
waste stream with a salt content very similar to that expected of
Hanford Site low-activity waste (LAW). Because of the high
applicability to potential glass formulation activities at Hanford, TFA
and SIA Radon of Moscow, Russia, are collaborating to evaluate
Russian-developed field-testing, behavioral methods, and analyses
as they relate to helping predict the long-term performance of
Hanford LAW glass.

On February 11 - 15, 2002, TFA, CH2M Hill Hanford Group (CHG),
and the Pacific Northwest National Laboratory hosted the SIA
Radon researchers at a workshop held in Richland, Washington, to
discuss the status of testing and modeling work performed to date.
During the workshop, CHG's representative provided a description
of the site's LAW, its current vitrification program, and LAW glass
disposal plans. In turn, a Russian researcher provided the status of
their in situ testing program. The participants also discussed scope
and schedule, sample analyses requirements, and sample transport
and testing logistics. Based on workshop discussions, a test plan
was drafted to guide testing.

When the project is complete, SIA Radon researchers will provide a
final report containing all of the data collected, interpretation of the
data, and conclusions from the project. This collaboration is being
performed by TFA under the auspices of the Joint Coordinating
Committee for Environmental Restoration and Waste Management
between DOE and the Ministry of Atomic Energy for the Russian
Federation. (Contact: Joe Westsik, PNNL, 509-372-6330)

Upcoming Activities
March 11 - 15, 2002
TFA Midyear Review Meeting, Salt Lake City, Utah
Contact: Tom Brouns, PNNL, 509-372-6265

General TFA Technical Team

http://www.pnl.gov/
http://www.jccem.fsu.edu/
http://www.jccem.fsu.edu/
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Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)
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Tom Thomas, INEEL
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Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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The Tanks Focus Area publishes this newsletter of current technical
events and accomplishments on a monthly basis*. To be sure you
don't miss an issue, see "How to Subscribe/Automatic E-mail
Notification" at the bottom of this page. Click Back Issues to view
previous editions of the TFA Technical Highlights.

The direction of the Tanks Focus Area (TFA) is driven by user
needs at the Hanford Site, Savannah River Site, Oak Ridge
Reservation, Idaho National Engineering and Environmental
Laboratory, and West Valley Demonstration Project. Key
Accomplishments towards meeting these user needs are posted at
accomp.htm. In each edition of our Technical Highlights, the section
regarding Key Accomplishments is dedicated to telling you about
deployments, demonstrations and data provided to our users as the
TFA works to deliver effective science and technology in support of
the DOE tank cleanup mission.

For the latest information related to Salt Processing Project
activities at the Savannah River Site, see saltrd/news.stm.

*The information contained in the TFA highlights is based on the most recent
recent research and development activities available, and should be considered
preliminary until published in a technical report.

January 2002

Key Accomplishments
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Key Accomplishments

Pit Viper Deployed in Tank C-104 Pit at the
Hanford Site (TMS 2195, 2180)
Under a project funded by TFA and the DOE Office of River
Protection (ORP), Robotics (RBX) Crosscutting Program experts
from the Pacific Northwest National Laboratory (PNNL) and Oak
Ridge National Laboratory collaborated for more than a year to
procure and assemble components of the Pit Viper system. This
remotely operated manipulator system consists of an integrated
backhoe, manipulator arm with attachments, and a compact remote
operator console (developed by the Deactivation and
Decommissioning Focus Area) that work together to perform
retrieval and cleanup tasks in the heavily contaminated single-shell
tank pits at the Hanford Site. RBX and ORP's tank farm contractor,
CH2M Hill Hanford Group (CHG), developed the Pit Viper to
demonstrate a safe, cost-effective method for conducting such
dose-intensive pit operations.

Following months of
extensive system testing
and operator training at the
site's Hazardous Material
Management and
Emergency Response
(HAMMER) test facility,
RBX and site tank farm
personnel installed the Pit
Viper in the heel pit of Tank
C-104 in early December.

 

(photo provided by Pacific Northwest
National Laboratory)

This aging tank, constructed in 1944 and removed from service in
1980, contains approximately 263,000 gallons of high-level
radioactive waste sludge that must be removed before closure
activities can proceed.

On December 17 - 19, 2001, TFA, CH2M Hill Hanford Group, and
PNNL RBX personnel successfully deployed the Pit Viper in the
heel pit of Tank C-104. During the first day of the three-day
deployment, the Pit Viper's water knife began cutting the pit's

http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
http://www.robotics.ost.doe.gov/
http://www.fetc.doe.gov/dd/
http://www.fetc.doe.gov/dd/
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insulating foam sheets (which were two to three times thicker than
originally anticipated), and the water jet removed dirt and paint from
one wall. On the second day, the system used its manipulator
gripper to pull apart the foam into manageable pieces, then
transferred the foam pieces into a nearby waste box, along with
pieces of absorbent used to soak up water generated by the water
jet. The Pit Viper performed wall grinding and debris scraping,
scooping, and removal tasks on the final day, completing the
deployment. RBX personnel reported no systemic problems during
the three days of operation and no personnel entered the
containment area at any time during the deployment. A number of
videos depicting the system in action are available at
http://www.pnl.gov/robotics/are.html#14.

Following this successful deployment, site and RBX personnel held
a lessons learned meeting in which they expressed satisfaction with
the deployment. The Pit Viper was removed from the tank farms
during the week of January 14, 2002, and returned to the HAMMER
test facility, where further tool improvement and operator-training
activities will be conducted in preparation for potential future
application in additional Hanford Site tanks. (Contact: Pete Gibbons,
NHC, 509-372-4926)

Significant Events/Activities

Analyses Indicates Acceptable Closure Levels in
Tank 19 (TMS 2232)
Past monitoring data at the Savannah River Site (SRS) revealed
small amounts of water leaking into some of the site's aging Type IV
- or single-layer carbon-steel - tanks at the site's F and H Areas. In
addition, waste was removed from another of these tanks due to a
leak discovered in the carbon-steel liner. To reduce risk to the
environment, the site is pursuing an aggressive tank closure
schedule, starting with the eight Type IV tanks. Two of these tanks,
Tanks 17 and 20, were closed in 1997, and two others, Tanks 18
and 19, are scheduled for closure by 2004.

TFA and SRS personnel have been working over the last 18 months
to remove mixed sludge, zeolite, and salt waste from Tank 19. Using
three Flygt mixers and a hydrolance technology, much of the waste
was successfully removed in fiscal year 2001, leaving only residual
heel within the tank. However, facing the possibility that further
retrieval would be required if a December 2001 sampling campaign
indicated high radioactive levels, TFA and Robotics Crosscutting
Program staff proceeded with development of a disposable crawler
and pump for retrieving the waste residuals.

SRS personnel recently completed analyses of heel samples taken
in December. Results of the analyses revealed levels of technetium
lower than those required for closure, indicating no need for

http://www.pnl.gov/robotics/are.html#14
http://www.em.doe.gov/sc/sc.html
http://www.robotics.ost.doe.gov/
http://www.robotics.ost.doe.gov/
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retrieving the residual heel from the tank. While the disposable
crawler and pump are no longer needed for Tank 19 heel retrieval, a
previously scheduled demonstration of the system in January 2002
will still take place to evaluate the crawler as a potential option for
cleanout of Tank 18. (Contact: Pete Gibbons, NHC, 509-372-4926)

Dual Nozzle Pulsating Mixer Pump Tested for
Saltcake Retrieval (TMS 2401)
In order to comply with the Hanford Federal Facility Agreement and
Consent Order between the DOE Office of River Protection (ORP)
and the Washington State Department of Ecology, saltcake waste
must be removed from Hanford single-shell tank S-102 by FY06. In
an effort to determine a retrieval method that does not increase
liquid waste volume in the tank, TFA and ORP's tank farm
contractor, CH2M Hill Hanford Group (CHG), are investigating two
potential low-water technologies: (1) the Dual Nozzle Pulsating
Mixer Pump (DNPMP) (a modified version of the Russian Pulsating
Mixer Pump [PMP]), a TFA/site collaboration with the DOE Office of
Nuclear Nonproliferation Program (NN-40) and experts from the
Mining Chemical Combine Facility in Zheleznogorsk, Russia; and
(2) an AEA Technology (AEAT)-developed fluidic-based pulsejet
system. Both of these systems are currently being tested. The
earlier version of the PMP and a similar version of the AEAT
technology were previously deployed with success at the Oak Ridge
Reservation.

This simulant, one of three diffierent
simulants used to test the Dual Nozzle
PMP, consisted of sodium nitrate in a
granular form. This material was mixed
with water, then allowed to dry at room
temperature for up to 10 days prior to
testing.

 

In November 2001, NN-40
personnel traveled to Russia
to witness and videotape
testing of the DNPMP at the
Mining Chemical Combine
Facility, an underground
weapons material production
facility equipped with two 39-
foot-diameter, 98-foot-high
underground test tanks. In a
separate cold test facility,
testing personnel used a
crane to install the DNPMP
through the test area's 12-inch
access riser. Testing proved
successful, with the DNPMP
dissolving test blocks of
saltcake/sand and flushing the
solids back toward the center
of the tank.

NN-40 personnel subsequently met with TFA's Retrieval
Technology Integration Manager (TIM) and CHG technical staff to
review a video of the testing and discuss the results. The group
agreed that the equipment worked well and the system tested

http://www.hanford.gov/orp/index.html
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strongly. Specific technical issues requiring further testing were
identified.

Project partners, including a Russian technical delegation,
discussed the follow-on tests and equipment upgrades for the
DNPMP during a related meeting in January 2002. The Russian
designers will address concerns of potential jamming of the
system's foot valve and will modify the upper nozzle design to
provide a stronger stream compatible with a system designed to
access a 24-inch-diameter riser. Another concern, similar to one
identified during testing of the AEAT system, is the disparity in
configuration of the square test tank corners versus the two-foot
curved radius in most Hanford Site single-shell tanks. The Russian
delegation was asked to implement a similar radius in their test bed
to more accurately represent water deflection off the tank wall.
During this meeting, the statement of work for the additional testing
was finalized, with final testing targeted for June 2002. Based on
testing of both systems, CHG will make a determination in FY03 on
whether to use the DNPMP or AEAT fluidic retrieval system in Tank
S-102. (Contact: Pete Gibbons, NHC, 509-372-4926)

Special Meetings and Technical
Assistance

WVDP Retrieval and Characterization Plans
Discussed
Tank 8D-2 is one of two 750,000-gallon underground storage tanks
at the West Valley Demonstration Project (WVDP) in West Valley,
New York. Once containing 550,000 gallons of waste generated by
commercial and defense fuel reprocessing activities, the site has
completed vitrifying most of the waste and the now nearly empty
carbon-steel tank has become the focus of the site's
characterization/retrieval campaign in preparation for closure. To
help meet tank cleanliness standards required for closure, TFA has
assisted the site in developing a number of cleaning and sampling
technologies.

On January 10, 2002, the TFA Retrieval and Characterization
Technology Integration Managers and the Robotics Crosscutting
Program (RBX) Technical Lead met with WVDP personnel to
discuss current progress and future retrieval and characterization
plans. Using the Advanced Waste Retrieval System deployment
mast in a central riser of Tank 8D-2, the site is preparing to deploy a
beta/gamma scanner and a gamma scanner to survey for residual
contamination as a means of calculating residual transuranic (TRU)
waste from a strontium (Sr)/TRU relationship (a strong correlation
has been identified between the isotopic ratios of europium-154 to
TRU and Sr-90). This scanning activity will be used to determine the
effectiveness of the cleaning campaign conducted in Fall 2001.
Once the scanning data results are obtained, the tank will be

http://www.wv.doe.gov/
http://www.robotics.ost.doe.gov/
http://www.robotics.ost.doe.gov/
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divided into effective "wash zones," with relative concentrations of
residual contamination listed for each zone. The site will then use
this information to calculate residual source term for Class C
determination of tank residual waste, as required by the U.S.
Nuclear Regulatory Commission.

In addition to the characterization activities, WVDP personnel are
preparing to clean out the transfer piping and small tanks and cells
associated with the site's vitrification operations. The RBX Technical
Lead provided WVDP users with vendor information on commercial
crawlers available to assist with the pipe- and small-tank cleaning
and characterization campaign. The site will use this and other
available information as it evaluates various pipe- and small-tank-
cleaning options, and will consult with RBX for additional technical
input as the pipe cleanout proceeds. (Contact: Pete Gibbons, NHC,
509-372-4926)

TFA, CMST, and CNDE Sponsor Second Annual
Tank Integrity Workshop
On November 13 - 15, 2001, representatives from TFA, the
Characterization, Monitoring, and Sensor Technology Crosscutting
Program (CMST), Office of River Protection, DOE Headquarters,
Idaho National Engineering and Environmental Laboratory,
Savannah River Site, Oak Ridge Reservation, and the Defense
Nuclear Facilities Safety Board (DNFSB) attended the second
annual Tank Integrity Workshop in Las Vegas, Nevada. This year's
workshop, sponsored by TFA, CMST, and Center for Nondestructive
Evaluation, addressed the application of nondestructive evaluation
(NDE) techniques to validate the integrity of DOE high-level waste
tanks.

During the workshop, the participants shared NDE experiences from
their sites and outlined future NDE activities, including the following:

TFA and site users volunteered to construct a roadmap for
implementing the electrochemical noise probe for corrosion
monitoring in tanks at DOE sites.

A multi-site team will work with TFA to organize a meeting of
corrosion subject matter experts to discuss strategies to aid in
understanding the mechanisms of vapor phase and water line
corrosion.

A DOE Headquarters representative will provide DOE
management with a report on the workshop and will help
identify a champion from DOE Headquarters to help maintain
high visibility of the tank integrity program.

In addition, the participants noted the lack of a sufficient technical
basis for regulations governing the continued use of tanks after
leaks have been discovered. DNFSB representatives volunteered to

http://www.cmst.org/
http://www.cmst.org/
http://www.hanford.gov/orp/index.html
http://www.inel.gov/environment/
http://www.em.doe.gov/sc/sc.html
http://www.oro.doe.gov/
http://www.dnfsb.gov/
http://www.dnfsb.gov/


TFA - Key Highlights - January 2002

http://emslws03/tfa/hilight/back/31jan02.htm[10/13/2009 10:44:36 AM]

investigate the potential use of a probabilistic risk assessment for
using structurally sound but leaking tanks at sites with low waste
storage volume.

As a result of this well-received workshop, participants from the
DOE tank waste sites and tank safety organizations were able to
collaborate and identify paths forward for facilitating and improving
the safety and integrity of tanks across the DOE complex. (Contact:
Mike Terry, LANL, 509-372-4303)

Upcoming Activities
February 4 - 7, 2002
Midyear Review Planning Meeting, Richland, Washington
Contact: Tom Brouns, PNNL, 509-372-6265

February 12 - 15, 2002
Hanford FY02 Project Technical Meetings, Richland, Washington
Contact: Bill Holtzscheiter, WSRC, 803-725-2170

February 20 - 21, 2002
Waste-Management Education and Research Consortium Judges
and Advisory Meeting, Albuquerque, New Mexico
Contact: Pete Gibbons, NHC, 509-372-4926

February 24 - 28, 2002
Waste Management 2002, Tucson, Arizona
Contact: Tom Brouns, PNNL, 509-372-6265

February 25 - 27, 2002
Presentation at Energy Security: Safeguarding our Nation's Power
Conference, Washington, D.C.
Contact: Martin Edelson, CMST Crosscutting Program, 515-294-
4987

General TFA Technical Team
Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
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mailto:bob.allen@pnl.gov
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E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

mailto:betty.carteret@pnl.gov
mailto:rl.gilchrist@pnl.gov
mailto:gary.josephson@pnl.gov
mailto:cheryl.nickola@pnl.gov
mailto:lynne.roeder-smith@pnl.gov
mailto:janie.treadway@pnl.gov
mailto:joseph.westsik@pnl.gov
mailto:trt@inel.gov
mailto:bill.holtzscheiter@srs.gov
mailto:cpz@ornl.gov


TFA - Key Highlights - January 2002

http://emslws03/tfa/hilight/back/31jan02.htm[10/13/2009 10:44:36 AM]

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly basis*. To be
sure you don't miss an issue, see "How to Subscribe/Automatic E-
mail Notification" at the bottom of this page. Click Back Issues to
view previous editions of the TFA Technical Highlights.

The direction of the Tanks Focus Area (TFA) is driven by user
needs at the Hanford Site, Savannah River Site, Oak Ridge
Reservation, Idaho National Engineering and Environmental
Laboratory, and West Valley Demonstration Project. Key
Accomplishments towards meeting these user needs are posted at
accomp.htm. In each edition of our Technical Highlights, the
section regarding Key Accomplishments is dedicated to telling you
about deployments, demonstrations and data provided to our users
as the TFA works to deliver effective science and technology in
support of the DOE tank cleanup mission.

For the latest information related to Salt Processing Project
activities at the Savannah River Site, see saltrd/news.stm.

*The information contained in the TFA highlights is based on the most recent
recent research and development activities available, and should be considered
preliminary until published in a technical report.
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Key Accomplishments
Nothing to report

Significant Events/Activities

TFA Announces Fiscal Year 2002 Competitive
Awards
Recently, TFA announced the results of two calls for proposals that
support 11 fiscal year 2002 technical tasks within the TFA core
technical program, as well as research and development activities
for the Savannah River Site (SRS) Salt Processing Program (SPP)
research. Between October and December 2001, TFA awarded
nearly $2.9M to six DOE-funded organizations (Sandia National
Laboratory, Fluor Hanford, Westinghouse Savannah River
Company, Idaho National Engineering and Environmental
Laboratory, Oak Ridge National Laboratory, and Pacific Northwest
National Laboratory). Approximately $875K supports four technical
tasks related to core TFA projects in the areas of tank waste
retrieval, pretreatment, and tank closure. An additional $2M was
awarded for seven tasks focused on SPP waste pretreatment
processes critical to the high-level waste tank cleanup mission at
SRS. (Contact: Bob W. Allen, PNNL, 509-372-4298)

Fluidic Sampling/Retrieval System Installed at
INEEL 
The TRA-730 Materials Test Reactor Catch Tank System (TRA)
located at the Idaho National Engineering and Environmental
Laboratory (INEEL) is a waste collection system consisting of four
small 1500-gallon tanks located in an underground vault. These
tanks contain 3,100 gallons of hazardous and radioactive waste, of
which 600 to 900 gallons is heel. According to a Voluntary Consent
Order (VCO) between the DOE-Idaho Operations Office and the
State of Idaho, these tanks (and the 700 smaller waste storage
tanks located in several areas at INEEL) must be closed, but the
tank waste must first be sampled, characterized, and potentially
removed. However, the physical configuration of these tanks and
the hazards associated with waste sampling and retrieval pose
difficulties that cannot be resolved using existing technology. Thus,
INEEL needed a technology capable of pumping the liquid phase
directly to 55-gallon drums; mobilizing and mixing the remaining
heel directly inside the tank with a minimal addition of water;
providing representative samples of the mobilized heels; and

http://www.inel.gov/environment/
http://www.inel.gov/environment/
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pumping the mobilized heels from the tank into 55-gallon drums.

With site and
collaborative funding
from the Accelerated Site
Technology Deployment
Program, INEEL
contracted an
international partner,
AEA Technology
(AEAT), to develop the
Small Tank Fluidic
Sampling and Retrieval
System. In October
2001, TFA and site
personnel installed the
system on Tank 4 of the
TRA.

 

The Fluidic Sampling and Retrieval System
was installed in Catch Tank 4 at INEEL in
November 2001. (photo provided by INEEL)

This system consists of three portable "skids" (a power fluidic skid,
which contains a 150-gallon charge vessel; a HEPA filter skid; and
a control station skid) that work together to mobilize and mix waste
by repeatedly pulling the tank supernate into the charge vessel,
then "jetting" it back into the tank waste heel, effecting mixing.
When sufficiently mixed by this pulsing action, homogenized,
representative waste samples may be obtained for characterization
through a sample valve on the charge vessel. To remove the waste
from the tank, a separate valve pumps the mobilized waste heel
from the tank into 55-gallon drums. Deployment in the TRA tank
will be delayed until Spring 2002 when daytime temperatures
remain above 50oF, per the system operating specifications.

The Small Tank Fluidic Sampling and Retrieval System is based on
AEAT's fluidic pulsejet technology successfully used at two
locations within the Oak Ridge Reservation. Capable of operating
with a broad range of waste characteristics, this system provides a
safe method for mobilizing, mixing, and removing waste; obtaining
representative samples; and can be transported to different tank
locations for subsequent deployment. This flexibility is necessary
when addressing such a large number of tanks whose waste must
be sampled, characterized, and retrieved per regulatory
agreements. (Contact: Tom Thomas, INEEL, 208-526-3086; Pete
Gibbons, NHC, 509-372-4926)

NiPOx Decontamination System Generates Less
Liquid Waste
At the Idaho National Engineering and Environmental Laboratory
(INEEL), the generation of hazardous radioactive liquid waste
stored in the tank farms results in contaminated equipment, tools,

http://www.aeat.com/
http://www.inel.gov/environment/
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piping, and pumps. According to the Idaho Settlement Agreement,
this waste by the end of 2012 must be treated and disposed of by
alternate means other than storage in high-level waste tanks as a
precursor to closure. However, current processes used to
decontaminate these items result in a significant volume of newly
generated waste. To decrease the amount of this new waste, TFA
funded partners at INEEL to research commercially available
industrial processes that generate significantly less quantities of
waste, yet meet decontamination requirements.

The ultraviolet reactor in the NiPOx
decontamination system at INEEL proved very
effective in decomposing organics (photo
provided by INEEL).

 

In fiscal year 2001,
INEEL initially
deployed the NiPOx
(nitric acid, potassium
permanganate, and
oxalic acid) system in
small-batch quantity
(1.5 to 2 gallons) on
contaminated tools.
The first phase of the
NiPOx process begins
with a nitric
acid/potassium
permanganate bath,
followed by an
ultrasonic bath.

The second phase of the NiPOx system uses hydrogen peroxide
(H2O2) in conjunction with ultraviolet (UV) irradiation to produce
the highly reactive hydroxyl radical (the most powerful oxidant
available) to accomplish organic destruction. The resulting streams
have no organics, and the dissolved solids are loaded on ion
exchange beds to clean up the dilute liquid stream that can then be
disposed of through evaporation or be reused.

With use of the NiPOx system on straight nitric acid and de-ionized
water, INEEL is achieving high decontamination factors of 23 to 24,
compared to 5 to 10 using previous decontamination methods.
INEEL personnel are also noting a significant reduction in the
volume of liquid waste generated by the decontamination process.
The site is currently transferring an 8- to 10-gallon NiPOx system
into a hot cell, where it will be deployed in fiscal year 2002 to
decontaminate tools and piping. (Contact: Phil McGinnis, ORNL,
865-576-6845)

Fluidic Retrieval System Tested for Hanford
Tank S-102
Tank S-102, located at the Hanford Site's 200 West Area, is a
single-shell tank containing salt and soft sludge waste. This waste
must be retrieved by fiscal year 2006 to comply with the Hanford
Federal Facility Agreement and Consent Order (Tri-Party

http://www.hanford.gov/
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Agreement) between the DOE Office of River Protection (ORP)
and Washington State Department of Ecology. Sluicing, a common
mobilization practice that typically uses water jets to flush the waste
from the tank walls and floor tank, creates increased liquid waste
volumes in the tank. In response to the need for a technology to
mobilize the Tank S-102 waste while minimizing the amount of
water used, TFA and ORP's Single-Shell Tank Retrieval Program
worked with AEA Technology (AEAT), to modify the Fluidic Pulse
Jet Mixer, a technology used several times in Oak Ridge
Reservation's Bethel Valley Evaporator Service Tanks. In August
2001, TFA, AEAT, ORP, and the River Protection Project (RPP)
successfully conducted initial full-scale testing of a 12-inch-
diameter modified fluidic retrieval system to determine the amount
of water required during system operation.

On December 4 - 6, 2001, the TFA Retrieval Technology
Integration Manager and a representative from RPP met with
personnel from AEAT in Charlotte, North Carolina, to witness
testing of a 24-inch-diameter fluidic retrieval system with a 2-inch
air nozzle. During testing, the system's charge vessel was used in
a sand-rich demonstration using a 400-foot-long, 3-inch transfer
line with intermittent flow. After the first "pulse" from the system, a
bed of sand remained; however, following the second pulse, the
bed was swept away.

Following testing, the attendees indicated that the 24-inch-
diameter system was considerably more robust than the 12-inch-
diameter system. TFA and RPP now have sufficient information
related to the differences between the 12-inch-diameter and 24-
inch-diameter systems, and in fiscal year 2003 will make the
decision on whether to use AEAT's fluidic retrieval system or the
Russian Pulsating Mixer Pump, currently being tested in a Russia
high-level waste tank, to retrieve waste from Tank S-102. (Pete
Gibbons, NHC, 509-372-4926)

Special Meetings and Technical
Assistance
Nothing to report

Upcoming Activities
January 7 - 9, 2002
Review Current Science and Technology Needs and Ongoing
Work, Richland, Washington
Contact: Phil McGinnis, ORNL, 865-576-6845

January 9 - 11, 2002
Review West Valley Demonstration Project Progress to
Date/Changes in FY02 Retrieval Plans, West Valley, New York

http://www.aeat.com/
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Contact: Pete Gibbons, NHC, 509-372-4926

January 14 - 16, 2002
Chemical Cleaning and Russian Retrieval Discussions, Augusta,
Georgia
Contact: Pete Gibbons, NHC, 509-372-4926

General TFA Technical Team
Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov
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Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Disclaimer

 

The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly basis*. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of
this page. Click Back Issues to view previous editions of the TFA Technical
Highlights.

The direction of the Tanks Focus Area (TFA) is driven by user needs at the
Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho National
Engineering and Environmental Laboratory, and West Valley Demonstration
Project. Key Accomplishments towards meeting these user needs are
posted at accomp.htm. In each edition of our Technical Highlights, the
section regarding Key Accomplishments is dedicated to telling you about
deployments, demonstrations and data provided to our users as the TFA
works to deliver effective science and technology in support of the DOE
tank cleanup mission.

*The information contained in the TFA highlights is based on the most recent recent
research and development activities available, and should be considered preliminary until
published in a technical report.

November 2001

Key Accomplishments

Vault Sump Sampler Deployed in Tank WM-182 (TMS 3150)
Sprayball System Deployed at Full Capacity in Tank WM-182 (TMS
3138)
Grapple Device, Attachments Successfully Demonstrated at SRS

Significant Events/Activities

Three-Dimensional Model Developed to Predict Sludge/Mixer
Interactions
TFA Characterization TIM Receives First-Time Project Execution
Award

Special Meetings and Technical Assistance

TFA, Argentina Collaborate to Research Corrosion Control Needs
Kickoff Workshop Held for New EMSP Tasks

Upcoming Activities

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Key Accomplishments

Vault Sump Sampler Deployed in Tank WM-182 (TMS
3150)
To comply with an agreement between the DOE Idaho Operations Office
and the State of Idaho, Tanks WM-182 and WM-183 at the Idaho National
Engineering and Environmental Laboratory (INEEL) are scheduled for
closure by the end of FY 2003 and 2004, respectively. To support closure
planning and risk assessment scenarios, the site must characterize the type
and amount of contamination remaining in the underground tanks' vault
sumps, located at the bottom of the annulus. Because new technology is
needed to obtain these samples, TFA assisted the INEEL High-Level
Waste Program in developing a specialized sampler to access and sample
the vault sumps.

A prototype of the Vault Sump Sampler underwent a full-scale cold
demonstration in April 2001, and the design features were finalized in June
to include components such as a stainless-steel chamber with the ability to
hold 250-cc of sample, a check valve used to prevent the sample from
spilling out, and a miniature battery-operated video camera and pen light to
assist with positioning the sampler. Subsequent cold-tests and training with
the portable glove bag and fully operational sampler were completed in
September 2001. These tests demonstrated the procedures involved with
lowering the sampler about 45 feet through a 1.7-inch inside-diameter riser
and obtaining liquid samples from a sump.

In October 2001, TFA and INEEL deployed the Vault Sump Sampler in the
Tank WM-182 vault, following an initial failed attempt to deploy the sampler
in late September. At that time, following removal of the tank's riser block
and opening of the riser hatch, an I-beam was found to obstruct visual
observation and access into the vault, in contrast to the as-built drawings.
Deployment was postponed so site personnel could develop an alternate
procedure for accessing the vault sump. During the successful deployment,
personnel "snaked" the Vault Sump Sampler around the I-beam and
inspected the vault for the presence of a sump riser and sump. Although the
sump riser was absent, personnel located the sump using the miniature
video camera and pen light - features considered to be optional to the
original sampler specifications, but which proved invaluable for locating the
sump to obtain the sample.

Deployment of the Vault Sump Sampler is a significant step in preparing for
closure activities of Tanks WM-182 and WM-183 at INEEL. In FY02, TFA
will support design modifications to the Vault Sump Sampler for application
as a low-cost heel-sampling tool. (Contact: Tom Thomas, INEEL, 208-526-
3086)

http://www.inel.gov/environment/
http://www.inel.gov/environment/
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Sprayball System Deployed at Full Capacity in Tank
WM-182 (TMS 3138)
Past sampling activities in one of 11 underground stainless-steel radioactive
liquid waste storage tanks at the Idaho National Engineering and
Environmental Laboratory (INEEL) led to the discovery of a layer of viscous
solids on the tank floor and foam-like substances adhering to the walls. To
remove the waste residuals and ready the tank for closure, TFA and INEEL
developed a heel retrieval system consisting of a waterjet sprayball and
steamjet transfer pump. During system operation, the sprayball nozzles
rotate around in a diagonal, or "X", pattern, directing waterjets at the tank
walls and floor. Material collected from the walls and floor are removed from
the tank by a steam jet eductor transfer pump.

In August 2001, TFA and INEEL
personnel initially deployed the
sprayball in Tank WM-182 at 50
psi for one hour, successfully
removing portions of built-up
residue from the walls. During the
week of October 23, 2001, TFA
and INEEL personnel resumed
deployment of the system in Tank
WM-182. During this deployment,
the sprayball was operated at the
optimum pressure of 100 psi for
45 minutes.This internal photo of Tank 182 shows an "X"

pattern left on the tank wall after washing with
the sprayball system. (Photo provided by
INEEL)

After the first 10 minutes of sprayball operation, the steam jet eductor
transfer pump was turned on, adequately removing the dislodged material
from the tank walls, piping, and cooling coils in just over three hours.
Pleased with the recent cleaning results, site personnel plan to lower the jet
pump for optimum solids recovery, add a directional sluicer for spot
cleaning, and then again operate the system to clean remaining residue
from the tank walls and remove the remaining heel.

The successful operation of the system at full capacity demonstrates its
effectiveness for removal of waste and heel as INEEL moves toward
closure of Tank WM-182. (Contact: Pete Gibbons, NHC, 509-372-4926)

Grapple Device, Attachments Successfully
Demonstrated at SRS 
Vitrification operations at the Savannah River Site's Defense Waste
Processing Facility (DWPF) take place in a shielded melt cell, where
concentrated radioactive waste (mostly strontium and cesium) and glass-
forming materials are combined and melted in a glass mixture that is poured
into stainless-steel canisters for storage. During the course of these
remotely conducted vitrification operations, failed melter pour spouts, high-
level waste glass shards, and dropped tools and melter equipment have

http://www.inel.gov/environment/
http://www.inel.gov/environment/
http://www.em.doe.gov/sc/sc-srs.html
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accumulated on the floor of the Glass Melter Cell. Accumulation of this
material is potentially hazardous to DWPF equipment and cumbersome to
operations in the Melter Cell.

Site users requested TFA assistance in identifying an effective tool(s) and
deployment mechanism (to replace the intended overhead crane) for
reaching and removing these items. Discussions among TFA, the Savannah
River Technology Center, and DWPF staff resulted in a recommendation to
procure a "grapple" device, a tool previously adapted and deployed at the
West Valley Demonstration Project under an Accelerated Site Technology
Deployment task funded through TFA.

Earlier this year, fabrication began on grapple tool attachments, and the
grapple was delivered to SRS in October 2001. Site personnel began cold
testing the tool and its attachments immediately following receipt - the
grapple attachments showed success in picking up debris, including a one-
inch-diameter pipe, and a small cardboard box. Additional attachments for
picking up glass are being fabricated and testing is planned for the end of
November. (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

Significant Events/Activities

Three-Dimensional Model Developed to Predict
Sludge/Mixer Interactions 
From 1951 to 1953, twelve 750,000-gallon-capacity tanks - Type I tanks -
were built in the H and F farms at the Savannah River Site (SRS). These
tanks consist of a primary steel liner that covers the top of the tank and a
secondary carbon-steel pan that extends 5 feet up the side walls. Twelve 2-
foot-diameter concrete columns encased in carbon-steel plate were
installed within the primary liner to support the flat concrete roof. One of
these tanks - Tank 8 - holds high-level waste generated by the site's
plutonium-uranium extraction processes. Site personnel are in the process
of retrieving the sludge from this tank and then transferring the sludge as
feed to the Defense Waste Processing Facility. To retrieve as much sludge
as possible, the site must find ways to take full advantage of their existing
baseline retrieval equipment - four long-shaft mixer pumps.

TFA and researchers at the
Pacific Northwest National
Laboratory are assisting SRS
by developing a three-
dimensional (3D) model for
predicting mixer jet/sludge
interactions in Tank 8 based
on mixer elevation and run-
time determined by SRS.

The sludge disturbance model shows mounding
tendencies beneath tank risers during mixer pump
operations. (Graphic provided by PNNL)

http://www.em.doe.gov/sc/sc-srs.html
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Using a jet mobilization equation developed at SRS, recent runs with this
modeling tool resulted in a series of 3D images representing Tank 8 sludge
distribution following mixer pump operations at varying levels (50, 40, 30,
20, and 10 inches) from the tank floor. The images provided an accurate
representation of a "wedge" of undisturbed sludge remaining at one side of
the tank (due to more widely separated mixers at that location), and also
indicating that the mixers were not effectively cleaning under adjacent
mixers. These results provide a technical explanation of a sludge level
anomaly identified from manual sludge "soundings" taken during prior Tank
8 retrieval activities.

Use of this 3D modeling tool will assist SRS users in evaluating sludge and
mixer performance parameters within their waste tanks to optimize future
mixer configurations for enhanced retrieval activities, and in making
recommendations for planning a Tank 8 heel retrieval campaign. (Contact:
Pete Gibbons, NHC, 509-372-4926)

TFA Characterization TIM Receives First-Time Project
Execution Award 

During the TFA Technical
Team's FY02 kickoff meeting
in Richland, Washington, on
November 5-6, 2001, Ted
Pietrok, TFA Program Lead,
presented Tom Thomas,
TFA Characterization
Technology Integration
Manager (TIM), with the first
annual TIM Project
Execution Award. This new
and prestigious award
recognizes outstanding TIM
performance in execution of
projects and distinguishes
demonstrated skills in
leadership, customer
relations, quality of technical
work, and delivery of
products.

Tom Thomas (center), TFA Characterization
Technology Integration Manager, is flanked by Ted
Pietrok (left), TFA Program Lead, and Tom Brouns
(right), TFA Technical Team Manager, after receiving
the first annual TFA Project Execution Award in
November 2001.

To select the recipient of the award, the TFA Technical Team Management
developed a listing of FY01 projects under each functional area (i.e.,
characterization, safety, immobilization, pretreatment, and retrieval) based
on key deliverables, project involvement requiring significant TIM interaction
and leadership, and a common level of execution requirements. Two
projects per functional area were selected and evaluated as one
consolidated score using predetermined screening criteria. The winning
TIM, through his efforts in his functional area, was selected based upon a
weighted average scoring process. The award was also announced during
the TFA Management Kickoff Meeting in Charleston, South Carolina, on
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November 15-16, 2001, with DOE-Headquarters, TFA Site
Representatives, two TIMs, representatives of the TFA Technical Team,
and TFA User Steering Group members in attendance.

Special Meetings and Technical
Assistance

TFA, Argentina Collaborate to Research Corrosion
Control Needs
At the Hanford Site, corrosion control of high-level waste tanks is currently
provided by concentration limits on hydroxide, nitrite, and nitrate. Under the
auspices of DOE's Joint Coordinating Committee for Radioactive and Mixed
Waste Management, scientists from the National Atomic Energy
Commission (CNEA) of the Argentine Republic are collaborating with
scientists and engineers from the Hanford Site to (1) identify waste
chemistries and temperatures (within double-shell tanks (DSTs) corrosion
control and temperature operating limits) that may not provide expected
corrosion protection, and (2) evaluate corrosion impacts to future retrieval
operations for chemistry conditions expected to be outside of the existing
corrosion database.

On October 23 - 25,
2001, representatives
from TFA, CH2M Hill
Hanford Group, Pacific
Northwest National
Laboratory, and
technical consultants
met at the Hanford Site
with Argentine corrosion
experts to discuss
details of an
experimental program
for further investigation
of corrosion chemistry in
Hanford DSTs.

Various members involved in the international corrosion
technical exchange pose for a group photo during the
Argentine's visit to the Hanford Site in October 2001.

During this kickoff meeting, participants presented historical information on
tank waste chemistries, background material on Hanford tank corrosion
issues, outlined the general test strategy and test conditions, and described
the path forward for initiating testing.

Through this international collaboration in which research costs are shared
between DOE and CNEA, TFA is leveraging the expertise of Argentine
scientists to address a research need identified by Hanford users. These
collaborations will result in a technical basis for recommendations to confirm
or enhance the corrosion control limits for the Hanford Site tank farms.
(Contact: Joe Westsik, PNNL, 509-372-6330)

http://www.hanford.gov/
http://www.jccrm.fsu.edu/
http://www.jccrm.fsu.edu/


TFA - Key Highlights - November 2001

http://emslws03/tfa/hilight/back/30nov01.htm[10/13/2009 10:44:41 AM]

Kickoff Workshop Held for New EMSP Tasks
TFA and the Environmental Management Science Program (EMSP) are
working together to bridge the gap between fundamental science and
needs-driven technology development. As part of this process, TFA is
emphasizing the need for principle investigators (PIs) to develop a
relationship with site customers early in the planning phases of the EMSP
tasks to more accurately define the specific site need and potential impact
of the EMSP research results.

On November 7-8, 2001, TFA and EMSP held a kickoff meeting in
Richland, Washington, to discuss 32 new EMSP high-level waste (HLW)
project awards (three-year duration) and their potential impact on tank
remediation problems across the DOE sites. These new awards are
focused on longer-term research needs associated with the Hanford Site,
Savannah River Site (SRS), and the Idaho National Engineering and
Environmental Laboratory (INEEL) -- sites that have long-term tank waste
remediation missions. There is a potential application of these research
projects to West Valley Demonstration Project and Oak Ridge Reservation
needs; however, this is viewed as a remote possibility given these sites'
schedules for completion of tank waste cleanup.

The Office Director for
DOE's Office of Science and
Technology EMSP and TFA
Program Management
discussed areas of specific
interest related to HLW tank
remediation, while HLW
program representatives
and senior management
from INEEL, SRS, and the
Office of River Protection
(ORP) provided updates on
their current HLW programs
and science needs.
Luncheon speakers
included two EMSP
scientists (who discussed
successful application of
their previous research
results in solving site
problems), and a senior
technical advisor for ORP
(who discussed a detailed
history of the Hanford site
from the Manhattan Project
through baseline planning).

 

Bill Taylor from DOE's Office of River Protection
provided an overview of the Hanford Site and its
tank waste challenges.

The remainder of the workshop, conducted in three parallel sessions,
involved technical discussions of all 32 new EMSP projects. Topics included
pretreatment and processing, radiochemical analysis, technetium chemistry,

http://emsp.em.doe.gov/
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tank integrity and corrosion, and waste immobilization. Each session began
with an overview by the cognizant TFA Technology Integration Manager on
key problems associated with the various tank remediation process steps.
This was followed by a brief presentation of each PI's plans for their project
and additional discussion among the site users and PIs on how the
research could be used to address site needs. TFA User Steering Group
members and SRS, Hanford Site, and INEEL site staff participated in the
breakout sessions and identified specific tasks that may warrant future
collaboration. Approximately 100 people attended the two-day meeting.
(Contact: Gary Josephson, PNNL, 509-376-4325)

Upcoming Activities
December 3 - 6, 2001
Accelerated Site Technology Deployment Program Proposal Review,
Gaithersburg, Maryland
Contact: Betty Carteret, PNNL, 509-375-4337

December 4 - 5, 2001
Savannah River Technology Center Institutional Plan Onsite Review, Aiken,
South Carolina
Contact: Phil McGinnis, ORNL, 865-576-6845

December 4 - 6, 2001
AEA Technology S-102 Retrieval System Testing, Charlotte, North Carolina
Contact: Pete Gibbons, NHC, 509-372-4926

December 10 - 14, 2001
Chemical Cleaning Progress/Russian Retrieval Discussions, Atlanta,
Georgia
Contact: Pete Gibbons, NHC, 509-372-4926

December 10 - 14, 2001
Review/Project Update of Alternative Air Filtration Technology and Midyear
Technical Review Preparation, Aiken, South Carolina
Contact: Mike Terry, LANL, 509-372-4303

December 11 -14, 2001
Path Forward Discussions/Technical Progress Review on Dual Coriolis
Monitoring System/Potential TFA Characterization SRS Needs Discussions,
Aiken, South Carolina and Miami, Florida
Contact: Tom Thomas, INEEL, 208-526-3086

December 18, 2001
Vendor Pre-proposal Conference, Aiken, South Carolina
Contact: Harry Harmon, PNNL, 803-557-4029

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
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E-mail: betty.carteret@pnl.gov
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cheryl.nickola@pnl.gov
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Larry Bustard, SNL
Phone: 505-845-8661
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E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
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Disclaimer

 

The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly basis*. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of
this page. Click Back Issues to view previous editions of the TFA Technical
Highlights.

The direction of the Tanks Focus Area (TFA) is driven by user needs at the
Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho National
Engineering and Environmental Laboratory, and West Valley Demonstration
Project. Key Accomplishments towards meeting these user needs are
posted at accomp.htm. In each edition of our Technical Highlights, the
section regarding Key Accomplishments is dedicated to telling you about
deployments, demonstrations and data provided to our users as the TFA
works to deliver effective science and technology in support of the DOE
tank cleanup mission.

*The information contained in the TFA highlights is based on the most recent recent
research and development activities available, and should be considered preliminary until
published in a technical report.

October 2001

Key Accomplishments

Topographical Mapping System Deployed in Hanford Tank U-107
(TMS 130)

Significant Events/Activities

Cold Testing of INEEL LDUA End Effector Solves Plugging Problem
Real-Waste Tests Conducted on ORR Ion Exchange Resins (TMS
233)
Nondestructive Evaluation System Demonstrated at Hanford Site

Special Meetings and Technical Assistance

TFA Shares Expertise at Fernald Retrieval Collaborations
Joint Workshop Held to Improve Interim Stablization Efforts at
Hanford

Upcoming Activities

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Key Accomplishments

Topographical Mapping System Deployed in Hanford
Tank U-107 (TMS 130)
About 10 years ago, TFA, the Robotics Crosscutting Program (RBX) staff
from Oak Ridge National Laboratory and Pacific Northwest National
Laboratory (PNNL), and Mechanical Technology, Inc., of Albany, New York,
began developing a laser imaging system that would provide a faster and
more accurate method for determining the amount and location of the
remaining contents in radioactive waste tanks across DOE's waste sites.
The result of this collaboration -- Topographical Mapping System (TMS) --
provided the only available method for accurately mapping the waste
surface topography of radioactive waste tanks through a 4-inch riser into
the tank. While the TMS has not been used for several years, it remains the
only proven technology for such mapping needs.

The Topographical Mapping System was
shipped from the Oak Ridge Reservation to
the Hanford Site for deployment in Tank U-
107 as shown above. (photo provided by
PNNL)

 

On September 6, 2001,
personnel from CH2M Hill
Hanford Group and PNNL RBX
staff successfully installed the
original TMS in single-shell
Tank U-107 at the Hanford Site.
The first scanning campaign
was scheduled for late
September, but was delayed
due to difficulties experienced
during liquid waste transfer
between Tank U-107 and the
supernate catch tank. The initial
scanning campaign is now
expected to occur during the
first week of November.

TMS will be used to measure the waste surface profile and estimate the
waste volume in Hanford Tank U-107 following retrieval of saltcake, a
crystalline water-soluble solid material. Tank U-107, located in the 200 Area
tank farms, is among a group of underground storage tanks constructed in
the 1940s which stored alkaline slurries resulting from the processing of
irradiated uranium fuels. Deployment of TMS represents a significant step
for RPP as they prepare for solid waste retrieval from their single-shell
tanks. (Contact: Pete Gibbons, NHC, 509-372-4926)

http://www.robotics.ost.doe.gov/
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Significant Events/Activities

Cold Testing of INEEL LDUA End Effector Solves
Plugging Problem
Through an agreement between DOE-Idaho and the State of Idaho, Tanks
WM-182 and WM-183 at the Idaho Nuclear Technology and Engineering
Center (INTEC) are scheduled for closure by the end of FY04. DOE-Idaho
has already submitted a closure plan for the two 300,000-gallon
underground radioactive storage tanks to the State for approval. To support
closure activities and the need for technologies capable of performing off-
riser sampling and residual waste heel sampling before and after tank
cleaning, TFA assisted the Idaho National Engineering and Environmental
Laboratory (INEEL) with development and deployment of a Light-Duty Utility
Arm (LDUA) and Heel Sampling End Effector to sample tanks at INTEC's
tank farm.

In FY01, INEEL and TFA personnel conducted cold testing of the Heel
Sampling End Effector to determine the cause of plugging problems
encountered during 1999 and 2000 sampling campaigns. Tests were
conducted on three different kaolin surrogates simulating (1) solids
encountered in Tank WM-183 with a viscosity of 7300 cP; (2) a worst-case
viscosity of 9600 cP that would hold depression or peaks upon surface
disturbance; and (3) 5 wt% solids in water. They determined the most
probable cause of the plugging was the tip of the capture tube, which
tapered from a diameter of two inches to one inch. In viscous sludge, the
sample would not flow freely up into the two-inch portion of the capture
tube, and only a limited amount of sludge was available to be drawn by
vacuum into the sampling tube housed within. Personnel modified the
capture tube to a straight barrel configuration measuring 14.5 inches long
and two inches in diameter, and successfully retested the new configuration
in surrogate tank heel.

Three additional improvements related to modification of the capture and
sample tubes were also tested and will be incorporated into the planned
upgrade that: (1) allow optimization of sample acquisition size in shallow
(e.g., one inch) and deeper (e.g., up to 12 inches) heels; (2) screen out
larger particle sizes; and (3) provide the option of using an electric
diaphragm (which provides the most representative sampling of waste
contained in the capture tube) or jet pump (provides the ability for multiple
sampling for composite samples or to continuously collect waste at one
location up to 1200-cc capacity of the sample chamber). In addition,
personnel plan to upgrade the radiation sensor to a model with a maximum
range of 10 Rad/hr gross gamma as opposed to 1000 Rad/hr to provide a
more sensitive dynamic range for radiation levels (reduction is possible
because the bulk of the waste is at or considerably below 10 Rad/hr), and
the glass-viewing window on the sample chamber will be relocated to the
exterior housing for ease of cleaning. Completion of modifications and hot
deployment of the LDUA Heel Sampling End Effector are planned for FY02.
(Contact: Tom Thomas, INEEL, 208-526-3086)
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Real-Waste Tests Conducted on ORR Ion Exchange
Resins (TMS 233)
Approximately 8,000 gallons of ion exchange resin beads and sludge
remaining from research operations at the High Flux Isotope Reactor and
the Radiochemical Development Center are contained in Tanks T1 and T2
at the Oak Ridge Reservation (ORR). In order to meet the conditions of
ORR's Federal Facilities Compliance Agreement, the material in these two
5,000-gallon stainless-steel, horizontal tanks must be separated,
dewatered, and treated for storage or disposal in 2001. Destruction of the
ion exchange resins is necessary because the waste-storage facility, the
Melton Valley Storage Tanks (MVST), will not accept waste with high
organic levels, and waste-blending strategies would create too much waste
volume. As a result, TFA is funding Oak Ridge National Laboratory (ORNL)
to develop a method for reducing the organic content of liquid low-level
waste slurries in these tanks.

ORNL recently completed
real-waste testing in support
of this work using 100 mL of
slurry from Tank T1 treated
with Fenton's Reagent, a
promising mixture of
hydrogen peroxide with
ferrous ions. Results
indicated less foaming and
better destruction of tank
resin than in tests previously
performed with simulants.
Before testing, the initial
sample contained about 90
mL of settled solids.

 

Proof-of-concept laboratory tests with real T1 waste
at Oak Ridge National Laboratory provided
successful resin destruction results. (photo provided
by ORNL)

Tests used 311 mL of 51-wt% hydrogen peroxide to treat the sample and
79 mL of 1 N sodium hydroxide to maintain the pH level. After 12 hours,
settled solids were reduced to about 25 mL - better than a 3:1 reduction
ratio. ORNL is performing further analyses to determine total and
suspended solids and gross alpha within the sample. Based on the success
of the real-waste tests, this organic destruction method may be applicable
to INEEL, Hanford, and SRS, all of who are faced with treating ion
exchange resins in their tank waste. (Contact: Phil McGinnis, ORNL, 865-
576-6845)

Nondestructive Evaluation System Demonstrated at
Hanford Site
As radioactive waste storage tanks across the DOE complex continue to
age, tank integrity and the potential for waste leakage represents an
increasing concern. Under a project funded by TFA, the Center for
Nondestructive Evaluation (CNDE) at Iowa State University coordinated an

http://www.cnde.iastate.edu/
http://www.cnde.iastate.edu/
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overview and hands-on demonstration on September 25 - 27, 2001, of the
Electromagnetic Acoustic Transmission (EMAT) system. This
nondestructive evaluation tool, developed by Sonic Sensors, provides initial
screening capability for inspecting primary tank walls for flaws and cracks.
Representatives from TFA, CNDE, CH2M Hill Group (CHG), Cogema,
Pacific Northwest National Laboratory (PNNL), and DOE met at the Hanford
Site to attend this demonstration.

Using simulated samples (manufactured at Ames Laboratory and PNNL)
representative of Hanford Site tank walls, real-time EMAT scans
demonstrated the system's capability to successfully detect defects in the
samples through changes in signal transit time (for wall thinning) and signal
amplitude (for isolated pitting). Plate samples measuring 0.375 inch were
scanned and their surfaces degraded with inherent rust scale to achieve a
surface representative of an actual tank wall. The first sample demonstrated
contained a machined depression approximately four to five inches in
diameter and a depth of 30% of the plate thickness; the necessary
closeness (and resulting high sensitivity) of this particular sample to the
transducer resulted in a high flaw indication. The second sample contained
grinding marks approximately two inches in diameter and depths ranging
from under 5% to a maximum of 15% thickness. The results also indicated
clearly visible flaws. In addition, horizontal shear waves and a transmitter
and receiver located closely together were used to demonstrate the ability of
the EMAT system to examine simulated crack-like flaws in the lower
knuckle region of a DST mockup.

Following the demonstration, Hanford Site users indicated interest in
continuing development of the EMAT system and discussed possible
deployment of the system in FY02 to conduct confirmatory scans in a
previously inspected tank. For the Hanford Site application, the
development team is considering the possibility of deploying the system on
multiple crawlers to provide a greater surface scanning area. CHG is now
considering pursuing development and deployment of the EMAT system as
an economically feasible and time-saving "search and locate" tool for
identifying worst-case flaws in larger areas of waste tanks, allowing later
examination by higher resolution, more quantitative ultrasonic techniques.
(Contact: Mike Terry, LANL, 509-372-4303)

Special Meetings and Technical
Assistance

TFA Shares Expertise at Fernald Retrieval
Collaborations 
For 37 years, the Fernald Environmental Management Project (Fernald),
located in southwest Ohio, produced high-grade uranium metal products
used for the nation's defense program. The processed ore generated from
these activities is stored in two 1.5-million gallon silos (Silos 1 and 2). To
achieve the site's environmental remediation mission as required by the
U.S. Environmental Protection Agency, Fernald placed privatization
contracts for retrieving the waste in Silos 1 and 2. These contracts were

http://www.fernald.gov/
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cancelled in 2001, resulting in the transfer of tank remediation responsibility
to the site's management and operations contactor, Fluor Fernald.

To help Fluor Fernald succeed in their mission, DOE and Fernald extended
an invitation to the TFA to participate in a technical assistance project
review related to the sluicing and treatment of radioactive waste from both
silos. During the meeting held October 10 - 11, 2001, in Cincinnati, Ohio,
representatives of DOE, Fernald, TFA (Retrieval and Safety Technology
Integration Managers and the Robotics Crosscutting Program
Representative to TFA), TFA's technical experts, West Valley
Demonstration Project, Oak Ridge National Laboratory, and Fluor Fernald
were provided an overview by the Pacific Northwest National Laboratory
and TPG, Inc. (the retrieval system subcontractors to the original
privatization contractor) of the current design and progress of retrieval
hardware fabrication. Fluor Fernald and DOE-Ohio staff answered
questions about current site conditions and limitations. Fernald will draft a
report of optimization recommendations gathered from the group's
experiences. Following development of this report, they will determine a
path forward.

This contribution is typical of the technical assistance and expertise
available from TFA for users in the area of high-level waste tank
remediation. (Contact: Pete Gibbons, NHC, 509-372-4926)

Joint Workshop Held to Improve Interim Stablization
Efforts at Hanford
On October 1-2, 2001, at the request of the River Protection Project, TFA
and CH2M Hill Hanford Group (CHG) held a working meeting to discuss
specific technical issues impacting saltwell pumping activities under CHG's
Interim Stabilization Project. This project is focused on removing liquid
waste from Hanford Site single-shell tanks and transferring it the newer
double-shell tanks. Representatives from CHG, TFA, DOE-Headquarters,
DOE-Office of River Protection (ORP), and Pacific Northwest National
Laboratory participated in the working meeting, which featured a five-
member expert panel consisting of private industry consultants, university
and Argonne National Laboratory representatives. The purpose of the
working meeting was to identify, evaluate, and recommend baseline
alternatives and/or enhancements to the following three priority issues
related to saltwell pumping, the method used to remove the liquid from the
tanks: (1) increasing drainage rates from the waste to the saltwell screen;
(2) preventing line plugging while minimizing dilution water; and (3)
increasing the durability (operational availability) of pumps.

The attendees developed a ranked listing of potential
alternatives/enhancements, ranging from redesign of the crane pump in-line
filter to heating pipelines periodically or prior to a waste transfer campaign.
The top three recommendations were to (1) open flow pathways to improve
drainage rates by shortening the effective route or reducing resistance by
enlarging the cavity around the screen and forming drainage channels using
high-pressure water jets; (2) heat the jumper/valve pit to prevent crystal
formation; and (3) increase the run time of pump tests prior to installation. A
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report summarizing the meeting and its results was prepared and provided
to ORP and CHG for their evaluation and implementation of
recommendations, as they deem appropriate.

This workshop illustrates TFA's efforts to draw upon their complex-wide
view of tank remediation solutions to increasingly provide technical
assistance that helps sites tackle their specific tank waste remediation
challenges. (Contact: Cheryl Nickola, PNNL, 509-376-5547)

Upcoming Activities
November 5 - 7, 2001
Technical Team Kickoff Meeting, Richland, Washington
Contact: Tom Brouns, PNNL, 509-372-6265

November 7 - 8, 2001
Environmental Management Science Program Workshop, Richland,
Washington
Contact: Gary Josephson, PNNL, 509-375-6613

November 9, 2001
Discuss Waste Volume Reduction Technologies for Hanford, Richland,
Washington
Contact: Gary Josephson, PNNL, 509-375-6613

November 13 - 15, 2001
Technical Review of New Waste Calcining Facility Sodium-Bearing Waste
Flowsheet, Idaho Falls, Idaho
Contact: Bill Holtzscheiter, WSRC, 803-725-2170

November 13 - 15, 2001
Second Annual Tank Integrity Workshop, Las Vegas, Nevada
Contact: Mike Terry, LANL, 509-372-4303

November 14 - 15, 2001
National Tank Closure Workshop, Charleston, South Carolina
Contact: Roger Gilchrist, PNNL, 509-372-6088

November 15 - 16, 2001
TFA Management Team Kickoff Meeting, Charleston, South Carolina
Contact: Tom Brouns, PNNL, 509-372-6265

November 26 - 30, 2001
Materials Research Society Meeting, Boston, Massachusetts
Contact: Bill Holtzscheiter, WSRC, 803-725-2170

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

mailto:tom.brouns@pnl.gov
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Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
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Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Disclaimer

 

The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly basis*. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of
this page. Click Back Issues to view previous editions of the TFA Technical
Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables for its
users at the Hanford Site, Savannah River Site, Oak Ridge Reservation,
Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. FY01 key deliverables are posted at keyprod. In
each edition of our Technical Highlights, the section regarding Progress
Towards Delivering Key Products is dedicated to telling you about
significant findings made and key milestones accomplished as we work
towards delivering these products.

*The information contained in the TFA highlights is based on the most recent recent
research and development activities available, and should be considered preliminary until
published in a technical report.

September 2001

Progress Toward Delivering Key FY01 Products

Sluicing Sprayball Deployed in INEEL Tank WM-182 (TMS 3138)
Broken Wrist Delays Pit Viper Deployment (TMS 2195)

Significant Events/Activities

Audit of the Tanks Focus Area Completed Early
Universal Solvent Extraction (UNEX) Process Awarded Patents in
United States and Russia (TMS 841)
TFA-Funded Camera Technologies Aid Cell Repairs at SRS
Salt Processing Project Down Selection Leads to TFA Staff
Changes
Vision System Completed to Aid Slurry Experiments
Cells Unit Filter Modified for Use in Agriculture Industry (TMS 350)

Special Meetings and Technical Assistance

TFA Retrieval TIM Chairs International Advisory Group
TFA Strategic Projects Review Results in Successful First-Time
Effort

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Progress Toward Delivering Key FY01
Products

Sluicing Sprayball Deployed in INEEL Tank WM-182
(TMS 3138) 
While performing sampling activities during the past several years,
personnel at the Idaho National Engineering Environmental Laboratory
(INEEL) discovered a layer of "coffee ground-like" waste heel on the tank
floors, and foam-like substances adhering to the walls in one of the 11
underground stainless-steel tanks used to store radioactive liquid waste at
the site. To help DOE meet terms of a closure agreement with the State of
Idaho, TFA and INEEL have been testing a Tank Heel Retrieval System, a
commercial technology that will assist the site with retrieving the waste heel
from these tanks. This system consists of a combination of (1) a sluicing
spray ball to spray foam from the walls and mobilize solids on the floor, and
(2) a steam jet eductor transfer pump to remove the waste from the tanks.

On August 27, 2001, representatives from TFA and INEEL deployed the
sluicing spray ball in INEEL Tank WM-182 to conduct hot testing of the
system. During this testing, the sluicing spray ball was operated at 50 psi for
one hour. Although the system was operated under lower pressure than in
mockup testing, it successfully removed portions of the built-up residue on
the interior tank walls. In October, TFA and INEEL will conduct further
testing of the sluicing spray ball for a period of six to seven hours at full
operating force (i.e., 100 psi). The site plans to use the system in
conjunction with a directional nozzle sluicer in FY02 for further cleaning of
Tank WM-182, if required, and will also deploy the system in Tank WM-183
later in FY02.

Successful hot testing of the sluicing spray ball provides INEEL with an
effective method for removing waste heel from the walls of its stainless-steel
storage tanks. Deployment of the sluicing spray ball at INEEL satisfies a
key TFA FY01 deliverable. (Contact: Pete Gibbons, NHC, 509-372-
4926)

Broken Wrist Delays Pit Viper Deployment (TMS 2195) 
During the past year, TFA partners in the Robotics Crosscutting Program
(RBX) at the Pacific Northwest National Laboratory (PNNL) and Oak Ridge
National Laboratory have collaborated with representatives from the River
Protection Project (RPP) to develop the remotely operated Pit Viper. The Pit
Viper is a robotic system that will be used by Hanford Site tank farm

http://www.robotics.ost.doe.gov/
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personnel for performing cleanup, repair and maintenance tasks in single-
shell tank valve pits. This system, once deployed, will reduce
decontamination costs and personnel exposures and increase availability of
valve pits to support deployment of tank waste retrieval equipment.

On September 12, 2001, during a deployment practice session, an actuator
failed on one of the axes (wrists) of the system's manipulator arm. The
specific cause of the failure is still undetermined, but PNNL RBX personnel
suspect it was most likely caused by a manufacturing defect (the arm's
manufacturer, Cybernetix, indicated that such failures have occurred
previously). Unfortunately, due to a recent change in deployment location,
an accelerated schedule to support hot pit work in September did not allow
the project sufficient time to order vital spare parts. In addition, because of
a slight modification by Cybernetix to the actuator design in their newer
models, all potential spare parts from other Cybernetix customers (except
Fluor Hanford) are not compatible with the Hanford design.

Replacing the broken actuator delays deployment of the Pit Viper by at least
six to eight weeks, impacting a TFA FY01 key deliverable. However,
both TFA and the RPP user remain committed to deployment of the system
as soon as possible following receipt of the replacement parts and
completion of the necessary system integration/testing. (Contact: Pete
Gibbons, NHC, 509-372-4926)

Significant Events/Activities

Audit of the Tanks Focus Area Completed Early 
In June 2001, the DOE Office of Inspector General (OIG) began conducting
an official audit of the TFA. The purpose of the audit was to determine
whether the Office of Science and Technology (OST) - specifically the TFA -
was meeting the tank waste remediation needs of the DOE's high-level
waste sites with respect to science and technology. After only three months
of official investigation, on September 12, 2001 the OIG issued a letter to
DOE's Office of Environmental Management announcing the cessation of
audit activities based on positive feedback received from their site visits.

In early April 2001, OST informed the TFA that the OIG was preparing for
an audit and requested the TFA respond to pre-audit questions. The TFA
Program Office, WPI (TFA's program management support contractor), and
the Technical Team worked together to respond to this request. This was
followed by a second round of OIG pre-audit questions in May. After
receiving TFA responses to the second round of questions, the OIG issued
a memo on May 31, 2001 announcing the beginning of their official
investigation. The scope of their investigation, planned to last through early
2002, included activities related to the development, demonstration, and
deployment of high-level waste tank remediation technologies at the
Hanford Site, Savannah River Site (SRS), and Idaho National Engineering
and Environmental Laboratory (INEEL) from fiscal year 1995 to the present.
From June through August 2001, four inspectors from the OIG met with
DOE Headquarters OST staff and visited Hanford and SRS to meet with
TFA representatives, DOE and contractor high-level waste cleanup

http://www.em.doe.gov/ost/
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managers at these sites, and TFA principal investigators. The OIG closed
their investigation before meeting with INEEL staff.

The OIG decision to discontinue their audit before its planned completion
date is a rare occurrence. The TFA greatly appreciates the time and
cooperation of the many individuals both at the user sites and among the
TFA team who worked so diligently to support the audit activities. Early
completion of this audit is indicative of both the successful performance of
the TFA and the good working relationship between the sites and the TFA.
(Contact: Tom Brouns, PNNL, 509-372-6265)

Universal Solvent Extraction (UNEX) Process Awarded
Patents in United States and Russia (TMS 841) 
Radionuclide removal from tank waste is a primary concern at all DOE
waste tank sites, because the presence of radionuclides (such as cesium,
strontium, technetium, and transuranic elements) directly impacts waste
immobilization processes, increasing both the volume - and therefore the
cost - of immobilizing low-level and high-level wastes. TFA and its partners
are investigating a variety of methods for removing these radionuclides.
One method, the single-step Universal Solvent Extraction (UNEX) process,
is a collaborative development between the Khlopin Radium Institute (KRI)
of St. Petersburg, Russia, and the Idaho National Engineering and
Environmental Laboratory (INEEL). This process is capable of
simultaneously removing cesium, strontium, actinides, and rare earth
elements from radioactive waste.

Recently, researchers at KRI and INEEL were awarded U.S. and Russian
patents for the UNEX process. Successful demonstrations of the UNEX
process on actual INEEL tank waste and dissolved calcine, performed in
1999, 2000 and 2001, indicate that the technology is viable and capable of
meeting waste treatment objectives for low-level waste effluents. In addition,
these demonstrations revealed that the UNEX process results in
substantially lower capital and operating costs to treat radioactive waste,
compared to the two to three discrete unit operations required in the
Transuranic Extraction/Strontium Extraction solvent extraction system to
accomplish the same level of waste decontamination (removal of cesium,
strontium, and actinides).

The major uncertainty of the UNEX process, identified in recent TFA
reviews and INEEL roadmapping efforts, was the handling of the
radionuclide-containing strip product, mainly guanidine carbonate. A new
stripping agent for the UNEX process has been developed which will
eliminate the handling requirements for the guanidine carbonate. The new
agent can also be regenerated and reused, significantly reducing the overall
volume of the UNEX highly radioactive fraction. This proprietary reagent will
be used in FY02 UNEX flowsheet testing at both KRI and INEEL on
surrogate dissolved calcine wastes. Preparation of patent documentation for
the new class of stripping reagents is in progress. (Contact: Phil McGinnis,
ORNL, 865-576-6845) 

TFA-Funded Camera Technologies Aid Cell Repairs at
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SRS
At the Savannah River Site (SRS), "cells" in the 299-H Concentration,
Storage, and Transfer (CTS) Decontamination Facility are used to house
large contaminated tank farm equipment undergoing decontamination or
repair so that they can be reused. Because of the amount of radioactivity
generated by the equipment within these cells, personnel access is in most
cases prohibitive, necessitating the use of remotely operated manipulators
to perform decontamination and repair tasks. Through funding provided by
TFA, SRS now has camera technologies that allow personnel to clearly
view the contents of these pit cells without having to risk personnel
exposure to radiation.

Between August 17 and 27, 2001, two issues involving equipment in the
CTS repair/decontamination cells were resolved using the TFA-funded
camera technology. In the first instance, the drive mechanisms in SRS
evaporator feed pumps being housed in a CTS repair cell had to be
modified due to manufacturer design changes in the valves they operate.
This also required the site to remount the drive mechanisms in the feed
pump cans. Using the camera equipped in the repair cell, SRS maintenance
and engineering personnel initiated the design process for these
modifications by supplementing drawings with visual details using the
camera's pan and zoom features, thus avoiding sending personnel into the
radiation cell area to manually sketch the needed details.

In the second instance, the drain piping in the bottom of an evaporator feed
pump transport cask undergoing decontamination broke apart at a coupling,
requiring replacement of piping. Using the camera outfitted in the
decontamination cell (same system as that deployed in the repair cell), SRS
personnel were able to view and plan repair of the problematic area
remotely.

These TFA-funded camera technologies provide SRS personnel with an
efficient method for initiating design modification and repair activities to pit
cell equipment, resulting in reduced costs, personnel radiation exposure as
low as reasonably achievable, and lower risk of injury in the cells. (Contact:
Pete Gibbons, NHC, 509-372-4926)

Salt Processing Project Down Selection Leads to TFA
Staff Changes
This summer, critical TFA research and development (R&D) activities
supporting a cesium removal technology down selection for the Savannah
River Site Salt Processing Project (SPP) were completed and documented.
The DOE assessed the results and is finalizing their technology down
selection to alpha removal and caustic side solvent extraction (CSSX). The
TFA has been asked by DOE to continue to lead the R&D efforts for the
selected technologies in support of pilot plant design and testing and final
facility design, as well as limited backup technology R&D. In response to the
technology down selection and changing focus of the R&D effort, a number
of SPP staffing changes have recently occurred:

Steve Schlahta, Deputy Manager for the SPP, is in the process of
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transitioning out of TFA and the SPP. Steve was highly regarded by
DOE-Savannah River and DOE-Headquarters for his contributions in
program planning and project controls, and for his strategic approach
on programmatic issues. Bob Leugemors from Pacific Northwest
National Laboratory (PNNL) will be taking over the duties of Deputy
Manager for the SPP. Bob has 17 years of experience in process
engineering, design, construction and project management. Most
recently he supported the SPP Crystalline Silicotitanate (CST)
alternative column evaluation. 

Sam Fink and Major Thompson from Westinghouse Savannah River
Company (WSRC) - System Leads for alpha removal and CSSX,
respectively - will continue in their key roles on the TFA SPP team as
the project moves forward into design and pilot testing. In addition,
Doug Walker from WSRC has joined the TFA SPP team and will be
assisting Major as the Deputy System Lead for CSSX. 

Dennis Wester from PNNL and Joe Walker from Oak Ridge National
Laboratory (System Leads for CST and Small Tank Tetraphenylborate
Precipitation, respectively) have completed their technology
management responsibilities on the SPP with the delivery of critical
data to support the down selection. Dennis and Joe are returning to
other responsibilities at their respective laboratories.

The TFA appreciates the significant contributions and sacrifices Steve,
Dennis, and Joe have made to support this critical project. The complex
R&D program and successful technology down selection process could not
have been accomplished without their leadership and technical ability. The
TFA offers resounding thanks for their outstanding efforts in support of TFA
and SRS this past year and a half, and extends a hearty welcome to Bob
and Doug in their new roles on the SPP. (Contact: Tom Brouns, PNNL, 509-
372-6265)

Vision System Completed to Aid Slurry Experiments 
In support of the TFA Pipeline Unplugging Task, Pacific Northwest National
Laboratory (PNNL) recently completed the development of a unique vision
system that will allow for the accurate measurement of critical deposition
velocity at the Florida International University/Hemispheric Center for
Environmental Technology's (FIU/HCET's) instrumented pipeline flow loop.
Experiments using the flow floop are providing data to assist Savannah
River Site planning efforts for waste retrieval during the next several years.

The vision system consists of a camera and data collection system in which
digital photo contrast data are compared from one instant to another. A
contrast difference indicates that particles are still flowing in the pipe. As the
slurry speed is slowed, solids begin to settle. When the contrasts are the
same (within an acceptable error band) critical deposition velocity has been
reached, indicating the solids are no longer suspended in the liquid flow.
The vision system technology is being transferred to FIU/HCET and will
enhance their ability to collect accurate critical velocity data for liquid/solid
slurry mixtures.

http://www.hcet.fiu.edu/r&d/
http://www.hcet.fiu.edu/r&d/
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An "Open House" at PNNL held August 23, 2001, provided representatives
from TFA, the DOE Richland Operations Office, CH2MHill Hanford Group,
and PNNL the opportunity to view the vision technology in operation on a
simple bench-scale set up. (Contact: Pete Gibbons, NHC, 509-372-4926)

Cells Unit Filter Modified for Use in Agriculture
Industry (TMS 350) 
At the Idaho National Engineering and Environmental Laboratory (INEEL),
approximately 3800 cubic meters of calcine waste are stored in a series of
stainless-steel "bin sets." To achieve waste treatment goals and enable
tank closure, TFA worked with users at INEEL to investigate ways to
pretreat the calcine waste in preparation for immobilization. In FY00, a lab-
scale cells unit filter was built to conduct filter tests on surrogate and
radioactive solutions of dissolved calcine containing undissolved calcine
solids. Following a redirection in the INEEL calcine treatment strategy, the
filter was modified in FY01 to support an agricultural test program initiated
between INEEL and Amalgamated Research, Inc. (the research and
development arm of Amalgamated Sugar, a major beet sugar producer in
southern Idaho).

The test program is evaluating filter membrane abrasion occurring after
extended operation in a crossflow configuration. The modified cells unit filter
is being used to rapidly abrade eight-inch sections of various membrane
types (metal, ceramic, and polymeric). Experimental results will help the
company develop an understanding of the membrane abrasion phenomena,
as well as the effect on long term filter membrane performance.

Use of the cells unit filter to evaluate cross-flow filtration phenomena of
interest in the commercial beet sugar industry demonstrates a key success
in applying TFA-developed test equipment far afield of tank remediation.
(Contact: Phil McGinnis, ORNL, 865-576-6845)

Special Meetings and Technical
Assistance

TFA Representative Chairs International Advisory
Group 
In October 2000, as part of an effort funded by the International Atomic
Energy Agency (IAEA), TFA, and Numatec Hanford Corporation, the IAEA
assembled an international advisory group to develop a collaborative
document on retrieval and transport of radioactive waste usually stored in
tanks, vaults, or silos for an extended period of time, requiring non-standard
procedures for dilution and/or resuspension before transport for further
processing. The IAEA appointed the TFA Retrieval Technology Integration
Manager (TIM) to chair this advisory group, which consists of invited experts
from Belgium, Canada, India, France, Russia, Slovakia, the United
Kingdom, and the United States. During their initial meeting held October
2000 in Vienna, Austria, committee members drafted an outline for the
document and committed to completing their draft sections by December
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2000.

On September 3 - 7, 2001, TFA's Retrieval TIM continued his duties as
chairman when the advisory group met again in Vienna, Austria, to review
and improve on the draft document. The current draft includes detailed
practical experiences on access, characterization, mobilization, and retrieval
of aged radioactive waste at the Savannah River Site, Hanford Site, Oak
Ridge Reservation, and Idaho National Engineering and Environmental
Laboratory in the United States; the La Hague Reprocessing Plant in
France; and the Sellafield Complex in the United Kingdom. The TFA
Retrieval TIM agreed to prepare a second draft for review at next year's
meeting before finalization occurs.

Also worthy to note during the meeting: (1) an expert from India's Bhabha
Atomic Research Centre reported to the TFA Retrieval TIM that he and his
colleagues extensively use the TFA website, and (2) another expert from St.
Petersburg State Institute of Russia reported using the TFA Retrieval TIM's
input of U.S. DOE high-level waste experiences as classroom material for a
course on tank retrieval technology.

This international collaboration provides a forum for discussion among
technical experts in the area of retrieval, as well as culminating in a useful
resource for ongoing retrieval activities throughout the world. (Contact: Pete
Gibbons, NHC, 509-372-4926)

TFA Strategic Projects Review Results in Successful
First-Time Effort 
In FY01, TFA initiated Strategic Projects to address high-risk, high-payoff
issues that were not submitted as part of the TFA's core site needs process,
but were expected to yield long-term benefit toward achieving site tank
remediation missions. TFA management approved the strategic projects
contingent upon a yearly review to assess progress, validate strategic value,
and evaluate the projects' merits for continuation.

On September 5-6, 2001, TFA conducted a review of five "strategic"
projects: (1) Post-retrieval/Pre-closure Tank Lay-up; (2) Innovative
Approaches for Retrieval from Potentially Leaking SSTs; (3) Removal of
Key Non-radioactive Components from Tank Sludges; (4) Selective
Chemical Dissolution of Tank Heels; and (5) New Melter Technology. Three
projects were presented by TFA principal investigators, and two were
presented by the Efficient Separation and Processing Crosscutting Program
principal investigators, who manage two of the TFA strategic projects.
Separate review teams for each project were led by members of the TFA
Technical Advisory Group. Reviewers included members from the DOE
Richland Operations Office, the TFA Technical Team, delegates
representing TFA's User Steering Group, and other site technical experts
invited by the User Steering Group. Fourteen site users participated to
review projects relative to their sites. The comments and recommendations
from each project's review will be compiled into a summary report by each
of the five project review leaders, and recommendations for project scope to
continue in FY02 will be presented to the TFA management team by the

http://www.ornl.gov/divisions/ctd/ESP/index.htm
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end of September.

Users present at the review were very enthusiastic about TFA's strategic
project selection and the midcourse (year 1 of a 2-year program) results.
Following this successful first-time effort, the users indicated that the data
presented were informative and necessary for site programs to determine a
path forward, and offered the potential for significant return on investments.
(Contact: Gary Josephson, PNNL, 509-376-4325)

SRS Crawler Development Undergoes Gate 5 Review
(TMS 2194) 
Tank 19 at the Savannah River Site (SRS) contains residual waste heel
consisting of sludge, zeolite, and salt. TFA and partners at SRS developed
a strategy using a combination of technologies to mobilize this stubborn
heel, complete waste retrieval, and initiate Tank 19 closure activities. In
FY01, the Flygt Mixer technology was used together with a Bibo pump and
hydrolance technology to successfully break apart and pump out the waste
heel. In addition to these technologies, the Savannah River Technology
Center (SRTC) began development of a disposable crawler technology to
assist with heel retrieval in the event that the Flygt Mixer technology could
not sufficiently remove the heel. This remotely operated crawler was
designed to fit through a 23-inch tank riser and transport a sluicing "cannon"
that uses water to "blast" the heel into a slurry for subsequent transfer.

TFA and Robotics Crosscutting Program (RBX) personnel participated in a
Gate 5 Review of the recently completed disposal crawler technology on
August 21, 2001, in Aiken, South Carolina. SRTC presented an overview of
the disposable crawler development activities, including results of extensive
testing under simulated tank conditions.

Because of several minor issues identified during testing, and the success
of the Flygt Mixer technology, SRS High-Level Waste personnel have
indicated that they do not intend to use the crawler in Tank 19 and are
negotiating with the State of South Carolina to declare completion of
retrieval activities based on the Flygt Mixer retrieval operations. Although
the disposable crawler technology is ready to proceed to Stage 6, a full-
scale hot demonstration is not likely to occur and technology development
will be suspended at Stage 5 with completion of the Gate 5 review. The
technology could be made available for use at other sites, if an appropriate
application is identified.

SRS is now investigating other crawler options for us in future tank retrieval
actions. The TFA and RBX reviewers recommended that SRS/SRTC
evaluate the capabilities of several crawler vendors to determine the best
match for their retrieval requirements before selecting a vendor to conduct
the demonstration. TFA also recommended that SRS review results from
other TFA- and RBX-funded crawler testing (e.g. Hanford Tank Initiative
crawler, Gunite and Associated Tanks Scarab, and Houdini) for potential
applicability. (Contact: Pete Gibbons, NHC, 509-372-4926)

Upcoming Activities

http://www.robotics.ost.doe.gov/
http://www.hanford.gov/tanks/hti/hti.htm
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October 1 - 2, 2001
Interim Stabilization Workshop Meeting, Richland, Washington
Contact: Cheryl Nickola, PNNL, 509-376-5547

October 3, 2001
ORP Strategic Planning Meeting, Richland, Washington
Contact: Tom Brouns, PNNL, 509-372-6265

October 15 - 18, 2001
12th Symposium of Separation S&T Applications, Gatlinburg, Tennessee
Contact: Phil McGinnis, ORNL, 865-576-6845

October 23 - 25, 2001
Argentina Tank Corrosion Chemistry Visit, Richland, Washington
Contact: Joe Westsik, PNNL, 509-372-6330

October 23 - 26, 2001
Technical Review of New Waste Calcining Facility Sodium-Bearing Waste
Flowsheet, Idaho Falls, Idaho
Contact: Bill Holtzscheiter, WSRC, 803-725-2170

October 31 - November 2, 2001
Status Meeting for FY01 Pipeline Unplugging/ Plugging Prevention
Activities, Miami, Florida
Contact: Phil McGinnis, ORNL, 865-576-6845

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364

mailto:tom.brouns@pnl.gov
mailto:bob.allen@pnl.gov
mailto:betty.carteret@pnl.gov
mailto:rl.gilchrist@pnl.gov
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E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480

mailto:gary.josephson@pnl.gov
mailto:cheryl.nickola@pnl.gov
mailto:lynne.roeder-smith@pnl.gov
mailto:janie.treadway@pnl.gov
mailto:joseph.westsik@pnl.gov
mailto:trt@inel.gov
mailto:bill.holtzscheiter@srs.gov
mailto:cpz@ornl.gov
mailto:peter_w_gibbons@rl.gov
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E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Disclaimer

 

The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly basis*. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of
this page. Click Back Issues to view previous editions of the TFA Technical
Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables for its
users at the Hanford Site, Savannah River Site, Oak Ridge Reservation,
Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. FY01 key deliverables are posted at keyprod. In
each edition of our Technical Highlights, the section regarding Progress
Towards Delivering Key Products is dedicated to telling you about
significant findings made and key milestones accomplished as we work
towards delivering these products.

*The information contained in the TFA highlights is based on the most recent recent
research and development activities available, and should be considered preliminary until
published in a technical report.

August 2001

Progress Toward Delivering Key FY01 Products

Video Inspection System Deployed at Oak Ridge Reservation (TMS
2940)
Raman-EN Probe Undergoes Successful Cold Acceptance Testing
(TMS 2015)

Significant Events/Activities

Fluidic Retrieval System Undergoes Full-Scale Testing
Higher Ratios of Silicon in Feed May Solve SRS Evaporator
Plugging Problems (TMS 3087)
15-hp Flygt Mixer Deployed in SRS Tank 43 (TMS 2232)
Progress Continues on Waste Loading Improvement Work (TMS
2009, 3107)

Special Meetings and Technical Assistance

TFA Conducts Project Reviews of Characterization and Retrieval
Technologies for WVDP
TFA, RPP Select New Hanford SST Retrieval Technologies

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Technical Team Contacts
How To Subscribe
Back Issues

Progress Toward Delivering Key FY01
Products

Video Inspection System Deployed at Oak Ridge
Reservation (TMS 2940) 
During the last several years, TFA has assisted partners at the Oak Ridge
Reservation (ORR) in completing retrieval of their legacy tank waste and
consolidating it in eight storage tanks located in the site's Melton Valley
area. The eight stainless-steel Melton Valley Storage Tanks (MVST), built in
the 1940s and '50s, are cylindrical in shape (12 feet in diameter and 62 feet
long), each with a 50,000-gallon storage capacity. ORR plans to turn over
these eight MVST to a private vendor, Foster Wheeler Environmental
Company, for waste treatment and disposal. Before this transfer can occur,
ORR must inspect the interior of the tanks to better characterize the tanks'
condition and map the sludge to achieve a comparative baseline for future
use. However, because access to the MVST is limited by their underground
location and small-diameter risers, visual inspection of the tank interior must
be performed remotely with small equipment.

In response to the need for a technology to perform remote inspections,
TFA partnered with the Robotics (RBX) Crosscutting Program to develop a
video inspection system for horizontal tanks. The system was designed and
fabricated by RBX staff at Oak Ridge National Laboratory and EMCO
Intertest, Inc., of Flanders, New Jersey, to operate down a 3-inch riser. It
includes three fixed-focus, remote-head cameras (to provide wide-angle,
telephoto, and low-light views of the tank interior) and three fiber-optic light
pipes and light sources (to provide sufficient illumination to view tank walls
up to a distance of 40 feet without overheating the cameras). The cameras
and lights are operated remotely to take pictures of the tank's interior.

During the week of July 23, 2001, TFA, Duratek Federal Services, and ORR
personnel deployed the video inspection system in three of the MVST (W-
31, W-30, and W-29), capturing video of the waste surface, interior tank
walls, and other internal structures. After moving the inspection system to
Tank W-28, personnel from DOE, Bechtel Jacobs, Duratek Federal
Services, Foster Wheeler, Oak Ridge National Laboratory, UT-Battelle, and
The Providence Group Applied Technology met to view the video footage.
The group concluded that the quality of the video data was sufficient to
assess the general condition of the tank internal structures and to
determine approximate sludge levels. After completing minor repairs to the
system from problems incurred during the initial inspection campaign, the
system was subsequently deployed in the remaining MVST (W-28, W-27,
W-26, W-25, and W-24) during the week of August 10, 2001 completing

http://www.robotics.ost.doe.gov/
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the videotaping campaign.

TFA collaborated with the Robotics Crosscutting
Program to develop a remote video inspection
system for horizontal storage tanks. (Photo
provided by Oak Ridge National Laboratory)

 

Deployment of the Video
Inspection System for
Horizontal Tanks satisfies a
TFA key FY01
deliverable and helps
users at ORR establish the
internal conditions of the
MVST prior to turning the
tanks over to Foster
Wheeler for waste treatment
activities. Compilation of the
inspection report is
underway. (Contact: Mike
Terry, LANL, 509-372-4303)

Raman-EN Probe Undergoes Successful Cold
Acceptance Testing (TMS 2015) 
Radioactive waste storage tanks built from carbon steel are susceptible to
corrosion damage unless the chemistry of the tank waste is maintained
within operating specifications. Typically, the tank waste is sampled and
analyzed and chemical adjustments are made. This is the case at the
Hanford Site and Savannah River Site (SRS), which currently use the "dip"
method to obtain samples from their high-level waste tanks for these
purposes. While this method is acceptable, probe technologies are available
that can (1) monitor high-level tank waste chemistry so that optimal
conditions will be maintained for inhibiting tank corrosion, (2) improve the
efficiency of tank operations, and (3) minimize the volume of wastes
requiring treatment and disposal.

 

To improve corrosion
monitoring at SRS, TFA and
the Characterization,
Monitoring, and Sensor
Technology (CMST)
Crosscutting Program funded
development of the Raman-
Electrochemical Noise (EN)
Probe. This integrated probe
combines the chemical
species detection capabilities
of a Raman probe with EN
monitoring technology.
Numerous EN probes have
been deployed in Hanford
Site waste tanks; however,
the Raman technology, while
having the demonstrated
ability to determine

http://www.cmst.org/
http://www.cmst.org/
http://www.cmst.org/
http://www.cmst.org/
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In May 2001, TFA partners traveled Richland,
Washington for cold tests of the integrated
corrosion/chemistry probe at Hiline Engineering.
The 40-ft. test tower, supporting the deployment
reel and control room, is pictured in the
background. Key team members pictured from left
to right: John Mickalonis (WSRC), Glenn Edgemon
(Hiline), David Hobbs (WSRC), Eugene Tshishiku
(WSRC), Glenn Bastiaans (CMST), Marcus Taylor
(formerly with WSRC), Mike Terry (TFA).

concentration in real time,
has not been deployed in
any radioactive waste tanks.

 

During the week of July 23, 2001, representatives from TFA, CMST, and
the Westinghouse Savannah River Company successfully conducted cold
acceptance testing of the integrated Raman-EN Probe deployment
mechanism and monitoring capabilities at HiLine Engineering facilities in
Richland, Washington.

This testing was conducted to verify modifications to the system as a result
of a previous demonstration at HiLine Engineering facilities in May 2001.
During that demonstration, personnel tested potting material (insulates the
probe body); verified the polyolefin skin (protects the stainless-steel
conduit); evaluated system design pressure and pneumatic sample line
pressure rating; tested for water tightness; performed filter testing on
simulated waste; performed pump sizing (to ensure pressure does not
exceed 100 psi pressure rating on quartz window); assembled the probe
head; verified access window design; and performed a number of
deployment platform and probe interface/analysis tests.
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The combined probe integrates (1) an echelle-based Raman spectograph
with a fiber-optic Raman sensor probe that provides in-situ analysis of the
full range of concentrations of nitrate, nitrite, and hydroxide ions present at
various waste levels in the tank, with (2) EN technology, which detects
uniform and localized corrosion rates and mechanisms. The Raman portion
of the probe was developed by EIC Laboratories of Norwood,
Massachusetts, the EN portion and deployment platform were developed by
HiLine Engineering of Richland, Washington, and the instrumentation and
control equipment were designed and fabricated by the Savannah River
Technology Center at SRS. The probe will be deployed in SRS Tank 43, the
most active processing tank at the site. Technical issues that resulted
during prior acceptance testing delayed deployment of the probe to FY02.
These issues were resolved successfully for the recent acceptance tests,
and the equipment is being shipped from HiLine to SRS. TFA is working
with SRS users to integrate planning for FY02 deployment into their
operations schedule. (Contact: Mike Terry, LANL, 509-372-4303)

Significant Events/Activities

Fluidic Retrieval System Undergoes Full-Scale Testing
Tank S-102, which contains salt and soft sludge, is one of 149 single-shell
tanks (SSTs) at the Hanford Site. According to the terms of the Hanford
Federal Facility Agreement and Consent Order (Tri-Party Agreement)
among DOE, the Washington State Department of Ecology, and the U.S.
Environmental Protection Agency, full-scale retrieval of waste from this tank
must be completed by the end of Fiscal Year 2006. In order to identify
alternative waste retrieval methods to replace former sluicing practices,
TFA, AEA Technology (AEAT), and River Protection Program (RPP) staff
involved with the Office of River Protection's (ORP) Single-Shell Tank
Retrieval Program have been working to design and develop a fluidic
retrieval system. Based on the Fluidic Pulse Jet Mixer technology deployed
numerous times at the Oak Ridge Reservation, the fluidic retrieval
technology is being modified for potentially mobilizing Tank S-102 waste.

On August 20-23, 2001, the TFA Retrieval Technology Integration Manager
and representatives from RPP and ORP met with AEAT personnel at
AEAT's Charlotte, North Carolina, facility to witness initial full-scale testing
of the fluidic retrieval system. AEAT personnel used a 40-ft-long container
to simulate Tank S-102 and a 2-ft x 3-ft x 4-ft test coupon consisting of
sodium nitrate pellets and 10% sand (a difficult material to move via water
jet). During testing, the upper jet of the retrieval system broke apart the
coupon (located near the far wall), and a center-mounted jet successfully
pushed the material to the center of the simulated tank. A third jet located in
the lower portion of the system then mixed the materials in the center of the
tank in preparation for pumping.

The testing provided the basis for determining how much - or how little -
water is needed for retrieval operations using the fluidic system. AEAT will
continue testing mobilization and retrieval parameters for the 12-inch- and
24-inch-diameter systems in FY02 to provide RPP with data sufficient to

http://www.aeat.com/
http://www.hanford.gov/orp/index.html


TFA - Key Highlights - August 2001

http://emslws03/tfa/hilight/back/30aug01.htm[10/13/2009 10:44:49 AM]

determine selection or rejection of this technology for use in Tank S-102
and, if accepted, the final configuration for this system. (Contact: Pete
Gibbons, NHC, 509-372-4926)

Higher Ratios of Silicon in Feed May Solve SRS
Evaporator Plugging Problems (TMS 3087)
Tank farm operations personnel at the Savannah River Site (SRS) are
considering several possible solutions to solids formation problems in their
2H evaporator. The 2H evaporator, which received silicon-rich waste from
the vitrification facility and aluminum-rich waste from canyon operations,
was shut down in October 1999 due to co-deposition of sodium
aluminosilicate and sodium diuranate with enriched uranium. To continue
operations, the site would have to run the evaporator until it plugged, then
stop for cleaning. This situation is unsatisfactory, as it presents criticality
(safety) and operational (cost) issues. Experiments completed in early
August confirm that one possible solution - processing only silicon-rich
waste through the evaporator - will significantly reduce soluble aluminum
concentration over time. 

During the week of August
13, 2001, TFA pretreatment
staff at the Oak Ridge
National Laboratory
completed a series of 100oC
tests using fixed
concentrations of aluminate
(0.05 M) and sodium
hydroxide (4.0 M) and a
variable concentration of
silicon. Test results
confirmed that a
silicon:aluminate molar ratio
of 10:1 and higher would be
very favorable from a
processing standpoint. At
this concentration, only a few
crystals formed on the wall,
but they were ash-like and
easily dislodged - a striking
contrast to aluminosilicate
solids, which form at lower
silicon/aluminate ratios.

 
Results from evaporator testing using simulated feed
mixtures showed that once the ratio of silicon to
aluminum was greater than 8:1 (up to 40:1) the
surface on the stainless steel beaker remained very
clean, whereas a 1:1 ratio resulted in significant
material buildup. (Photo provided by Oak Ridge
National Laboratory)

Increasing silicate concentration formed sodalite or cancrinite in the bulk of
the solution as opposed to growing on the walls of the reaction vessel. At
25:1 and 40:1, crystallization occurred only in the bulk of the solution; the
steel surfaces remained free of observable deposits. In a control test
performed with 0.05 M silicate and 0.05 M aluminate, all vessel surfaces
were found to be covered with strongly adherent sodalite, which was difficult
to scrape from the surface.
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The TFA test results provide SRS with the data necessary to consider
running silicon-rich feed through the 2H evaporator, potentially reducing or
eliminating evaporator plugging and the cost of shut-down for cleaning.
(Contact: Phil McGinnis, ORNL, 865-576-6845)

15-hp Flygt Mixer Deployed in SRS Tank 43 (TMS
2232) 
In the past, the buildup of fissile material in evaporator feed tanks has
caused criticality concerns at the Savannah River Site (SRS). One of the
tanks of concern is Tank 43, a low-activity fresh waste receipt tank that
feeds the SRS 1H evaporator. The waste in Tank 43 contains enriched
uranium, a fissile material which, if allowed to concentrate during evaporator
operations, presents the potential for criticality. To reduce this risk, thorough
mixing of the tank contents with uranyl nitrate (made with depleted uranium)
was needed to replace the enriched uranium in the tank liquid and control
possible precipitation of the fissile material. Previous success at SRS in
mobilizing tank waste based on TFA work with TFA-developed Flygt mixers
led the site to consider its application for mixing the contents of Tank 43.

In July 2001, TFA and SRS personnel initiated a mixing campaign by
successfully deploying a 15-Hp Flygt Mixer in Tank 43. This new unit is a
smaller version of the three 50-Hp units previously deployed in SRS
Tank19. SRS tank farm operations personnel inserted the mixer about 10
feet from the tank bottom and positioned it at a 45-degree angle. During
mixing operations, surface agitation and general liquid circulation was
observed. While helping to resolve the potential evaporator safety concern,
deployment of this technology also successfully demonstrated the use of
the small, inexpensive Flygt Mixer to stir the contents of a large liquid-
containing tank.

In addition to deployment at SRS, this technology is under investigation by
TFA and the River Protection Project for possible use in Hanford double-
shell tanks as a replacement for baseline mixer pumps in salt tanks or for
additional mixing along with baseline mixer pumps in difficult sludge tanks.
(Contact: Pete Gibbons, NHC, 509-372-4926)

Progress Continues on Waste Loading Improvement
Work (TMS 2009, 3107)
The primary goal of radioactive waste sites across the DOE complex is
immobilization of tank waste followed by tank closure. The preferred option
for immobilizing radioactive waste is vitrification, where tank waste is
combined with glass formers to form a durable, solid final waste form. This
is a costly process involving complex equipment and strict radiation
protection measures. The cost of vitrifying high-level waste (HLW)
decreases as the waste loading in waste glass increases. To increase cost
savings of vitrification while maintaining or decreasing risk levels, glass
scientists at the Savannah River Technology Center (SRTC) and Pacific
Northwest National Laboratory (PNNL) are researching methods for (1)
generating glass property-composition data and models necessary for
improving high-level waste loadings in glass; (2) enhancing operational

http://www.srs.gov/general/srtech/srtc/srtchtm/index.html
http://www.pnl.gov/
http://www.pnl.gov/
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processing windows by reducing processing constraints; and (3) improving
melt rates to reduce overall operational cycle times.

In July 2001, TFA immobilization staff completed work and satisfied
milestones related to the "Waste Loading Improvements in High-Level
Waste Glasses" subtask under the Westinghouse Savannah River
Company Immobilization task. As part of these milestones, SRTC and
PNNL completed a joint study regarding improving the melt rate for the
Defense Waste Processing Facility's (DWPF) Macrobatch 3 (MB3) by
experimenting with variations to the current frit (glass recipe). The study
focused on enhancing the basic understanding of the role of glass batch
chemistry on the overall melting process for MB3 by exploring frit
compositional regions that challenged "acceptable" predicted property
behavior. A series of frit compositions were developed not only to maintain
the projected operational window, but to also increase melt rate. As a result
of this study, a recommendation was made that the DWPF switch to a
different frit for the MB3. In addition, a series of individual reports were
written and issued (WSRC-TR-2001-00148, WSRC-TR-2001-00151,
WSRC-TR-2001-00152, WSRC-RP-2001-00351, and WSRC-TR-2001-
00146) which summarizes this joint work.

Another research effort involved assessing the potential for reducing the
homogeneity constraint for future DWPF sludge-only macrobatches.
Compositional envelopes were generated based on projected blending
strategies using various washing and dissolution scenarios and historical
measurement uncertainties. After studying the predicted properties using
these envelopes, results indicated that glasses in the subject compositional
regions would challenge both homogeneity and durability constraints.
Selection of test glasses will occur after SRS issues Revision (12) of their
High-Level Waste System Plan.

And finally, SRTC and PNNL continued investigating technical issues
associated with high sulfate and sodium content in glass formulations for
the liquid sodium-bearing waste stream at the Idaho Engineering and
Environmental Laboratory. These activities focused on maintaining relatively
high waste loadings (25-35 wt%) while maintaining both process and
product performance requirements. Data indicated that these waste
loadings were feasible while meeting specifications and minimizing the
potential for a sulfate layer to form. The next phase of this work will involve
developing a low-risk (in terms of salt layer formation) flowsheet that allows
for improvement as other processing parameters become better understood.
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

Special Meetings and Technical
Assistance

TFA Conducts Project Reviews of Characterization
and Retrieval Technologies for WVDP
On August 14 - 17, 2001, representatives from TFA met with West Valley
Demonstration Project (WVDP) personnel in West Valley, New York, to

http://emslws03/tfa/DocumentSearchResultsSingle.asp?DocumentID=4472
http://emslws03/tfa/DocumentSearchResultsSingle.asp?DocumentID=4474
http://emslws03/tfa/DocumentSearchResultsSingle.asp?DocumentID=4471
http://emslws03/tfa/DocumentSearchResultsSingle.asp?DocumentID=4469
http://emslws03/tfa/DocumentSearchResultsSingle.asp?DocumentID=4470
http://emslws03/tfa/DocumentSearchResultsSingle.asp?DocumentID=4470
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conduct project reviews of characterization and retrieval activities funded by
TFA. One of the targets of WVDP's characterization/retrieval campaign is
Tank 8D-2, one of two 750,000-gallon underground storage tanks at the
site. Once containing 550,000 gallons of caustic PUREX waste generated
from prior commercial and defense fuel reprocessing activities,
approximately 97% of the Tank 8D-2 waste has been retrieved and vitrified.
WVDP personnel are now conducting characterization activities of the
residual radioactive waste within this tank to verify whether tank-cleaning
criteria have been met.

During an initial sampling campaign, WVDP deployed a gross beta-gamma
detector (consisting of three Eberline Model RO-7 detectors side by side) on
their mast-mounted tool deployment system (MTDS) to map fixed
radioactive waste profiles of the tank walls. One of the detectors used a 1-
cm-thick Lucite cap to shield out beta radiation, the second detected both
beta and gamma radiation, and the third was surrounded by shielding to
measure the general gamma radiation field (about 55 R/hr). Vertical scans
of the wall and tank beam supports were made two feet apart, and readings
were collected every six inches between four and 23 feet from the tank
bottom.

In addition to the gross beta-gamma detector, a burnishing sampler
developed by WVDP and Robotics Crosscutting Program staff at Oak Ridge
National Laboratory was deployed to gather 23 samples from the tank walls
and tank support infrastructure for quantitative analysis. The sampler used a
0.5-inch-diameter drill bit with an approximately five-degree front-face
cutting angle to draw samples - via a vacuum - into the shroud surrounding
the bit. The samples (taken between 1.6 and 22.8 feet from the tank
bottom) were each collected on a separate filter and analyzed for
transuranic isotopes, strontium-90, gamma-emitting radionuclides, and
gross beta-alpha.

Results of the beta-gamma scans and burnishing sample analysis indicated
a zone of elevated transuranics, strontium-90, europium-154, and cobalt-60
levels on the tank wall and support columns about 14 to 20 feet from the
tank bottom. Data analysis of the burnishing samples indicated a strong
correlation among rations of europium-154 to strontium-90 and the
transuranic isotopes of plutonium, americium, neptunium, and curium.

Following collection and analysis of the initial burnishing samples, WVDP
deployed a sluicing wall cleaner (on the same MTDS) for spray cleaning,
then installed a second MTDS across the tank where "before and after"
sampling will be conducted. Using a modified version of the sampler (a
harder cobalt alloy bit, faster drill speed, and a tachometer to monitor
cutting speed), "post-wash" burnishing sampling campaigns will be
conducted to evaluate the effectiveness of spray washing. This campaign
will also help determine whether the horizontal residual radioactive
concentration profile is relatively homogeneous throughout the tank.

Because the current cleaning systems can only reach about 75% of the
tank wall, WVDP has ordered a Long-Reach Arm (LRA), equipped with a
straight telescoping arm and small dexterous manipulator, to clean and

http://www.robotics.ost.doe.gov/
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sample the remainder of the tank. The LRA will eliminate "shadowing" and
provide access to the far side of the tank columns and internal pipe
structure. It is scheduled for full-scale testing in early October 2001, with
deployment and operations to begin in January/February 2002. WVDP is
also working with TFA to investigate acid additives for enhanced wall
cleaning. (Contact: Tom Thomas, INEEL, 208-526-3086; Pete Gibbons,
NHC, 509-372-4926)

TFA, RPP Select New Hanford SST Retrieval
Technologies
On July 23 - 24, 2001, representatives from TFA and the River Protection
Project (including several engineering and project management staff)
attended a facilitated workshop at the Hanford Site in Richland, Washington,
to review TFA work performed in FY01 by the Pacific Northwest National
Laboratory and Oak Ridge National Laboratory (ORNL) on the strategic task
related to new retrieval methods for potentially leaking tanks.

During the meeting, the participants identified three main areas where
future work was merited: (1) adaptation of a "sonicator," an acoustic energy
tool, to dig through and break up hard wastes (this method was used by two
university teams during this year's Waste Management Education and
Research Consortium (WERC) design contest in New Mexico); (2) use of
the TORE® solids transfer enhancer to improve solids removal during jet
pump retrieval (this tool was originally identified for use in the Hanford Tank
C-104 Retrieval Project, but shows promise for applicability in many other
retrieval areas); and (3) development of an ORNL concept design for a "roll-
up," lightweight, long-reach manipulator that could maneuver the suction
function of a transfer system over the full range of the tank floor without use
of a massive aboveground structure.

Testing of these tools and development of the manipulator concept in FY02
will support potential long-term deployment under new projects to be
defined in the future. (Contact: Pete Gibbons, NHC, 509-372-4926)

Upcoming Activities
September 3 - 7, 2001
International Atomic Energy Agency Consultancy on Waste Retrieval and
Transfer, Vienna, Austria
Contact: Pete Gibbons, NHC, 509-372-4926

September 4 - 6, 2001
Tank S-112 Saltcake Dissolution and Site Needs Discussions with CH2M
Hill Hanford Group and Washington Group International, Richland,
Washington
Contact: Phil McGinnis, ORNL, 865-576-6845; Bill Holtzscheiter, WSRC,
803-725-2170

September 5 - 6, 2001
Strategic Projects Technical Progress Reviews, Richland, Washington
Contact: Gary Josephson, PNNL, 509-376-4325
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September 6, 2001
Bechtel National, Inc./Waste Treatment Plant Meeting, Richland,
Washington
Contact: Tom Brouns, PNNL, 509-372-6265

September 10, 2001

Savannah River Site Safety Project Update and Planning Meeting, Aiken,
South Carolina

Contact: Mike Terry, LANL, 509-372-4303

September 10 - 11, 2001
Waste Management 2002 Abstract Review, Tucson, Arizona
Contact: Tom Brouns, PNNL, 509-372-6265

September 17 - 18, 2001
Interim Stabilization Working Meeting, Richland, Washington
Contact: Cheryl Nickola, PNNL, 509-376-5547

September 17 - 19, 2001
Waste Management Education and Research Consortium FY02 Design
Contest Meeting/Industrial Advisory Board of Director's Meeting,
Albuquerque, New Mexico
Contact: Pete Gibbons, NHC, 509-372-4926

September 17 - 21, 2001
Savannah River Site Safety Projects - Alternate Filters Progress Review
and Safety Update and Planning Meeting, Aiken, South Carolina
Contact: Mike Terry, LANL, 509-372-4303

September 24 - 27, 2001
Technical Safety Data Sheet Evaluation/Progress Review/Path Forward
Discussions for Dual Coriolis Monitoring System at Florida International
University, Miami, Florida and Aiken, South Carolina
Contact: Tom Thomas, INEEL, 208-526-3086; Mike Terry, LANL, 509-372-
4303

September 27, 2001
Melter Review Briefing with Idaho National Engineering and Environmental
Laboratory/Savannah River Site, Richland, Washington, Idaho Falls, Idaho,
and Aiken, South Carolina (via videoconference)
Contact: Cheryl Nickola, PNNL, 509-376-5547

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

mailto:tom.brouns@pnl.gov
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Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
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E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team
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Disclaimer

 

The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly basis*. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of
this page. Click Back Issues to view previous editions of the TFA Technical
Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables for its
users at the Hanford Site, Savannah River Site, Oak Ridge Reservation,
Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. FY01 key deliverables are posted at keyprod. In
each edition of our Technical Highlights, the section regarding Progress
Towards Delivering Key Products is dedicated to telling you about
significant findings made and key milestones accomplished as we work
towards delivering these products.

*The information contained in the TFA highlights is based on the most recent recent
research and development activities available, and should be considered preliminary until
published in a technical report.

July 2001

Progress Toward Delivering Key FY01 Products

Nothing to report

Significant Events/Activities

Corrosion Probe for Stainless-Steel Tanks Installed at ORR (TMS
1985)
Acceptance Testing Completed on Topographical Mapping System
(TMS 130)
High-Pressure Water System Shows Promise During Testing
Caustic Side Solvent Extraction Selected for Processing SRS Salt
Waste
Contract Awarded for Hanford Cold Test Facility

Special Meetings and Technical Assistance

High-Level Waste Melter Study Completed

Upcoming Activities

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Progress Toward Delivering Key FY01
Products
Nothing to report

Significant Events/Activities

Corrosion Probe for Stainless-Steel Tanks Installed at
ORR (TMS 1985) 
In October 2000, TFA, Bechtel-Jacobs Company, and HiLine Engineering
staff began testing and development efforts for adapting an electrochemical
noise (EN) corrosion monitoring system for use in stainless-steel tanks. Oak
Ridge Reservation's (ORR) Tank W-23, which contains primarily liquid low-
level waste, was selected to be the first stainless-steel tank in which the
adapted system would be installed. The system provides the capability for
real-time detection and monitoring of localized corrosion in waste tanks.
Four EN probes and an integrated monitoring system are currently installed
in carbon-steel tanks at the Hanford Site. 

The first EN corrosion probe for stainless-
steel tanks was installed in Tank W-23 at
Oak Ridge Reservation in June 2001.
(Photo provided by Oak Ridge National
Laboratory)

 

On June 21, 2001, personnel
from TFA, Bechtel-Jacobs, Oak
Ridge National Laboratory
(ORNL), Duratek Federal
Services, and Hiline
Engineering installed the
modified EN corrosion probe in
Tank W-23, following
successful acceptance testing
on June 18, 2001. After
installation, the representative
from Hiline conducted
inspections to ensure proper
operation of the probe, and
completed training of ORNL
Operations staff and instrument
technicians on downloading and
transmitting the system's data.

As the probe continues to collect data, ORNL will finish modifying the rain
shield used to protect the probe from the weather; the shield plug, a
concrete structure that fits into the riser opening to shield the outside
environment from the tank's radiation, is temporarily covered with plastic.
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Information gathered from the use of the EN probe at ORR will provide TFA
and the Idaho National Engineering and Environmental Laboratory with
information to modify or design a probe for monitoring that site's stainless-
steel tanks that contain acidic waste. (Contact: Mike Terry, LANL, 509-372-
4303)

Acceptance Testing Completed on Topographical
Mapping System (TMS 130) 
Before the many aging radioactive waste storage tanks among the DOE
waste sites can be closed, the interiors of these tanks must be inspected to
determine the amount and location of waste remaining in the tank.
Previously, tank personnel could only view the contents of the tank by
installing inspection tools, such as video cameras, through the tank's risers
-- a difficult task due to the underground location of the tanks and the
typically small diameter (four inches to two feet) of the tank's risers. 

In response to the need for an easier,
faster, and more accurate method of
measuring the volume and location of
tank contents, TFA, Robotics (RBX) staff
from Oak Ridge National Laboratory and
Pacific Northwest National Laboratory
(PNNL), and Mechanical Technology,
Inc., of Albany, New York, began
collaborating over a decade ago to
develop the Topographical Mapping
System (TMS). Previously demonstrated
in 1997 in Tanks W-5 and W-6 at the Oak
Ridge Reservation, efforts continue to
test TMS so that the River Protection
Project can deploy TMS in Tank U-107 at
the Hanford Site in late August or early
September 2001 to measure the waste
surface profile and estimate the waste
volume before and after a "sprinkler/salt
well" retrieval test. Small enough for the
system's sensor head, environmental
enclosure box, and plug gauge to be
easily deployed via the tank's four-inch
riser, TMS gathers topographical data,
waste topography, and structural profiling,
and then analyzes the compiled
information to generate a three-
dimensional computer map of the data.

 

The TMS system includes an in
tank laser assembly (seen in the
rear of the photo) and a remote
computer station for viewing the
3-D scans. (Photo provided by the
Tanks Focus Area)

The system uses a structured light technique that projects a laser plane
onto the surface to be mapped. A camera is then used to image the
resulting laser plane's contour line and, using a triangulation-based
analytical method, generates a surface profile from the data gathered.

With representatives of TFA and CH2MHill Hanford Group in attendance,

http://www.robotics.ost.doe.gov/
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PNNL RBX personnel successfully completed acceptance testing of TMS at
PNNL's Process Development Laboratory (PDL) during the week of June
25, 2001. The results of the testing demonstrated full functionality and a
range of 92 to 99% accuracy in performing volumetric measurements. The
TMS will remain assembled for approximately three weeks in the PDL so
that Hanford tank farm personnel can familiarize themselves with the
equipment. RBX personnel will then disassemble and ship the TMS to
Hanford's U tank farm, where the equipment will be reassembled for
deployment. (Pete Gibbons, NHC, 509-372-4926)

High-Pressure Water System Shows Promise During
Testing 
Baseline radioactive waste treatment plans across the DOE complex use
the vitrification process for immobilizing high-level waste. In the vitrification
process, waste is combined with glass-forming materials and melted at high
temperatures. The molten mixture is then poured into large stainless-steel
canisters to cool and harden, immobilizing the waste in preparation for
disposal. During the pouring process, contamination can form on the
exterior of the canisters and must be removed before shipping or handling
outside of the hot cells.

TFA and Florida International University (FIU) are working jointly to assist
the Savannah River Site (SRS) and the West Valley Demonstration Project
(WVDP) with investigating more efficient processes for decontaminating
their high-level waste canisters containing vitrified waste. Currently, SRS
uses a "water-frit slurry blast" technique that removes contamination and
oxides from the entire exterior surface of the canister. However, the
coupling of an off-gas (routed to the facility's vessel ventilation system) and
a water-frit slurry waste stream (pumped into the facility's chemical process
and fed to the vitrification process stream to minimize waste production)
were found to potentially limit future production rates and reduce operating
flexibility. One desirable, promising, and internationally used technology
involves a high-pressure water system that would eliminate the use of frit
and reduce the volume of water used in the current frit process.

In addition, WVDP's canisters have been previously decontaminated using
a nitric-ceric acid bath. This process removed the contaminated oxide layer
that formed as the canister was filled with molten high-level waste glass.
These canisters are temporarily stored at WVDP; however, before shipment
of the canisters offsite, a method must be found to remove loose
contamination from the canister surfaces.

On July 23, 2001, representatives from TFA and SRS met with FIU
personnel to witness testing of the high-pressure water system. The
system's water jet was used at a 90-degree angle to clean several
stainless-steel "coupons." Following testing, the witnesses observed that (1)
loose contamination was cleaned from a coupon using 15,000 psi of water
pressure at a distance of four inches between the water jet nozzle and
coupon surface, and (2) oxide layer contamination was successfully cleaned
from several coupons: At three inches, 23 mg/in2 was removed at 39,000
psi, 10 mg/in2 was removed at 30,000 psi, and 6 mg/in2 was removed at

http://www.hcet.fiu.edu/r&d/
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20,000 psi. At four inches, 8 mg/in2 was removed at 35,000 psi. These
values exceeded the SRS requirement that 5 mg/in2 be removed from the
surface.

To further investigate the potential for using the high-pressure water system
for decontamination purposes, FIU personnel agreed to perform additional
tests to provide data showing how well the system decontaminates the
curved top surface of the canister. FIU personnel will also determine from
the manufacturer the frequency required for replacing the water jet nozzle,
and will estimate the water use and system size required for an SRS
canister cleaning operation. (Contact: Larry Bustard, SNL, 505-845-8661)

Caustic Side Solvent Extraction Selected for
Processing SRS Salt Waste 
At the request of DOE-Headquarters (DOE-HQ), for almost 18 months the
TFA has managed the research and development efforts associated with
processing salt waste at the Savannah River Site (SRS). The goal of these
efforts was to conduct testing and evaluation on three cesium-removal
technologies, obtaining enough data to support a June 2001 technology
down selection. Based on the data and management recommendations,
DOE-HQ selected Caustic Side Solvent Extraction (CSSX) as the preferred
cesium removal technology.

The Salt Processing Project (SPP) Technology Down Selection Technical
Working Group and Management Review Board Meetings were held May
21-24, 2001, at SRS. Presentations on the progress of the program were
given by the TFA SPP Technology Development Manager and TFA SPP
System Leads, Westinghouse Savannah River Company, and DOE-
Savannah River. These presentations provided the Technical Working
Group and DOE-HQ with information needed to make a recommendation
on the technology down selection. The Technical Working Group's Final
Report and the Management Review Board Report are available on the
SRS SPP website. The selection of CSSX as the preferred cesium-removal
alternative was documented in the SRS Supplemental Environmental
Impact Statement, published in the Federal Register on July 20, 2001.

In preparation for the down selection meetings, DOE approved the TFA
report, "Salt Processing Project Down Selection Decision Analysis
Summary Report" (TFA-0106) for limited distribution in May 2001. This
report summarized the actions taken by TFA to support selection of a
technology to remove the non-radioactive salts from SRS high-level waste.
The report explained the decision-making process and how the results were
recommended for the final selection. TFA also issued the report "Savannah
River Site Salt Processing Project Research and Development Summary
Report" (TFA-0105) in May 2001. This report summarized all the results of
the research and development studies performed from FY00 to FY01 for
each alternative technology. The report is available in the TFA Tanks
Technology Guide and on the SRS SPP website. For more information on
on SPP technology development efforts, please see TFA's SPP News and
Information website. (Contact: Harry Harmon, SRS, 803-557-8029)

http://irmsrv02.srs.gov/general/srtech/spp/
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Contract Awarded for Hanford Cold Test Facility 
Approximately 53 million gallons of radioactive and hazardous waste are
stored in 177 large underground storage tanks at the Hanford Site. The
Office of River Protection (ORP) is currently retrieving waste from the older
single-shell tanks (SSTs) into the newer double-shell tanks (DSTs) not only
to prepare for waste treatment processes, but also to reduce the potential
for waste leakage from the older SSTs. Following retrieval, many thousands
of gallons of residual waste, or heel, can remain in the tank, hindering tank
closure activities. To continue on the path to closing these tanks, the site is
evaluating a heel retrieval method using an alternative crawler-based
retrieval technology versus the sluicing processes previously used by
Hanford. To adequately prepare for deployment of this and other retrieval
technologies in Hanford's potentially leaking SSTs, and eventual testing of
waste mixing and mobilization technologies for Hanford's DSTs, cold testing
of the retrieval equipment is needed, as well as a facility in which to develop
and cold test the equipment.

TFA took some initial steps in realizing such a facility by assisting the River
Protection Project (RPP) with the development of facility requirements by
bringing together experienced retrieval equipment cold testing experts from
the Pacific Northwest National Laboratory, Oak Ridge National Laboratory,
and the Savannah River Site. On July 23, 2001, CH2M Hill Hanford Group
awarded Los Alamos Technical Associates (including Thompson
Mechanical Contractors, Mid-Columbia Engineering, and Morse
Construction Group, of the Tri-Cities, Washington) a $2.4 million fixed-price
contract to design and construct the Hanford Cold Test Facility. The 10-acre
Cold Test Facility, to be located near Hanford's Hazardous Materials
Management Emergency Response Facility, will be used for testing,
equipment acceptance, and training to support a broad range of RPP
retrieval activities. The facility will include (1) a 75-foot-diamater, open-top,
steel simulated waste tank capable of staging up to 600,000 gallons of
simulated waste that will include sand, clay, soluble salts, and liquids
containing sodium nitrate (materials similar to sludge, saltcake, and
supernatant liquid, the three basic types of Hanford tank wastes), and (2) a
superstructure spanning this tank, with platforms at 35 feet and 55 feet
above the tank bottom to simulate the heights of Hanford's older SSTs and
newer DSTs.

Initial activities at the facility will focus on equipment testing, operator
training, and retrieval demonstrations of TFA-sponsored retrieval
technologies planned for use in Hanford Tanks C-104, S-102, and S-112.
Construction of the facility is expected to begin in Fall 2001, with equipment
development and testing scheduled for Summer 2002. (Pete Gibbons,
NHC, 509-372-4926)

Special Meetings and Technical
Assistance

High-Level Waste Melter Study Completed 
In November 2000, DOE-Headquarters requested TFA to charter an

http://www.hanford.gov/orp/index.html
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independent Review Team (consisting of expert freelance vitrification
consultants) to lead and guide a Study Team (compiled of vitrification
experts from the Pacific Northwest National Laboratory, Westinghouse
Savannah River Company, Numatec Hanford Company, and University of
Missouri-Rolla) in their technical review of alternatives for solidification of
Hanford Site high-level waste (HLW) that could achieve major cost
reductions within reasonable long-term risks. Based on the results of the
technical review conducted by the Study Team, the independent Review
Team would recommend a research and development program, as
warranted, for future HLW melter advancements.

On July 19, 2001, the Review Team met in Washington, D.C. to brief
representatives from DOE-Headquarters, the DOE Office of River
Protection (ORP), and the DOE-Richland Operations Office on the results
of their review. The Review Team presented their principal conclusions and
recommendations, which included the following: (1) no waste forms were
found to be better than the current borosilicate glass form; (2) modest
research should be conducted on other silicates and iron-phosphate
glasses; (3) no melters were found better than the current Joule-heated
ceramic melter technology; (4) substantial improvements are needed in the
current melter technology to achieve higher waste loading, a higher and
more predictable processing rate, and lower disposal costs; (5) a short but
intense research effort should be conducted on the advanced cold crucible
melter to determine the potential for replacing the current technology; and
(6) the biggest challenge in containing cost is the development of a total
system plan. The Review Team cautioned that in developing the system
plan, concentrating on one segment of the system could unbalance the
overall system and eliminate the potential for cost savings.

Although the Review Team's findings include recommendations for
improvements in vitrification operations and melter technology, it also
reinforces the baseline HLW treatment path using Joule-heated melters.
TFA is funding several technology development projects that can potentially
be applied to the Review Team's recommendations, benefiting ORP and
other radioactive waste sites across the complex. TFA will be working with
DOE-Headquarters and the site users to address the Review Team
recommendations.

The completed reports can be found in TFA's electronic Tanks Technology
Guide; the Melter Review Report is located at
http://emslws03/tfa/DocumentSearchResultsSingle.asp?DocumentID=4468,
and the Melter Study Report is located at
http://emslws03/tfa/DocumentSearchResultsSingle.asp?DocumentID=4466.
(Contact: Joe Westsik, PNNL, 509-372-6330)

 

Upcoming Activities
August 9, 2001
FY02 Program Execution Guidance Briefing, Washington, D.C. 

http://emslws03/tfa/DocumentSearchResultsSingle.asp?DocumentID=4468
http://emslws03/tfa/DocumentSearchResultsSingle.asp?DocumentID=4466
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Contact: Tom Brouns, PNNL, 509-372-6265

August 13 - 17, 2001
Savannah River Site and West Valley Demonstration Project Retrieval
Tasks -Technical Project Reviews, Aiken, South Carolina and West Valley,
New York 
Contact: Pete Gibbons, NHC, 509-372-4926

August 15 - 17, 2001 
Technical Progress Review of Dual Coriolis Monitoring System for In-Tank
Suspended Solids, Miami, Florida 
Contact: Glenn Bastiaans, Ames Laboratory, 515-294-3298; Tom Thomas,
INEEL, 208-526-3086

August 20 - 23, 2001
Cold Testing of S-102 Fluidic Retrieval System, Charlotte, North Carolina
Contact: Pete Gibbons, NHC, 509-372-4926

August 23, 2001 
INEEL FY02 Task and Pretreatment Integration Discussions, Idaho Falls,
Idaho 
Contact: Phil McGinnis, ORNL, 865-576-6845

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547

mailto:tom.brouns@pnl.gov
mailto:bob.allen@pnl.gov
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mailto:rl.gilchrist@pnl.gov
mailto:gary.josephson@pnl.gov
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Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
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mailto:joseph.westsik@pnl.gov
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Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Adobe Acrobat .pdf format.
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need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly basis*. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of
this page. Click Back Issues to view previous editions of the TFA Technical
Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables for its
users at the Hanford Site, Savannah River Site, Oak Ridge Reservation,
Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. FY01 key deliverables are posted at keyprod. In
each edition of our Technical Highlights, the section regarding Progress
Towards Delivering Key Products is dedicated to telling you about
significant findings made and key milestones accomplished as we work
towards delivering these products.

*The information contained in the TFA highlights is based on the most recent recent
research and development activities available, and should be considered preliminary until
published in a technical report.

June 2001

Progress Toward Delivering Key FY01 Products

Pit Viper Tours Provided; Cold Demonstrations and Testing
Conducted (TMS 2195)

Significant Events/Activities

TFA and INEEL Finalize Design Features for Vault Sump Sampler
Peer Review Conducted of RONDE Inspection System (TMS 3070)
Study Team Provides Briefing on Melter Study Status

Special Meetings and Technical Assistance

Russian Chemical Cleaning Processes/Fluidic Retrieval System
Discussed (TMS 2967, 2370)
Retrieval and Closure Technologies For Hanford Discussed
TFA Retrieval Technology Integration Manager Shares Retrieval
Technology Information

Upcoming Activities

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Technical Team Contacts
How To Subscribe
Back Issues

Progress Toward Delivering Key FY01
Products

Pit Viper Tours Provided; Cold Demonstrations and
Testing Conducted (TMS 2195) 
TFA and the DOE Office of River Protection (ORP) are funding Robotics
Crosscutting Program (RBX) personnel at the Pacific Northwest National
Laboratory (PNNL) and Oak Ridge National Laboratory, in partnership with
River Protection Project (RPP) personnel, to develop the Pit Viper, a
remotely operated transportable manipulator system to be used for cleanup,
repair and maintenance tasks in single-shell tank valve pits at the Hanford
Site. During the past several months, PNNL RBX staff assembled the
system's major components, including a backhoe, control trailer, video
equipment, and manipulator arm, at the Hazardous Material Management
and Emergency Response (HAMMER) Cold Test Facility at Hanford. In
April, Cybernetix representatives (the manufacturer of the manipulator arm)
from France traveled to HAMMER to provide TFA, RBX, and RPP
operations personnel with operational training of the assembled Pit Viper
system. Also during this time, the manipulator arm underwent successful
testing of its range-of-motion and manipulation capabilities.

Two members of the Hanford STCG
Management Council discuss the Pit
Viper while a third observes the
demonstration in progress. (Photo
provided by PNNL)

 

On May 17, 2001, PNNL RBX
personnel provided a tour of the Pit
Viper system to the Hanford Site
Technology Coordination Group
Management Council (a group made
up of representatives from the
Washington State Department of
Ecology, U.S. Environmental
Protection Agency, Oregon Office of
Energy, City of Richland, Nez Perce
Tribe, CH2MHill Hanford Group,
ORP, TFA, and PNNL). On May 21,
2001, an additional tour was
provided to representatives of DOE,
ORP, TFA management, and
Hanford Site tank farm personnel.
Both tour groups were presented
with a project overview, followed by
a tour of the control trailer and
remote compact console, a walking
tour of the pit mockup and tent
enclosure, and a demonstration of
several live debris removal and tool
acquisition tasks.

http://www.hanford.gov/orp/index.html
http://www.robotics.ost.doe.gov/
http://www.robotics.ost.doe.gov/
http://www.pnl.gov/stcg/fy01needs/
http://www.pnl.gov/stcg/fy01needs/
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In addition to the tours, on May
24, 2001, RBX staff
successfully completed official
cold testing of system
functions such as setup, size
reduction, debris removal,
emergency stop button,
scraping, pressure washing,
grinding and tent exit
capabilities.

Successful cold testing of the
Pit Viper system is a significant
step towards deploying the
system at the Hanford Site, a
TFA FY01 key
deliverable. (Contact: Pete
Gibbons, NHC, 509-372-4926;
Barry Burks, PGI, 865-218-
8705)

 

The Pit Viper performs a "pick and place" task in the
pit mockup during a demonstration in May. (Photo
provided by PNNL)

Significant Events/Activities

TFA and INEEL Finalize Design Features for Vault
Sump Sampler 
Based on an agreement between DOE-Idaho and the State of Idaho, Tanks
WM-182 and WM-183 at the Idaho Nuclear Technology and Engineering
Center (INTEC) are scheduled for closure by the end of FY04. DOE-ID has
submitted a closure plan for the two 300,000-gallon underground
radioactive storage tanks to the State for approval. A new vault sump
sampling technology will be needed to sample the sumps in support of
closure activities, and as a result, TFA is assisting Idaho National
Engineering and Environmental Laboratory (INEEL) High-Level Waste
(HLW) Programs staff with development of such a technology.

In April 2001, a full-scale cold demonstration of a vault sump sampler
prototype at the INEEL Test Reactor proved successful. As a result,
representatives from TFA, INEEL HLW Programs, and INTEC Operations
met on June 13, 2001, to finalize the sampler's design features. The
sampler design, developed by TFA, INEEL HLW Programs, and INTEC
staff, will allow tank farm personnel to access the vault sumps through a
two-inch-diameter, 45-foot-long pipe. Features of the sampler include (1) a
1.25-inch-diameter, 14-inch-long stainless-steel chamber with a 250-cc
capacity (which is slightly modified from the original version); (2) a check
valve to block sample flowback; (3) a floating check valve to block sample
flow into the vacuum line; (4) a vacuum line from the sample chamber to the
surface, which also serves to raise and lower the sample chamber; and (5)
a hand-operated vacuum pump. A miniature battery-operated video camera
and light source will assist with lowering and positioning the sampler, and a
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6-foot-high glovebox, constructed of stainless steel and Plexiglass and
containing glove ports on all four sides, will be positioned over the vault riser
for radiation containment.

In addition to finalizing the design features, the attendees discussed the
schedule for deploying the sampler in September 2001. Before deployment
can occur, personnel must (1) fabricate four vault sump samplers and the
field containment glovebox; (2) issue and approve a sample plan; (3)
provide operator training; and (4) complete an activity-based checklist.
(Contact: Tom Thomas, INEEL, 208-526-3086)

Peer Review Conducted of RONDE Inspection System
(TMS 3070) 
Between 1968 and 1986, 28 underground double-shell tanks were
constructed across six tank farms at the Hanford Site. The integrity of each
of these 1-million-gallon-capacity tanks is of concern to site personnel,
because pitting, wall thinning, and planar flaws, including stress corrosion
cracks, can occur undetected in the hard-to-reach lower knuckle region of
these tanks. Under a project jointly funded by TFA and the Hanford Site,
Robotics (RBX) Crosscutting Program personnel at the Pacific Northwest
National Laboratory (PNNL) are developing the crawler-based Remotely
Operated Nondestructive Examination (RONDE) inspection system. This
system, in conjunction with the previously developed Synthetic Aperture
Focusing Technique (SAFT) and the Tandem Synthetic Aperture Focusing
Technique (TSAFT) inspection software currently being developed by PNNL
RBX, will allow personnel to inspect these critical areas of concern. 

Robotics staff at Pacific Northwest
National Laboratory are adapting an off-
the shelf crawler to be used in deploying
SAFT/TSAFT transducers that will
provide non-destructive examinations in
the knuckle area of Hanford double-shell
tanks. (Photo provided by PNNL)

 

On May 21, 2001, PNNL RBX
personnel conducted a technical
review of the development of the
RONDE system. With
representatives from TFA, CH2MHill
Hanford Group, DOE Office of River
Protection, PNNL management, and
the core peer review team in
attendance, RBX personnel
demonstrated (1) components
currently received and/or fabricated,
and (2) the magnetic-wheeled
crawler-based deployment platform
and attached scanning bridge (which
provides for scanning with integrated
ultrasonic transducers) on an existing
mockup at PNNL's RONDE
development laboratory.

RBX personnel also presented an overview of the ultrasonic methods,
instrumentation and integration, mechanical hardware and fabrication, and
SAFT/TSAFT software development related to the RONDE inspection
system. As a result of the peer review, DOE and site personnel have a
better understanding of RONDE system components and inspection

http://www.robotics.ost.doe.gov/
http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
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technology. RBX personnel plan to incorporate feedback received during
the review into the remaining design activities, which will help assure
successful demonstration of the complete system in September 2001.
(Contact: Mike Terry, LANL, 509-372-4303)

Study Team Provides Briefing on Melter Study Status
Late last year, as the request of DOE-HQ, TFA chartered an independent
Review Team to lead and guide a Study Team in their technical review of
alternatives for solidification of Hanford Site high-level waste that could
achieve major cost reductions within reasonable long-term risks. Based on
the results of the technical review conducted by the Study Team, the
independent Review Team will recommend a research and development
program, as warranted, for future melter advancements.

In early June, the Study Team briefed staff from the Office of River
Protection (ORP) and the River Protection Project (RPP) on its activities
and study results. The briefing also provided an opportunity for RPP and
TFA to exchange information on their respective melter studies - RPP is
conducting an optimization study involving an evaluation of the benefits of
developing an alternative melter technology for vitrifying high-level waste
and possibly low-activity waste, with the intent of identifying a more cost-
effective system.

The Study Team is expected to complete their technical review and issue a
final report in June 2001. The independent Review Team will then develop
recommendations and issue their report to TFA and ORP in July 2001.
TFA's role in providing technical assistance to ORP through the melter
study represents another example of DOE's continued emphasis on
strategic planning during program development. . (Contact: Cheryl Nickola,
PNNL, 509-376-5547)

Special Meetings and Technical
Assistance

Russian Chemical Cleaning Processes/Fluidic
Retrieval System Discussed (TMS 2967, 2370) 
TFA and staff from the DOE Office of Nuclear Nonproliferation Program
(NN-40) are collaborating to develop processes and technologies that will
effectively remediate radioactive waste tanks representing the legacy of
nuclear weapons production programs in the United States and Russia
during the last 50 years. Some of the processes and technologies being
investigated include: chemical cleaning activities for potential use at the
Savannah River Site (SRS); testing of a fluidic retrieval system (also known
as the Russian Pulsating Mixer Pump [PMP]) for potential application by
other DOE high-level waste site users, including the River Protection
Project (RPP) at the Hanford Site; and radioactive demonstration of the
universal solvent extraction (UNEX) process on actual tank waste, which
may be of benefit to the Idaho National Engineering and Environmental
Laboratory and its need for a process to separate radionuclides from calcine
waste. Activities relating to these technologies are under way at the NN-40-

http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html


TFA - Key Highlights - June 2001

http://emslws03/tfa/hilight/back/30june01.htm[10/13/2009 10:44:57 AM]

funded Tank Retrieval and Closure Demonstration Center (TRCDC),
located at the Mining Chemical Combine (MCC), an underground weapons
material production facility in Zheleznogorsk, Russia.

On May 12 - 18, 2001, representatives from TFA, Sandia National
Laboratory, and SRS met with MCC staff to discuss and obtain status of the
ongoing and proposed TFA activities supported by the TRCDC. During the
weeklong meeting, attendees

discussed MCC testing of improved chemical cleaning processes,
specifically a promising citric/oxalic acid mix developed by TFA
through the Joint Coordinating Committee for Environmental
Restoration and Waste Management and the V.G. Khlopin Radium
Institute. Following MCC testing, TFA will fund hot laboratory tests at
SRS using sludge samples to confirm Russian test results.
Presentations were also given on the tests to be performed later this
year using the citric/oxalic acid mix on 1-m3 PUREX sludge samples
and hardpan sludge surface. 

finalized plans for MCC to cold test its fluidic retrieval system design in
October 2001 at the TRCDC. The system is being evaluated for use in
Tank S-102 at the Hanford Site for removal of salt and soft sludge.
This work is directly funded by RPP through Sandia National
Laboratory this year, with TFA funding continued testing in FY02 and
FY03. This "second generation" dual nozzle system is based on the
PMP design previously deployed in ORR's Tank TH-4. The new
design contains a second nozzle located at a higher elevation for
spraying a jet of water (with a projected cleaning radius of between
19.5 to 42.5 feet) at tank residuals near the tank's edge in order to
wash the solids toward the retrieval pump. After cold testing, the
system will undergo testing in hot PUREX waste in two sizes of tanks.
Field performance data generated during these tests will provide the
TFA and its site users with performance issues and lessons learned. 

discussed fabrication and installation of a 36-stage contactor line at
the TRCDC to support UNEX testing. Fabrication of the contactors is
complete, and the first six-stage contactor bank was recently received
at the MCC. The contactors will be used to demonstrate the UNEX
process of removing cesium, strontium, rare earths, and actinides
from the wastes. The UNEX process will be demonstrated on actual
wastes (sodium-bearing wastes) currently being potentially pursued
through direct vitrification.

Key breakthroughs in various tank remediation technologies are expected to
result from the work at TRCDC, translating into significant cost savings to
the DOE for its cleanup responsibilities at Hanford, SRS, and other
radioactive tank waste sites. This visit provided attendees with an
understanding of the TRCDC available facilities, their assets and limitations,
and the process for initiating additional test that may be desired by TFA and
tank sites throughout the DOE complex. (Contact: Pete Gibbons, NHC, 509-
372-4926)
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Retrieval and Closure Technologies For Hanford
Discussed
In FY01, TFA funding at the Hanford Site is supporting a large variety of
tank technology development and demonstration activities. On April 3,
2001, the TFA Retrieval Technology Integration Manager met with staff
from CH2MHill Hanford Group (CHG), the DOE Office of River Protection
(ORP), and the Washington State Department of Ecology to discuss TFA
tasks related to ORP's single-shell tank waste retrieval and closure mission.
The activities supported by the allocated funding include (1) tank leak
mitigation; (2) saltcake dissolution laboratory tests; (3) sludge settling
laboratory tests; (4) waste transfer pumps; (5) waste transfer line
plugging/unplugging; (6) saltcake retrieval demonstrations in Tank S-112;
(7) a remote system for pit operations and maintenance; (8) a crawler-
based, confined sluicing retrieval demonstration in Tank C-104; (9) a cold
test facility; (10) retrieval from potentially leaking tanks; and (11) a power
fluidic retrieval demonstration by AEA Technology in Tank S-102.

Each of these areas of technology development were discussed during the
meeting in terms of testing approach, testing apparatus, desired outcomes,
and expected return on investment. In addition to these tasks, the
participants discussed several areas of CHG-only technologies (including a
Decision Analysis Tool used to help conduct a sensitivity and uncertainty
analyses with retrieval and leak detection monitoring and mitigation system
designs), and six external technologies planned for demonstration this
summer at the 105-A Mock Tank Leak Site located in Hanford's 200 East
Area. These six technologies related to leak detection monitoring and
mitigation were down-selected in January 2000 from more than 20 possible
technologies based on potential application to moisture detection and
monitoring in Hanford soils and include: (1) Partitioning Interwell Tracer
Tests; (2) Electrical Resistivity Tomography; (3) Electromagnetic
Inductance; (4) High-Resolution Resistivity; (5) Cross-Borehole Seismic;
and (6) Cross-Borehole Radar. Each technology is expected to provide
better sensitivity to leaks than current methods.

With a focus on completion of the SST mission at Hanford, CHG tank farm
personnel and TFA are working closely together, making every effort to
capitalize on leveraging available expertise, lessons learned, manpower,
and funding. (Contact: Pete Gibbons, NHC, 509-372-4926)

TFA Retrieval Technology Integration Manager Shares
Retrieval Technology Information 
TFA staff are taking the opportunity to share information about their areas
of expertise to provide tank site staff with knowledge of retrieval
technologies and activities across the DOE complex and internationally.

On May 30, 2001, the TFA Retrieval Technology Integration Manager gave
a "Lunch and Learn" presentation on tank retrieval activities across the DOE
complex to approximately 50 Single-Shell Tank Retrieval staff from
CH2MHill Hanford Group. The presentation, held at the 2704-HV Building at
the Hanford Site's 200 Area Tank Farms, covered recently completed

http://www.hanford.gov/orp/index.html
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retrieval activities at the Oak Ridge Reservation, Savannah River Site,
Idaho National Engineering and Environmental Laboratory, West Valley
Demonstration Project, and DOE activities at the Mining and Chemical
Combine Nuclear Waste Facility in Zheleznogorsk, Russia. (Contact: Pete
Gibbons, NHC, 509-372-4926)

Upcoming Activities
July 9 - 11, 2001 
Program Organization Session of the Materials Research Society,
Indianapolis, Indiana 
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

July 10, 2001 
Discuss Sludge Mapping with ORNL Robotics Staff/Site Needs with EMSP
Principle Investigators, Oak Ridge, Tennessee 
Contact: Glenn Bastiaans, Ames Laboratory, 515-294-6963

July 12, 2001 
Discuss Ongoing Technology Development and Site Needs with Mississippi
State University - Diagnostic and Analytical Instrumentation Laboratory,
Starkville, Mississippi 
Contact: Glenn Bastiaans, Ames Laboratory, 515-294-6963

July 19, 2001
Melter Review Meeting, Washington, D.C.
Contact: Cheryl Nickola, PNNL, 509-375-6303

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL

mailto:tom.brouns@pnl.gov
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mailto:rl.gilchrist@pnl.gov
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Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
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Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Disclaimer

 

The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly basis*. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of
this page. Click Back Issues to view previous editions of the TFA Technical
Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables for its
users at the Hanford Site, Savannah River Site, Oak Ridge Reservation,
Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. FY01 key deliverables are posted at keyprod. In
each edition of our Technical Highlights, the section regarding Progress
Towards Delivering Key Products is dedicated to telling you about
significant findings made and key milestones accomplished as we work
towards delivering these products.

*The information contained in the TFA highlights is based on the most recent recent
research and development activities available, and should be considered preliminary until
published in a technical report.

May 2001

Progress Toward Delivering Key FY01 Products

Pit Viper Manipulator Tested During Manufacturer Visit (TMS
2195)
TFA Conducts Gate Review of the Hanford Fluidic Sampler (TMS
2119)
Remote Video Inspection and Mapping System Demonstrated
(Robotics TMS 2940)

Significant Events/Activities

UNEX Testing Delivers Successful Results (TMS 347)
Gamma Camera Deployment at West Valley Discussed (TMS
3103)
Crawler Technology Evaluated for Cleaning Tank 18 Heel

Special Meetings and Technical Assistance

Montana Tech Solution Places First for TFA Retrieval Problem at
11TH Annual WERC Design Contest

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Cold Test Facility Workshop Provides Lessons Learned, Success
Criteria
Tank Waste Chemistry Tasks Reviewed at Workshop (TMS 1989,
3079)
TFA Hosts Waste Retrieval Collaborations
ASME Peer Review Held on Pipeline Plugging/Unplugging Work

Upcoming Activities
Technical Team Contacts
How To Subscribe
Back Issues

Progress Toward Delivering Key FY01
Products

Pit Viper Manipulator Tested During Manufacturer
Visit (TMS 2195) 
Valve pits located nearby underground radioactive waste storage tank are
critical to waste storage and management operations. Unfortunately,
baseline procedures used for valve pit operations are time consuming, and
radiation levels severely limit the amount of time allowed for performing
these operations. Through key user involvement by River Protection Project
(RPP) staff, TFA and Robotics Crosscutting Program (RBX) staff at Pacific
Northwest National Laboratory (PNNL) and Oak Ridge National Laboratory
are developing a Pit Viper remote pit operations system designed to
increase efficiency and reduce radiation exposure dose rates associated
with valve pit operations. The system's main components include a
backhoe, manipulator arm, and control system.

The fully assembled Pit Viper is parked near the
containment tent (on the left) for operator training
prior to deployment in the Tank Farms at the Hanford
Site. (Photo provided by PNNL)

 

During the week of April
23, 2001, Cybernetix
personnel - French
manufacturers of the
manipulator arm -
visited the Hazardous
Materials Management
and Emergency
Response (HAMMER)
test facility at Hanford to
provide several TFA and
RBX personnel with
initial training and to
demonstrate operation
of the Pit Viper
manipulator and
manipulator arm.

During system testing, RBX personnel inserted the manipulator arm into the

http://www.robotics.ost.doe.gov/
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mock-up tent/pit environment for the first time to test its full range of
positions, including mounting of the arm on both the side and bottom of the
rotary table. The manipulator system successfully demonstrated operation
of several different types of tools (e.g., scrapers, grinder, pressure washer,
portable band saw). The arm and gripper also manipulated large, heavy (up
to 75 lbs) objects, such as 3-in. connectors and 3-in. pipe sections
measuring up to 6 ft. long. In addition to the testing, a design modification
that involves welding and bolting weight in the loader bucket has been
completed and will be fabricated and installed in early May to
counterbalance the manipulator during tent insertion.

Training and testing of the manipulator with Cybernetix personnel provides
key operator experience on the equipment, bringing TFA and RPP users
one step closer to deploying the system in a Hanford tank farm valve pit.
(Contact: Pete Gibbons, NHC, 509-372-4926)

TFA Conducts Gate Review of the Hanford Fluidic
Sampler (TMS 2119)
For the past several years, TFA and users at the Hanford Site have been
working with an international partner, AEA Technology of the United
Kingdom, to develop a fluidic sampler capable of obtaining waste samples
from various depths in radioactive waste storage tanks. The Mobile Variable
Depth Sampling System (MVDSS) is designed to operate in tandem with
mixer pumps, allowing for capture of representative samples containing up
to 30 wt% suspended solids.

On May 10, 2001, representatives of the TFA Management Team,
Technical Team, and User Steering Group participated in a Gate 4
(Advanced Development) review of the MVDSS design with the CH2MHill
Hanford Group (CHG) project lead, the project design authority, and
members of the project team. During the review, held in Richland,
Washington, project staff provided TFA with a conceptual design review
package and report, and a letter responding to TFA comments from a
conceptual design review meeting held in February 2001. While the project
is meeting all requirements and milestones, a new optimization study under
way by CHG and Bechtel National, Inc. (the site's high-level waste treatment
plant contractor) is impacting CHG's decision to commit to advancing the
project into the detailed design, fabrication, and acceptance testing phases
of the MVDSS project. The study may change how waste will be staged and
delivered, potentially affecting the ability of the conceptual design to meet
evolving requirements. CHG prepared a change request to delay the
decision to proceed with the detailed design until the end of FY01 or early
FY02 to allow time for further investigation. Pending DOE Office of River
Protection change request approval, CHG is taking actions, such as
disposition of project records, in anticipation of project closeout.

Development of the full-scale conceptual design meets and completes a
DOE-HQ-level milestone. In addition, completion of the conceptual design
review was required to support a CHG Decision to Proceed with
development of the full-scale detailed design, a TFA FY01 key
deliverable. Completion of the MVDSS project to the conceptual design

http://www.aeat.com/
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review phase ensures that the project is well documented and can be
restarted as appropriate. (Contact: Tom Thomas, INEEL, 208-526-3086) 

Remote Video Inspection and Mapping System
Demonstrated (Robotics TMS 2940) 
The Melton Valley Storage Tanks (MVSTs) at Oak Ridge Reservation
(ORR) contain waste from current site activities as well as legacy waste
transferred from other site storage tanks. Current site treatment plans call
for the tanks and waste to be turned over to a private vendor for subsequent
management and waste treatment. Prior to this change of hands, the site
needs to establish the condition and contents of the MVSTs. In FY00, TFA
and the Robotics Crosscutting Program (RBX) began working with ORR
users to develop a video inspection system capable of accessing and
inspecting the interior of the MVSTs.

In late April 2001, RBX staff at Oak Ridge National Laboratory (ORNL)
successfully demonstrated the remote camera system for site contractor
representatives from Bechtel Jacobs and Duratek Federal Services. The
system is comprised of three remote cameras (one wide-angle color
camera, one telephoto color camera, and one low-light telephoto black and
white camera) and three fiber optic light pipes used for illumination. Two
Xenon 300-watt light sources ensure that the black and white camera is
provided sufficient illumination to provide detailed imaging on the order of
0.5 inches at 40 feet in a completely darkened laboratory. A third 150-watt
Halogen light and light pipe provide variable light for viewing of the remote
head as it enters the access port and the vapor space of the tank during
initial deployment. The system's cameras and lights fit inside a 2-in. outside
diameter cylindrical housing attached to the deployment arm used to enter
the tanks.

Demonstration of the remote camera system is a significant step towards
deployment of the system in the MVSTs, a TFA FY01 key deliverable.
The video inspection system will enable site users to conduct sludge
mapping and visual inspection of the MVSTs. (Contact: Mike Terry, LANL,
509-372-4303; Barry Burks, PGI, 865-218-8705)

Significant Events/Activities

UNEX Testing Delivers Successful Results (TMS 347)
Since the mid-1950s, the Idaho National Engineering and Environmental
Laboratory (INEEL) has received and stored spent nuclear fuels from
reactors within and outside of the site; it still receives and stores spent fuel
from research and naval propulsion reactors. Based on a Settlement
Agreement between the State of Idaho and DOE, all spent nuclear fuel
stored at the INEEL must be removed and all high-level radioactive waste
must be "road ready" for offsite shipment by 2035. This waste includes
approximately 1.4M gallons of "calcine" waste. Recent roadmapping efforts
conducted by TFA and INEEL identified a strategy for treating the INEEL
waste to meet the schedule outlined in the Settlement Agreement. One
option being evaluated for treating the calcine waste is the Universal

http://www.ornl.gov/
http://www.robotics.ost.doe.gov/
http://www.inel.gov/
http://www.inel.gov/
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Solvent Extraction (UNEX) process, a pretreatment method that removes
key radionuclides from high-level waste (HLW) in a single step. TFA and
partners at INEEL are collaborating with the Khlopin Radium Institute (KRI)
of St. Petersburg, Russia, to investigate the feasibility of using the UNEX
process for treating INEEL calcine waste.

During the week of April 23, 2001, representatives of INEEL, KRI and the
Institute of Construction and Installation Technology of Moscow, Russia,
conducted acid-side UNEX testing at INEEL using actual dissolved HLW
calcine. Testing under this TFA-funded project was performed using 24
stages of 2-cm diameter centrifugal contactors installed in a shielded hot
cell facility. Results of the testing indicated decontamination of the calcine to
levels well in excess of the removal criteria -- removal efficiencies for
strontium, cesium, and alpha were 99.7%, 99.99%, and 99.92%,
respectively. During the five hours of testing, no operational problems (such
as precipitate formation or flooding) were observed.

The UNEX process is based on a tertiary solvent containing chlorinated
cobalt dicarbollide and polyethylene glycol in a sulfone diluent. Testing of
the UNEX process on the actual dissolved calcine successfully
demonstrated a method for remove radionuclides from INEEL HLW calcine
in a single process, as opposed to several separate processes for removing
cesium, strontium, and actinides. The results of the testing will be used by
the site as it prepares to select a preferred treatment alternative for its
calcine waste. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Gamma Camera Deployment at West Valley Discussed
(TMS 3103)
TFA is supporting efforts at the West Valley Demonstration Project (WVDP)
to determine residual tank contamination in preparation for tank closure. On
May 8, 2001, the TFA Retrieval Technology Integration Manager held a
teleconference with the TFA User Steering Group (USG) representative
from WVDP to discuss results of the Gamma Camera deployment last fall.
The Gamma Camera, developed through collaboration with WVDP users
and the Characterization, Monitoring, and Sensor Technology Crosscutting
Program, takes video images and calculates the dose level and curie
content of hot spots by using colors superimposed on a closed circuit
television image. 

In October 2000, the
Gamma Camera was
deployed in an access
riser in Tank 8D-2 at
WVDP. WVDP
operators moved the
camera up and down a
55-ft-long mast using a
hydraulically powered
cable/winch system. At
the desired height, they

http://www.ohio.doe.gov/sitewvdp.asp
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The camera assembly, range-finder, and radiation detector
are enclosed in a stainless-steel case. (Photo provided by
West Valley Nuclear Services)

 

further moved the unit
by either rotating the
mast or by using the
gear drive attached to
the camera to rotate the
camera vertically.
During the deployment,
the Gamma camera
successfully took over
130 images of the tank
internal structures and
surfaces, providing
qualitative
measurement of the
gamma radiation curies
present in the tank.

Results of the deployment in Tank 8D-2 confirm the success of prior waste
mobilization and tank cleaning activities, indicating only a few small areas of
settled cesium-137-laden zeolite remain in the tank. During the
teleconference, the USG representative indicated that further use will
depend on wall sampling results, as cesium, and not strontium and actinides
(which are the isotopes of interest), is seen by the camera. However, the
camera might be used in the future to determine the effectiveness of the
current wall washing campaign. (Contact: Tom Thomas, INEEL, 208-526-
3086; Glenn Bastiaans, ISU, 515-294-3298)

Crawler Technology Evaluated for Cleaning Tank 18
Heel 
In 1997, Tanks 20 and 17 at the Savannah River Site (SRS) were closed.
Two more tanks, 19 and 18, complete the "four-pack" schedule for closure
by 2004. These Type IV carbon-steel tanks are nearly 40 years old. In
August 2000, SRS began retrieving the residual sludge from Tank 19 using
a hydrolance, Flygt Mixer, and transfer pumps. As retrieval of Tank 19 nears
completion, TFA and SRS users are investigating technologies needed to
clean out the flat bottom of Tank 18 following bulk sludge retrieval using
mixer pumps.

During the week of May 7, 2001, TFA representatives from the Savannah
River Technology Center and SRS visited ARD Environmental, Inc., to
evaluate that company's robotic crawler technologies. ARD demonstrated
their Scavenger SS100 model small crawler, which proved quite efficient at
attacking hardened solids and reducing them to small particles. However,
the unit's pumping system was deemed too large for the SRS tank risers.

http://www.srs.gov/
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ARD also showed (but did not demonstrate) their Scavenger SS200 model,
which is larger, more powerful, and determined to be better suited for SRS's
purposes. The project team identified several materials of construction that
would need to be substituted to assure compatibility with SRS tank waste.

ARD will provide a listing of its component's materials of construction to
SRS and tentatively plans to demonstrate the Scavenger SS200 model for
SRS later this summer in Columbia, South Carolina. In turn, SRS will
evaluate ARD's materials for required substitutions. Potential application of
the Scavenger SS200 model for heel retrieval in Tank 18 will help SRS
users continue their progress in cleaning out, and ultimately closing, their
high-level waste tanks. (Contact: Pete Gibbons, NHC, 509-372-4926)

Special Meetings and Technical
Assistance

Montana Tech Solution Places First for TFA Retrieval
Problem at 11TH Annual WERC Design Contest 
The Waste-Management Education and Research Consortium (WERC) is a
Consortium for Environmental Education and Technology Development
consisting of New Mexico universities and national laboratories. For the
past several years, TFA has both sponsored a design problem and provided
judges for WERC annual university design contest. Sponsoring a problem in
the WERC design contest allows TFA to leverage university-based
technical resources and to evaluate new technologies applicable to tank
remediation challenges. On April 9 - 12, 2001, TFA's Retrieval Technology
Integration Manager (TIM), his deputy TIM, and the Safety TIM acted as
judges the 11th Annual International WERC Design Contest held at the
University of New Mexico in Las Cruces, New Mexico. 

Participants from five
universities attempted
to solve a design
problem sponsored by
TFA, which involved
waste removal and
retrieval methods for
potentially leaking
tanks. Montana Tech
won first prize using a
cutter unit with an air
conveyance system
attached to a long
reach arm and a
centrifuge for recycling
transport lubrication
water. No leakage
occurred using
Montana Tech's

 

Montana Tech students demonstrate their winning system
at the 2001 WERC Design Contest. (Photos provided by
TFA)



TFA - Key Highlights

http://emslws03/tfa/hilight/back/31may01.htm[10/13/2009 10:45:01 AM]

method.

Judges for the WERC 2001 TFA task included: (front
left to right) Noel Bennet, Environmental Protection
Agency; Mike Rinker (lead judge), Deputy TFA
Retrieval TIM, Pacific Northwest National Laboratory;
(back left to right) Pete Gibbons, TFA Retrieval TIM,
Numatec Hanford Company; Pam Saxman, DOE-
Albuquerque; Howard Wallace, Boeing. Not pictured:
Mike Terry, TFA Safety TIM, Los Alamos National
Laboratory. (Photo provided by TFA)

 

Other methods presented
during the contest included
(1) an arm-based and
crawler system that uses
ultrasonic waves and
surfactant to mobilize
sludge (Purdue); (2) use of
aqueous polyvinyl alcohol
and viscous liquid to inhibit
leakage (Nevada-Reno);
(3) addition of a waste
softener to enhance
sluicing (University of
Nevada-Reno); (4)
mechanical agitation to
suspend small particles
and pump out slurry
(Nevada-Reno); (5) an
amphibious grinder pump
using two grinder wheels,
high-pressure water jet,
and pump suction
attachment (Ohio State
University); and (6) a
manipulator arm, sonicator
(an ultrasonic wave tool
used to break up hard
waste), and air conveyance
retrieval method (Louisiana
State University).

The university design efforts will be evaluated for applicability to TFA tasks
related to single-shell tank retrieval from potentially leaking tanks. (Contact:
Pete Gibbons, NHC, 509-372-4926)

Cold Test Facility Workshop Provides Lessons
Learned, Success Criteria 
On April 25, 2001, TFA representatives assisted River Protection Project
personnel with a facilitated workshop to discuss lessons learned and
success criteria applicable to development of the Cold Test, Training, and
Mockup (CTTM) Facility at the Hanford Site. Representatives from DOE,
operating contractors from other DOE sites, Hanford Site facility operations
staff, and national laboratory staff - representing a cross-section of
technology research testing, operations, and maintenance experience on
similar cold-test training facilities - participated in this conference at the
Hanford Training Center in Richland, Washington.

The CTTM is being developed to provide a test bed for full-scale testing of
tank waste retrieval, transfer, and sampling hardware procured under the
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Office of River Protection's Single-Shell Tank Closure Project and Double-
Shell Tank Waste Feed Delivery Project. Tests will be performed in
simulated tank and tank waste conditions that are non-radioactive and non-
hazardous. Retrieval of tank waste materials (supernatant, salt cake, and
sludge) from double-shell and single-shell tanks will require demonstration
of new technologies and innovative operations to support the effective, on-
time delivery of waste feed to the Waste Treatment and Immobilization
Plant (WTP) and cleanout of the tanks. In addition to testing, the CTTM
facility will allow procedure validation, personnel training, and conducting
off-normal and recovery activities in accordance with the Hanford Federal
Facility Agreement and Consent Order (also known as the Tri-Party
Agreement).

Based on the participants' experience at similar facilities, the workshop
focused on developing (1) a priority listing of lessons learned (what "worked
well" and what "could have been done better") that could be applied
throughout the CTTM Facility Project, and (2) a listing of items needed to
successfully prepare, conduct, and close out testing. In addition, the
attendees defined a list of success criteria for evaluating and validating any
similar cold test facility project. The lessons learned and success criteria
were then used to prioritize critical needs for the initial facility design and
building phase. A typical life-cycle test sequence was also detailed in the
test preparation, test conduct, and test closeout phases. The resulting
information will be used throughout the life of the Hanford CTTM Facility to
address design, facility option, facility operation, test operation, interface,
and risk management issues. (Contact: Pete Gibbons, NHC, 509-372-4926)

Tank Waste Chemistry Tasks Reviewed at Workshop
(TMS 1989, 3079) 
On May 1 - 2, 2001, TFA hosted a Saltcake Dissolution and Feed Stability
workshop in Richland, Washington. TFA's Pretreatment Technology
Integration Manager and principal investigators (PIs) from Oak Ridge
National Laboratory (ORNL), Fluor Hanford Company, AEA Technology,
Mississippi State University, and Florida International University were on
hand to discuss with River Protection Project (RPP) users the status of work
performed under TFA's Tank Waste Chemistry tasks. Four members of the
TFA Technical Advisory Group (TAG) also attended the workshop to
conduct a simultaneous technical progress review of the program.

Topics of discussion included dissolution of tank saltcake and its modeling
using the Environmental Simulation Program (developed by OLI, Inc.);
retrieval and pipeline plugging studies; viscosity testing and neural network
modeling; particle growth work; and development of the waste transfer
model. The ORNL PI also provided a presentation on the buildup of scale
on the 2H Evaporator at the Savannah River Site (SRS) and steps under
way to solve the problem. 

Following the review,
the TAG summarized
their observations and

http://www.hanford.gov/orp/index.html
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Rodney Hunt, TFA principal investigator from Oak Ridge
National Laboratory, presents information on the material
deposits in one of the evaporators at the Savannah
River Site. (Photo provided by TFA)

 

recommendations to
Office of River
Protection and RPP
managers and PIs in
attendance. In
particular, the TAG
noted that saltwell
pumping and dissolution
work was valuable and
should be continued into
FY02, while
encouraging similar
saltcake dissolution
work at SRS to support
Tank 37 remediation.
The TAG will submit a
complete progress
review report to the
TFA. The workshop
concluded with general
comments on the value
of the effort and the
workshop. (Contact: Phil
McGinnis, ORNL, 423-
576-6845)

TFA Hosts Waste Retrieval Collaborations 
Unlike most high-level waste (HLW) stored in underground tanks across the
DOE complex, the sodium-bearing waste (SBW) at Idaho National
Engineering and Environmental Laboratory (INEEL) is extremely acidic.
While this strategy has limited the formation of undissolved solids in the
waste, sampling campaigns conducted in the past few years have turned up
surprising viscous solids. Despite their relatively low concentration,
undissolved solids can impact several downstream waste treatment options.
They are also expected to be a major contributor to source term definitions
used for tank closure and risk analysis. INEEL is currently evaluating
options for retrieving and transferring these recently identified solids from its
SBW tanks.

On April 24 - 26, 2001, representatives from the INEEL HLW Program met
in Richland, Washington, with TFA staff from CH2MHill Hanford Group
(CHG) and the Pacific Northwest National Laboratory (PNNL) to discuss
recent developments in retrieval technology. During the meeting, INEEL
representatives were provided information on the status of a variety of TFA
retrieval tasks and technologies, such as waste retrieval end effectors and
Flygt mixer testing and deployment. The INEEL representatives also
participated in a Cold Test, Training, and Mockup Facility Priority Lessons
Learned Workshop provided by CHG. PNNL Robotics (RBX) staff provided



TFA - Key Highlights

http://emslws03/tfa/hilight/back/31may01.htm[10/13/2009 10:45:01 AM]

tours of the Pit Viper System at Hanfords' Hazardous Materials
Management and Emergency Response (HAMMER) Facility and the test
beds available to evaluate waste retrieval technologies. In turn, the INEEL
representatives provided a briefing on development and testing of a
directional nozzle and spray-ball system they are using for heel retrieva.
They also described the INEEL-developed Interactive Tank Farm
Visualization System that provides accurate 3-D component information to
facilitate the design of future retrieval systems.

Waste retrieval collaborations among TFA, CHG, INEEL, and RBX will assist
INEEL with future options related to retrieval of waste solids from their HLW
tanks and provides TFA and its partners with information related to INEEL-
developed tools and testing of technologies. (Contact: Pete Gibbons, NHC,
509-372-4331)

ASME Peer Review Held on Pipeline
Plugging/Unplugging Work 
One of the major challenges in managing and treating tank waste is actually
completing waste transfers through long underground pipelines. Many
factors, mainly caused by temperature changes, can cause waste in the
pipe to solidify. This creates a plug in the pipeline that causes waste
transfer activities to cease until the plug is removed or other mitigation
measure can be implemented. Ceasing these activities can be costly for
sites like the Hanford Site and Savannah River Site who have large
quantities of waste to transfer and treat. Using pipeline testbeds created
specifically for these sites, TFA is teaming with Florida International
University's Hemispheric Center for Environmental Technology (FIU-HCET)
to investigate ways to prevent and mitigate pipeline plugs. They have also
conducted laboratory tests using a slurry flow loop.

On April 23 - 24, 2001, in Miami, Florida, TFA representatives participated
in an American Society of Mechanical Engineers (ASME) Peer Review of
pipeline blockage locating and unplugging work conducted by FIU-HCET.
FIU-HCET presented information on the technical aspects of the TFA-
funded work and provided tours of the pipeline blockage locating and
unplugging test beds.

The ASME review of the FIU work provides defensible and critical feedback
on the technical progress of TFA's pipeline plugging/unplugging research,
and its application to radioactive waste tank sites across the DOE complex.
The Review Panel will provide a report of the review to TFA in early May,
the outcome of which is expected to be favorable. (Contact: Pete Gibbons,
NHC, 509-372-4926)

Upcoming Activities
June 6-7, 2001 

SRS 2H Evaporator Technical Workshop and Review, Aiken, South
Carolina 

(Contact: Phil McGinnis, ORNL, 423-576-6845)
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June 13-15, 2001 
Long-Term Monitoring Sensor/Analytical Methods Workshop, Orlando,

Florida (Contact: Glenn Bastiaans, ISU, 515-294-3298)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 

Phone: 509-372-6265 
Fax: 509-372-4662

E-mail: tom.brouns@pnl.gov
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TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086

Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC

Phone: 803-725-2170
Fax: 803-725-4704

E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845

Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC

Phone: 509-372-4926
Fax: 509-372-6364

E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL

Phone: 505-845-8661
Fax: 505-844-1480

E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL

Phone: 509-372-4303
Fax: 509-372-6364

E-mail: mtt@lanl.gov
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Disclaimer

The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly basis*. To be sure you don't miss an issue,
see "How to Subscribe/Automatic E-mail Notification" at the bottom of this
page. Click Back Issues to view previous editions of the TFA Technical
Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables for its users
at the Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho
National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. FY01 key deliverables are posted at keyprod. In each
edition of our Technical Highlights, the section regarding Progress Towards
Delivering Key Products is dedicated to telling you about significant findings
made and key milestones accomplished as we work towards delivering these
products.

*The information contained in the TFA highlights is based on the most recent recent research
and development activities available, and should be considered preliminary until published in a
technical report.

April 2001

Progress Toward Delivering Key FY01 Products

Burnishing Sampler Tool Deployed at WVDP (TMS 2941)
Manufacturer of Pit Viper Arm Provides Operator Training (TMS
2195)
Salt Processing Project Performs Real Waste Testing

Significant Events/Activities

Approval Granted to Develop Prototype Monitoring System (TMS
2970)
Prototype Vault Sampler Demonstrated
CNDE Joins Team Working on SAFT/TSAFT Tank Inspection Task
TFA Approached for Collaboration on Filter Media Development
SRS Uses Flushing Method to Remove Plug From Salt Transfer Line
UNEX Work Published in Peer-Reviewed Journal
ESP Modeling Provides Insights on Dissolution Behavior of
Phosphate and its Relevancy to Pipeline Plugging (TMS 1989)
Pete Gibbons Congratulated by National Organization

http://www.adobe.com/products/acrobat/readstep.html
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TFA Hosts Presentation on Topographical Mapping System (TMS
130)
Study/Review Teams Progressing on Melter Study

Upcoming Activities
Technical Team Contacts
How To Subscribe
Back Issues

Progress Toward Delivering Key FY01
Products

Burnishing Sampler Tool Deployed at WVDP (TMS 2941) 
Tank 8D-2 at the West Valley Demonstration Project (WVDP) was constructed
in the 1960s to hold alkaline waste generated by commercial nuclear fuel
reprocessing activities. Most of the resulting sludge contained in the tank was
removed during previous retrieval efforts, but hard-to-reach residual waste
remains in the approximately 70-ft-diameter, 27-ft-high tank. To support tank
closure activities, samples of the residual waste must be collected and
analyzed - a task that requires a tool capable of accessing the tank walls and
hard-to-reach areas of the tank amid various internal structures. TFA is
funding Robotics Crosscutting Program (Robotics) personnel from Oak Ridge
National Laboratory to assist WVDP in developing a burnishing sampler tool for
obtaining these samples.

Between February 27 and March 16, 2001, TFA, WVDP, and Robotics used
the site's mast-mounted tool delivery system to successfully deploy the
burnishing sampler tool in Tank 8D-2. Using one sample head for each sample,
23 samples were collected, mainly from various carbon-steel structures
(including the 8-in. roof support columns, the tank wall, the top and middle of
the grid beams, and the grid work support plates) and from various tank
regions (including the vapor space, bathtub ring, liquid, and liquid/sludge
regions). As each sample was obtained, operators removed the sample head
with long-handled tools, retrieved and placed the samples in a jar, and placed
the jar in a metal can outfitted with rubber beta radiation shielding. They then
placed the can in a 5-gal polyethylene bucket for transfer to the laboratory for
analysis. Initial readings indicate that samples taken at the riser range from 1.2
mR/h to 7,000 mR/h beta and gamma. Final analysis of the samples is
expected to be complete by June 2001. Deployment of the burnishing sample
tool in tanks at WVDP satisfies a TFA FY01 key deliverable and has
provided the site with a tool that enables collection of key tank closure-related
data.

After initial deployment of
the burnishing sampler
tool in Tank 8D-2,
Robotics personnel began

http://www.robotics.ost.doe.gov/
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The Burnishing Sampler Tool used a rotating abrasive
milling head to scrape the tank walls and obtain samples
for analysis of residual contamination. (Photo provided by
WVNS)

 

working with WVDP to
modify the sampler for
collecting samples from
the tank floor - a special
case, since some areas of
the floor are still covered
with nearly 4 inches of
water. They plan to
barricade a limited area of
the floor with large suction
cups and pump out the
water before performing
sampling activities.

In this modification, the sampler head will fit into a watertight dam equipped
with a positive displacement gear pump to remove liquid prior to sampling.
This modified version is expected to be deployed in FY02. (Contact: Pete
Gibbons, NHC, 509-372-4926)

Manufacturer of Pit Viper Arm Provides Operator
Training (TMS 2195) 
Under a project funded by TFA and the DOE Office of River Protection (ORP),
Robotics Crosscutting Program (Robotics) staff at the Pacific Northwest
National Laboratory and Oak Ridge National Laboratory are developing a
robotic Pit Viper system that will be used in tank valve pits at the Hanford Site
to remotely retrieve contaminated equipment and clean out contaminated pits.
The Pit Viper system consists of several major components, including a
backhoe, control trailer, video equipment, and a dexterous manipulator arm.
Over the past few months, Hanford Robotics staff have received this equipment
and are assembling it in preparation for testing at Hanford's Hazardous Material
Management and Emergency Response (HAMMER) cold test facility.

During the week of April 16, 2001, representatives from Cybernetix, the
manufacturer of the manipulator arm located in Marseille, France, visited
HAMMER to provide Robotics and ORP staff with an overview of the system;
provide basic training of the arm; and illustrate removal of the arm as required
for maintenance. Training on the arm was provided outside of the mockup tent
to minimize the risk of damage to the arm or other equipment. Training
continued during the week of April 23, 2001, to depict more realistic conditions,
including positioning the arm inside the pit mockup and placing sleeving on the
backhoe boom and the arm. Training on the manipulator arm by the Cybernetix
manufacturer is a key activity in support of deploying the system at Hanford, a
TFA FY01 Key Deliverable. (Contact: Pete Gibbons, NHC, 509-372-
4926)

Salt Processing Project Performs Real Wate Testing 
In March 2000, TFA began managing the Salt Processing Project (SPP)

http://www.robotics.ost.doe.gov/
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technology development program at the Savannah River Site (SRS) for DOE.
A major part of this work involves development and testing of three candidate
cesium removal technologies: Crystalline Silicotitanate (CST) Non-Elutable Ion
Exchange, Caustic Side Solvent Extraction (CSSX), and Small Tank
Tetraphenylborate Precipitation (STTP), as well as the alpha and strontium
removal technologies that are part of the overall SPP. The SPP recently
completed critical tests of these technologies using real SRS tank waste
samples. Data from these investigations will support an upcoming decision for
a preferred process.

CST NonElutable Ion Exchange (CST): To support investigation of the
CST removal technology, the draft report, "IONSIV® IE-911 Performance
in Savannah River Site Radioactive Waste," was distributed for review.
This report describes equilibrium and kinetic measurements of cesium
sorption from six radioactive waste samples taken from five high-level
waste tanks. The equilibrium measurements were compared to Zheng-
Anthony-Miller model predictions, which adequately predicted loading of
cesium from a variety of SRS wastes. The kinetic measurements were
compared to those for simulant solutions with measured column
performance. Kinetics of sorption were nearly identical in all tests with
SRS radioactive waste and simulated SRS waste, suggesting that current
modeling parameters are adequate for predicting radioactive waste
performance 

Caustic Side Solvent Extraction (CSSX): Recent efforts on real waste
testing related to CSSX focused on batch equilibrium studies with waste
from several SRS F and H Area tanks, and a 48-hour test of the
flowsheet in 2-cm centrifugal contactors (similar to those used for
flowsheet proof-of-concept tests). Batch equilibrium tests using samples
from three different tanks showed that the distribution coefficients of
cesium for extraction varied widely, but all were above the minimum
required value. Batch tests with other tank waste samples are continuing.
In addition, 2-cm contactor testing at the Savannah River Technology
Center was performed to ascertain the impact of components --
particularly trace components -- contained in the real waste that are not
contained in the CSSX simulant. Two simulant tests were run in the 2-cm
contactors after installation in the shielded cells. The first test used CSSX
simulant, which included bounding concentrations of organic species
possibly present in SRS waste. The second test used Tanks 37H/44F
waste simulant, without added organics. The tests were successful in
meeting requirements. After the simulant tests, 105 liters of waste from
tanks 37H and 44F were treated using 1.5 liters of CSSX solvent. The
solvent was recycled continuously (~26 times) to the process after
passing through a single centrifugal-contactor stage of NaOH wash
solution. The composite DF for the waste raffinate exceeded the
requirement of 13,000 to meet the saltstone Waste Acceptance Criteria
and met the target of 40,000. The composite DF for the spent solvent
was 154,000 versus a target of 40,000. The cesium concentration factors
varied from 12.8 to 14.4 during the test, which is lower than the target
value of 15. The low concentration factors resulted from difficulties in
controlling solution flows. 
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Small Tank Tetraphenylborate (STTP): Recent testing using real SRS
high-level waste in a Continuous Stirred Tank Reactor successfully
demonstrated that stable operation with acceptable decontamination
factors for cesium-137 and strontium-90 could be obtained at both 25oC
and 45oC, resulting in an increased understanding of the catalytic
decomposition. However, catalytic decomposition tests were conducted
on samples from several different SRS high-level waste tanks and
evidence of catalytic decomposition was detected in only one sample.
The high-level waste used for testing came from a mixture of samples
from a number of different SRS tanks. The real waste CSTR test met all
primary objectives for testing: cesium removal efficiency exceeded the
target specifications both at the nominal operating temperature (25oC)
and at the extreme temperature (45*C) studied; strontium removal
efficiency exceeded the target specifications at both 25*C and 45*C; and
both cesium precipitation kinetics and strontium sorption kinetics agreed
well with their expectations based on previous testing. The test lasted
through at least two system turnovers at each temperature and operation
remained stable throughout the operational period. 

Alpha and Strontium Removal: Filtration tests were recently conducted
using several sludge samples from SRS Tanks 51H, 11H, and 8F,
combined with monosodium titanate and supernatant from Tanks 37F
and 44H. These tests varied the axial velocity and transmembrane
pressure in a statistically designed matrix. The matrix was designed to
mimic conditions in previous filtration tests performed using the larger-
scale Parallel Rheology Experimental Filter and the Filtration Research
Engineering Demonstration (i.e., pilot-scale equipment). The tests with
real waste demonstrated fluxes equal to or greater than those observed
with simulated wastes in the larger equipment. In addition, previously
dried sludge samples were found to filter faster than sludge not
previously dried.

A summary report on the FY01 SPP project activities has been drafted and will
be issued in the near future. This real waste testing is a significant step
towards delivering complete evaluations of the three SRS salt processing
alternatives, a FY01 key deliverable. For more information on the progress of
the SPP, see saltrd/news.stm. (Contact: Harry Harmon, SRS, 803-557-4029).

Significant Events/Activities

Approval Granted to Develop Prototype Monitoring
System (TMS 2970)
In response to the Savannah River Site's (SRS) need to reduce plugging risks
and streamline waste removal in their high-level waste tanks, TFA is funding
the Characterization, Monitoring and Sensor Technology Crosscutting Program
and Florida International University's (FIU) Hemispheric Center for
Environmental Technology (HCET) to design an in-tank monitor system that
will provide real-time measurement of liquid high-level waste (HLW) and
calculate wt% solids. Once designed and developed, the Dual Coriolis

http://www.hcet.fiu.edu/r&d/
http://www.hcet.fiu.edu/r&d/
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Monitoring System, or DCMS, will consist of two Coriolis monitors contained in
a housing and suspended in the "head space" of SRS Tank 7F. The system
will operate by drawing samples from the top10 feet of the waste and recycling
the samples back to the tank. In February 2001, FIU-HCET compiled cold test
data from bench-scale testing, detailed design documentation, tank installation
procedures, and operating procedures to support an SRS review of the
system.

During the week of February 19, 2001, the SRS Facility Review and
Acceptance Team (FRAT) performed their review of the data and detailed
design of the DCMS. Following the review, the FRAT provided
recommendations for minor design modifications and approved the design.
Subsequently, in March SRS documented the results of the FRAT review and
approval of the design, and approval for FIU-HCET to initiate fabrication of the
first prototype. FIU-HCET is scheduled to complete fabrication of the prototype
in June 2001 and conduct cold acceptance testing in September 2001.

Tank 7F serves as a feed tank to the sites vitrification facility, the Defense
Waste Processing Facility (DWPF). Waste is pumped from various process
operations (e.g., sludge washing) to Tank 7F, decanted, and when the top
region of liquid waste reaches an acceptable weight percent solid
concentration, it is pumped to DWPF. Once deployed, the DCMS is expected
to reduce the number of slurry samples required and the associated analytical
time necessary to support waste transfer activities from Tank 7F to the DWPF.
(Contact: Tom Thomas, INEEL, 208-526-3086)

Prototype Vault Sampler Demostrated 
A Consent Order between DOE and the State of Idaho (State) Department of
Environmental Quality requires DOE to submit a closure plan for tanks located
at the Idaho Nuclear Technology and Engineering Center (INTEC). DOE
submitted a closure plan to the State for approval by March 2002; however, the
State will not approve the plan until they receive data from waste samples
obtained from the INTEC tank vault sumps. Because equipment to obtain
samples from tank vaults is not currently available, TFA and staff at INTEC
have been working to design, fabricate, and demonstrate a vault sampler for
use in the INTEC tanks in time for the March 2002 approval date.

On April 9, 2001, TFA and INTEC conducted a cold full-scale demonstration of
a prototype vault sampler at the Idaho National Engineering and Environmental
Laboratory Test Reactor. As part of this demonstration, access to the vault
sumps was mocked up using 20-ft-long, 2-in.-diameter vertical pipe that
terminated in a bucket of sand and water. Although the mock-up version of the
piping is smaller than the actual 45-ft-long access pipe, the mock-up
demonstrated all full-scale features of the sampling method. The sampler
consisted of (1) a 1.5-in.-diameter, 36-in.-long chamber with an 800-cc
capacity; (2) a check valve to block sample flowback; (3) 12-in. of stainless-
steel tubing at the bottom end of the chamber for immersion in the sump liquid;
(4) a vacuum line from the sample chamber to the surface, which also served
to raise and lower the sample chamber; and (5) a hand-operated vacuum
pump. A miniature battery-operated video camera and light source was also
used to assist with lowering and positioning the sampler. A sample of the sand
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was successfully pulled from the bucket into the sample chamber, and the
chamber was raised back to the surface and emptied into a sample bottle.

TFA and INTEC can now proceed with developing the final design and
fabricating the sampler for deployment to support the March 2002 deadline for
approval of the closure plan, and ultimate closure of the INTEC tanks.
(Contact: Tom Thomas, INEEL, 208-526-3086)

CNDE Joins Team Working on SAFT/TSAFT Tank
Inspection Task 
To continue safely storing high-level waste in the Hanford Site's 28 double-
shell storage tanks (DSTs), the site must have the ability to inspect the tanks'
knuckle regions for cracks. Unfortunately, these regions contain areas with the
most mechanical stress and cannot be reached and inspected by current
technology. TFA and CH2M Hill Hanford Group (CHG) are funding Robotics
Crosscutting Program staff from the Pacific Northwest National Laboratory
(PNNL) to develop and demonstrate an ultrasonic inspection system that can
be deployed in the annulus of a Hanford Site DST and provide the capability of
detecting axial cracks in the tank knuckle and wall regions. The inspection
system under development uses the unique SAFT (Synthetic Aperture
Focusing Technique)/TSAFT (Tandem Synthetic Aperture Focusing
Technique) together with a remotely controlled, magnetic-based crawler with
an X/Y positioning capability.

As part of this development
effort, the Center for
Nondestructive Evaluation
(CNDE) at Iowa State
University is joining the
SAFT/TSAFT team to help
them understand sound
propagation of the knuckle
region of these tanks.
CNDE involvement with the
SAFT/TSAFT task stems
from the TFA- and CNDE-
hosted First Annual Tank
Integrity Workshop held in
November 2000 to
determine how CNDE could
provide expert review and
assistance on tank integrity
issues.

 

Staff at Pacific Northwest National Laboratory prepare
for SAFT testing on tank-wall mockups with actual
welds, material thicknesses, and simulated cracks.
(Photo provided by PNNL)

On April 16 and 17, 2001, a representative from CNDE was invited to visit
PNNL to discuss modeling activities that CNDE will perform. As part of a
collaborative agreement reached among the project partners, CNDE will
provide the team with a computational algorithm that will allow them to perform
experimental flaw manipulation without having to fabricate a large number of
flawed samples.

http://www.robotics.ost.doe.gov/
http://www.robotics.ost.doe.gov/
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In the meantime, the SAFT/TSAFT team completed focusing and visualization
activities on test mockup data taken in March to support SAFT, and they plan
to conduct focusing activities on TSAFT next. The team reported excellent
progress on design adaptations to an off-the-shelf crawler that will be used to
deploy the SAFT/TSAFT transducers. They also received the control and data
acquisition computers and are configuring these computers with the necessary
hardware and software. These activities support demonstration of the system
on a tank wall mockup by the end of FY01. (Contact: Mike Terry, LANL, 509-
372-4303)

TFA Approached for Collaboration on Filter Media
Development 
High-efficiency particulate air (HEPA) filters consisting of glass fibers are
routinely used throughout the DOE complex to ensure that air emissions of
radioactive particulates from tanks and waste processing operations are not
released to the environment. These filters typically fail because of wetting due
to particulate build-up on the filter face. Through the Air Filtration Technology
Project at the Savannah River Site, TFA is both using and gaining extensive
knowledge and expertise to demonstrate and test alternative filtration methods,
including sintered nickel and ceramic filters. The project is on pace to select a
system for full-scale development by the end of this year.

In March 2001, Lawrence Livermore National Laboratory (LLNL) contacted
TFA representatives involved with the Air Filtration Technology Project to
discuss collaboration on filter media development. LLNL staff are developing a
design of a bio-aerosol facility where research will involve countering bio-
terrorism. Because of the volatility of the materials that will be developed and
evaluated, the facility will require an extremely robust ventilation system. The
facility design assumes that the conventional glass-fiber HEPA air filters will
periodically blow out due to weakening from moisture; as a result, LLNL staff
are searching for a stronger alternative media. The sintered nickel and ceramic
filter media developed through the Air Filtration Technology Project are a viable
option -- both have a filter efficiency of 99.97% for particles 0.3 mm or larger,
and the ceramic filter media has a relative low-pressure drop and is robust in
moisture application. TFA and LLNL are currently exchanging information,
including technical requirements evaluations. (Contact: Mike Terry, LANL, 509-
372-4303)

SRS Uses Flushing Method to Remove Plug from Salt
Transfer Line
Radioactive waste retrieved from underground storage tanks is transferred for
treatment or alternative storage reasons. These transfers may occur tank-to-
tank or tank-to-processing facility (e.g., tank-to-evaporator) and can cover
several miles. During transfer operations, piping systems can become plugged
if the solids concentration of the material being transferred increases beyond
the capacity of the jet or feed pump -- usually resulting in costly delays and
intensive efforts to mitigate the problem.

In February 2001, a 400-foot-long, 2-inch-diameter transfer pipe from
Savannah River Site (SRS) Tank 32 to the Evaporator Feed Tank was
believed to have plugged. The site initiated action to engage a company that
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provided successful demonstration of their pipeline unplugging capabilities at
the Florida International University demonstration center. It was believed that
the line had become plugged after it was valved off at the discharge line with
the feed pump still running. However, when the site tank farm personnel
attempted to unplug the line by placing a heat jacket on the line and also by
pressurizing the core pipe, these efforts were not successful. SRS staff
eventually decided to uncouple the feed pump from the tank nozzle. Once the
clamp broke free and the isolation valve was opened at the evaporator, water
flowed out of the line, indicating that the plug was located in the discharge line
of the feed pump or the pump itself. The unclamped line was then flushed with
cold water, followed by hot water, and then reclamped and flushed again with
hot water. After this effort, the plug loosened and was flushed out. As a result
of this incident, SRS revised its procedures to ensure that the line is flushed
each time the feed pump is shut down.

Resolutions of the plug issue and implementation of the revised procedures
will help SRS users avoid future similar problems and their impact on tank farm
operations. In the meantime, TFA continues to investigate pipeline plugging
issues by working closely with users at SRS, Hanford Site, and Oak Ridge
Reservation, three sites where plugging has the potential to become
problematic. (Contact: Pete Gibbons, NHC, 509-372-4926; Phil McGinnis,
ORNL, 865-576-6845)

UNEX Work Published in Peer-Reviewed Journal 
The Idaho Nuclear Technology and Engineering Center (INTEC) is tasked with
managing and treating liquid radioactive waste stored in its underground
storage tanks at the Idaho National Engineering and Environmental Laboratory
(INEEL). However, recent court orders and state agreements dictate that the
site must cease addition of all liquids to the tanks by 2005 and that all liquid be
removed by 2012. In addition, solid calcine waste stored in bins at INTEC must
be treated and ready for shipment from the state of Idaho by the end of 2035.
In order to treat the waste to levels that meet the Waste Acceptance Criteria,
TFA is assisting INEEL with investigating methods for removing transuranic
waste, strontium, and/or cesium from the liquid and calcine wastes. One of the
methods researched for removing these constituents is a promising
separations alternative called the universal solvent extraction (UNEX) process.
Russian and U.S. test results of the UNEX process have demonstrated
effective removal of radionuclides to Class A low-level waste levels in a one-
step process and have determined that much less cell space and capital costs
are required to implement the process. Development work on the UNEX is now
being performed by TFA, INEEL, and the Khlopin Radium Institute of Russia.

Two journal articles on the UNEX development work, recently appeared in the
peer-reviewed (or "refereed") journal, Solvent Extraction and Ion Exchange,
Volume 19 (ISSN 0736-6299). Published in January 2001 by Marcel Dekker,
Inc., (www.dekker.com ) the two articles are titled, "The Universal Solvent
Extraction (UNEX) Process I: Development of the UNEX Process Solvent for
the Separation of Cesium, Strontium, and the Actinides from Acidic Radioactive
Waste," and "The Universal Solvent Extraction (UNEX) Process II: Flowsheet
Development and Demonstration of the UNEX Process for the Separation of
Cesium, Strontium, and Actinides from Actual Acidic Radioactive Waste."

http://www.dekker.com/
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Authored by TFA principle investigators from Bechtel BWX Technologies Idaho
and their Russian counterparts, the articles present development data and the
results of flowsheet testing conducted to demonstrate the UNEX process on
INEEL's acidic sodium-bearing tank waste. Publishing the work in these peer-
reviewed journal lends credibility to the UNEX development work, as the site
considers various treatment options for its acidic waste. (Contact: Phil
McGinnis, ORNL, 865-576-6845)

ESP Modeling Provides Insights on Dissolution Behavior
of Phosphate and Its Relevancy to Pipeline Plugging
(TMS 1989) 
Transfer lines at the Savannah River and Hanford Sites, including the old
Hanford cross-site lines, have plugged during waste transfer operations. These
sites and TFA are interested in plugging prevention and recovery from plugged
lines. To understand the reasons for plugging and the constituents involved,
TFA and the Office of River Protection are using the Environmental Simulation
Program (ESP) model, a tool used to calculate chemical equilibria for
radioactive waste processing operations.

Mississippi State University-Diagnostic Instrumentation and Analysis
Laboratory recently modeled Purdue University's plug dissolution recipe (the
winner of TFA's design problem in last year's Waste-Management Education
and Research Consortium contest) to explain the chemical behaviors that
occurred in their solution to the design problem. The modeling provided
impressive insight into the behavior of phosphate, aluminate, the impact on
temperature, and other factors during chemical unplugging of a pipeline. Using
the ESP model, simulations were run where CO2 was added to a Hanford SX-
104 waste surrogate simulating a plugged line. Various plots of the modeling
data showed how much solids remained following addition of the CO2, and
changes in temperature, ionic strength, and pH. Other plots showed some
major constituents (CO3, NaCO3 and PO4) in the reaction and other changes
occurring with the added CO2.

The SX-104 surrogate material has been the focus of TFA experimental
studies on saltwell pumping and plug formation. Results of the DIAL
investigations into CO2 dissolution continue to improve our understanding of
how various factors can influence the chemical behavior of tank waste and its
behavior in pipelines. (Contact: Phil McGinnis, ORNL, 865-576-6845)

Pete Gibbons Congratulated by National Organization 
On April 11, 2001, the National Academy of Sciences Committee on Research
Needs for High-Level Waste sent congratulations to Pete Gibbons, TFA
Retrieval Technology Integration Manager. Pete recently received the first-time
award "Best FY02 Multiyear Technical Response" at the TFA Midyear Review
Meeting in Salt Lake City, Utah. The Committee is currently working with Pete
on pipeline cleanup issues for inclusion in one of their reports, tentatively
entitled "Long-Term Research Needs for High-Level Waste at DOE Sites."
Their congratulatory note said, "On the behalf of the committee on long-term
research needs for HLW at DOE sites, I congratulate you on the first-time
award for technical response development. The committee has very much
appreciated your help in answering questions related to pipeline cleanup." Pete

http://www.msstate.edu/dept/DIAL/
http://www.msstate.edu/dept/DIAL/
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was also recently nominated to serve on an International Atomic Energy
Agency committee for tank retrieval activities. (Contact: Pete Gibbons, NHC,
509-372-4926)

Special Meetings and Technical
Assistance

TFA Hosts Presentation on Topographical Mapping
System (TMS 130) 
Access to the contents of radioactive waste storage tanks to conduct
characterization and retrieval efforts is difficult because the tanks are buried
several feet underground and riser openings are typically less than 2 ft in
diameter. The only way to clearly view the waste, in-tank hardware, and
possible obstructions is to deploy a camera or imaging tool down the riser of
the tank. In a collaborative effort that began a decade ago, Oak Ridge National
Laboratory, Pacific Northwest National Laboratory (PNNL), and Mechanical
Technology, Inc. of Albany, New York, developed the Topographical Mapping
System (TMS), a tool that has the ability to gather and analyze topographical
data on obstacles and waste topography and generate a three-dimensional
computer map of the data. 

On April 4, 2001,
representatives from DOE
Office of River Protection,
River Protection Project
(RPP), and TFA attended a
presentation hosted by TFA
technical representatives at
PNNL, where testing and
demonstration work on TMS
has been under way for the
past several months. RPP
is expected to deploy TMS
in Tank U-107 at the
Hanford Site this summer to
measure the waste surface
profile and estimate the
volume before and after a
"sprinkler/salt well" retrieval
test. RPP will evaluate the
performance of TMS and, if
acceptable, will recommend
the system for deployment
in Hanford Site Tank S-112
before, during, and after
retrieval of the tank waste.

 

(left to right) Jim Thompson and Rob Yasek (DOE's
Office of River Protection), Todd Samuel (PNNL) and
Ted Pietrok (DOE-RL and TFA Program Lead)
attended the TMS Open House, along with a
number of other user and TFA representatives.
(Photo provided by TFA)

Recent testing at PNNL demonstrated full functionality and a range of 92 to
99% accuracy in performing volumetric measurements. 
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The Topographical Mapping System undergoes
volume measurement accuracy testing at the
Process Development Lab at Pacific Northwest
National Laboratory. (Photo provided by TFA)

 

TMS consists of four major
components: (1) A sensor head,
which holds the structured light
(laser) and camera used to
image the laser plane-generated
contour lines from which
surface-based profiles can be
calculated, resulting in a
topographical map of the interior
surfaces; (2) an environmental
enclosure box, which holds all of
the support electronics that
require proximity to the sensor
head; (3) a human-machine
interface (located in a control
trailer that can be up to 900 feet
away from the operating unit),
which is used for supervisory
control, limited data
visualization, and data archiving;
and (4) a plug gauge, which is
used to test the size of the riser
before the sensor head is
deployed.

The plug gauge can also measure the temperature, radiation, and range used
to deploy the sensor head. TMS was first deployed in February 1997 in gunite
Tanks W-5 and W-6 at the Oak Ridge Reservation to map the surface profile
of wall damage. The system was then delivered to the Hanford Site in March
1997, where a demonstration of its ability to measure tank waste volume was
performed at the Site's Tanks Technology Test Facility. (Contact: Pete
Gibbons, NHC, 509-372-4926)

Study/Review Teams Progresssing on Melter Study
In November 2000, at DOE-Headquarter's (DOE-HQ's) request, TFA initiated a
technical review of alternatives for solidifying Hanford Site high-level waste that
could achieve major cost reductions within reasonable long-term risks. At that
time, TFA chartered an independent review team to (1) lead and guide the
technical review; (2) review documents developed by a study team formed to
collect and analyze data and perform specific analyses; and (3) recommend a
path forward for advanced melter development. A kickoff meeting was held in
Washington, D.C. in November, in which the review team, study team, principle
investigators, and TFA and DOE-HQ staff discussed objectives of the study,
roles and responsibilities of the specific teams, and scope and schedule. Work
by the study team has been ongoing, with the development of several task
reports that will support the overall study team report.

On April 20-21, 2001, members of the review and study teams and
representatives from TFA and DOE-HQ met in Washington, D.C., where the
review team reviewed the results of completed study team tasks and progress
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of remaining tasks. The attendees also identified remaining gaps and issues
and outlined work needed to address them. In addition, the review team began
planning the development of the final report. DOE-HQ representatives in
attendance stated that they were very impressed with the efforts so far.
According to one representative, "A lot of work has been done, and it is very
impressive. The Review Team continues to impress [me] by asking all the right
questions." The representative also indicated his confidence that the study is
pointed in the right direction and that the team is collecting pertinent
information.

The study team is expected to complete remaining work and report results in
the late May/early June timeframe. Based on the study team work and results,
the review team will develop recommendations and issue a report in the late
June/early July timeframe. (Contact: Joe Westsik, PNNL, 509-372-6330)

Upcoming Activities
April 30 - May 2, 2001 
Florida International University Visit to View Demonstration Testing of Laser
Ablation for Canister Decontamination, Miami, Florida 
(Contact: Larry Bustard, SNL, 505-845-8661)

May 1 - 2, 2001 
Salt Cake Dissolution and Feed Stability Workshop and Technical Review,
Richland, Washington
(Contact: Phil McGinnis, ORNL, 865-576-6845)

May 1 - 2, 2001 
Tank Integrity Panel for Hanford Single-Shell Tanks and Double-Shell Tanks,
Richland, Washington 
(Contact: Mike Terry, LANL, 509-372-4303)

May 3 - 4, 2001 
Russian Tank Retrieval and Closure Demonstration Center - Discussion with
Hanford, Richland, Washington
(Contact: Pete Gibbons, NHC, 509-372-4926; Roger Gilchrist, PNNL, 509-
372-6088)

May 7 - 9, 2001 
EIC Corrosion Probe Demonstration and Gate Review, Richland, Washington 
(Contact: Mike Terry, LANL, 509-372-4303; Tom Thomas, INEEL, 208-526-
3086)

May 8 - 9, 2001
Separations Workshop, Dallas, Texas
(Contact: Tom Brouns, PNNL, 509-372-6265)

May 10, 2001 
Fluidic Sampler Gate 4 Review/Project Closeout Meeting, Richland,
Washington
(Contact: Betty Carteret, PNNL, 509-375-4337; Tom Thomas, INEEL, 208-
526-3086)
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May 10, 2001
Raman/EN Corrosion Probe Open House, Richland, Washington
(Contact: Mike Terry, LANL, 509-372-4303; Tom Thomas, INEEL, 208-526-
3086)

May 12 - 18, 2001 
Tank Retrieval and Closure Demonstration Center - Technical Progress Mtg.,
Zheleznogorsk, Moscow, Russia
(Contact: Pete Gibbons, NHC, 509-372-4926; Joe Westsik, PNNL, 509-372-
6330)

May 14 - 18, 2001
Hanford Electrochemical Noise Corrosion Probe Review, Richland, Washington
(Contact: Mike Terry, LANL, 509-372-4303)

May 21, 2001 
Tour/Demo of the Hanford Pit Viper, Richland, Washington 
(Tom Brouns, PNNL, 509-372-6265)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Bob W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov
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mailto:bob.allen@pnl.gov
mailto:betty.carteret@pnl.gov
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mailto:gary.josephson@pnl.gov
mailto:cheryl.nickola@pnl.gov
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Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly basis*. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of
this page. Click Back Issues to view previous editions of the TFA Technical
Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables for its
users at the Hanford Site, Savannah River Site, Oak Ridge Reservation,
Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. FY01 key deliverables are posted at keyprod. In each
edition of our Technical Highlights, the section regarding Progress Towards
Delivering Key Products is dedicated to telling you about significant findings
made and key milestones accomplished as we work towards delivering these
products.

*The information contained in the TFA highlights is based on the most recent recent research
and development activities available, and should be considered preliminary until published in
a technical report.

March 2001

Progress Toward Delivering Key FY01
Products

Pit Viper Equipment Assembled at Cold
Test Facility (TMS 2195)
Progress Made on Investigation of
Technologies for Salt Processing Project

Significant Events/Activities

Scaled Testing Completed for Tank 19 Flygt
Mixers (TMS 2232)
Mock-Up of DWPF Melter Pour Spout
Completed (TMS 2092)
TFA and Environmental Management
Science Program Assist with
Aluminosilicate Study

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Progress Toward Delivering Key FY01
Products

Pit Viper Equipment Assembled at Cold Test Facility
(TMS 2195) 
TFA and the DOE Office of River Protection (ORP) are funding development
of the Pit Viper, a robotic system used to perform remote operations, such as
retrieving contaminated equipment and cleaning out heavily contaminated
pits, in tank valve pits at the Hanford Site. Robotics Crosscutting Program
(Robotics) staff at Pacific Northwest National Laboratory and Oak Ridge
National Laboratory are currently assembling the Pit Viper's components as
they are received and preparing the system for testing at Hanford's
Hazardous Material Management and Emergency Response (HAMMER) cold
test facility.

This photo shows the Pit Viper control trailer and
tent enclosure for the pit mockup at the cold test
facility. (Photo provided by Pacific Northwest
National Laboratory)

 On March 13, 2001, the
control trailer, from which all
Pit Viper operations will be
controlled, arrived at
HAMMER and was set up
outside the pit mockup. To
simulate a valve enclosure
pit, Robotics staff stretched
the mockup's tent fabric
inside the metal framework
and then cut a hole in the
wall of the tent where the
backhoe and manipulator will

http://www.hanford.gov/orp/index.html
http://www.robotics.ost.doe.gov/
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be inserted. Robotics staff
also completed the hook-up
of wiring connections running
from the electrical cabinets to
the compact console and
visitor monitors; installed the
covers on the visitor
monitors; configured cables
for the cameras, backhoe
monitor, and audio system
from the trailer to the tent;
and tested and verified
proper operation of the
cameras. During the week of
March 19, 2001, TFA
Robotics staff visited France
where the Cybernetix
manipulator arm passed
acceptance testing and is
being prepared for shipment
to HAMMER. Until it arrives,
a Shilling Titan 2 arm and
master control will be used
with the backhoe for practice
and developmental testing of
the Pit Viper system.

Set up of the control trailer
and acceptance testing of
the Cybernetix arm are
significant steps toward
delivering the Pit Viper
System to ORP users, a TFA
FY01 key deliverable. Final
deployment of the Pit Viper
system is expected to result
in decreased
decontamination costs,
reduced personnel
exposures, and more readily
available riser pits for
supporting deployment of
tank waste retrieval
equipment. (Contact: Pete
Gibbons, NHC, 509-372-
4926)

Progress Made on Investigation of Technologies for
Salt Processing Project 
In response to a request by DOE, TFA has assumed management
responsibility for the Salt Processing Project (SPP) technology development
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program at the Savannah River Site (SRS). As part of this responsibility, TFA
was requested to review and revise the technology development roadmaps,
develop down-selection criteria, and prepare a comprehensive Research and
Development Program Plan for three candidate cesium removal technologies
[Crystalline Silicotitanate (CST) Non-Elutable Ion Exchange, Caustic Side
Solvent Extraction (CSSX), and Small Tank Tetraphenylborate Precipitation
(STTP)], as well as the alpha and strontium removal technologies that are
part of the overall SPP. Data from these investigations will support the
selection of a preferred process in FY01. Recent activities within the SPP are
detailed below.

Savannah River Technology Center (SRTC) Completes
Draft Report on Strontium and Actinide Removal
Processes. Under this removal technology, materials such as
monosodium titanate (MST) are being investigated for their ability to
adsorb soluble uranium, plutonium, and strontium contained in the
waste stream. In January 2001, SRTC personnel completed a draft
report, "Screening Evaluation of Alternate Sorbents and Methods for
Strontium and Actinide Removal from Alkaline Salt Solution." This report
discusses experiments performed to examine the ability of CST,
SrTreat®, and sodium nonatitanate (ST) samples to remove strontium
and actinides from simulated SRS waste. These experiments also
examined precipitation of strontium and actinides when nonradioactive
strontium, calcium, and sodium permanganate were added. The results
indicated that the SrTreat® and ST samples were competitive with
MST, which is used as the baseline at SRS to adsorb soluble uranium,
plutonium, and strontium contained in the waste stream. The
precipitation process was also found to provide notably better
neptunium removal than any other method attempted to date in the
SPP. The report recommends continued testing of SrTreat® and ST
samples, as well as efforts to optimize the precipitation process for
application at SRS. 

New CST Sorbent Samples Shipped; Testing Begins. CST
Non-Elutable Ion Exchange requires an adsorption filtration step to
remove strontium, uranium, and plutonium from the waste using MST,
and then removes the cesium by adsorption on the CST. The resulting
material is then washed and transferred to the Defense Waste
Processing Facility for vitrification. To address concerns related to
temperature, waste composition, gas generation, etc., TFA is funding
additional testing of the CST sorbent, IE-911. On January 11, 2001,
UOP LLC, of Des Plaines, Illinois, shipped preproduction reengineered
samples of IE-911 to SRTC for testing. During testing, SRTC personnel
will measure cesium- and strontium-removal efficiency, examine
leaching of the material upon exposure to highly alkaline solutions, and
perform a number of characterization activities. UOP also shipped
samples to Sandia National Laboratory and Pacific Northwest National
Laboratory, where researchers will perform additional characterization
studies. The data obtained from these characterization studies will
determine whether SRTC will procure a 2000-kg lot of the material. 
 

http://www.sandia.gov/
http://www.pnl.gov/
http://www.pnl.gov/
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CSSX Flowsheet Undergoes Successful Testing. The basic
principle of CSSX is the use of a soluble diluent material that carries an
extractant that complexes with cesium ions in a caustic solution. The
decontaminated aqueous stream (raffinate) is then sent to the Salt
Processing Facility for disposal, and the cesium contained in the
organic phase (solvent) is stripped into an aqueous phase ready for
transfer to the Defense Waste Processing Facility. The solvent is
recycled. During the week of March 12, 2001, Argonne National
Laboratory successfully completed a 71-hour test of the CSSX
flowsheet using 33-stage, 2-cm centrifugal contactors. During testing,
1.4 L of solvent was used to process 180 L of SRS simulant, resulting in
the solvent being recycled 42 times. Preliminary analysis of the data
indicates that a decontamination factor ranging from 100,000 to 200,000
and a concentration factor ranging from 14 to 16 were maintained
throughout the testing, with the exception of an occurrence during stage
15 where the rotor became plugged with solids (sodium aluminum
silicate) after 70 hours of operation. These solids were dissolved with 2-
M nitric acid, and the process was easily resumed.

Completion of the draft strontium and actinide removal report, testing on the
CST samples, and successful performance of the CSSX flowsheet testing are
significant steps toward delivering complete evaluations of the three SRS salt
processing alternatives, a FY01 key deliverable. For more highlights on the
SPP technical development activities, see saltrd/. (Contact: Harry Harmon,
SRS, 803-557-4029)

Significant Events/Activities

Scaled Testing Completed for Tank 19 Flygt Mixers
(TMS 2232) 
TFA, Westinghouse Savannah
River Company, and the
Savannah River Site (SRS) are
working together to retrieve
SRS Tank 19 in preparation for
eventual closure. In 2000,
three 50-hp Flygt Mixers and a
Bibo pump began mixing and
transferring the mixed sludge
and zeolite to Tank 18.
Working together with a
hydrolance, the mixing system
successfully fractured a layer of
zeolite and allowed the tank to
be pumped down to within 6
inches of the bottom. The Flygt
Mixers continued operating to
mobilize the remaining waste
heel; however, in December
2000, the unit located in the

This diagram shows the sequenced mixing pattern
chosen for the two Flygt Mixers in Tank 19. The
optimal feed location to the transfer pump is
situated at area #3, between the east and

http://www.anl.gov/
http://www.anl.gov/
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southwest riser failed, and
operations personnel began
limiting the long-term speed of
the two mixers located in the
east and west risers to 500 rpm
to avoid premature failure due
to fatigue.

Because of the speed
limitation, TFA and SRS
personnel began scaled testing
at Pacific Northwest National
Laboratory (PNNL) in mid-
January to evaluate the most
effective method of operations
using the remaining two
operational Flygt Mixers. As an
end result of the testing, which
is detailed below, TFA provided
scenarios for operating the two
Flygt Mixers at 500 rpm, and
implementation of a scenario
recommended by TFA
successfully cleared the
material from the center of
Tank 19.

Initial testing was performed to
ensure that the frequency of
the PNNL scaled mixers
represented the full-scale
mixer speed of 500 rpm.
Results of small scale testing
using scaled sludge
topography in a ¼-scale tank
matched full-scale testing both
in shape and scaled dimension.
Follow-on waste topography
testing conducted on February
20, 2001, also compared
favorably with results from the
scaled testing. Additional
results indicated that raising
the mixer would decrease
mixer performance.

Based on the testing, project
staff determined that operating
the mixers at 500 rpm would
sufficiently mobilize material
from all areas of the tank,

 

northeast tank risers. (Graphic provided by
Westinghouse Savannah River Company)

http://www.pnl.gov/
http://www.pnl.gov/
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although operating time at each
mixer configuration would need
to be significantly longer than
previously used in Tank 19.
(Contact: Pete Gibbons, NHC,
509-372-4926)

Mock-Up of DWPF Melter Pour Spout Completed (TMS
2092) 
Various problems can impact high-level waste (HLW) vitrification processes,
including clogging and a phenomenon called "wicking," where the glass
adheres to the wall of the pour spout rather than dropping directly into the
canister. Changes to melter pour spout configuration are required to stabilize
glass-pouring behavior, prevent clogging, and increase the life expectancy of
HLW melters. TFA testing of pour spout inserts at Clemson University during
FY00 generated results used to define dimensions and configuration for
modifying the #2 pour spout design at the Defense Waste Processing Facility
(DWPF) Melter of the Savannah River Site. From these results, a pour spout
design was recommended that involves only one knife-edge and an insert
with a slanted bottom to improve flow disengagement.

During the week of February 19, 2001, personnel from the Savannah River
Technology Center completed an onsite mock-up of the #2 pour spout
design. Clemson's Pour Spout Test Stand was disassembled to remove an
old pour spout, and the stand will be reassembled and the new pour spout
mock-up installed in early March. The Pour Spout Test Stand will then be
relocated under Clemson's stirred melter kettle. Testing of the new pour
spout design is expected to begin on April 16, 2001. Clemson will then
evaluate this design prior to performing machining activities on the actual #2
pour spout design, scheduled for mid-May. (Contact: Bill Holtzscheiter,
WSRC, 803-725-2170)

TFA and Environmental Management Science Program
Assist with Aluminosilicate Study 
Over a year ago, aluminosilicate precipitation caused one of the tank waste
evaporators at the Savannah River Site to become plugged and ultimately
shut down, resulting in interruption of critical waste processing activities
related to tank waste volume management and continued operation of the
site's vitrification plant, the Defense Waste Processing Facility (DWPF). The
evaporator has historically processed streams high in aluminum, and in the
past, small quantities of aluminosilicate buildup have been observed.
However, since the DWPF began operating and recycling frit from vitrification
activities, the concentration of silicon in the evaporator has increased
dramatically, leading to a deposit of at least 1100 kg of aluminosilicate in the
evaporator, more than a meter deep in some locations.

TFA and the Savannah River Site are working together to understand the
science behind the formation of aluminosilicate, the methods required to
dissolve this material, and ways to prevent its formation. One example of this
teamwork is an ongoing Environmental Management Science Program

http://www.cetl.org/
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(EMSP)-funded task being conducted to investigate methods for transforming
gibbsite (an easily dissolved material) to boehmite (a hard-to-dissolve
material). As a result of the problem with the evaporator, this task was
refocused to allow study of formation of aluminosilicates, particularly the
areas where this material is prone to form. To assist with the aluminosilicate
study, TFA will be using the data obtained from EMSP and other TFA studies
conducted by the Savannah River Technology Center and Oak Ridge
National Laboratory to thermodynamically model where aluminosilicate forms,
establish an operating window for where it is safe to operate without material
formation, and determine how and why these solids form.

Investigation of aluminosilicate formation by TFA and EMSP will allow
methods to be developed for restart of this critically needed evaporator and
provide data to prevent recurrence of plugging. (Contact: Phil McGinnis,
ORNL, 865-576-6845)

Pete Gibbons Receives First-Time Award for Technical
Response Development 
On March 15, 2001, at the TFA Midyear Review in Salt Lake City, Utah, Pete
Gibbons, TFA Retrieval Technology Integration Manager (TIM), was honored
with the award, "Best FY02 Midyear Technical Response (MYTR)." Pete's
winning MYTR, "Waste Transfer Line Plugging Prevention and Unplugging
Methods," addresses needs from the Idaho National Engineering and
Environmental Laboratory (INEEL), the Office of River Protection, and the
Savannah River Site (SRS). In support of FY02-03 technical activities, Pete,
who has been associated with the TFA since 1995, authored 20 technical
responses related to over $10M in projects in each year. 

Pete Gibbons, left, receives
congratulations from Tom Brouns
(center), and Ted Pietrok, as he accepts
the first annual "TIM Technical Response
Award".

A plaque for this first-time, and
possibly annual, award was
presented to the TIM or Crosscutting
Program member who submitted the
best MYTR for site needs based on
criteria such as (1) completeness,
(2) strategic planning elements, (3)
responsiveness to needs, (4) ties to
the Environmental Management
Science Program and Applied
Research Program, (5) drivers to
completion, (6) reasonable
deliverables, (7) reflection of site and
Crosscutting Program interfaces,
and (8) well-defined scope.
Candidate MYTRs were chosen, two
per functional area, by a member of
the TFA Technical Team based on
largest budget within each functional
area and a budget of around $500K
that addresses at least two site
needs. The candidate MYTRs were
then evaluated and the winner
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 selected by a team consisting of
members of the TFA Technical
Team and the DOE-RL TFA
Program Office.

Pete's deputy TIM, Mike Rinker from
Pacific Northwest National
Laboratory (PNNL), assisted Pete
with preparing the winning MYTR,
and to prepare for MYTR
developing, Pete held discussions
with Robert Shanks, Brenda Lewis,
and Jerry Morin from SRS; Alan
Carlson, Jim Jewett, and Bill Willis
from the Hanford Site; and Jay
Roach from INEEL. Principal
Investigators for the ongoing work
related to the site need include Paul
Certa, Numatec Hanford Corp; Brian
Hatchell, PNNL; C. X. Lin, Florida
International University; and Eloy
Saldivar, Westinghouse Savannah
River Company. (Contact: Cheryl
Nickola, PNNL, 509-375-6303)

Special Meetings and Technical
Assistance

Preferred Technology Selected for Tank C-104
Retrieval Operations 
Sixty-seven of the 149 aging single-shell tanks at the Hanford Site are either
leaking or suspected of leaking into the environment. By the time retrieval of
these tanks is completed, the average tank will have exceeded its design life
by about 50 years increasing the potential for additional leaks. One
representative tank, C-104, contains high-level waste (HLW) sludge and heel
interspersed with varying concentrations of aluminum, iron, and zirconium.
Under the River Protection Project's (RPP) Waste Feed Delivery Program,
the waste in C-104 is scheduled to be sluiced and transferred to double-shell
tank AY-102 by 2007, where smaller batches of the sludge will then be sent
to a contractor for vitrification. To support RPP's program and determine a
method for safely retrieving waste from potentially leaking tanks, TFA, the
Robotics Crosscutting Program, and representatives from Pacific Northwest
National Laboratory and RPP Project W-523 (Single-Shell Tank HLW
Retrieval System) have been collaborating to identify and evaluate a suitable
preferred retrieval technology.

Following a December 2000 meeting held to discuss potential retrieval
technologies, TFA and CH2M Hill Hanford Group hosted a facilitated
workshop on February 19 and 20, 2001, to further discuss technology
selection. Workshop participants included experts from Oak Ridge National

http://www.robotics.ost.doe.gov/
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Laboratory (ORNL) and Pacific Northwest National Laboratory who helped
develop the remotely operated vehicle and arm-based retrieval systems used
to remove sludge waste from the Gunite and Associated Tanks at ORNL.
During the workshop, the participants reviewed a technology selection
decision document developed by RPP in December 2000, and discussed
specific areas of importance to selecting a retrieval technology, including
project risk, high-level requirements, and technology alternatives. In addition,
the participants addressed selection criteria, including (1) waste retrieval
effectiveness; (2) system reliability, availability, and maintenance; (3) Project
W-523 life-cycle cost; (4) applicability to future retrieval actions (in potentially
leaking tanks); (5) worker risk; (6) potential for addition of water to tanks; (7)
potential leak loss during retrieval; (8) impacts to facility authorization bases;
and (9) minimization of secondary waste (e.g., solid waste). Weighting factors
were then developed for each criterion.

After discussing the criteria and weighting factors, several additional
technologies were added to the original technology list. After completing a
selection process in which weighting points were assigned to each
alternative, the participants recommended the use of two complementary
systems -- a remotely operated in-tank vehicle and an articulated mast that
would serve as a fixed pump or assist with slurrying the sludge. Both systems
would possess interchangeable tools and the ability to work both together and
independently. RPP will finalize the decision document to recommend the in-
tank vehicle/articulated mast option as well as an alternative option that is
similar to the selected option but would involve multiple vehicles working
together.

Selection of this preferred technology supports Tri-Party Agreement
Milestone M-45-03-T04, "Submit C-104 Sludge/Hard Heel, Confined Sluicing
and Robotic Technologies, Waste Retrieval Demonstration Functions and
Requirements Document." (Contact: Pete Gibbons, NHC, 509-372-4926)

Expert Panel Reviews Draft Calcine Roadmap 
Approximately 4,400 cubic meters of calcine waste consisting of a highly
radioactive mixture of metallic oxides, fluorides, and other dry solids are
stored in stainless-steel bins at the Idaho National Engineering and
Environmental Laboratory (INEEL). In an agreement between INEEL and the
State of Idaho, the stored calcine waste must be converted to a "road-ready"
form for offsite disposal by 2035.

In January 2001, the DOE Idaho Operations Office (DOE-ID) requested TFA
to review a proposed draft roadmap prepared by the INEEL High-Level
Waste (HLW) Program that defines technology development work supporting
selection of a final treatment method for the calcine waste. To support the
draft roadmap, a Record of Decision (ROD) is being developed by the DOE
Idaho Operations Office (DOE-ID) that identifies a preferred treatment
method, but also establishes the need for further development to select
between three competing alternatives: (1) direct vitrification; (2) full
separations using ion exchange, transuranic extraction, and strontium
extraction; and (3) full separations using the Russian universal solvent
extraction process.

http://www.hanford.gov/tpa/tpa-app-d1.html
http://www.pnl.gov/glossary.htm#c
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On February 21-24, 2001, representatives from the TFA Technical Team
facilitated an expert panel meeting at Idaho Falls, Idaho, to review the draft
roadmap. In their request to TFA, DOE-ID asked for expert feedback focused
on assessing whether the roadmap was viable, comprehensive, and feasible
to implement on both a technical and economic basis. In addition, the panel
was asked to assess the timing and required development activities to
support decisions on calcine treatment. A panel of eight independent
reviewers (five from the TFA Technical Advisory Group) participated in the 3-
day review, at which INEEL and site contractor personnel from Bechtel BWXT
Idaho, LLC (BBWI) presented detailed information on the draft calcine
technology development roadmap, and then met individually with the various
panel members to answer additional questions in greater detail.

At a wrap-up meeting on February 24, the panel complimented BBWI on their
efforts to prepare for the review, then presented their preliminary conclusions
and recommendations to the DOE-ID and BBWI staff in attendance. Main
areas of emphasis included incentives/disincentives for pretreatment prior to
vitrification and the potential for accelerating work to move up the decision on
selecting between competing pretreatment technology alternatives. The
panel's final conclusions and recommendations will be provided in a report to
DOE-ID in March 2001. This review, the latest in a series supporting the
INEEL waste treatment planning, will support DOE-ID in making a decision
for calcine treatment in their Final Environmental Impact Statement and ROD
for HLW treatment. (Contact: Betty Carteret, PNNL, 509-375-4337)

TFA Midyear Review Receives High Marks from Users 
With a 3-day agenda full of technical project reviews, updates, and lessons
learned, TFA's FY01 Midyear Review received numerous compliments from
both the user and technical community. In addition to TFA staff, program and
technical staff from DOE-Headquarters, Environmental Management Science
Program (EMSP), the various Crosscutting Programs, and universities
traveled to Salt Lake City, Utah, to take part in this year's enhanced review
process during March 12-14, 2001. Some of the comments received in the
week following the review included the following: 

"The TFA
Midyear
Review was
very well run,
the facilities
were great,
and the dialog
was
excellent." -
Denis
Koutsandreas,
DOE-
Headquarters
"This year's
Midyear was
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the smoothest
Midyear I've
attended so
far. Everyone
did a good
job." - Tom
Gutmann,
DOE-
Savannah
River
"I was very
impressed by
the Midyear's
technical
format." - Billie
Mauss, DOE-
Office of River
Protection.

TFA called upon its
users and Technical
Advisory Group to
review and
comment on
technical progress
and plans for more
than 30 TFA
projects under way
in FY01, including
six key reviews and
twelve EMSP
projects. TFA's Site
Representatives
provided updates
on the status of
their baseline

Wally Schulz, Chair of the TFA Technical Advisory Group (TAG),
provides some opening remarks to the TFA Management Team
before presenting the TAG's preliminary observations on the
projects reviewed at the TFA Midyear Meeting.
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program activities,
and the DOE Office
of Environmental
Management's
(EM's) Associate
Deputy Assistant
Secretary for
Science and
Technology, Dr.
Teresa Fryberger,
provided a brief
perspective on the
EM science and
technology
program. The
review concluded
with a presentation
of strategic tasks
identified by TFA as
longer-term, high-
level waste tank
needs.

The TFA Midyear
Review provides an
opportunity for all
relevant technical
and programmatic
personnel to review
the status of TFA
projects nearing a
key stage in their
development
process, discuss
issues affecting the
program, and obtain
information on
program
development
guidance. This
information is used
during the
subsequent TFA
prioritization
session (discussed
below), which
supports upcoming
FY02 Program
Execution Guidance
and FY03
Corporate Review
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Budget activities.
Proceedings of the
meeting will be
documented in a
Midyear Report due
at the end of April.
(Contact: Cheryl
Nickola, PNNL,
509-375-6303).

TFA Representatives Attend Annual Program
Prioritization Meeting 
On March 15, 2001, the TFA Management Team, comprised of DOE
representatives from the five main TFA waste storage sites, DOE-
Headquarters, and DOE-Richland Operations Office TFA Program Office,
met in Salt Lake City, Utah, to prioritize TFA's technology development efforts
for FY02 and FY03. Earlier this year, the various sites submitted 170 science
and technology needs to TFA. Activities to prioritize these needs included 66
separate multiyear technical responses that defined approximately $60M in
technical budget requirement for FY02 and $56M for FY03. Among the 66
technical responses, the management team approved five strategic technical
tasks for continuance in FY02, and two new strategic tasks were approved for
initiation. The strategic tasks total approximately $2.1M in FY02. (Contact:
Robert W. Allen, PNNL, 509-372-4298).

Upcoming Activities
April 8 - 12, 2001 
WERC Environmental Design Contest, Las Cruces, New Mexico 
(Contact: Pete Gibbons, NHC, 509-372-4926; Mike Terry, LANL, 509-372-
4303)

April 23 - 26, 2001 
ASME Review - Pipeline Unplugging, Miami, Florida 
(Contact: Pete Gibbons, NHC, 509-372-4926; Betty Carteret, PNNL, 509-
375-4337)

April 23 - 26, 2001 
National Forum and Technology Exhibit, "Developing Strategies to Accelerate
Federal Agency Environmental Cleanup," Salt Lake City, Utah 
(Contact: Tom Brouns, PNNL, 509-372-6265)

April 25, 2001 
International Review/FY01 Midyear Review Presentation, Salt Lake City, Utah
(Contact: Tom Brouns, PNNL, 509-372-6265)

April 26- 27, 2001 
Discuss Potential Collaboration on Demonstration of AEA Technology Fluidic
Retrieval System, Denver, Colorado 
(Contact: Pete Gibbons, NHC, 509-372-4926)
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April 30 - May 2, 2001 
Florida International University Demonstration of Canister Decontamination
Using Laser Ablation, Miami, Florida 
(Contact: Larry Bustard, SNL, 505-845-8661)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov
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TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov

How to Subscribe
To receive an automatic copy of the message, send an E-mail message to:

lyris@lyris.pnl.gov

Do not include anything in the subject line.

In the body of the message type:
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly basis*. To be
sure you don't miss an issue, see "How to Subscribe/Automatic E-
mail Notification" at the bottom of this page. Click Back Issues to
view previous editions of the TFA Technical Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables
for its users at the Hanford Site, Savannah River Site, Oak Ridge
Reservation, Idaho National Engineering and Environmental
Laboratory, and West Valley Demonstration Project. FY01 key
deliverables are posted at keyprod. In each edition of our
Technical Highlights, the section regarding Progress Towards
Delivering Key Products is dedicated to telling you about significant
findings made and key milestones accomplished as we work
towards delivering these products.

*The information contained in the TFA highlights is based on the most recent
recent research and development activities available, and should be considered
preliminary until published in a technical report.

February 2001

Progress Toward Delivering Key FY01
Products

Conceptual Design Review Initiated for Fluidic
Sampler (TMS 2119)

Significant Events/Activities

Failure of Flygt Mixer Slows Retrieval of Tank
19 Heel (TMS 2232)
Liquid Found in Tank 6 Annulus at SRS
Functions and Requirements Completed for
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Progress Toward Delivering Key
FY01 Products

Conceptual Design Review Initiated for Fluidic
Sampler (TMS 2119) 
Under a project funded by TFA and the Office of River Protection,
representatives from TFA, CH2M Hill Hanford Group (CHG), and
AEA Technology (AEAT) are developing a Mobile Variable Depth
Sampling System (Fluidic Sampler) for obtaining waste samples
from various depths in Hanford double-shell tanks. The remotely
operated Fluidic Sampler is designed to operate in tandem with
mixer pumps, allowing for collection of representative samples of
high-level liquid waste slurries with suspended solids of up to 30
wt%.

On February 5-6, 2001, representatives from TFA and AEAT met
with users at the Hanford Site to initiate the formal Conceptual
Design Review (CDR) of the Fluidic Sampler. AEAT presented the
conceptual design package for the fluidic sampler and above-
ground sample station, and CHG presented the deployment
platform design. The review team is comprised of representatives
from a variety of CHG organizations, including tank farm
characterization operations, cognizant system engineers, safety,
radiological protection, environmental compliance, and facility and
structural engineering. The design package, including requirements
documentation, design drawings, supporting studies and analyses,
was provided to the review team for comment. The CDR is
expected to be completed by the end of February and documented
in a design review report, pursuant to CHG engineering
procedures.

The CDR briefing resulted in very productive discussions and
generated a number of comments and considerations for the
design, supporting a TFA key deliverable to develop a full-
scale design of the Fluidic Sampler for the Hanford

http://www.hanford.gov/orp/index.html
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Site. Results of the CDR will be used for the Gate 5 review
planned for March 2001. This is a key TFA and CHG decision point
to proceed with detail design and acquisition of system equipment.
(Contact: Tom Thomas, INEEL, 208-526-3086)

Significant Events/Activities

Failure of Flygt Mixer Slows Retrieval of Tank
19 Heel (TMS 2232) 
To prepare for tank closure, TFA, Westinghouse Savannah River
Company, and the Savannah River Site (SRS) are working to
remove waste heel from Tank 19 at SRS. During the latter part of
2000, the combination of three 50-hp Flygt Mixers operating in the
east, west, and southwest risers of Tank 19, and a Bibo pump
operating in the northeast riser, resulted in significant mixing and
transfer of sludge and zeolite from Tank 19 to Tank 18. To further
assist with removal of a 2- to 3-inch layer of zeolite that remained
in Tank 19, a 4,000-psi hydrolance was installed and operated in a
riser in December, breaking the mound into manageable pieces
and allowing personnel to pump down the tank to within 6 inches of
the bottom. To complete waste retrieval activities, SRS personnel
planned to reuse the three Flygt Mixers to mobilize the remaining
waste heel.

On December 24, 2000, the southwest Flygt Mixer motor failed. As
a result, operations personnel began limiting the long-term speed
of the remaining two mixers to 500 rpm to avoid premature failure
due to fatigue (although the units can be operated at a higher
speed for shorter durations of time). In the meantime, TFA
representatives from the Pacific Northwest National Laboratory and
SRS made plans to perform an approximately 1-week scaled
testing beginning January 28, 2001, at the Hanford Quarter-Scale
Test Facility to determine if the remaining two Flygt Mixers can
effectively remove waste heel at every location within the tank
while operating at 500 rpm. If so, then further testing will be
conducted to determine the optimal operational sequence of the
two mixers. If not, testing will be conducted to determine the
operating speed necessary to remove the remaining material.

Other possible options that may be considered for resuming full
operations of heel recovery include deploying the hydrolance to
dislodge the waste heel remaining in the tank once the Pitbull
pump pumps the tank down to the 1- to 2-inch level and deploying
the disposable crawler with sluicing nozzle to break up the heel.
(Contact: Pete Gibbons, NHC 509-372-4926)

Liquid Found in Tank 6 Annulus at SRS 
Among the 51 tanks located at the F and H Areas at the Savannah
River Site (SRS), twelve are Type I underground storage tanks
built between 1951 and 1953. Many of these tanks, some of the
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oldest at the site, are comprised of carbon steel with a 5-foot-high
secondary containment pan, a configuration much like a cup and
saucer. During the tank farms' history, nine tanks have developed
hairline cracks where detectable amounts of waste have leaked
from the primary tank and collected in the containment pan;
however, only one leak, in Tank 16 (a Type II tank) in 1960,
exceeded the top of the containment pan. In this case, the waste
was pumped from the pan, the extent of contamination was
monitored long after the occurrence (an estimated less than 100
gallons was found to have leaked into the soil), and the tank

Type I tanks, such as the one illustrated above, are located in the F and H Areas
of the Savannah River Site.

was eventually emptied. 

 

On January 12, 2001, SRS operators investigating an alarm
designed to alert workers of liquid present outside the tank
discovered a less than ½-inch-deep, approximately 90-gallon
puddle of liquid in the 2-1/2-foot-wide annulus (the space between
the tank and containment pan) in Tank 6. Located in F Area, the
75-foot-diameter Tank 6 currently holds 662,000 gallons of liquid
radioactive waste.

Confirmatory testing of Tank 6 indicated that the liquid leaked from
the tank, but since the amount of liquid did not further increase in
size since discovery, personnel believe that the tank leak has
stopped.

To investigate the leak site, SRS purchased a newly developed
robotic wall crawler fitted with a video camera. On February 8,
2001, the crawler was used to inspect the tank, where it could
reach about 75% of the tank surface (around the top and middle).
Five potential leak sites were identified: three sites where the tank
wall is damp but not showing visible signs of flow, and two sites
that remain dry.
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The crawler continues to inspect the tank; once the inspections are
complete, SRS personnel will evaluate options ranging from
continued use of the tank with increased monitoring and
surveillance, to transferring part or all of the waste to another tank.
In the meantime, TFA is working to develop a robotic system with
enhanced inspection capability extending through the lower
knuckle area of the tank, and a tank remote repair system that
could be used externally to repair the leaks. (Contact: Mike Terry,
LANL, 509-372-4303)

Functions and Requirements Completed for
Tank Integrity Inspection Technology 
The Hanford Site currently has 28 aging, underground double-shell
tanks (DST) used for storing high-level waste. To maintain safe
storage of the waste, the knuckle area of each primary tank must
be inspected for integrity - not an easy task considering this area is
inaccessible using conventional measurement techniques. Hanford
Site personnel previously purchased two off-the-shelf inspection
systems that reach the upper half of the lower knuckle region;
however, technology is not yet available to perform inspections of
the entire lower knuckle region where areas of mechanical stress
are concentrated. Under a subtask funded by TFA and CH2M Hill
Hanford Group (CHG), Robotics Crosscutting Program (Robotics)
staff from the Pacific Northwest National Laboratory are working to
adapt their crawler-based, ultrasonic Synthetic Aperture Focusing
Technique (SAFT) to support assessment of tank integrity using
remotely operated nondestructive examination equipment. Once
adapted, SAFT and a modified version, Tandem SAFT (TSAFT),
will have the ability to provide long-term measurements of the
entire knuckle region and a portion of the tank floor to accurately
size in length and depth any cracks found.

On January 31, 2001, Robotics staff satisfied the first of six
milestones under this subtask by submitting two documents to TFA:
(1) Functions and Requirements for the DST Knuckle Region
Ultrasonic Scanning System, which documents the requirements
for the SAFT/TSAFT system, and (2) Development and
Procurement Strategy for the DST Knuckle Region Ultrasonic
Scanning System, which details cost, scope, and schedule
requirements for developing and cold testing the SAFT/TSAFT.
During FY01, in addition to refining the SAFT/TSAFT software so
the system can analyze cracking in the entire knuckle region,
Robotics staff will also be identifying or designing a delivery vehicle
for the system and cold testing the prototype. (Contact: Mike Terry,
LANL, 509-372-4303)

Two Tasks Address DWPF Melter Improvements

Reducing Contamination in the DWPF Melt Cell

http://ost.em.doe.gov/
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To help safely immobilize tank waste at the Savannah River Site,
vitrification operations at the Defense Waste Processing Facility
(DWPF) combine concentrated radioactive waste (mostly strontium
and cesium) and glass-forming materials into a melted glass
mixture that is poured into stainless-steel canisters to be stored
onsite. As of September 1999, the site has produced 710 canisters.
However, the ability to perform maintenance, inspection, and
cleanup activities within the DWPF is limited, as the majority of the
facility can only be accessed by an overhead crane using hooks
and an impact wrench. As a result, a large amount of high-level
waste glass shards and dropped tools and equipment have
accumulated on the floor of the Glass Melter Cell within the DWPF.
This "litter" is potentially hazardous to DWPF equipment or
operations. TFA and the SRS development program for DWPF
have identified the need for melt cell equipment which is capable of
retrieving and disposing of the glass shards and equipment via
vitrification. To aid in retrieval and disposal of this litter, an end
effector developed at West Valley has been identified for
adaptation to the Melt Cell Crane. Work has been initiated to
acquire and modify the end effect for use in DWPF.

Frits Chosen for DWPF Melt Rate Furnace Testing

To improve the melt rate in the DWPF melter, the Savannah River
Technology Center (SRTC) completed initial testing of 12
potentially beneficial frits (fused or partially fused materials used in
making glass) using a crucible scale and melt rate furnace. During
January and February 2001, all crucible tests and an initial analysis
of the frits based on crucible testing were completed, and further
testing in systems more representative of the melter and melter
configuration are planned. In addition, SRTC completed a paper
study that predicts glass properties based on current glass models
used by the DWPF Product Composition Control System.

The melt rate team chose six frits (identified as D, Bone, Bone2, M,
KMA-2, and G) that will be prepared and retested in the melt rate
furnace, and two baseline frits (165 and 200) will be tested in
parallel. Near-term activities to be conducted include completing
product consistency test analysis of the Macrobatch 3 glasses
prepared using the 12 new frits; manufacturing the six selected frits
for testing; preparing and drying the melter feed for testing; and
completing additional testing. SRTC identified issues related to the
project, including the need for equipment that reduces the size of
the frits without introducing contamination; depleted funding; and
the need to establish a contract with a private vendor, Specialty
Glass, to produce the frit needed for the slurry-fed melt rate
furnace testing. (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

Dual Coriolis Monitoring System Slated for
Formal Review (TMS 2970)
In order to optimize sludge waste removal processes and reduce
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plugging risks within transfer lines, in situ, real-time measurements
are needed to monitor density (wt.% solids) in waste slurries. In
response to this need, TFA is working with the Characterization,
Monitoring and Sensor Technology Crosscutting Program and
Florida International University's (FIU) Hemispheric Center for
Environmental Technology (HCET) to fund and develop a Dual
Coriolis Monitoring System (DCMS) for performing in-tank
measurements of suspended solids and filtered supernate in high-
level liquid waste tanks at the Savannah River Site (SRS). The
team met in October 2000 to discuss future deployment of the
DCMS in SRS Tank 7F, and also discussed preliminary results
obtained from cold bench-scale tests, which were found to be
consistent with earlier hot-field tests performed at Oak Ridge
National Laboratory (ORNL). Test results indicated that the DCMS
meters are operating within their factory set precision.

To proceed further with development of the DCMS, the SRS
Facility Review and Acceptance Team (FRAT) will perform a formal
review of the DCMS during the week of February 19, 2001. This
review will focus on work recently completed by FIU-HCET,
including (1) bench-scale tests involving 33 experimental runs with
60 data points each using experimental variables of wt%
suspended solids, temperature, and fluid density, and (2) detailed
design documentation, tank installation procedures, and operating
procedures. ORNL personnel will provide the statistical reduction of
experimental data for use during the review. Preliminary results
indicate that precision and accuracy will meet SRS requirements
over the range of all variables tested, including a carrier fluid with a
specific gravity of 1.1 - 1.3 g/ml, suspended solids of 0.8 - 21 wt%,
and temperature of 20 - 70o C.

Once the FRAT is satisfied with this review, FIU-HCET, TFA, and
CMST will be able to begin fabricating a prototype in-tank full-scale
DCMS for testing during FY01. (Tom Thomas, INEEL, 208-526-
3086)

Paper Discussing TFA Immobilization Task
Awarded First Place at Conference 
TFA science and technology development projects are receiving
recognition and merit not only within the DOE complex, but also
among professional society memberships.

On January 23, 2001, the 25th Annual International Conference on
Advanced Ceramics and Composites was held in Cocoa Beach,
Florida. During this meeting, the American Ceramic Society
presented a first place award from the previous year's meeting to
Dr. George Wicks of the Savannah River Technical Center and
G.J. Darby and D.E. Clark of the University of Florida for their
paper, "The Effect of Waste Loading on the Durability of Nuclear
Glasses." This paper included work and data developed under TFA
activities related to high-level waste glass formulation at the

http://www.cmst.org/
http://www.cmst.org/
http://www.hcet.fiu.edu/r&d/
http://www.hcet.fiu.edu/r&d/
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Savannah River Site and Hanford's low-activity waste performance
prediction. The University of Florida was under contract in FY00 to
support Hanford's low-activity waste task.

During the conference, Dr. Wicks also gave a 40-minute
presentation on nuclear waste containment and the use of
ceramics in the nuclear field. (Contact: Bill Holtzscheiter, WSRC,
803-725-2170)

Conferences and Meetings

Stabilization Process Tested on Surrogate
Sludge at ORR 
Approximately 180,000 gallons of mixed remote-handled
transuranic (TRU) sludge and 800,000 gallons of mixed non-TRU
supernate are stored in the Gunite and Associated Tanks, Old
Hydrofracture Tanks, and Bethel Valley Evaporator Storage Tanks
at the Oak Ridge National Laboratory (ORNL). This waste must be
retrieved, consolidated in the Melton Valley Storage Tanks
(MVST), and immobilized to meet transportation and disposal
requirements of the Waste Isolation Pilot Plant and/or Nevada Test
Site. In order to properly treat this waste before shipping it to one
or both of the disposal facilities, sorbents and stabilizers must be
investigated and implemented to (1) reduce the leachability of
Resource Conservation and Recovery Act metals and
radionuclides; (2) meet the waste acceptance criteria of the
relevant disposal facility; and (3) meet Land Disposal Requirements
(LDR). Testing with both surrogates and actual waste are needed
to help determine the quantities and types of waste-form binders
required to meet LDR criteria.

On January 9, 2001, TFA representatives met with DOE EM-30
and -50 program managers, ORNL project principal investigators
and engineers, representatives from private vendor Foster Wheeler
Environmental Corporation (FWENC), and Bechtel Jacobs staff to
discuss recent test results related to stabilization of sludge and
supernate from the MVST. FWENC has proposed a stabilization
process that involves mixing sludge with water at a 1:5 volume
ratio. After 12 hours, the rinse is separated from the settled sludge
and added to existing tank liquids. Both the sludge and supernate
portions generated are then stabilized by adding two commercially
available stabilizing agents (Thio-RedTM and ET Soil Polymer) to
the portions, followed by a drying process that reduces the volume
of each waste portion.

Personnel performed testing of this process on two different
surrogate sludges. The first surrogate, a simple mixture of reagent
grade chemicals that simulated actual tank waste, was stabilized
by the "Optimum" FWENC process in terms of rinsed sludge and
rinse water generated by the process. The second surrogate,
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representative of Bethel Valley Evaporation Storage Tank W-23
waste, deviated by less than 2% in elemental/complex anion
composition of more than 20 of the key species analyzed in actual
sludge from W-23. An "Optimum" FWENC process failed (in
mercury leach only) to stabilize the rinse water in one of the
triplicate runs, and the averages for the triplicate tests failed to
pass as well. An "Alternative" FWENC process as applied to the
rinse did not provide any enhancement, and triplicate runs also
indicated failure in leaching of mercury . Testing of the surrogates
will be repeated for better accuracy and precision. Actual sludges
from W-23 were also tested under an FWENC "Optimum" process
and successfully stabilized, with the mercury leach concentrations
substantially impacted and brought below detection limits. Future
testing of MVST supernate/rinses is planned and should be
completed by late March. (Contact: Bill Holtzscheiter, WSRC, 803-
725-2170)

TFA Test Configuration Finalized for Upcoming
University Design Contest
To strengthen university ties while searching for new, innovative
solutions to the nation's tank waste legacy, each year TFA partners
with the Waste-Management Education and Research Consortium
(WERC) to sponsor a contest for university teams from across the
United States to present solutions to tank-related problems.

On February 5-6, 2001, the TFA Retrieval Technology Integration
Manager attended a WERC Design Contest Meeting in
Albuquerque, New Mexico, to finalize the TFA technology
demonstration test configuration for this year's contest, scheduled
for April 9-12, 2001, at New Mexico State University in Las Cruces,
New Mexico. Louisiana State University, Montana Tech, Ohio
University, Purdue, and the University of Nevada-Reno have
signed up to participate in the TFA design problem. This year's test
configuration will involve a leaking tub lined with clay and filled with
a salt mixture. During the contest, the contestants will demonstrate
a method that can be deployed in a million-gallon tank through an
existing 36-inch riser to retrieve the material while allowing minimal
leakage. Judging will be based on retrieval efficiency, the amount
of water used, and the amount of water that leaks out of the tub.

This activity supports several sub-tier milestones under the
Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) Milestone M-45, which focuses on (1) retrieval of
wastes from single-shell tanks (at Hanford) that contain a high
volume of contaminants of concern and (2) performance of key
retrieval technology demonstrations in a variety of waste forms and
tank farm locations. (Contact: Pete Gibbons, NHC, 509-372-4926)

Upcoming Activities



TFA - Technical Highlights

http://emslws03/tfa/hilight/back/28feb01.htm[10/13/2009 10:45:10 AM]

March 4 - 8, 2001 
ANS 9th Topical Meeting on Robotics and Remote Systems,
Seattle, Washington 
(Contact: Betty Carteret, PNNL, 509-375-4337; Pete Gibbons,
NHC, 509-372-4926)

March 12 - 16, 2001 
TFA Midyear Review, Salt Lake City, Utah 
(Contact: Tom Brouns, PNNL, 509-372-6265)

March 18 - 25, 2001 
Tank Retrieval and Closure Demonstration Center - Technical
Progress Meeting, Zheleznogorsk, Russia 
(Contact: Pete Gibbons, NHC, 509-372-4926; Joe Westsik, PNNL,
509-372-6330)

General TFA Technical Team
Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL

mailto:tom.brouns@pnl.gov
mailto:bob.allen@pnl.gov
mailto:betty.carteret@pnl.gov
mailto:rl.gilchrist@pnl.gov
mailto:gary.josephson@pnl.gov
mailto:cheryl.nickola@pnl.gov
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Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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mailto:joseph.westsik@pnl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly basis*.
To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of this page.
Click Back Issues to view previous editions of the TFA Technical Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables for its users at the Hanford Site, Savannah River
Site, Oak Ridge Reservation, Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. FY01 key deliverables are posted at keyprod. In each edition of our Technical Highlights, the
section regarding Progress Towards Delivering Key Products is dedicated to telling you about significant findings
made and key milestones accomplished as we work towards delivering these products.

*The information contained in the TFA highlights is based on the most recent recent research and development activities available, and should be
considered preliminary until published in a technical report.

January 2001

Progress Toward Delivering Key FY01 Products

Russian Pulsating Mixer Pump Deployed to Pump Out Tank TH-4
(TMS 2370)
Pit Viper Equipment Delivered to Hanford Site (TMS 2195)

Significant Events/Activities

Enhanced Corrosion Probe Installed at Hanford Site (TMS 1985)
Technology Being Developed for Retrieval of Hanford Tank S-102

Conferences and Meetings

Teleconference Held to Discuss Use of Russian PMP in Hanford
Tanks (TMS 2401)
Simple But Effective Water Jet Aids Tank 19 Retrieval (TMS 2232)
TFA Collaborates with Other Focus Areas to Provide Technical
Assistance on Facility Characterization
Kickoff Meeting Held for INEEL Voluntary Consent Order Tanks
Project
Meeting Held to Discuss Retrieval Technology for Hanford Tank C-
104
Pipeline Unplugging Tasks Reviewed
Improvements for Science and Technology Information Tools
Discussed

Upcoming Activities
Technical Team Contacts
How To Subscribe
Back Issues

Progress Toward Delivering Key FY01 Products
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Russian Pulsating Mixer Pump Deployed to Pump Out Tank TH-4 (TMS 2370) 
The twelve Gunite and Associated Tanks (GAAT) are located at the Oak Ridge Reservation (ORR) in Oak Ridge,
Tennessee. Constructed in the 1940s, these tanks were used to collect, neutralize, store and transfer liquid radioactive
and/or hazardous waste generated by routine facility operations at Oak Ridge National Laboratory (ORNL). Three
GAAT tanks were determined to contain insufficient waste to require cleaning; the sludge waste in eight others was
retrieved over the past several years using the Gunite Tank Cleaning System technologies. A fourth GAAT, TH-4, is
much smaller than the other tanks and contains unique waste characteristics. TFA and ORR users teamed with
American-Russian Environmental Services in contracting the Russian Integrated Mining Chemical Company to
develop a Pulsating Mixer Pump (PMP) to retrieve the remaining waste in this tank. The Russian PMP uses an
integrated jet pump on a vertical drive-screw system that raises and lowers the pump in the tank, thereby mixing and
pumping the waste. After almost three years of collaboration, development, and testing, the Russian PMP was
deployed in Tank TH-4 at ORR on January 12, 2001.

The Russian PMP pumps a mixture of sludge and supernate from
Tank TH-4. At the beginning of operations, the sludge depth in the
tank ranged from 2 to 3 feet; upon completion of the operations,
only an outer band remained ranging from 1 to 3 feet wide and
approximately 1 foot in depth. The picture above shows the outer
band at a depth of 4 - 6 inches after the sludge "slumped" after
sitting overnight.

 At the beginning of retrieval operations, Tank TH-4 was
filled to capacity with supernate. During the weekend of
January 13-14, 2001, the Russian PMP was operated in
several 1-hour or more increments (up to 10 hours at a
time in some instances) to mix sludge and supernate. An
initial sludge depth ranging from 2 to 3 feet deep at the
beginning of pumping operations was reduced to an outer
band ranging from 1 to 3 feet wide and about 1 foot deep
at the end of pumping operations on January 15, 2001.
The outer band of water sludge then "slumped" and
spread across the tank floor. Sludge samples taken during
transfer operations appear to have a high-water content
and have been submitted for analysis to determine solids
content, particle size, gross rad, density, and pH content.
The Russian PMP successfully removed approximately
25,000 gallons of radioactive waste from TH-4.

DOE and state regulators inspected the tank during the
week of January 18 and determined that additional sludge
removal will not be necessary before the tank is closed.
Thanks to the planning, dedication, testing, and
exceptional teamwork of the TFA, ORR users, and
international partners, this marks the first successful
deployment of a Russian retrieval technology in the U.S.
radioactive tanks program. This activity completes a
TFA FY01 key deliverable to deploy the Russian PMP
in Tank TH-4 at ORR. (Contact: Pete Gibbons, NHC,
509-372-4926)

Pit Viper Equipment Delivered to Hanford Site (TMS 2195) 

Equipment such as hold valves, pumps, and jumper connections used to transfer
waste among the single-shell tanks at the Hanford Site contain contaminated
pipes and tools. In a joint effort funded by TFA and the DOE Office of River
Protection, Robotics Crosscutting Program (Robotics) staff at Pacific Northwest
National Laboratory (PNNL) and Oak Ridge National Laboratory (ORNL) are
developing the Remote Pit Operations Enhancement System, or Pit Viper - a
robotic system for performing remote pit operations, such as retrieving these
contaminated items. Cybernetix, a robot and automation company located in

http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
http://ost.em.doe.gov/
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Robotics staff at Pacific Northwest
National Laboratory constructed a
wooden mockup of the Cybernetix
arm to conduct cold testing and
operator training. (Photo provided
by PNNL)

 

Marseille, France, was contracted in September 2000 to develop the system's
manipulator arm. In anticipation of delivery of the manipulator arm, Robotics
staff are assembling and preparing the other major components of the system,
for testing at Hanford's Hazardous Material Management and Emergency
Response facility.

On December 28, 2000, acceptance testing of the Pit Viper backhoe was
completed at the vendor's site in Spokane, Washington, and the backhoe,
camera and control station equipment (sent by ORNL) were received the
following day at PNNL's warehouse. However, Cybernetix recently submitted a
formal schedule update indicating a 40-day delay in delivery of the manipulator
arm due to late deliveries of critical parts by suppliers. Until the Cybernetix
manipulator arrives from France, Robotics staff plan to perform integration
testing of the rest of the system by mounting PNNL's Titan II manipulator arm
on the backhoe and performing a dry run of the backhoe, camera, and control
station equipment. While the Titan II is not representative of the Cybernetix
arm, the ability to test the other major components will ensure a smooth
transition once the arm arrives.

Receipt of three of the four major components of the remote pit operations
system is a significant step towards delivering the Pit Viper to ORP River
Protection Project users, a TFA FY01 key deliverable. (Contact: Pete Gibbons,
NHC, 509-372-4926)

Significant Events/Activities

Enhanced Corrosion Probe Installed at Hanford Site (TMS 1985) 
Because of the time and cost involved with baseline corrosion control methods, TFA and users at the Hanford Site
identified the need for real-time measurement of localized corrosion in the site's double-shell tanks (DSTs). In 1997, a
program was established to develop electrochemical noise (EN)-based corrosion monitoring systems for the Hanford
DSTs. EN-based technology was selected for its capability to detect the onset of localized corrosion - the most likely
failure mode for Hanford's DSTs. Four systems, designed and fabricated by Hiline Engineering in Richland,
Washington, have been installed under this program since 1997 in four separate tanks. The most recent installation
occurred on January 3, 2001, with deployment of a probe in DST AN-104. 

The EN probe is a simple and relatively
inexpensive design, compared to the costs of
tank sampling and laboratory chemistry analysis.
The probe is constructed from small diameter
stainless-steel pipe that can fit through a tank
riser. Monitoring sensors are located in the
electrode array. The corrosion monitoring
system, like most EN-based systems, measures
fluctuations in current and voltage on carbon-
steel electrodes immersed in the tank waste.
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The AN-104 probe includes eight channels of electrodes arrayed
along the 56-ft long probe - four channels for stress corrosion
cracking, and four for detecting pitting and uniform corrosion.
(Photo provided by Hiline Engineering)

 

Different forms of corrosion create different
patterns in current and voltage; by monitoring
the fluctuations in current and voltage on each
channel, the active form of corrosion can be
established. In addition to eight channels of
corrosion monitoring electrodes on the probe, the
AN-104 system is also fitted with an array of 22
thermocouples, a movable verification
thermocouple, a tank waste high level detector,
ports for pressure/gas sampling, a set of strain
gauges, and a water lance to facilitate rapid
installation. These features add a great deal of
functionality to the probe, could provide for a
better understanding of the relationship between
corrosion and other tank operating parameters,
and optimize the use of the riser that houses the
probe in the tank.

The AN-104 probe installation, a combined TFA,
River Protection Project, and CH2M Hill effort, went
more smoothly than previous corrosion probe
installations, due in part to the probe's new feature of
an integrated water lance. Following an early morning
pre-job assembly, the probe was connected to the new
integrated monitoring station and was collecting data
three hours later. The probe in Tank AN-107 will be
updated to the current design later this year and
connected to the integrated monitoring station,
completing the AN Tank integrated corrosion
monitoring system. (Contact: Mike Terry, LANL,
509-372-4303)

Technology Being Developed for Retrieval of
Hanford Tank S-102
In November 2000, TFA, AEA Technology (AEAT),
and River Protection Project (RPP) staff involved
with the Hanford Site's Single-Shell Tank Retrieval
Program met to consider a proposed retrieval
technology for Tank S-102, located at the 200 West
Area of Hanford.

 

The probe begins its descent into tank AN-104.
(Photo provided by CHG)

On January 16, 2001, these representatives met once again in Richland, Washington to kick-off TFA-funded work
supporting development and demonstration of the AEAT fluidic mixer pump system for use in Tank S-102. During the
meeting, AEAT presented initial plans for the pump system and described their proposed system concept. Design

http://www.aeat.com/
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requirements and limitations were also discussed, including those imposed by the size of access risers and the number
of open risers required to deploy the mixer pump equipment. Attendees also discussed plans for feasibility testing to be
conducted in FY01, including test bed configuration, test design, and simulant requirements. During these discussions,
RPP agreed with AEAT's plan to construct an approximately 42-foot-long and 6- to 12-foot-wide test bed tank and
agreed to specify simulant requirements. AEAT agreed to identify specific constraints related to testing with waste
simulants.

The AEAT Fluidic Pulsed Jet Mixing system has effectively mixed and retrieved sludge waste in tanks at the Oak
Ridge Reservation, and is also mixing waste in Savannah River Site pump tanks. Based on this success, the system is
being evaluated for use at Hanford. This work now supports a Tri-Party Agreement milestone (M-45-05A) between
the Office of River Protection and Washington state regulators to complete full-scale retrieval of Tank S-102 at the
Hanford Site by the end of Fiscal Year 2006. (Contact: Pete Gibbons, NHC, 509-372-4926)

Conferences and Meetings

Teleconference Held to Discuss Use of Russian PMP in Hanford Tanks (TMS 2401) 
As mentioned in an above highlight, the Russian Pulsating Mixer Pump (PMP) was successfully deployed earlier this
month to remove sludge from Tank TH-4 at Oak Ridge Reservation (ORR). In addition to the PMP for ORR, Russian
Integrated Mining Chemical Company developed two spare PMPs for potential use elsewhere. One potential user is the
Hanford Site and its 200 Series tanks. These single-shell tanks (SSTs) are 20 feet in diameter, can hold 50,000 gallons,
and are located at the 200 Area B, C, T, and U tank farms. Similar in size and shape to Tank TH-4, the 200 Series
SSTs received high-level waste from Hanford reprocessing plants and other facilities, including B Plant, Waste
Encapsulation and Storage Facility, 242-A Evaporator, PUREX Plant, Plutonium Finishing Plant (Z Plant), among
others.

At the request of the Hanford SST Closure Project manager, a teleconference among representatives of TFA, ORR,
and Hanford (CHG/RPP) took place on January 4, 2001, to discuss the possible use of the Russian PMP to aid retrieval
of waste from these SSTs. Information provided to Hanford representatives during the teleconference included the
ORR strategy for accepting equipment built to Russian standards, materials of construction, riser size requirements,
waste compatibility and range of usefulness, operational strategy, and modifications foreseen for deployment at
Hanford. ORR is preparing an information package to facilitate a detailed evaluation for potential Hanford deployment.
The package will include cold test results, quality assurance documentation, assembly drawings, and video test records
from Russia.

TFA's integration role provides a valuable technical interface in communicating the success of proven technical
solutions among tank sites across the complex, thereby leveraging the experiences and resources to benefit multiple
sites. (Contact: Pete Gibbons, NHC, 509-372-4926)

Simple But Effective Water Jet Aids Tank 19 Retrieval (TMS 2232) 
Representatives of TFA, Westinghouse Savannah River Company, and Savannah River Site (SRS) have been working
on a solution to mix and remove a sludge mound covered with a 2- to 3-inch layer of zeolite cesium sorbent in Tank
19 at SRS. Between August and October 2000, three Flygt Mixers, a main transfer pump (Bibo), and a Pitbull™ pump
were installed in the tank and waste transfer operations began in October 2000. In November 2000, a second round of
waste transfer activities resulted in the Bibo pump successfully breaking through the zeolite mound.

On December 12 and 13, 2000, TFA representatives and principal investigators from SRS and the Pacific Northwest
National Laboratory held a kickoff meeting to discuss FY01 tasks in support of retrieval projects for SRS. During the
discussion SRS representatives reported that a 4,000-psi, "long-pole spray wand" was recently installed in a Tank 19
riser to attack the zeolite layer that formed over the existing sludge mound. The device, equipped with four spray
heads, was attached so that it could be manually directed around the area below the riser. The high-pressure water jet,
operated by Augusta Industrial, successfully fractured the zeolite into manageable pieces. The tank was then pumped
down to within 6 inches of the bottom of the tank, with no visible evidence of remaining chunks of material. SRS will
reuse the TFA Flygt Mixers to complete mobilization of the remaining waste heel.



Tanks Focus Area - Technical Highlights - Period Ending January 31, 2001

http://emslws03/tfa/hilight/back/31jan01.htm[10/13/2009 10:45:12 AM]

After breaking through the zeolite crust on a sludge mound in November, the pump used to transfer the waste out of
Tank 19 was basically encased in the resulting hole, limiting it's ability to pump liquid lower than 18 inches deep.
Successful use of the long-poled spray wand against the caked zeolite cesium sorbent will allow SRS to continue
retrieving sludge waste out Tank 19. (Contact: Pete Gibbons, NHC, 509-372-4926)

TFA Collaborates with Other Focus Areas to Provide Technical Assistance on Facility
Characterization
The Separations Process Research Unit, an inactive pilot plant located at the Knolls Atomic Power Laboratory near
Schenectady New York, was formerly used to develop chemical processes for separating plutonium and uranium from
irradiated fuel. Building G-2 at SPRU contains tanks that were once used to dissolve irradiated fuel targets, and
Building H-2 houses tanks previously used to neutralize waste materials. In addition, tank vaults adjacent to Building
H-2 contain waste tanks that were drained but still contain sludge heels. One or more of the tanks were used to collect
water most likely containing trace amounts of mixed fission products, highly enriched uranium, and Co-60 and other
irradiated metals from unrelated hot cell activities. In addition, contaminants in these tanks are expected to include
mixed fission products, plutonium, uranium, and americium.

On January 17 and 18, 2001, the SPRU Remediation Project team of DOE-Oakland Operations met with
representatives of the Subsurface Contamination, Tanks, and Deactivation and Decommissioning Focus Areas in
Denver, Colorado to discuss integrated technical assistance required for characterizing and remediating the SPRU
facility. During the meeting, TFA representatives provided specific information regarding the questions asked about
tank characterization approaches and tools. Topics of discussion focused on radiological and chemical contaminants
that should be sampled, analytical methods routinely used, quality assurance practices, and sample methods that could
be applied to SPRU waste tanks. Reference documentation was provided on sampling and analysis plans, and attendees
also discussed: (1) case histories related to wastes similar to those of SPRU; (2) sampling technologies that may apply
to small underground tanks with restricted access; and (3) retrieval of waste in terms of waste streams and associated
characterization activities. Sampling technologies discussed included a manual core sampler developed by
Westinghouse Savannah River Company for obtaining heel samples directly under the riser; a power fluidic sampling,
tank-mixing, and waste retrieval system currently being developed by AEA Technology (AEAT) for application at the
Idaho National Engineering and Environmental Laboratory; and simple arms and endoscope technology being
developed by AEAT for use at the Hanford Site.

The meeting among representatives of the three Focus Areas is one of the recent examples of inter-Focus Area
integration on a single project. This collaboration will facilitate and ensure that characterization efforts at SPRU take
advantage of DOE-wide technical expertise and emerging technology. (Contact: Pete Gibbons, NHC, 509-372-4926)

Kickoff Meeting Held for INEEL Voluntary Consent Order Tanks Project 
Through the Bechtel BWXT Idaho, LLC (BBWI) Voluntary Consent Order (VCO), the Idaho National Engineering
and Environmental Laboratory (INEEL) and the State of Idaho have agreed to close approximately 700 noncompliant
Resource Conservation and Recovery Act tanks located in several areas at INEEL. The enforceable milestones of the
VCO provide assurance to the State of Idaho that these tanks will be closed by 2015. To support compliance with the
VCO, DOE-Idaho and BBWI have established the BBWI VCO Tanks Project (VCO Project) for coordination of
sampling, retrieval, and closure activities. The VCO Project is currently finalizing a contract with AEA Technology
(AEAT); when a contract is in place, VCO Project will procure a fluidic mixer pump from AEAT for mixing the
contents of the catch tanks, sampling the waste, and transferring the waste into drums for transport to a permitted
treatment facility. The mixer pump will be based on the same type of design as that at ORR but specifically designed
for the Idaho tanks. In response to an inquiry by the Accelerated Site Technology Deployment (ASTD) Subsequent
Deployment Team, the VCO Project identified a need for additional funding to acquire and deploy this technology in
four 1500-gallon-capacity catch tanks within the Test Reactor area in FY01.

On December 12, 2000, representatives from TFA, the VCO Project, and the DOE-Idaho Field Manager for ASTD met
to discuss plans for initiating funding in support of sampling and retrieval of these catch tanks. During the meeting, the
attendees defined specific work scope to which ASTD funds would be applied and developed a strategy to apply these
funds, specifically addressing a shortfall in funding for procurements and initiating preparation for outyear deployment

http://www.envnet.org/scfa/
http://www.fetc.doe.gov/dd/
http://www.aeat.com/
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in the VCO tanks.

Previously, funding for VCO Project outyear planning and deployment preparations were reduced to support FY01
procurement activities, so the attendees determined that ASTD project funds should assist in meeting VCO milestones.
Another portion of the ASTD funds will be applied to identify requirements for modifying or upgrading AEAT
equipment in response to differences in tank configuration and infrastructure beyond the FY01 schedule. BBWI will
work with TFA to develop a formal plan supporting acquisition, deployment, and subsequent use of the AEAT system.
(Contact: Betty Carteret, PNNL, 509-375-4337)

 Meeting Held to Discuss Retrieval Technology for Hanford Tank C-104 
The DOE Office of River Protection schedule for the River Protection Project's (RPP's) Waste Feed Delivery Program
requires retrieval and delivery of high-level waste (HLW) from Tank C-104 at the Hanford Site to Tank AY-102 in
2007. To support this program, TFA, the Robotics Crosscutting Program (Robotics), and representatives from Pacific
Northwest National Laboratory and RPP Project W-523 (Single-Shell Tank HLW Retrieval System) have evaluated
and identified potential retrieval technologies for use in Tank C-104.

Tank C-104 is a single-shell tank located in Hanford's 200 East Area. This tank has been selected as a source tank for
HLW sludge feed for vitrification. The 530 kgal tank contains 295 kgal of sludge (per 1999 sampling estimates).
Concentrations of major elements like aluminum, iron, and zirconium vary by an order of magnitude or more between
the sharply-defined supernate and sludge waste layers. The sludge will be sluiced and transferred out of Tank C-104 to
double-shell tank AY-102; from there, smaller batches of sludge (100 kgal) will be delivered to the vitrification
contractor.

On December 19, 2000, TFA met with PNNL Robotics and RPP Project W-523 representatives to discuss the
identified technologies and selection of a preferred waste retrieval technology for Tank C-104. The meeting resulted in
an RPP decision to document and develop a detailed path forward for selecting and confirming the preferred waste
retrieval technology. The TFA Retrieval Technology Integration Manager will secure additional TFA representatives to
attend a preferred technology selection workshop tentatively scheduled for February, and will assist in the development
of a Project W-523/TFA teaming strategy. TFA's complex-wide integration role brings national experience and
perspectives to the vehicle-based and other remote waste retrieval discussions for the Hanford Site. (Contact: Pete
Gibbons, NHC, 509-372-4926)

Pipeline Unplugging Tasks Reviewed 
On December 13 through 17, 2000, TFA and Florida International University (FIU) representatives met in Miami,
Florida to review FIU's year-end report and conclusions, and to kick-off FY01 TFA pipeline unplugging and plugging
prevention activities. In FY00, several pipeline unplugging technologies were tested in full-scale pipeline mockups
representative of the long transfer lines at the Savannah River Site (SRS) and Hanford Site.

The attendees also discussed tasks to be conducted in FY01, including limits-of-technology testing; collecting plant
experiences on pipeline unplugging and recovery from the Russian Weapons Complex and La Hague, France; and
testing of a selected Hanford waste simulant. Attendees noted that a source of precipitated PUREX sludge cold
simulant, created for testing of an SRS cesium extraction process, is available and is under consideration for testing at
FIU.

Successful collaborations with FIU continue to help TFA leverage university resources to assist users across the
complex with preventing pipeline plugging and removing obstructions from pipelines. (Contact: Pete Gibbons, NHC,
509-372-4926)

Improvements for Science and Technology Information Tools Discussed 
The DOE Office of Environmental Management (EM) currently uses a number of information systems to support
science and technology development activities across the DOE complex. The present systems include the Integrated
Planning, Accounting, and Budgeting System Information System; the Technology Management System; and various
site, Focus Area, and local support systems. Information system improvements would benefit both the users and TFA's
ability to respond to requests for science and technology-related information from a variety of sources.

http://www.hanford.gov/orp/index.html
http://ost.em.doe.gov/
http://www.hcet.fiu.edu/r&d/
http://www.em.doe.gov/index4.html
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On January 9 - 11, 2001, TFA joined representatives from the other Focus Areas, DOE sites, and Office of Science and
Technology (OST) programs at the DOE EM Science and Technology Information Working Group Meeting in Las
Vegas, Nevada. The purpose of the meeting was to review and further develop functional requirements for improving
EM's information systems.

During the meeting, the attendees completed draft functional requirements supporting 1) the needs process, including
needs submission, technical response development and submission, and work package development and prioritization;
2) technology application information; and 3) common data and system requirements. The draft requirements are
scheduled for delivery to OST by January 31, with simultaneous distribution to the sites and Focus Areas for comment.
Once approved, the requirements will be provided to the DOE Office of Management and Information for
implementation. (Contact: Robert W. Allen, PNNL, 509-372-4298)

Upcoming Activities

February 5 - 6, 2001 
WERC Meeting, FY01 University Design Contest, Albuquerque, New Mexico 
(Contact: Pete Gibbons, NHC, 509-372-4926)

February 12 - 14, 2001 
Melter Review, Richland, Washington 
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

February 20 - March 1, 2001 
Cold Crucible Induction Melter Project Initiation Meeting, Avignon, Marcoule, France and St. Petersburg, Moscow,
Russia
(Contact: Roger Gilchrist, PNNL, 509-372-6088; Bill Holtzscheiter, WSRC, 803-725-2170)

February 21 - 23, 2001 
Calcine Treatment Roadmap Review, Idaho Falls, Idaho
(Contact: Betty Carteret, PNNL, 509-375-4337)

February 23 - March 2, 2001 
Waste Management/Focus Area Meeting, Tucson, Arizona 
(Contact: Tom Brouns, PNNL, 509-372-6265)

General TFA Technical Team Contacts

Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL

http://em-50.em.doe.gov/
http://em-50.em.doe.gov/
mailto:tom.brouns@pnl.gov
mailto:bob.allen@pnl.gov
mailto:betty.carteret@pnl.gov
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Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov
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Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly basis*.
To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of this page.
Click Back Issues to view previous editions of the TFA Technical Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables for its users at the Hanford Site, Savannah River
Site, Oak Ridge Reservation, Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. FY01 key deliverables are posted at keyprod. In each edition of our Technical Highlights, the
section regarding Progress Towards Delivering Key Products is dedicated to telling you about significant findings
made and key milestones accomplished as we work towards delivering these products.

*The information contained in the TFA highlights is based on the most recent recent research and development activities available, and should be
considered preliminary until published in a technical report.

Beginning in November 2000, you will be provided with a Table of Contents for each issue. Each article title is
provided in a clickable format that takes you directly to that article.

December 2000

Progress Toward Delivering Key FY01 Products

Kickoff And Follow-Up Meetings Held For Telescoping Transfer
Pump Improvements Task

Significant Events/Activities

Second Round of Waste Transferred at Tank 19 (TMS 2232)
Design Changes Evaluated for Burnishing Sampler End-Effector
(TMS 2941)
ESP Database Comparison Testing Conducted on Hanford Wastes
(TMS 1989)

Conferences and Meetings

Hanford Tank S-102 Strategic Planning Workshop Held
Mobile Variable Depth Sampling System Reviewed at Hanford (TMS
2119)
Russian Tank Demonstration Facility Offered for Hanford
Opportunities
Teleconference Kicks Off West Valley Tank Characterization Task

Upcoming Activities
Technical Team Contacts
How To Subscribe
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Kickoff and Follow-Up Meetings Held for Telescoping Transfer Pump Improvements Task 
After decades storing high-level wastes, Tank 8 at the Savannah River Site (SRS) now contains sludge that has settled
to a depth of 43 inches and a supernate level at about 75 inches. SRS is currently using long-shaft mixers to mobilize
this sludge. In order to transfer the sludge to feed operations at the Defense Waste Processing Facility, a different type
of pump must be used. A technology, such as the Telescoping Transfer Pump (TTP), is needed to mix and transfer the
waste without having to change pumps. Before the TTP can be implemented, recommendations for operational
enhancements are needed to improve pumping effectiveness in order to significantly reduce residual heel volume from
past waste removal campaigns. Under a program funded by TFA, an improvement task team has been assembled to
investigate options for improving and deploying the TTP in Tank 8.

On November 7, 2000, a kickoff meeting was held to discuss FY01 TTP improvement tasks. The overall goal is to
complete a systems engineering evaluation (SEE) by February 28, 2001, and issue a TTP Technology Functions and
Requirements document by September 30, 2001. The team reviewed FY01 and FY00 problem statements calling for
TTP equipment and operational enhancements to 1) improve pumping effectiveness in order to significantly reduce the
residual heel volume after bulk heel and 2) reduce cost and complexity of the TTP suction reposition system. The team
concluded that additional information such as baseline performance requirements and a better understanding of the
baseline waste removal process was necessary before finalizing the problem statement. The team also agreed that a
representative from the Hanford Site should participate in the SEE due to the probable similarity in heel retrieval
problems at that site.

A follow-up meeting was held on November 16, 2000. The TTP Enhancements SEE team voiced concern regarding
agreement on the amount of residual sludge remaining after the TTP process, and also whether a problem with raising
and lowering during baseline operation of the slurry pumps was related to the pumps or with the TTP. The team agreed
to consult with TFA management on both of these issues. The team also agreed to evaluate the baseline SRS and
Hanford waste removal processes to better understand the exact problem with the TTP design. The team's goal is to
finalize the problem statement by the December 12 TFA project kickoff meeting at SRS. These activities will help
TFA meet an FY01 key deliverable to complete and deliver the TTP Functions and Requirements document to the
user. (Contact: Pete Gibbons, NHC, 509-372-4926)

Significant Events/Activities

Second Round of Waste Transferred at Tank 19 (TMS 2232) 
Tank 19 at the Savannah River Site (SRS) contains an hourglass-shaped waste heel consisting of hard-to-remove
zeolite material left behind from previous mixer pump retrieval operations. Westinghouse Savannah River Company,
SRS, and TFA are collaborating on the SRS Heel Removal Project to demonstrate alternative technologies for
removing this waste and ultimately closing Tank 19. In August 2000, SRS completed installation of three Flygt Mixers
to help mix and remove the sludge waste remaining in Tank 19, and the main transfer pump (Bibo) and Pitbull™ pump
were also installed. Since installation, the equipment has operated for 200 hours without incident. 

This in-tank photo shows the Bibo pump breaking
through the zeolite crust layer in Tank 19 during the

Following initial waste transfer activities in October, SRS completed a
second round of waste transfers to Tank 18 and decant back cycles to
Tank 19 on November 27, 2000. Fluid density readings indicated that
solids were transferred to Tank 18, and quality calculations are
currently being performed. The Bibo submersible transfer pump,
which had been resting 30 inches from the tank floor on a zeolite
mound, broke through the mound and was lowered to within 10 inches
of the floor through the hole in the zeolite crust. In the near future, a
2,000- to 3,000-psi, 6-gpm water lance will be used to attempt to cut
the 2- to 3-inch zeolite crust into chunks to be broken up by
subsequent mixer action. The site also plans to deploy the Disposable
Crawler with a sluicer to brush loose materials to the pump. (Contact:
Pete Gibbons, NHC, 509-372-4926)
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second waste transfer campaign. (Photo courtesy of SRS)

Design Changes Evaluated for Burnishing Sampler End-Effector (TMS 2941) 
Although the West Valley Demonstration Project (WVDP) has successfully removed sludge using mixer pumps for
several years, a difficult-to-access waste heel still remains. The TFA and Robotics Crosscut Program (Robotics) are
developing a burnishing sampler tool for obtaining representative samples of this remaining waste heel. This tool will
be lowered into the tank using the Mast Mounted Tool Delivery System developed by WVDP. Analyses of the samples
obtained by the sampler tool will provide characterization data to support site closure efforts.

During the week of November 16, 2000, Robotics personnel from the Oak Ridge National Laboratory received a new
sample head for the end-effector. The new sample head incorporates WVDP-developed design modifications,
including a smaller diameter sampling head and other changes to ease transport and handling. The new sampling head
will be evaluated soon. In addition, new fiberglass-based filter elements are being evaluated as replacements for paper
elements. The tolerance of fiberglass for water will allow the sample material to be dissolved from the element.
Robotics staff will evaluate these new filter elements for sensitivity to clogging, water tolerance, flow restriction, and
capture of all dust particles. Experiments will be conducted using a 0.25-inch bar of hand soap and drywall spackling
as simulants of the expected sodium hydroxide scale on the tank walls at WVDP. These activities support deployment
of the burnishing sampling end-effector in FY01. (Contact: Barry Burks, PGI, 865-71-1434; Pete Gibbons, NHC, 509-
372-4926)

ESP Database Comparison Testing Conducted on Hanford Wastes (TMS 1989) 
The Environmental Simulation Program (ESP) model, supplied by OLI Systems, Inc. (Morris Plains, New Jersey), is
used to calculate chemical equilibria for radioactive waste processing operations. Because several transfer lines at the
Hanford Site have plugged during waste transfers, TFA and the Office of River Protection (ORP) are working closely
to better understand the chemistry involved with the retrieval, transport, and pretreatment of the waste, mainly
concentrating on saltcake dissolution and waste transport. The following laboratory studies and model comparisons
were completed in FY00 to validate and extend the capabilities of ESP.

1. A series of experiments conducted by the principal investigator at Fluor Hanford, and ESP model calculations
performed at Mississippi State University's Diagnostic Instrumentation and Analysis Laboratory (DIAL), investigated
the potential for solids formation from liquid supernates as they were remixed during different stages of retrieval. The
feed stability tests found solids precipitating in the receiver jars for four out of five Hanford saltcake samples tested.
These feed stability tests were modeled with the ESP model by researchers at DIAL. The tests showed the dissolution
profiles for various anions were distinct. Supernate retrieved in early stages of retrieval (i.e., lower cumulative diluent
addition levels) were rich in nitrate and carbonate. However, supernate retrieved at later stages of retrieval were richer
in fluoride, phosphate, and sulfate. These TFA feed stability test results confirm that saltcake tank mixing and retrieval
sequences can impact waste chemistry and change the formation of solids.

2. Until recently, double salts were not included in the ESP model for predicting the distribution of solids in Hanford
tank waste. Fundamental thermodynamic data for double salt systems are either rare or lacking, requiring phase
equilibria studies to validate or improve the existing ESP database for Hanford tank wastes. Past laboratory studies on
Hanford waste tank samples have identified the presence of numerous double salts, including systems such as
Na7F(PO4)219H2O, Na3FSO4, Na6(SO4)2(CO3)2, and Na3NO3SO42H2O. In addition, sodium-nitrate-sulfate double
salt has been identified as the most abundant solid phase in Tank TX-113 saltcake, adding another double salt to the
knowledge base of saltcake chemistry.

In FY00, comparative studies at DIAL between ESP simulation results and Oak Ridge National Laboratory's SOLGAS
mix model predictions were completed for the Na-F-PO4-OH, and Na-F-SO4 double-salt systems, along with
laboratory measurements at 25oC in water, 1 molar OH, and 3 molar OH. Model comparisons indicated that ESP
underestimated the sulfate and fluoride ion concentrations in water, as compared to SOLGASMIX simulation results
and available experimental data. Better agreement was observed at the 1M and 3M OH conditions. Measured
solubilities at 25oC indicated excellent agreement with the reported literature data in water, higher ionic phase
concentrations in 1M OH and slightly increased concentrations in 3M OH as compared to the ESP model predictions.

http://ost.em.doe.gov/
http://www.hanford.gov/orp/index.html
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As with the previous data on Na7F(PO4)2.19H2O the experimental results will be transmitted to OLI Systems Inc., of
Morris Plains, New Jersey, for developing the additional ESP database entries. The double salt solubility studies
indicate that improvements in the ESP database are necessary to account for the Na-F-SO4-OH double salt system.

3. The original database for the ESP model was designed for use with solutions containing low ionic strengths.
However, the Hanford tanks were found to contain waste with very high ionic strengths. In FY00, TFA partners at
DIAL and ORNL compared the ESP model against a lattice model and literature data (International Critical Tables) to
evaluate the solid-liquid equilibria behavior of sodium nitrate. ESP predictions were found to be within 1% for ionic
strengths of from 0 to 6 at 25oC. Above the ionic strength of 6, both models showed a slight underestimation of 1 to
3.5% in the bubble point pressure as compared to the International Critical Tables data. Calculations performed at 100
and 125oC for an ionic strength of less than 6 indicated agreement to within 1%. ESP results on higher ion strength
solutions at 100oC ranged from ~3 to 8% below the literature data, and ~3 to 10% below the data at 125oC, with the
larger deviations being observed at the highest ionic strengths. Taken together, the results indicate that at the conditions
typical of Hanford operations, the ESP model accurately accounts for the behavior of NaNO3 in aqueous solutions.
ESP must properly assess the thermodynamics of sodium nitrate in high ionic strength aqueous solutions to be able to
adequately support Hanford tank operations. This work confirms that sodium nitrate predictions are adequately
addressed in the ESP model. (Contact: Phil McGinnis, ORNL, 865-576-6845)

Conferences and Meetings

Hanford Tank S-102 Strategic Planning Workshop Held
On November 16-17, 2000, representatives from TFA, AEA Technology (AEAT), and River Protection Project (RPP)
staff involved with the Office of River Protection's Single-Shell Tank Retrieval Program attended a strategic planning
workshop in Richland, Washington, to discuss retrieval of Tank S-102. The purpose of the workshop was to develop a
technical basis for a proof of concept test of an AEAT power fluidic retrieval system for use in Tank S-102, located in
the 200 West Area of the Hanford Site.

The goal for FY01 is to complete a scoping design, develop a test plan, conduct full-scale feasibility tests, and deliver
a test report to RPP by September 3, 2001. Issues related to test objectives and performance criteria, simulant
requirements, scale of testing, and testing location will be resolved by RPP and TFA. Completion of these activities
supports the decision to proceed with using the fluidic retrieval system as the baseline technology for S-102 retrieval
demonstration by the end of FY01.

This workshop was instrumental in helping to establish a productive working relationship between TFA and the RPP
end user, with a focus on goals and deliverables related to Tri-Party Agreement milestones. The retrieval system under
consideration will be based on the Fluidic Pulsed Jet Mixer technology previously deployed at Oak Ridge Reservation
and the Savannah River Site. (Contact: Pete Gibbons, NHC, 509-372-4926)

Kickoff And Follow-Up Meetings Held For Telescoping Transfer Pump Improvements Task 
After decades storing high-level wastes, Tank 8 at the Savannah River Site (SRS) now contains sludge that has settled
to a depth of 43 inches and a supernate level at about 75 inches. SRS is currently using long-shaft mixers to mobilize
this sludge. In order to transfer the sludge to feed operations at the Defense Waste Processing Facility, a different type
of pump must be used. A technology, such as the Telescoping Transfer Pump (TTP), is needed to mix and transfer the
waste without having to change pumps. Before the TTP can be implemented, recommendations for operational
enhancements are needed to improve pumping effectiveness in order to significantly reduce residual heel volume from
past waste removal campaigns. Under a program funded by TFA, an improvement task team has been assembled to
investigate options for improving and deploying the TTP in Tank 8.

On November 7, 2000, a kickoff meeting was held to discuss FY01 TTP improvement tasks. The overall goal is to
complete a systems engineering evaluation (SEE) by February 28, 2001, and issue a TTP Technology Functions and
Requirements document by September 30, 2001. The team reviewed FY01 and FY00 problem statements calling for
TTP equipment and operational enhancements to 1) improve pumping effectiveness in order to significantly reduce the

http://www.aeat.com/
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residual heel volume after bulk heel and 2) reduce cost and complexity of the TTP suction reposition system. The team
concluded that additional information such as baseline performance requirements and a better understanding of the
baseline waste removal process was necessary before finalizing the problem statement. The team also agreed that a
representative from the Hanford Site should participate in the SEE due to the probable similarity in heel retrieval
problems at that site.

A follow-up meeting was held on November 16, 2000. The TTP Enhancements SEE team voiced concern regarding
agreement on the amount of residual sludge remaining after the TTP process, and also whether a problem with raising
and lowering during baseline operation of the slurry pumps was related to the pumps or with the TTP. The team agreed
to consult with TFA management on both of these issues. The team also agreed to evaluate the baseline SRS and
Hanford waste removal processes to better understand the exact problem with the TTP design. The team's goal is to
finalize the problem statement by the December 12 TFA project kickoff meeting at SRS. (Contact: Pete Gibbons,
NHC, 509-372-4926)

Mobile Variable Depth Sampling System Reviewed at Hanford (TMS 2119) 
In an effort funded by the DOE Office of River Protection (ORP) and TFA, a Mobile Variable Depth Sampling
System (MVDSS) is being developed for remotely operated, variable depth sampling of high-level liquid waste
slurries found in Hanford double-shell tanks. Once developed, this technology will safely gather tank waste samples at
varying depths during mixer pump operation, allowing for more representative samples to be collected and requiring
less maintenance.

On November 15, 2000, representatives from TFA, ORP, Numatec Hanford Company, Cogema, CH2M Hill Hanford
Group, and AEA Technology (AEAT) conducted a review of the MVDSS in Richland, Washington. The latest version
of the MVDSS uses a 5-inch-diameter pipe perforated with holes as the support mast and a variable depth guide for
the power fluidic sampling components. The support mast fits inside a 6-inch-diameter pipe and provides support
needed for the fluidic sampling components to withstand the fluid currents created during tank waste mixing. In
addition, the riser sampling station now uses a single chamber as opposed to three, and the hose management system
consists of a coiled hose design that fits within the riser instead of the previous design of winding the hose around a
vertical drum. Because of these design changes, AEAT, who is developing this technology, must demonstrate that the
current design meets the functional requirements. This includes delivering representative samples with adequate sample
volume to a sample bottle located 70 feet above the sample orifice, and ensuring that the Prescon Controllers will
automatically shut off to avoid overfilling the charge vessel or overblowing the sample orifice.

During the review, the attendees determined a full-scale mechanical mockup and demonstration of the MVDSS hose
management system will be necessary to assure successful system operability to the ORP user. (Contact: Tom Thomas,
INEEL, 208-526-3086)

Russian Tank Demonstration Facility Offered for Hanford Opportunities
Through TFA collaboration with the DOE Office of Nuclear Nonproliferation (NN-40) program, underground tanks at
the Zheleznogorsk Tank Retrieval and Closure Demonstration Center (TRCDC) in Russia are currently supporting
chemical cleaning activities for the Savannah River Site and testing of a Russian Pulsating Mixer Pump (PMP) for
potential application at other DOE high-level waste sites in addition to the Oak Ridge Reservation.

On November 29, 2000, TFA, the Office of River Protection (ORP), and River Protection Project (RPP) staff at the
Hanford Site hosted a meeting with NN-40 representatives from Sandia National Laboratory to identify possible
opportunities for the TRCDC to support RPP single-shell tank (SST) and double-shell tank (DST) retrieval projects.
The TRCDC contains 100-foot-high, 30-foot-diameter inside caustic waste tanks and 2-million-gallon capacity, 100-
foot-diameter outside caustic waste tanks. The TRCDC tanks are currently being retrieved but are available for hot
testing of U.S. technologies or processes. The tank waste in general consists of neutralized PUREX waste.

The participants discussed challenges at Hanford related to interim SST closure (e.g., tank structure and liner integrity,
pit decontamination, leak detection, etc.) and the DST/Waste Feed Delivery project (e.g., mixer pump startup, sludge
particle size and density, etc.). The participants identified a number of areas for potential collaboration: (1)
demonstrating the Russian PMP in parallel with the AEA Technology retrieval system for comparison purposes; (2)

http://www.hanford.gov/orp/index.html
http://www.aeat.com/
http://www.hanford.gov/orp/index.html
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establish a Russian "critical review panel" to evaluate planned activities at the Hanford Site and provide a path for
Russian experience and lessons learned to be queried as issues arise at Hanford; (3) considering TRCDC work related
to radionuclide removal from supernate; and (4) determining the "limits of technology" for tank cleaning to help
establish practical retrieval performance objectives. TFA's ORP Site Representative emphasized that ORP management
is interested in using the Russian facilities if added value can be obtained, particularly if results can be delivered in the
near term.

This meeting provided an opportunity for TFA and TRCDC to present the existing body of technology development
and waste management experience in Russia, as well as the capability for its test facilities to expose equipment and
processes to high radiation fields and fission products (hot testing). (Contact: Pete Gibbons, NHC, 509-372-4926)

Teleconference Kicks Off West Valley Tank Characterization Task 
In the past, Tank 8D-2 at the West Valley Demonstration Project (WVDP) in New York was used to store alkaline
waste generated by reprocessing activities, while Tank 8D-1 was used as a spare. WVDP has removed nearly all the
waste from Tanks 8D-1 and 8D-2, and efforts are underway to complete waste retrieval. Before tank closure decisions
can be made, sampling and characterization of these tanks must be performed, including an accurate inventory of
residual waste.

Representatives from TFA, the Characterization Monitoring and Sensor Technology Crosscutting Program, WVDP,
and Fluor Hanford held a conference call in late November 2000 to kick off the FY01 TFA task for improving in situ
characterization of the residual waste in Tanks 8D-1 and 8D-2. WVDP is the project lead for obtaining an inventory of
the Cs137, Sr90, and transuranic radionuclides remaining on the walls and floors of the tanks. WVDP will deploy a
burnishing grab sampler tool, developed by TFA and the Robotics Crosscutting Program, to obtain samples at several
tank wall heights. These samples will then be analyzed for isotopes of interest.

Following DOE approval of their technical task plan, Fluor Hanford will combine laboratory analysis data with
previous data obtained via in-tank measurements made with a gamma camera, a gross beta/gamma detector, and
neutron track etch strips. In addition, Fluor Hanford will prepare a model to indicate how the data can best be
combined and to predict the accuracy of an inventory estimate. Fluor Hanford will also perform an analysis to
determine if additional characterization is required in order to attain a satisfactory residual waste inventory. These
activities support a TFA FY01 key deliverable to deploy the sampler tool in one or both tanks at WVDP. (Contact:
Glenn Bastiaans, ISU, 515-294-3298)

Upcoming Activities

January 15 - 17, 2001 
AEA Technology Single Shell Tank Demonstration Kickoff Meeting, Richland, Washington 
(Contact: Betty Carteret, PNNL, 509-375-4337; Pete Gibbons, NHC, 509-372-4926)

January 17 - 18, 2001 
Knowles Atomic Power Laboratory Characterization and Planning Review, Denver, Colorado 
(Contact: Pete Gibbons, NHC, 509-372-4926; Tom Thomas, INEEL, 208-526-3086)

January 17 - 18, 2001 
Canister Decontamination Review Meeting, Miami Florida 
(Contact: Larry Bustard, SNL, 505-845-8661)

General TFA Technical Team Contacts

Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

http://www.cmst.org/
mailto:tom.brouns@pnl.gov


Tanks Focus Area - Technical Highlights - Period Ending December 31, 2000

http://emslws03/tfa/hilight/back/31dec00.htm[10/13/2009 10:45:13 AM]

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov
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Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Disclaimer

 

The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly basis*. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of
this page. Click Back Issues to view previous editions of the TFA Technical
Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables for its
users at the Hanford Site, Savannah River Site, Oak Ridge Reservation,
Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. FY01 key deliverables will be posted in the near
future at keyprod. In each edition of our Technical Highlights, the section
regarding Progress Towards Delivering Key Products is dedicated to telling
you about significant findings made and key milestones accomplished as we
work towards delivering these products.

*The information contained in the TFA highlights is based on the most recent recent
research and development activities available, and should be considered preliminary until
published in a technical report.

Beginning in November 2000, you will be provided with a Table of Contents
for each issue. Each article title is provided in a clickable format that takes
you directly to that article.

November 2000

Progress Toward Delivering Key FY01 Products

Testing Completed on Tank W-23 Corrosion Monitoring System
Manufacturing Process Improvements Identified for Ceramic Filter
Media (TMS 2046)
GAAT Retrieval Equipment Slated for Transfer Offsite (ROBOTICS
TMS 2085, 2086)

Significant Events/Activities

TFA Keeps Tabs on International Sludge Removal Activities

Conferences and Meetings

First Annual Tank Integrity Workshop Held in Atlanta
Project Review Meeting Conducted on Dual Coriolis Monitoring

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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System (TMS 2970)
Status and Perspectives Provided at National Tank Closure
Meeting
High-Level Waste Melter Study Initiated
WERC Fall Design Contest and Advisory Board Meeting
Project Status Review Conducted at Florida International
University

Upcoming Activities
Technical Team Contacts
How To Subscribe
Back Issues

Progress Toward Delivering Key FY00
Products

Testing Completed on Tank W-23 Corrosion Monitoring
System 
Representatives of TFA and Oak Ridge National Laboratory (ORNL) are
working with users at the Hanford Site and technology experts from industry
to transfer electrochemical noise (EN) corrosion probe and corrosion
inhibitor monitor system technology for use in waste tanks at the Oak Ridge
Reservation. The EN technology provides the capability for real-time
monitoring of corrosion processes and improves inhibitor effectiveness to
help prevent structural damage to tank walls that could result in waste
leakage to the surrounding soil. Four EN probes and an integrated
monitoring system have already been successfully installed for monitoring of
carbon-steel double-shell tanks at the Hanford Site.

In FY01, TFA and Bechtel-Jacobs Company are teaming with Hiline
Engineering, the probe developer, to deploy a similar corrosion monitoring
system in Bethel Valley Evaporator Service Tank W-23. The ORNL BVEST
tanks are constructed of stainless steel requiring an adaptation of the
technology developed for the Hanford Site. During a 3-week testing period
at ORNL in late October, Hiline engineering staff collected baseline
electrochemical noise data from stainless steel electrodes immersed in
simulated Tank W-23 waste. The tests were conducted using electrodes
similar in design and configuration to the electrodes that will eventually be
used on the in-tank probe scheduled for installation in Tank W-23 later this
fiscal year. Enough baseline data were collected to provide future operators
with a general idea of what to expect once data collection is initiated on the
Tank W-23 corrosion monitoring system. The testing at ORNL
supports a FY01 Key Deliverable to deploy an EN corrosion
probe at the Oak Ridge Reservation. (Contact: Mike Terry, LANL,
509-372-4303)

Manufacturing Process Improvements Identified for
Ceramic Filter Media (TMS 2046)

http://www.hilineeng.com/
http://www.hilineeng.com/
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High-efficiency particulate air (HEPA) filters are used throughout the DOE
complex to assure that radiological particulates are not released via air
emissions to the environment. Alternative filtration technologies such as
HEPA filters constructed of sintered stainless steel or ceramic will provide a
durable filtration system that is less susceptible to moisture, can be cleaned
for reuse, and minimizes spent filter waste volume. The Savannah River
Technical Center (SRTC) is working with representatives from TFA,
National Environmental Technology Laboratory, and CeraMem Corporation
of Waltham, Massachusetts to develop a ceramic membrane for use as an
in situ cleanable HEPA filter.

CeraMem's full-scall ceramic filter element is made of silicon carbide and is about 12
inches long by 5-2/3 inches in diameter.

 

On October 20 - 28, 2000, the SRTC principle investigator traveled to
Denmark and Germany with a representative from CeraMem to evaluate
manufacturing methods used in producing the ceramic filter media.
Technical issues discovered during testing of the prototype ceramic filter
were evaluated and indicated that they might be related to manufacturing
processes for the ceramic filter media.

The extruded ceramic core material is produced at the LiqTech Facility, a
very small company in Copenhagen, Denmark, and then ground-shipped
for firing to Norton Incorporated in Rodental, Germany. The onsite
evaluation determined that the problem mainly lies with the extrusion
process at the LiqTech Facility, as well as possible filter damage during
shipment to Germany. After meetings and tours at both facilities, the
principle investigator and CeraMem representative determined that the
manufacturing process could be greatly improved if extrusion and firing

http://www.srs.gov/
http://www.srs.gov/
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were conducted at one location. The principle investigator, CeraMem
representative, and TFA Safety Technology Integration Manager are
currently evaluating the findings and developing recommendations for
continued development of this technology to support single full-scale filter
element testing, a TFA FY01 Key Deliverable. (Contact: Mike Terry,
LANL, 509-372-4303)

GAAT Retrieval Equipment Slated for Transfer Offsite
(ROBOTICS TMS 2085, 2086) 
Oak Ridge Reservation's (ORR's) 18 inactive, legacy Gunite and Associated
Tanks (GAAT) were constructed as early as 1943 and were used to store
90,000 gallons of radioactive sludge, the majority of which was sluiced from
the tanks during waste retrieval activities in the 1980s. Earlier this year, the
remainder of the GAAT waste was removed using waste retrieval and
transfer technologies developed by TFA and the Robotics Crosscutting
Program (Robotics), including the Houdini-II and Scarab-III vehicle systems,
Modified Light-Duty Utility Arm (MLDUA) and Confined Sluicing End
Effector. Upon completion of waste retrieval activities, TFA, Robotics, and
site partners at ORR began working to disposition this equipment to other
DOE sites with similar waste retrieval-related needs.

Based on ORR prioritization guidance, Robotics prepared a cost estimate
and plan to address refurbishment of the balance of plant equipment, the
Houdini-II vehicle system, and Scarab-III vehicle system. This plan also
addressed disposition of the Russian Pulsating Mixer Pump equipment,
which is schedule to complete sludge retrieval from ORR Tank TH-4 this
year. The TFA Technical Team reviewed the cost estimate and plan and
provided their recommendation to the TFA Program Manager. In addition,
representatives from the Savannah River Site and Hanford Site plan to visit
ORR in late November to inspect the MLDUA and Scarab III vehicle,
respectively, for possible application at their sites.

To proceed with site decommissioning activities, much of the GAAT retrieval
equipment has been moved from operational configuration. All skid-
mounted balance of plant equipment was moved from ORR's South Tank
Farm to a low background area where exit surveys can be performed, and
the Houdini-II vehicle was moved from the Tank W-9 platform to the area in
front of the maintenance tent. These activities support a TFA FY01
Key Deliverable to complete preparation of GAAT equipment
for disposition and transfer. (Contact: Pete Gibbons, CGH, 509-372-
4926; Barry Burks, PGI, 865-671-1434)

Significant Events/Activities

TFA Keeps Tabs on International Sludge Removal
Activities
Part of TFA's integration role is to keep site users apprised of related
radioactive waste remediation efforts underway around the world. French
testing of a new sludge waste retrieval system is now under way. The waste
retrieval system consists of a vertical ducted turbine pump (similar to a Flygt

http://gaat.stepenv.com/
http://gaat.stepenv.com/
http://ost.em.doe.gov/
http://ost.em.doe.gov/
http://emslws03/www.pnl.gov../../techphotos.asp#f
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Mixer) with an integral retrieval pump that provides suction in the stream of
the mixer. The unit moves around the rectangular tank by means of four
wire ropes at each corner of the tank.

The inactive tests, conducted to determine how the equipment reacts to
various sludge concentrations, will take place in a pool at the SGN
Development and Testing Center in Beaumont, France. A 60-m3 surrogate
sludge mixture of powdered clay and water will be used to validate the
sludge removal equipment operations and operating procedures. After all
inactive equipment operations are 100% validated, this new system will
ultimately be used by COGEMA to retrieve stored sludge from the STE2
Effluent Treatment Station, the designation tank at La Hague.

Previously, inactive testing of the equipment in Russia (to support sludge
removal operations from the for Leningrad and Chernobyl nuclear power
plants) validated the operability of the retrieval module and sludge transfer
system. If successfully demonstrated in France, the equipment may be
applicable to sludge retrieval at the Hanford Site and Savannah River Site.
(Contact: Pete Gibbons, CGH, 509-372-4926)

Conferences and Meetings

First Annual Tank Integrity Workshop Held In Atlanta 
TFA is working with the Center for Non-Destructive Evaluation (CNDE) at
Iowa State University to investigate integrity issues associated with aging
DOE radioactive waste storage tanks. To further efforts to collectively
address tank integrity issues across the DOE complex, TFA and CNDE
sponsored the first annual Tank Integrity Workshop on October 31 through
November 1, 2000, in Atlanta, Georgia.

TFA representatives from the Hanford Site, Idaho National Engineering and
Environmental Laboratory, Savannah River Site, Oak Ridge Reservation,
and West Valley Demonstration Project attended the workshop. These
representatives joined participants from Ames Laboratory, Los Alamos
National Laboratory, private sector firms, and the Defense Nuclear Facility
Safety Board in attending site-specific presentations about tank programs
and issues. Participants pooled their collective expertise in facilitated
sessions to identify successes and challenges in their respective tank
programs. As a result of this collaboration, action plans were developed
among the participants to begin removing the barriers that impede tank
integrity activities.

The workshop provided participants the opportunity to network with
counterparts from other sites. Feedback from this initial workshop was
positive and indicated that the attendees came away with new information
to help them better perform their tank integrity duties. (Contact: Mike Terry,
LANL, 509-372-4303)

Project Review Meeting Conducted on Dual Coriolis
Monitoring System (TMS 2970)

http://emslws03/www.pnl.gov../../techphotos.asp#f
http://www.cnde.iastate.edu/cnde.html
http://www.ameslab.gov/
http://www.lanl.gov/worldview/
http://www.lanl.gov/worldview/
http://www.dnfsb.gov/
http://www.dnfsb.gov/
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To help reduce risks during sludge-retrieval activities at the Savannah River
Site (SRS), a technology is needed that provides real-time data for
continuously monitoring the density of slurry and the filtered supernatant in
SRS high-level liquid waste tanks. To meet this need, TFA, the
Characterization, Monitoring and Sensor Technology Crosscutting Program,
and Florida International University's Hemispheric Center for Environmental
Technology (HCET) are developing a Dual Coriolis Monitoring System
(DCMS) for performing in-tank measurements of suspended solids in high-
level liquid waste tanks.

On October 24, 2000, representatives of TFA, SRS, and Oak Ridge
National Laboratory (ORNL) met with the HCET project team to discuss
plans to deploy the DCMS in SRS Tank 7F, scheduled for transfer in late
FY02 or early FY03. HCET has a key milestone to deliver the detail design
package for the mechanical pod design to SRS in December for site review;
completion of the design and review by SRS is a critical path activity to
support the schedule for the prototype to be fabricated and cold tested this
year. To complete this milestone, a longer cross-flow filter than that
currently in use needs will be bench-scale tested and if successful,
incorporated into the prototype scale design. The group also discussed
preliminary results from the DCMS cold bench-scale tests, which were
consistent with hot field tests conducted earlier at ORNL. Based on several
tests with different wt% suspended solids and temperatures, the Coriolis
meters are operating within their factory set precision. The precision of the
meters provides the anticipated high precision in the wt% suspended solids
measurement.

In addition, a large bias (up to 2 wt% in the higher wt% test runs) was
observed between the laboratory analysis and the readout from the DCMS
via the programmable algorithm. This bias was attributed to a potential error
in the algorithm due to the density of the dried solid. To reduce this bias,
when data using the cross-flow filter are generated, ORNL and HCET will
examine fitting the DCMS response curve to wt% solids determined by
laboratory results. (Contact: Tom Thomas, INEEL, 208-526-3086)

Status and Perspectives Provided at National Tank
Closure Meeting 
On October 16 - 17, 2000, approximately 70 people attended a national
tank closure meeting at the West Valley Demonstration Project (WDVP) in
New York, sponsored by DOE-HQ EM-40 Program. Participants at the
meeting included TFA representatives, DOE Headquarters and site staff,
regulators, representatives of tribal nations, stakeholders, and Defense
Nuclear Facility Safety Board and National Academy of Sciences personnel.
During this meeting, TFA representatives discussed their technology
development program in support of tank closure. In addition, substantial
discussion related to DOE Order 435.1 focused on the Savannah River Site
(SRS) Tier 1 Closure Plan and the Waste Incidental to Reprocessing
process.

Tank closure information from a number of TFA sites was shared during the
meeting, including the following areas. The Hanford Site has renegotiated its

http://www.cmst.org/
http://www.hcet.fiu.edu/r&dunplugging/default.asp
http://www.hcet.fiu.edu/r&dunplugging/default.asp
http://www.nas.edu/
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Tri-Party Agreement Milestones for single-shell tank retrieval and closure
activities. SRS will soon release for public comment its tank closure
Environmental Impact Statement (EIS) and has also submitted to DOE-
Headquarters its Tier 1 Closure Plan for review and approval. The U.S.
Nuclear Regulatory Commission (NRC) completed its review of SRS's tank
closure methodology and, other than providing some recommendations that
SRS agreed to implement, had no objections. The NRC also denied the
Natural Resources Defense Council petition that the NRC should exercise
authority over SRS's high-level waste tanks, indicating it does not have
regulatory authority over tanks. The Idaho National Engineering and
Environmental Laboratory (INEEL) discussed its closure approach for Tanks
WM-182 and WM-183, noting that recent Light-Duty Utility Arm (LDUA)
waste sampling indicated more solids in the tanks than originally expected.
Oak Ridge Reservation (ORR) reported the completion of waste retrieval for
all eight of its gunite tanks and final tank closure details are being
negotiated. The West Valley Demonstration Project reported the division of
its comprehensive site EIS into two parts: site decontamination and waste
management decisions.

The meeting showed that substantial progress is being made by DOE and
its sites with respect to tank closure. The meeting also illustrated the
importance of the Office of Science and Technology and TFA in providing
technical solutions for tank closure. For example, Hanford has endorsed the
Retrieval Performance Evaluation methodology sponsored through the TFA
by incorporating it into their newly negotiated Tri-Party Agreement
milestones; INEEL used the LDUA to characterize the waste in the first two
tanks planned for closure there, and has also demonstrated in mock-tank
testing its proposed tank closure process; ORR completed waste removal
from all its gunite tanks using numerous TFA and Robotics Crosscutting
Program (Robotics) technologies; SRS is investigating Russian tank
cleaning approaches; and WVDP is characterizing its tank walls with a
burnishing sampler provided by Robotics. (Contact: Larry Bustard, SNL,
505-845-8661)

High-Level Waste Melter Study Initiated 
At the request of DOE-Headquarters, the TFA is conducting a technical
review of alternatives for solidification of Hanford Site high-level waste that
could achieve major cost reductions within reasonable long-term risks. The
TFA chartered an independent review team to lead and guide the technical
review; review the products developed by a study team formed to collect
and analyze data and perform specific analyses; and recommend a
research and development program, as warranted, for future melter
advancements.

On October 31 - November 2, 2000, a kickoff meeting was conducted in
Washington, D.C. with the review team, study team, principle investigators,
and TFA and DOE-Headquarters staff. Discussions among the participants
led to a common understanding of the objectives for the study and the roles
and responsibilities of the specific teams. Consensus was achieved on the
scope and schedule, and work was initiated on the first task to define
requirements for the waste form.

http://www.nrc.gov/
http://www.nrc.gov/
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Among items discussed, the participants agreed to a 7-month schedule for
the study, including 6 months for the study team to conduct, prepare, and
submit the study, and 1 month for the review team to review the study and
prepare and submit a report of their efforts and recommendations. The
participants also agreed that the study would include information on Hanford
Site wastes; identification of improvements in waste loading, waste
processing, and waste forms; waste forms produced through a melting
process; waste canister packaging modifications that relate to increasing the
waste form volume in repository waste form packages; and an assessment
of melter technologies. (Contact: Joe Westsik, PNNL, 509-372-6330)

WERC Fall Design Contest and Advisory Board
Meeting 
During the past several years, TFA has participated in an annual
international college-level design contest sponsored by the Waste-
Management Education and Research Consortium (WERC), a Consortium
for Environmental Education and Technology Development consisting of
New Mexico universities and national laboratories. TFA provides judges and
a design problem for the competition.

On October 23 - 25, 2000, the TFA Retrieval Technology Integration
Manager attended the WERC Design Contest and Advisory Board Meeting
in Albuquerque, New Mexico. The board met to discuss this year's WERC
contest, scheduled for April 2001 at New Mexico State University in Las
Cruces, New Mexico. This year, TFA is sponsoring a problem related to
retrieval from leaking tanks. The TFA design problem uses a bench-scale
perforated tank holding one layer of kaolin and plaster of Paris, and another
layer of rock salt and plaster of Paris. The layers will represent damp,
nonvacuumable material that requires mobilization. Participants will need to
demonstrate a method that can be deployed in a million-gallon tank through
an existing 36-inch riser to retrieve the material while allowing minimal
leakage.

In addition to the hosting the contest, WERC is seeking status as a member
of DOE Environmental Management-50's University Program. Once a
formal certification is in place, WERC will become another TFA technical
resource for university-level testing and technology development. (Contact:
Pete Gibbons, CHG, 509-372-4926)

Project Status Review Conducted at Florida
International University 
On October 25, 2000, TFA representatives from the Pacific Northwest
National Laboratory, the DOE Richland Operations Office, and the
Technical Advisory Group attended a project status review at the Florida
International University Hemispheric Center for Environmental Technology
(HCET). HCET staff provided a tour of the labs and testbeds being used to
support TFA projects and reviewed work conducted in FY00 and plans for
FY01 activities for five projects funded in support of TFA:

1. The Plugging Prevention and Unplugging of Waste Transfer

http://www.hcet.fiu.edu/r&dunplugging/default.asp
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Pipelines project identifies, tests, and demonstrates suitable commercial
technologies for locating and reaching blockages formed inside waste
transfer pipelines and for unplugging blocked waste transfer pipelines.
During FY00, project activities culminated in four technology demonstrations
on the HCET pipeline testbeds and completion of flow loops tests to
evaluate slurry transport properties. FY01 plans include preparing the
second call to industry for large-scale equipment tests; expanding
technology demonstrations to include unplugging, pipeline inspection, and
blockage detection; performing industrial equipment testing and
demonstration; and profiling each technology.

2. The Waste Conditioning for Tank Slurry Transfer project
studies waste slurry transfer behavior and investigates methods to prevent
transfer lines from plugging. In FY00, waste conditioning activities were
performed in the areas of simulant rheology, solids density, particle size
distribution, particle shape, particle settling rate, and gels. Simulants tested
include sand and water slurries, guar gel, and simulants from Fernald Silo I
and II, the Hanford Site, and the Savannah River Site. Planned FY01
activities for this project include developing and testing of Hanford waste
slurry simulants, conducting gel testing using various gel recipes, and gel
blockage conditioning using physical and chemical techniques.

3. The Investigation of Waste Glass Pouring Behavior Over a
Knife Edge project studies the pouring behavior of molten glass inside a
pour spout with two knife-edges, and also provides temperature
distributions of the molted glass stream. The project is on schedule, with
FY00 accomplishments including robust performance of Furnace II, a new
hardware/software interface, and two to three experiments conducted each
day. This work will be continued into FY01 using the new melter to continue
pouring studies.

4. The Solids Formation and Feed Stability During Waste Slurry
Transfer project investigates the effect of temperature and chemical
reactions on slurry transport and feed stability, and tests the potential of
pipeline plugging. Activities conducted in FY00 involved bench-scale
experiments, including scoping tests, which resulted in unplugging when the
slurry flowrate was increased and the system heated to 40oC; simulant
testing; and pilot-scale studies using 1-inch piping and typical Hanford Site
valve pit configuration, also resulting in unplugging achieved by increasing
the flowrate. Planned FY01 activities for this project include chemical,
physical, and Hanford simulant flow loop testing, and chemical unplugging
testing.

5. The Alternative High-Level Waste Canister Decontamination
Techniques project is working to help the Savannah River Site replace
their existing process for decontaminating canisters with a more efficient
process. The West Valley Demonstration Project is also following this work
for its applicability to mitigate recontamination of canisters in storage.
Thirteen technologies were evaluated in FY00 and four candidate
technologies were selected: steam cleaning, yttrium-aluminum garnet
(YAG) laser ablation, turbo-wheel dry ice blasting, and ultra-high pressure
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water. These technologies were selected because they produce minimal
waste, were previously tested and found to perform well, can be
modified/customized for remote operation, and have simplified
decontamination controls. The FY01 activities for this project include test
site and surrogate development, and further evaluation of various canister
decontamination methods. All TFA projects reviewed appeared to be
making significant progress in accomplishing TFA objectives. (Contact:
Betty Carteret, PNNL, 509-375-4337)

Upcoming Activities
December 11 - 12, 2000 
SRS to Review Site Needs and Kickoff FY01 Retrieval Activities, Aiken, SC 
(Contact: Pete Gibbons, CHG, 509-372-4926)

December 13 - 17, 2000
FIU to Closeout FY00 Work and Kickoff FY01 Pipeline Unplugging
Activities, Miami, FL 
(Contact: Pete Gibbons, CHG, 509-372-4926)

December 12 - 13, 2000 
INEEL for ASTD project kickoff meeting and planning meetings, Idaho Falls,
ID 
(Contact: Betty Carteret, PNNL, 509-375-4337; Tom Thomas, INEEL, 208-
526-3086)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364

mailto:tom.brouns@pnl.gov
mailto:bob.allen@pnl.gov
mailto:betty.carteret@pnl.gov
mailto:rl.gilchrist@pnl.gov
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E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
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mailto:janie.treadway@pnl.gov
mailto:joseph.westsik@pnl.gov
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E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the
bottom of this page.

Period Ending October 31, 2000

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 20 key deliverables for users at the Hanford Site, Savannah
River Site, Oak Ridge Reservation, Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. These key deliverables are posted at keyprod. In each edition of our Technical Highlights, the
section regarding Progress Towards Delivering Key Products is dedicated to telling you about significant findings
made and key milestones accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY00 Products

Contracts Issued for Pit Viper System (TMS 2195) 
About 600 riser pits are located adjacent to Hanford's single-shell tanks to support waste transfer operations. These pits
contain numerous contaminated pipes and tools that must be removed, as well as accumulated sludge waste in the
bottom of the pits. Radiation exposures can be as high as 50 rads/hr. DOE's Office of River Protection (ORP)
established Project W-314 to build new pipelines and prepare existing infrastructure, like the pump pits, for waste feed
delivery to support upcoming vitrification efforts. TFA and users from Project W-314 are teaming with Robotics
Crosscutting Program staff at Pacific Northwest National Laboratory (PNNL) and Oak Ridge National Laboratory
(ORNL) to develop a remotely operated pit riser clean-up system. This system, known as the Pit Viper system will
decrease costs for riser pit decontamination, reduce personnel exposures, and make these riser pits more readily
available to support deployment of tank waste retrieval equipment. 

Pump pit upgrades in the tank farms are included in
Project W-314 as part of the Office of River
Protection's baseline. (Photo provided by ORP)

On September 28, 2000, PNNL awarded a contract for the
Pit Viper Manipulator to Cybernetix, a robot and
automation company located in Marseille, France. This
manipulator will be mounted to the boom-end of a recently
purchased FERMEC backhoe (purchased from a FERMEC
supplier in Spokane, Washington). Testing of the Pit Viper
system components will be conducted at Hanford's
Hazardous Material Management and Emergency Response
(HAMMER) facility. Project W-314 staff provided a
control trailer for the project and delivered it to the
HAMMER test area the week of October 2. PNNL staff
inspected the unit and took dimensional measurements,
which will be used in computer modeling of the system to
support testing. They also revised the test-area model to
properly place the control station trailer, main electrical
panel, guardrails on the main pit, and the two silos
currently located on site. These measurements will be
transmitted to the ORNL team, who are providing the
remote viewing and control station.

Awarding of the contract for the remote pit operations system completes a TFA FY00 Key Deliverable. Delivery

http://www.hanford.gov/orp/index.html
http://www.pnl.gov/
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of equipment to the HAMMER facility sets the stage for equipment testing and demonstrations to support deployment
of the Pit RAM system in FY01. (Contact: Pete Gibbons, NHC, 509-372-4926)

Heel Retrieval from Tank 19 Progressing (TMS 2232)
Conventional waste mixing and removal techniques using
existing 150-hp slurry pumps have left up to 40,000 gallons
of residual sludge waste heels in Tank 19 at the Savannah
River Site (SRS). The SRS Tank 19 Heel Removal Project is
a joint effort between Westinghouse Savannah River
Company and TFA to demonstrate alternative technologies
for waste removal and tank closure. One of these
technologies, a mixing device called the Flygt Mixer, is a
smaller and lower-cost alternative to the existing long-shaft,
vertical slurry pump technology used at SRS to mix sludge
during waste removal.

Following installation of three Flygt Mixers in Tank 19 in
August 2000, SRS began retrieval of Tank 19 in September
using the Flygt Mixers. The retrieval process began with the
addition of 87 inches of water. To mobilize the settled solids,
the mixers were operated first in a racetrack mode, then
oscillated across the tank center. Racetrack mode, or pushing
from the outside in, pushes the material to the center; then
center-mode, or pushing from the inside out, pushes the
material to the periphery. During the mixing cycle, the tank
was pumped to the 48-inch level, as the waste was
transferred to Tank 18. Decanted liquid was then returned
back to Tank 19, re-establishing the 87-inch liquid level.
This cycle was repeated, with periodic full pump-downs to
gauge progress.

One Flygt Mixer is lifted by a crane for
positioning over the Tank 19 riser, while another
Flygt mixer waits its turn. (Photo provided by
SRTC)

Operators determined that a mound of solids, probably zeolite added after the 1980s mixing campaign, kept the
transfer pump about a foot above the tank floor. Future mixing may clear the landing spot; if not, further steps will
need to be taken to lower the pump for optimum retrieval results. Initiation of retrieval activities at SRS using the
Flygt Mixers completes a TFA FY00 Key Deliverable. (Contact: Pete Gibbons, NHC, 509-372-4926)

Significant Events/Activities

Pump Tank Mixer Enables Tank Cleanout (TMS 2408) 
Pump tanks at the Savannah River Site (SRS) are critical to the transfer of high-activity radioactive waste across the
site. These small tanks (12 ft in diameter and approximately 8 ft tall) are located in concrete pits 20 ft below ground
level. Mixing of the tanks' contents is required to blend process liquids with the sludge into a slurry that is suitable for
pumping. Under the TFA task to investigate mixer pump operational improvements for SRS, AEA Technology
(AEAT) developed a pump tank mixer to ensure homogenous consistency of waste materials prior to transfer. The
pump tank mixer was installed in Pump Tank 1 at the SRS F Tank Farm in August 1999.

As reported last month, the AEAT pump tank mixer was successfully commissioned at SRS in late September as part
of preparations for transfer of waste from Tank 8. This system, based on AEAT's fluidic-pulsed jet mixing technology,
uses a 360-degree fan jet nozzle to sweep the bottom of small vertical pump tanks. Upon subsequent startup of the
system at SRS, it so effectively mobilized the residual sludge in the tank that it had to be turned off so some of the
sludge could settle back, bringing the slurry density back down to specifications. Subsequent runs (after adding water)
completed cleanout of the pump tank. (Contact: Pete Gibbons, NHC, 509-372-4926)

http://www.aeat.com/
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Organic Layer Pump Tank Mixer Design Delivered to TFA (TMS 2408) 
The contents of the pump tanks require mixing to prevent accumulation of sludge at the bottom of the pump tanks and
organic layers on the surface of the tank liquid. Accumulation of a densified sludge layer interferes with sludge
transfers and accumulation of organic layers poses the potential for flammable concentrations of organic vapors in the
tank vapor space. Under the TFA task to investigate mixer pump operational improvements for SRS, AEA Technology
(AEAT) developed a floating organic layer mixer system for mixing waste in the site's small, cylindrical pump tanks.

In late FY00, AEAT completed testing and conceptual design of the organic layer mixer. Following a gate review
conducted in FY99 to evaluate the mixer's development and applicability, the system was demonstrated to TFA staff
from the Pacific Northwest National Laboratory, Savannah River Technology Center, and Westinghouse Savannah
River Company at AEAT's test facility in June 2000. The design of the organic layer mixer is a modification of
AEAT's pump tank mixer (described above), and was developed to help users at SRS respond to a safety issue related
to potential floating organic layers in SRS tanks. During the demonstration period, SRS completed sampling and
determined the organic layers were less than anticipated, thereby negating the need for the AEAT system.

Delivery of the conceptual design to TFA and SRS completes this project. SRS will maintain this design as an
alternative should there be a need for future addition of an organic layer mixer in their small pump tanks. (Contact:
Pete Gibbons, NHC, 509-372-4926)

Spray Ball Mockup Testing Produces Encouraging Results 
At the Idaho National Engineering Environmental Laboratory (INEEL), approximately 1.4 Mgal of radioactive liquid
waste are stored in 11 underground stainless steel tanks. Eight of these tanks were built with cooling coils in the tank
walls and floors. In the past several years, sampling activities in three of these tanks uncovered a viscous solids layer at
the tank bottom and adhering to the tank walls. To help the site meet agreed-upon waste treatment schedules, TFA is
assisting INEEL in investigating options for solids retrieval and transfer of sludges from their obstructed tanks. 

In September 2000, INEEL conducted mock-
tank testing of their combined sluicing
sprayball
and steam jet eductor. (Photo provided by
INEEL)

On September 13 and 14, 2000, the INEEL staff successfully
tested a tank waste retrieval system using a combination of a
sluicing spray ball to suspend the solids for mobilization, and a
steam jet eductor transfer pump for removal of solid and liquid
material. Testing was performed at Lechler, a private vendor
location in Idaho Falls, Idaho, using a full-scale, half-tank
mockup facility constructed of epoxy-painted plywood. The
mockup tank was equipped with remote viewing ports and
cameras (developed by INEEL researchers) to observe retrieval
performance. Solid simulant and water were placed in the test
bed 11 inches deep with 8 inches of settled solids. During
testing, different water pressures and nozzles were used in the
spray ball. In addition, testers moved tank heels with different
levels of liquid above the solid layers and successfully
transferred the material to an outdoor receiving tank. After 2
days, 90 to 95% of the solid material was removed, leaving a
3/4-inch-deep slurry layer, on average, using the initial
equipment. Subsequently, INEEL staff added two directable
sluicing nozzles to systematically move the remaining sludge
toward the pump. This resulted in further recovery down to a
1/16-inch-thick layer across the floor.

INEEL continued testing for 2 weeks using the spray ball and directional nozzles to mobilize and suspend the tank
heel. Additional nozzles were also tested to investigate the possibility of a more efficient method for reducing the
amount of liquid required to remove the heel. Results from the initial testing were very positive in demonstrating the
effectiveness of the system for washing the tank walls and homogenizing the heel. As a result, INEEL will continue
testing to characterize solid-movement patterns and to determine whether rapid removal of large volumes of solids will

http://www.aeat.com/
http://www.pnl.gov/
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clog the steam jet or the discharge piping. System optimization will continue in support of a deployment in FY01.
(Contact: Pete Gibbons, NHC, 509-372-4926)

HydrokineticsTM Technology Demonstrated for Removing Pipeline Plugs (TMS 2367) 
Plugging of pipelines that transfer hazardous wastes is a critical risk issue and can have serious cost and schedule
impacts to waste operations. Under a TFA task to demonstrate pipeline unplugging technologies, construction of a
pilot-scale test bed for pipe plugging and unplugging experiments was completed in Summer 1999 at Florida
International University's (FIU) Hemispheric Center for Environmental Technology (HCET) in Miami, Florida. The
first round of commercial pipeline unplugging demonstrations began in August, with technologies supplied by Roto
Rooter and A to Z State Wide Plumbing. In September, the testing continued with a fluidic technology demonstrated
by AEA Technology (AEAT). The demonstrations recently concluded with a HydrokineticsTM technology developed
by AIMM Technologies, Inc.

The HyrokineticsTM technology was developed for industrial use to clean fouled and even completely blocked pipes,
heat exchanger tubes, and furnaces. The process uses "sonic resonance" that travels through a water stream to safely
transfer vibration to both the tube (or pipe) and the blockage. The pipe wall and blockage material are typically of
different compositions and vibrate at different frequencies, allowing the blockage to be dispelled, usually in large
pieces. The pipe is exposed to the sonic wave only a fraction of the process time, well below the number of cycles per
second required to cause metal fatigue even in soft metals. 

The Atlantic Group demonstrated this technology on TFA
testbeds #1 (SRS gravity drain line) and #2 (3-inch, 17-foot
pipeline) at HCET, using water pressure ranging from 100 to
150 psi. Blockage materials consisted of 5-foot-long
epoxy/sand, clay/sand/water, and bentonite/sand/water mixtures
placed in carbon steel pipes at distances ranging from 95 ft up
to approximately 1500 ft from the entry point. Eleven tests
were conducted, including a number of tests using scouring
"pigs" to aid in blockage removal. This combination of tools
successfully shaved off most of the sand-epoxy coating in the
SRS evaporator gravity drain line testbed, the first technology
demonstrated to be effective against this material. Qualifying a
pipe pig for use at a nuclear site may prove challenging,
however, due to potential safety concerns with the pig
becoming lodged in the pipeline. All or nearly all the blockages
were removed during the HydrokineticsTM demonstrations.

The FY00 unplugging demonstrations provided valuable data
for evaluating the limitations of commercially available
pipeline unplugging technology. Results of the FY00 testing
will be used to refine requirements for additional testing in
FY01. (Contact: Pete Gibbons, NHC, 509-372-4926)

The Atlantic Group used "pigs" in combination with
the HydrokineticsTM process to demonstrate their

pipeline unplugging method. (Photo provided by FIU-
HCET).

Conferences and Meetings

Plans Made for Chemical Cleaning Tests (TMS 2967) 
A number of high-level waste storage tanks across the DOE complex were built with cooling coils and other internal
structures. These internal obstructions hinder retrieval efforts, especially when dealing with the residual, or heel, waste.
Chemical cleaning has been used extensively in obstructed tanks in Russia to facilitate tank closure and to enable reuse
of their process tanks. Staff at the Savannah River Technology Center are working with Russian scientists on the TFA
task investigating chemical cleaning methods aimed at enhancing mechanical retrieval methods, particularly in relation
to retrieval in obstructed tanks. The methods are being evaluated for their ability to maintain criticality safety during

http://www.fiu.edu/textonly/
http://www.fiu.edu/textonly/
http://www.hcet.fiu.edu/r&dunplugging/default.asp
http://www.aeat.com/
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waste dissolution or softening, prevent disintegration of tank walls and floors, and minimize impacts on downstream
treatment processes.

A Russian delegation from the Zheleznogorsk nuclear facility in Russia and technical staff from the Savannah River
Site (SRS) met in Chattanooga, Tennessee, on September 29, 2000, to discuss the chemical-cleaning testing under way
in Russia to support SRS tank heel retrieval. The TFA and the Sandia National Laboratory staff who manage the NN-
40 Russian Tank Retrieval and Closure Demonstration Center (TRCDC) contract were also present. Cleaning of hard-
to-retrieve residuals, mobilization of sludge not accessible by mechanical means, and cleaning of the annulus were
discussed during this meeting. The attendees made plans for full-scale baseline testing of oxalic acid used for softening
waste and a new citric acid plus oxalic acid mixture that promises better criticality control. Also during this meeting,
the Russian delegation distributed a draft Functional Requirements for the TRCDC Chemical Retrieval Demonstration.
After the discussions, the group agreed that laboratory-scale, pilot-scale, and full-scale tank tests should be performed,
which would require about 6 months.

Oxalic acid has been used in the past at SRS, and is effective for dissolving magnesium and iron, as well as
concentrating plutonium. A demonstration of a combined oxalic and citric acid process may provide SRS with the
necessary data to decide whether or not to use the process at SRS. (Contact: Pete Gibbons, NHC, 509-372-4926)

Plans Finalized for Tank Integrity Workshop 
As reported in August 2000, TFA is partnering with staff at the Center for Non-Destructive Evaluation (CNDE) to
sponsor its first Tank Integrity Workshop. The purpose of the workshop will be to identify possible solutions and work
plans to lower or remove the barriers that impede tank-integrity management programs. The workshop will review
current tank integrity issues at sites across the DOE complex and allow for discussion of other topics generated as the
meeting progresses.

On September 19 and 20, 2000, TFA's Safety Technology Integration Manager (TIM) met at Oak Ridge National
Laboratory (ORNL) with representatives from the CNDE and technical leads for the Robotics and Characterization,
Monitoring and Sensor Technology Crosscutting Programs to further refine preparations for the workshop. During this
meeting, ORNL tank inspection and monitoring requirements were reviewed, and proposed topics for the workshop
were discussed. TFA's Safety TIM and the CNDE representatives then met in Richland, Washington, to discuss the
results of their preparatory meetings and finalize the workshop format and agenda.

The workshop is scheduled for October 30 through November 1, 2000, in Atlanta, Georgia. Similar to workshops
conducted in the past for other areas of tank remediation, this workshop will provide an opportunity for technical
issues to be discussed amongst peers in an open forum. (Contact: Mike Terry, LANL, 509-372-4303)

TFA Leads Development of Guide for Radioactive Tank Waste Retrieval and Transfer 
During the week of October 14, 2000, at the International Atomic Energy Agency's (IAEA's) request, TFA's Retrieval
Technology Integration Manager (TIM) acted as chairman of an IAEA consultancy committee developing a guide for
radioactive tank waste retrieval and transfer. The committee includes members from the United States TFA, British
Nuclear Fuels Limited Sellafield silo remediation project in the United Kingdom, SGN's La Hague reprocessing
facility in France, Russia's nuclear reactor technical institute, and Eastern European reactor plant facilities. This
publication will specifically target IAEA member states that lack major nuclear power resources, but will be useful for
any group planning tank waste remediation efforts. Sections of this document will address retrieval project planning
considerations; retrieval and transfer technologies; general lessons learned from previous retrieval activities; and
descriptions of specific retrieval projects including issues, equipment, and lessons learned.

At the meeting, committee members drafted an outline for the document and committed to completing their sections by
December 2000. The technology descriptions and site experiences will be available in January 2001 at emslws03/tfa in
the form of a status report of retrieval at DOE high-level waste sites. Six additional committee members will be sought
to assist with providing material related to technology experiences. The committee will reconvene in Vienna next fall
to finalize the text, and the document should be issued in 2002.

IAEA, TFA, and Numatec Hanford Corporation are funding this effort. The IAEA serves as the world's central

http://www.cnde.iastate.edu/cnde.html
http://www.iaea.org./
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intergovernmental forum for scientific and technical cooperation in the nuclear field. A specialized agency within the
United Nations system, the IAEA currently has 130 Member States. TFA involvement benefits the development of this
guide by providing technical expertise in the area of retrieval, as well as a DOE complex-wide perspective of retrieval-
related technologies and processes in the United States. (Contact: Pete Gibbons, NHC, 509-372-4926)

TFA FY00 Viscosity Tests Influence Operating Envelope at Hanford 
The 3.5-inch-diameter pipelines between the Hanford Site's 200 East and 200 West Areas serve to transfer waste
between the site's 177 high-level waste storage tanks. Out of seven cross-site waste transfer lines, five are permanently
plugged as a result of crystallization and gel formation resulting from past waste transfers. The TFA is assisting DOE's
Office of River Protection (ORP) by sponsoring laboratory experiments on various factors, such as phosphate
concentration, ionic strength, critical velocity, and temperature, that can lead to pipeline plugging.

On September 26, 2000, TFA's Pretreatment Technology Integration Manager met with representatives from ORP's
River Protection Project to review the results of kinetics and chemistry studies conducted in FY00. Using a waste
simulant based on Tank C-104 (a single-shell tank planned for staging during Phase 1 treatment), viscosity tests were
performed under differing temperatures and dilution factors. With 0 to 25% dilution water added, a 5oC temperature
drop increased the viscosity to nontransportable levels due to the rapid formation of sodium phosphate needle-like
crystals. However, by increasing the dilution factor to 75%, even a 25oC temperature differential provided acceptable
(transportable) viscosity levels. Additional testing on a simulant of Tank U-103 (a single-shell tank that encountered
line-plugging during saltwell pumping) focused on the effects of phosphates relative to viscosity. The experiments
showed that natrophosphate [Na7F(PO4)2], a double-salt, actually improved the viscosity of the tested simulant. The
key factor in the chemical makeup appeared to be the ratio of phosphate to fluoride. A review of the available fluoride
to phosphate ratio in the tanks showed that the anions were about equal. This means that a blending strategy using the
available fluoride may allow retrieval and transport with less dilution than originally anticipated and an increased
probability of successful transfers.

These experiments provide important data relative to solids formation in Hanford waste compositions. In FY01, TFA
will continue its investigations into the chemistry of Hanford tank waste to help ORP refine its operating window and
blending strategies for waste transfers. (Contact: Phil McGinnis, ORNL, 865-576-6845)

Upcoming Activities

October 30 - November 2, 2000 
Melter Review, Washington, DC 
(Contact: Joe Westsik, PNNL, 509-372-6330, Cheryl Nickola, PNNL, 509-375-6303)

October 31 - November 1, 2000 
Tank Integrity Workshop, Atlanta, Georgia 
(Contact: Mike Terry, LANL, 509-372-4303, Glenn Bastiaans, ISU, 515-294-3298)

October 31 - November 1, 2000 
Savannah River Site 2H Evaporator Workshop, Aiken, South Carolina 
(Contact: Phil McGinnis, ORNL, 865-576-6845)

November 2 - 3, 2000
FY01 Alternative Filters & EIC Probe Project Meetings, Aiken, South Carolina 
(Contact: Mike Terry, LANL, 509-372-4303)

November 13 - 14, 2000 
Salt Processing Project FY00 Review, Atlanta, Georgia 
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

November 14 - 16, 2000 

http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
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JCCRM Meeting, Augusta, Georgia 
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

November 15, 2000 
Fluidic Sampler FY01 Kickoff Meeting, Richland, Washington 
(Contact: Tom Thomas, INEEL, 208-526-3086)

November 17-18, 2000 
AEA Technology Retrieval Demonstration Workshop, Richland, Washington 
(Contact: Pete Gibbons, NHC, 509-372-4926)

November 20 - 21, 2000 
National Research Council Salt Processing Project Subcommittee Kickoff Meeting, Washington DC 
(Contact: Harry Harmon, PNNL, 803-557-4029)

General TFA Technical Team Contacts

Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
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Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)
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Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly to biweekly basis. To be sure you don't
miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the
bottom of this page.
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Meetings |

| Upcoming Activities | Technical Team Contacts | How to
Subscribe/Automatic E-Mail Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 20 key deliverables for
users at the Hanford Site, Savannah River Site, Oak Ridge Reservation,
Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. These key deliverables are posted at keyprod. In
each edition of our Technical Highlights, the section regarding Progress
Towards Delivering Key Products is dedicated to telling you about
significant findings made and key milestones accomplished as we work
towards delivering these products.

Progress Toward Delivering Key FY00
Products

Vitrification Of Surrogate Calcine Demonstrated (TMS
2404)
At the Idaho National Engineering and Environmental Laboratory (INEEL),
more than 1 Mgal of high-level waste calcine are stored in stainless steel
bins . For final disposal of this waste, it must be immobilized into an
acceptable form for placement in a federal repository. The TFA is
developing a process for treatment of INEEL calcine waste that will meet
federal waste repository disposal criteria, while supporting compliance with a
state of Idaho deadline for waste treatment. In FY99, a series of melter tests
simulating direct vitrification of calcine were performed to support INEEL in
evaluating the feasibility of this treatment option for calcine waste. In FY00,
TFA planned additional testing to validate these results and evaluate waste
loading potential for direct vitrification of calcine.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.pnl.gov/glossary.htm#c
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On August 3, 2000, a pilot scale vitrification demonstration using INEEL
surrogate calcine was completed. Using the EV-16 melter at Clemson
Environmental Technology Laboratory (CETL), the melter run processed a
glass loaded with 40 wt% simulated calcine, which was formulated to
minimize foaming. Testing was conducted at a target operating temperature
for the melter of 1100oC. The melter was dry-fed continuously, with glass
poured in a batch mode. The glass pouring operation was initiated every
hour, with each batch accomplished over a 20-30 minute period. Melter
level fluctuations were small; nearly steady state melter operating conditions
were maintained throughout the melter run.

During the runs, significant glass pouring improvements were observed
compared to previous runs, and operators achieved successful pour rate
control using the drain probe developed and tested earlier during a June
EV-16 run. Minimal foaming was encountered and a melt rate in the 30-
35lb/hr range was demonstrated. Fluorine retention in the glass appeared to
be near 100%. Samples of the glass and off gas are undergoing analyses. 

Successful melter runs on calcine waste glass
formulations completes a TFA FY00 Key Deliverable, and
validates results of FY99 tests demonstrating the feasibility of direct
vitrification of INEEL calcine waste. This information will be used by INEEL
to support selection of the best treatment process and development of a
robust flowsheet for calcine waste. (Contact: Bill Holtzscheiter, WSRC, 803-
725-2170) 

Large-Scale Pipeline Unplugging Technologies
Demonstrated (TMS 2367)
Waste storage tanks throughout the DOE complex were constructed with
various pipelines for transferring waste to and from the tanks. Because the
pipelines are typically buried and contaminated with radioactivity, removing
blockages in these pipelines poses significant challenges. In addition,
pipeline unplugging technologies must both locate the plug and perform
their unplugging task without causing damage to the pipelines. Identification
of viable commercial technologies to recover from potential waste transfer
line plugging at Savannah River Site (SRS), Hanford, and Oak Ridge
Reservation is critical to ensure continuous feed delivery and waste transfer
operations. In FY99, TFA funded the construction of 3 large scale pipeline
test beds at Florida International University's (FIU) Hemispheric Center for
Environmental Technology (HCET) to evaluate technologies for locating,
reaching, and unplugging pipelines. These test beds are representative of
actual nuclear waste transfer lines and are based specifically on SRS and
Hanford Site pipeline configurations.

In August, two vendors demonstrated commercially available pipeline
unplugging technologies on 5 ft. blockages located at various distances
inside testbed #1 (2-inch diameter pipeline) and testbed #2 (3-inch diameter
pipeline). The blockages were composed of a mixture of epoxy/sand or
bentonite/sand/water. Roto-rooter performed their pipeline unplugging
demonstration on August 23, 2000, using both a Harben jet and Ridgid
Snake on the 2- and 3-in. lines. A to Z State Wide Plumbing demonstrated

http://virtual.clemson.edu/CETL/
http://virtual.clemson.edu/CETL/
http://www.hcet.fiu.edu/r&dunplugging/default.asp
http://www.hcet.fiu.edu/r&dunplugging/default.asp
http://www.hcet.fiu.edu/r&dunplugging/testbeds/testbed1/
http://www.hcet.fiu.edu/r&dunplugging/testbeds/testbed2/
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AEA Technology demonstrated their fluidic wave
action pipeline unplugging method in September
2000. The repeated cycle of liquid "sloshing"
against a blockage erodes or weakens the plug
to the point where it eventually loosens and can
be flushed through. (Photo provided by FIU-
HCET).

their unplugging technology using the Harben jet on 2- and 3-in. lines on
August 28, 2000.

In September, AEA Technology
(AEAT), a British-based
company, demonstrated their
fluidic wave action pipeline
unplugging technology. This is
an entirely new, non-
mechanically intrusive
unplugging method, designed on
the suction/drive principals used
for their pulsed jet mixers
(deployed for mobilizing tank
waste at ORR). For the pipeline
unplugging scenario, the system
is connected to the far end of the
blocked pipe, at a lower
elevation than the blockage. A
vacuum is drawn on the pipe, removing most of the air from the pipe. The
system then fills the pipe with water (or other cleaning liquid) to about 95%
capacity. With this action complete, the charge vessel is pressurized to 15-
20 psi, generating a wave at the air-water interface that rolls up the pipe and
breaks against the blockage (similar to an ocean wave breaking against a
jetty). AEAT demonstrated this technology on four different blockages
located 255 ft. from the entry in testbed #2. The four 1-ft. blockages
consisted of the following mixtures: potassium-manganese/water;
bentonite/sand/water; coarse sand/water; and clay/sand/water.

FIU will prepare a report documenting the results of the demonstrations and
provide it to TFA. Testing of both commercially available and new
technologies for pipeline unplugging will continue in FY01 at the FIU
testbeds. Initiation of pipeline unplugging demonstrations on
the large-scale test bed at FIU completes a TFA FY00 Key
Deliverable. (Contact: Pete Gibbons, RPP, 509-372-4926)

Significant Events/Activities

Gunite Tank Waste Retrieval Completed! (TMS 2194)
Since the early 1990s, TFA and the Robotics Crosscutting Program have
worked with users at Oak Ridge Reservation (ORR) to meet compliance
schedules for tank waste retrieval while reducing personnel exposure and
filling technology gaps. Beginning with Tank W-3, the Modified Light Duty
Utility Arm (MLDUA), Houdini vehicle, and Confined Sluicing End Effector
(CSEE) retrieved and consolidated sludge waste from the Gunite and
Associated Tanks (GAAT) into GAAT W-9. There, the waste was
conditioned to allow safe transfer of sludge/slurry to the Melton Valley
Storage Tanks to await treatment, leaving a dense sludge layer at the
bottom of W-9. Now, with the assistance of the Heavy Waste Retrieval
System (HWRS), the remaining sludge heel in GAAT W-9 has been

http://ost.em.doe.gov/ifd/robotics/robotics.htm
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The entire GAAT Remediation Project Team, lead
by manager Dirk Van Hoesen (right), gathered to
receive congratulations from Secretary of Energy
Bill Richardson (center), and Tennessee
Congressman Zach Wamp (left). (Photo provided
by Oak Ridge National Laboratory)

effectively mobilized and transferred out of W-9, signaling completion of the
GAAT retrieval efforts.

During the latter part of August and first week of September, Oak Ridge
National Laboratory (ORNL) staff used the HWRS, in conjunction with the
Houdini vehicle and MLDUA, to complete retrieval and transfer of sludge
and slurry waste from GAAT W-9 to Bethel Valley Evaporator Service Tank
< to (BVEST) W-23. More than 156,000 gal of waste was transferred to
BVEST W-23 during the final tank cleanout of W-9. At BVEST W-23, the
waste was mixed to allow the heavier particles to settle out, then the slurry
was transferred to MVST to await treatment and disposal.

ORNL also finished wall
washing in W-9 with the CSEE,
followed by the acquisition of
two core samples from the tank
walls. On September 7, 2000,
a representative of the
Tennessee Department of
Oversight, Environment and
Conservation inspected the
tank and concurred that the
tank was cleaned sufficiently
for cessation of waste-removal
operations. A final survey will
be made using the collimated
analyzing radiation probe to
determine radiation levels in

the north quadrant, followed by a video survey to determine the condition of
the tank at the completion of operations. A closure project will be initiated in
FY01.

Completion of the GAAT retrieval operations represents a significant site
milestone towards completing cleanup of the GAAT tanks. The success of
the GAAT project represents a key accomplishment for ORNL, Bechtel-
Jacobs, TFA, and other contractor contributors that developed the
equipment and supported the retrieval operations. Results of retrieval
activities conducted at GAAT provide valuable lessons learned and
information for other DOE tank sites to use in evaluating retrieval options
and developing plans for future retrieval projects. The staff and
management who contributed to the success of the GAAT retrieval
operations are to be congratulated on a job well done! (Contact: Pete
Gibbons, RPP, 509-372-4926; Barry Burks, PGI, 865-927-5321) 

Pump Tank Mixer Commissioned At Savannah River
Site (TMS 2408)
Pump tanks at the Savannah River Site (SRS) are critical to the transfer of
high-activity radioactive waste across the site. The contents of these pump
tanks require mixing to prevent the accumulation of sludge at the bottom of
the pump tanks, which interferes with sludge transfers. Under the TFA task
to investigate mixer pump operational improvements for SRS, international
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partner AEA Technology (AEAT) developed a Pump Tank Mixer - adapted
from their pulsed jet mixing technology - to ensure homogenous consistency
of waste materials prior to transfer. The Pump Tank Mixer was installed in
Pump Tank 1 at the SRS F Tank Farm in August 1999.

Following resolution of a number of safety issues related to potential aerosol
generation and premature system shutdown, commissioning (startup testing
and operational verification) of the F Pump Tank Mixer at SRS began on
September 15 and was successfully completed on September 17, 2000. An
investigation into the operational difficulties eventually pointed to an error in
calibrating the system's pressure control board, which is the computer
responsible for timing the suction and drive phases of the mixing system. To
take advantage of lessons learned, AEAT will work with SRS on a number
of items as a follow up to the commissioning activities, including issuance of
a summary report on the commissioning, containing recommendations for
improved performance. AEAT's recommendation to leave the Prescon
controller powered up continuously will also be evaluated. (Contact: Pete
Gibbons, RPP, 509-372-4926) 

Evaluation Of Studsvik Process For Treating Sodium-
Bearing Waste Completed (TMS 2404)
At the Idaho National Engineering and Environmental Laboratory (INEEL),
over 1 Mgal of liquid waste resulting from a variety of processes (e.g.,
laboratory operations and decontamination processes) are stored
temporarily in 300,000-gal underground storage tanks. In 1998, the State of
Idaho issued a modification to a previously signed agreement with DOE,
directing the INEEL to cease use of the liquid waste storage tanks by
December 31, 2012. As part of the necessary actions to comply with this
date, the DOE Idaho Operations Office (DOE-ID) issued for public comment
a draft environmental impact statement (EIS) evaluating various
alternatives, and their associated impacts, for treatment and disposal of the
liquid sodium-bearing waste (SBW). Comments provided during the EIS
process suggested the use of a steam-reforming process to treat the SBW.

At the request of DOE-ID, TFA's Technical Team convened an independent
Review Team to evaluate the technical feasibility and applicability of
Studsvik Inc.'s THORsm steam-reforming process to treat INEEL SBW. On
August 24-25, 2000, the Review Team and several DOE-ID and INEEL site
contractor personnel met at the Studsvik, Inc. processing facility in Erwin,
Tennessee, for a tour and discussions with Studsvik personnel. They also
addressed the applicability of the process should SBW be classified as
high-level waste or transuranic waste in the future. In their letter report, the
Review Team recommended that DOE-ID should not pursue further steam-
reforming initiatives for treating SBW to produce a waste form for disposal in
a federal high-level waste repository or in the Waste Isolation Pilot Plant.
However, the Review Team noted that the dry powder produced by steam
reforming of SBW may be suitable as an interim storage waste form and dry
feed for vitrification. Should DOE-ID be interested in pursuing this
technology further, their report did include a recommendation that a multi-
step process could be followed, with appropriate go/no go decision points,
to properly evaluate further steam-reforming of SBW to produce an interim

http://www.pnl.gov/glossary.htm#s
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To organize a tremendous amount of data generated
by participants at the review, post-it notes documenting
each data need, or task to be accomplished, were
placed directly on the relevant area of the draft
roadmap. The "organization" was then discussed and
reviewed by BBWI to develop a refined roadmap.
(Photo provided by BBWI)

solid form suitable for subsequent vitrification. The Review Team supported
a previous independent recommendation to pursue direct vitrification as the
baseline SBW treatment technology.

Their letter report, Technical Review of the Applicability of the Studsvik, Inc.
THORsm Process to INEEL SBW, was provided to DOE-ID on September
11, 2000. The Review Team recommendations support INEEL plans to
pursue direct vitrification as the baseline treatment technology for SBW, and
will be used as further data for refining the SBW technology development
roadmap (see next highlight). (Contact: Tom Brouns, PNNL, 509-372-6265) 

Review Panel Supports Roadmap For Direct
Vitrification Of Sodium-Bearing Waste (TMS 2404)
Back in June 2000, at the request of the DOE-Idaho Operations Office
(DOE-ID), the TFA assembled a team of independent experts to review a
narrowed list of treatment options for the 1.4 Mgal of liquid sodium-bearing
waste (SBW) stored in tanks at the Idaho Engineering and Environmental
Laboratory (INEEL). This team of experts recommended that direct
vitrification be adopted as the baseline for SBW treatment. This treatment
method was preferred over the other options, as it produces a robust waste
form that is insensitive to pending waste form classification or disposal
decisions. Subsequently, Bechtel BWX Technologies Idaho, LLC (BBWI,
Management and Operations contractor at INEEL) developed a detailed
draft technology roadmap to support establishing direct vitrification as the
site baseline for treating SBW.

On September 14-15,
2000, TFA Technical Team
staff facilitated an expert
panel (Panel) meeting to
review the preliminary
roadmap for direct
vitrification of INEEL's
SBW. At the request of
DOE-ID, TFA convened the
Panel to provide high-level
feedback focused on
assessing whether the
roadmap was technically
viable, comprehensive, and
feasible to implement. In
addition, the Panel was
asked to assess the timing
and required development
activities needed for

INEEL/BBWI to move forward with the conceptual design of a vitrification
facility to support achieving an agreed-upon milestone with the State of
Idaho to have the SBW removed from the tanks by 2012. A Panel of five
independent reviewers (three from the TFA Technical Advisory Group )
participated in the 2-day review, at which INEEL/BBWI personnel provided
detailed information on the draft SBW technology development roadmap.
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This "operating hall", located over one of the MCC
demonstration tanks, provides room for positioning and
operating various components, like the sludge retrieval
equipment shown here. (Photo provided by MCC)

After careful examination of the draft roadmap for direct vitrification, the
Panel concluded that the draft roadmap presented a plan that was
technically valid, reasonably comprehensive, and feasible, assuming
management of programmatic constraints can be achieved. The Panel
praised the quality and amount of work completed to date by the BBWI and
TFA technical contributors and the methodology used to prepare a
substantial plan in the brief period following the mid-summer decision to
pursue direct vitrification as a primary candidate for treatment of SBW. The
Panel presented its preliminary conclusions and a number of
recommendations to focus and improve the roadmap in a meeting with
DOE-ID, BBWI, and TFA staff on September 15. The Panel's
recommendations for finalizing the SBW direct vitrification roadmap and
establishing a path forward are contained in their letter report, Technical
Review of the Idaho Sodium Bearing Waste Direct vitrification Technology
Roadmap, transmitted to DOE-ID on September 26, 2000. This report will
support DOE-ID in evaluating a decision for the Final Environmental Impact
Statement and Record of Decision on selecting direct vitrification as the
preferred baseline treatment method for SBW. (Contact: Bill Holtzscheiter,
WSRC, 803-725-2170; Betty Carteret, PNNL, 509-375-4337) 

Russian Test Facility Modified For TFA Retrieval
Tasks
In the first TFA interaction
with DOE's Nuclear
Nonproliferation program
in support of a Russian
environmental cleanup
activity, TFA's Retrieval
Technology Integration
Manager (TIM) traveled to
Russia on July 22-August
1, 2000, to observe a tank
waste retrieval and
closure demonstration.
The demonstration was
held at the Russian Tank
Retrieval and Closure
Demonstration Center
(TRCDC) at the Mining
and Chemical Combine
(MCC) underground weapons material production facility in Zheleznogorsk.
Here, two underground tanks 39-ft dia x 98-ft high have been dedicated for
testing advanced equipment and technologies for remediation of high-level
radioactive d waste tanks prior to qualification for use in cleanup activities in
both Russia and the United States. One tank will test the pulsating mixer
pump (PMP) designed to retrieve tank waste at Oak Ridge Reservation
(ORR) as well as the supply material for chemical dissolution testing at
Savannah River Site. The other will have a 13- x 19-ft access cut into the
top for adding retrieval-equipment designs. This will lead to selection of
methods to retrieve waste from four, single-shell, carbon steel tanks. Both
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locations readily lend themselves to testing retrieval and sensing
equipment.

The next phase of the demonstration includes testing an expanded version
of the PMP scheduled for deployment at ORR in FY01, and an activity to
qualify the MCC to ISO 9000 quality assurance standards and American
Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel
certifications. TFA is developing specifications and requirements for refining
the Russian PMP system design and manufacturing in accordance with
quality standards required for deployment in U.S. radioactive waste storage
tanks. Lessons learned from the U.S. deployment will be transferred back to
Russia for deployments there. (Contact: Pete Gibbons, RPP, 509-372-4926)

UNEX Process Performs Well In Flowsheet Testing
(TMS 206)
At the Idaho National Engineering and Environmental Laboratory (INEEL),
the Idaho Nuclear Technology and Engineering Center (INTEC) High-Level
Waste Program is tasked with management and treatment of 1.4 Mgal of
liquid sodium-bearing waste (SBW) and 1 Mgal of solid calcine wastes. Part
of the INTEC waste pretreatment strategy is to remove cesium (Cs),
strontium (Sr) and transuranic elements (TRU) from the waste, thereby
reducing the volume of high-activity waste, and minimizing the potential for
downstream treatment complications. INEEL is evaluating several
alternatives for separating these radionuclides, including the universal
solvent extraction (UNEX) process. The UNEX process, developed in
collaboration with the Efficient Separations and Processing Crosscutting
Program and the Khlopin Radium Institute in St. Petersburg, Russia,
separates Cs, Sr, and actinides from acidic waste solutions in a single step.

Using a 26-stage 3.3-cm diameter contactor , INEEL recently completed
extended flowsheet testing of the UNEX process with both simulated
concentrated SBW and dissolved pilot plant calcine. This testing was
performed to evaluate the UNEX process under continuous operation for an
extended period of time, as well as to evaluate several modifications to the
UNEX flowsheet. During 70 hours of continuous testing with simulated
SBW, the UNEX solvent was recycled a total of 89 times. Removal
efficiencies of 98.6% and 99.9% were obtained for Cs and Sr in the
simulated SBW, respectively. Results from the testing indicate that there
was not a buildup of any components in the UNEX solvent, and the solvent
maintained its high performance over extended recycle times. Only minor
adjustments to the solvent composition used to process the simulated SBW
were made to process the dissolved Zr calcine solution. Removal
efficiencies of 99.94%, >99.999%, and >99.6% were obtained for Cs, Sr,
and Ce (Am surrogate), respectively. Formation of precipitates was not
observed during the testing.

The success of these two flowsheet tests demonstrates the utility of the
UNEX process to pretreat radioactive wastes of widely different feed
compositions using one step. This information will be an important
consideration as the INEEL refines their SBW and calcine treatment

http://www.pnl.gov/glossary.htm#s
http://www.pnl.gov/glossary.htm#c
http://www.ornl.gov/divisions/ctd/ESP/index.htm
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flowsheets. (Contact: Phil McGinnis, ORNL, 865-576-6845; Jack Watson,
ESP, 865 574-6795) 

Report Consolidates Information From Hanford
Retrieval Projects
In 1995, the Hanford Site's Tank Waste Remediation System initiated a two-
part project to demonstrate the capability of commercial retrieval technology
to retrieve waste from single-shell, high-level radioactive waste tanks. The
Acquire Commercial Technology for Retrieval (ACTR) program began in
June 1995 to evaluate technologies and contracting methods industrial firms
would use to retrieve waste from the Hanford Site's single-shell tanks . In
May 1996, the Hanford Tank Initiative (HTI) was initiated to demonstrate the
capability of commercial retrieval technology to retrieve the hard heel waste
from Tank C-106 and to evaluate closure readiness of a second single-shell
tank (Tank AX-104, from which most waste has been retrieved). The
objective of HTI was to minimize technical and program risks and
uncertainties by removing and characterizing waste with technologies and
methods needed to support the Hanford Site's future tank waste remediation
and tank farm closure activities. As a repository of information obtained in
support of this project, TFA co-sponsored development of a searchable
document database, which has since been named the Tanks Technology
Guide, or TTG. When HTI activities were halted in late 1998, TFA and site
partners at Hanford wanted to ensure that the information gathered during
these activities was available in summary format for future use.

The DOE Office of River Protection's River Protection Project (RPP)
recently delivered a consolidated database report, Hanford Tanks
Initiative/Acquire Commercial Technology for Retrieval Report and
Database (RPP-6947, Rev 0), of retrieval documents generated or
referenced during the course of the ACTR project starting in 1996 through
the halt of the HTI project in 1998. The report contains document abstracts
and the location of electronic copies, if any exist. Most of the abstracts are
also available on the TTG website (emslws03/tfa). This report will serve as
a permanent resource index for the retrieval work accomplished for the C-
106 heel retrieval project at the Hanford Site from 1996-1998 and may be
useful for other sites investigating heel-retrieval technologies.

The TTG has now progressed from fulfilling the informational needs of a
single project (HTI) under the TFA retrieval function, to more broadly
providing a repository of information related to major retrieval projects at
DOE site and programs nationwide. FY01 efforts and upgrades to the TTG
will include populating the TTG with documentation from the other TFA
functional areas (safety, characterization, immobilization, pretreatment, and
closure), and implementing web-based electronic submittal pages for
documents and photos. (Contact: Pete Gibbons, RPP, 509-372-4926;
Lynne Roeder-Smith, PNNL, 509-372-4331)

Conferences and Meetings

ASME Review Endorses High-Activity Waste Forms

http://www.hanford.gov/tanks/hti/hti.htm
http://www.hanford.gov/orp/index.html
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Task (TMS 2009)
TFA is working with partners at the Idaho National Engineering and
Environmental Laboratory (INEEL) to develop vitrification processes that are
capable of immobilizing the site's calcine and sodium-bearing waste (SBW)
into a qualified waste form that is road ready for disposal before the year
2035. The TFA task investigating immobilization of INEEL high-activity
wastes (HAW) was presented to an ASME Review Panel (Panel) on
September 12-13, 2000 in Richland, WA. Project documentation was
provided to the review panel prior to the meeting to facilitate the review
session.

On September 12, TFA Technical Team staff reviewed the glass
formulation work on sodium bearing waste, HAW fraction from full
separations of the calcine, and direct vitrification of the calcine. The
Technical Team then presented data on waste loading achieved on each
waste stream, glass performance properties, performance versus
operational limits, and technical issues still under investigation. As flowsheet
and glass analysis are in very early stages of process and flowsheet
development, the glass performance data will be used primarily as a
technical basis for process feasibility analysis and process decisions. The
following key contributions were presented:

1. Glass work showed that 35 wt% waste loading could be achieved for
SBW, making it viable to consider direct vitrification of that stream, if it
is to be treated as HLW.

2. The compositional variation study on the full separations option
showed that process steps related to solvent extraction added
phosphate up to levels that were very detrimental to glass
performance (8 to 16% waste loading). The results of this work
provided the basis for modifying the solvent extraction process to
reduce phosphate.

3. Similar work on direct vitrification of calcine showed much higher
waste loading (up to 40+% with work to date) than the baseline of
25%. This technical basis allows the pursuit of waste loadings in the
50% range while meeting HLW acceptance criteria. Direct vitrification
using 50+% waste loading begins to challenge the economics of the
separations options.

Time was allotted the next day to give the Panel the opportunity to ask
clarifying questions. Several technical comments made by the ASME panel
will be incorporated into the development program, including refinement of
the SBW simulant recipe to ensure a more representative composition.

The Panel's report, submitted on September 20, stated, among other
positive comments, "The INEEL HLW treatment program is undergirded by
a highly-competent, energetic, and mission oriented technical team,
composed of personnel from several DOE sites. The degree of cooperation
in complementary technical abilities among the members of the Project
Team is exemplary." Based on the very positive results of the ASME review,
the TFA will recommend the HAW Forms task team proceed with planned
vitrification technology activities in FY01. A formal TFA response to the

http://www.pnl.gov/glossary.htm#v
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ASME report will be provided by the November 20 due date. (Contact: Bill
Holtzscheiter, WSRC, 803-725-2170) 

International Collaboration Opportunities Identified
For Retrieval Activities
On September 6, 2000, the Russian Tank Retrieval and Closure
Demonstration Center (TRCDC) program manager from Sandia National
Laboratory (SNL), visited the Hanford Site to discuss potential coordination
opportunities between DOE NN-40 (Defense Nuclear Nonproliferation)
retrieval technology activities and TFA. One of these areas involved
agreeing to keep TFA informed of their independent technology
development efforts to facilitate an understanding of site-supported NN-40
technical-development. Another area was the possibility of a TFA
recommendation to use the TRCDC facility for hot-deployment testing of
TFA-developed equipment, with TFA co-funding to NN-40.

Currently, the Savannah River Site is working with TRCDC at the Mining
and Chemical Combine (MCC) near Zheleznogorsk, Russia, to conduct
chemical-cleaning testing using a recipe developed in Russia through TFA's
Joint Coordination Committee for Environmental Management (JCCEM)
agreement. TFA's Retrieval Technology Integration Manager and a
representative of American-Russian Environmental Services will facilitate a
meeting on September 26, 2000, to draft a statement of work for the
Russian chemical tests. The West Valley Demonstration Project , which is
completing vitrification operations and focusing on heel retrieval, is
interested in the chemical cleaning developments and will send an observer
to that meeting.

In addition, the Russians are offering to deploy technologies at the TRCDC
using hot plutonium-uranium extraction (PUREX) sludge. This is a unique
opportunity for pilot-scale testing of processes on material containing fission
products. MCC is also planning to demonstrate an advanced pulsating
mixer pump to retrieve heavy sludges. While TFA does not directly fund this
effort, it relates to strategic TFA interests in demonstrating the limits of
similar technology planned for deployment at Oak Ridge Reservation, as
well as whether the system has sufficient power for Hanford Site or
Savannah River Site applications. Increased coordination between TFA and
DOE NN-40 activities has the potential to accelerate the development of
new/improved retrieval technologies and to promote cost savings by
deploying more efficient equipment and avoiding costly duplication of effort.
(Contact: Pete Gibbons, RPP, 509-372-4926) 

Two Technologies Chosen At West Valley
Demonstration Project Canister Decontamination
Meeting
TFA's Closure Technology Integration Manager and personnel from the
Florida International University (FIU), Savannah River Site (SRS), and West
Valley Demonstration Project (WVDP) participated in a Canister
Decontamination Meeting on August 21, 2000, at West Valley, New York, to
discuss various technologies for decontaminating the exterior of high-level
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waste canisters containing vitrified waste. TFA is teaming with FIU to help
SRS replace their existing process for decontaminating canisters with one
that is more efficient. These efforts also support WVDP, which is concerned
about recontamination of their canisters during storage.

SRS's first choice was ultra high-pressure water (<5000 psi) technology.
Similar processes are being used internationally for canister
decontamination efforts. They also felt the technology might be integrated
into their existing system; would eliminate the use of frit, which currently
must be recycled back to the vitrification process stream; and would use
less water than the current frit process. Their second choice was
neodymium yttrium-aluminum garnet (ND:YAG) laser ablation, though there
were concerns that the user facility would have to be substantially modified
before implementing this technology.

WVDP's first choice was ND:YAG laser ablation, as they were not sure that
a water-processing facility would be available during canister
decontamination. They were also interested in learning whether laser-
induced breakdown spectroscopy (LIBS) could be simultaneously deployed
to monitor contamination levels as decontamination progressed (BNFL
recently published information regarding its successful use of LIBS for
contamination monitoring). WVDP's second choice was ultra high-pressure
water. Of the two water technologies (high pressure water versus steam
cleaning), they felt that a high-pressure system might be simpler to
implement than a steam system that required boilers, etc.

After all participants identified ND:YAG laser ablation and ultra high-
pressure water (<5000 psi) as preferred methods for canister
decontamination, discussion centered on what might be accomplished
during FY01 that would most benefit SRS and WVDP. During the meeting,
FIU indicated that $250K of FY01 university money would be available to
support the project, and committed to estimating how much the preferred
tasks might cost. FY01 efforts will provide additional technical and facility
integration insights so that the two sites can decide on future
implementation. (Contact: Larry Bustard, SNL, 505-845-8661) 

ASME Review Conducted For Alternative HEPA Filters
Task (TMS 2091)
As part of TFA's project review process, an ASME Peer Review Panel
(Panel) was convened to review progress on the Alternative High Efficiency
Particulate Air Filtration System task. The review was conducted on two
competing technologies, sintered metal and ceramic filters, under
consideration for use at the Savannah River Site (SRS) to improve filtration
systems for tank ventilation. To prepare the Panel for the formal review,
project documentation was provided to them prior to the meeting. The peer
review was subsequently conducted on September 11, 2000 in Richland,
Washington, with participation from TFA, Savannah River Technology
Center (SRTC), Mott Corp., CeraMem Corp, and the National
Environmental Technology Laboratory (NETL).

TFA's Safety Technology Integration Manager provided opening remarks

http://www.netl.doe.gov/
http://www.netl.doe.gov/
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and a program overview, then facilitated the presentations. The SRS
Principal Investigator presented the results of the SRTC filter testing
program. Representatives from Mott and CeraMem then presented their
respective sintered metal and ceramic filter system technologies. Following
an executive session of the Panel, discussion time was provided to give the
Panel the opportunity to ask clarifying questions. The Panel's reports (one
for each technology), submitted on September 20, 2000, were generally
positive and recommended that development of both filter technologies
should continue, but that a number of issues should be addressed as part of
the continuing project workscope.

Based on the results of the review, TFA will proceed with full-scale
development of both filter technologies leading to selection of one of these
technologies for conducting a hot demonstration on an SRS waste tank . A
final TFA response to the ASME report is due November 20. (Contact: Mike
Terry, LANL, 509-372-4303) 

Conference Call Provides Update On Tank Mixing And
Retrieval Activities
In FY00, TFA initiated a series of conference calls to foster technical
communication among the end user communities, the national laboratories
supporting their projects, and TFA. On September 7, 2000, the second
Hanford-Savannah River Site (SRS) conference call on tank mixing retrieval
activities was conducted. TFA's Retrieval Technology Integration Manager
(TIM), tank mixing and retrieval staff from Hanford and SRS, and TFA
principal investigators working on mixing tasks participated on the call.

SRS participants provided a status on Tank 8 and Tank 19 retrieval
activities and plans. Tank 8 is fully mixed and four mixers are
operating once a month to hold the slurry in suspension while the
receipt tank is readied; transfer are expected to begin in November.
SRS also explained their rationale for selecting a new, segmented
bearing design for their long-shaft mixer. This design will be tested in
FY01, the results of which will lead to a decision on whether or not use
the design in Tank 7.
Retrieval staff from Pacific Northwest National Laboratory provided a
progress report on testing underway to determine optimum mixing
methods for SRS.
Hanford personnel provided an update on testing of the Advanced
Design Mixer Pump for Tank AZ-101. Hanford staff also answered
SRS questions related to the Tank SY-101 mitigation mixer pump and
its submerged motor.

The call provided an opportunity to discuss technology, equipment, and
operational approaches to mixing wastes before retrieval; discuss technical
issues and safety concerns before field deployment; pass on lessons
learned after field deployments; adjust plans to meet immediate user needs;
and identify potential areas of future collaboration between TFA and the
sites. Staff from the various organizations will continue to supporting this
teaming effort by participating in the calls to discuss current technical issues
and lessons learned, and providing insights into mixing efforts and other
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related topics at their sites. (Contact: Pete Gibbons, RPP, 509-372-4926) 

Plans Underway For Upcoming National Tank Closure
Workshop
On August 13-14, 2000, TFA's Closure Technology Integration Manager
met with representatives from the Savannah River Site, Idaho National
Engineering and Environmental Laboratory (INEEL), West Valley
Demonstration Project (WVDP), Hanford Site, DOE Headquarters Offices of
Environmental Management (EM) and Environmental Safety and Health, to
plan for the upcoming National Tank Closure Workshop. The workshop will
be held at WVDP's Ashford office complex on October 17-18, 2000.

A number of preliminary agenda items were discussed, including the status
of tank closure activities at the various DOE sites, and long-term
stewardship and land use planning relating to closure. Meeting participants
also briefly discussed the Implementation Guide for Waste Incidental to
Reprocessing (WIR) determinations being prepared by EM-22, and the Tier
1 Closure Plan submitted by SRS to DOE Headquarters for review and
approval. The TFA plans to present information on their closure tasks to
support Oak Ridge Reservation, SRS and INEEL. (Contact: Larry Bustard,
SNL, 505-845-8661) 

TFA Staff Members Present Paper On Alternative
Filters At Conference (TMS 2091)
On September 12, 2000,
Savannah River Technology
Center (SRTC) staff and TFA's
Safety Technology Integration
Manager presented a paper
entitled "Experimental
Investigation of In Situ
Cleanable or Regenerable
Filters for High-Level
Radioactive Liquid Waste
Tanks" at the 26th Nuclear Air
Cleaning and Treatment
Conference in Richland, WA.
Their information described the
alternative filter media testing
performed at SRTC as a part of the TFA project investigating alternative
high-efficiency particulate air (HEPA) filtration media and systems for use on
high-level waste tanks at the Savannah River Site. The paper elicited
significant discussion among the conference participants.

The TFA Alternative HEPA Filters task addresses problems related to filter
failure and waste disposal associated with the present glass HEPA filters.
TFA and NETL are working with two vendors, Mott Corporation and
CeraMem Corporation, to develop alternative filters that can withstand the
high temperature, pressure, and moisture conditions that cause structural
damage to the glass filters, and that can be cleaned in situ and reused,
resulting in significant cost savings. (Contact: Mike Terry, LANL, 509-372-
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4331) 

Upcoming Activities
October 2-5, 2000
Waste Complex Monitor Forum, 
Amelia Island, Florida
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

October 6, 2000
Pipeline Unplugging Meeting with Russians and Florida International
University,
Miami, Florida
(Contact: Pete Gibbons, RPP, 509-372-4926)

October 8-13, 2000
IAEA Committee Meeting on Tank Waste Mobilization and Transfer,
Vienna, Austria
(Contact: Pete Gibbons, RPP, 509-372-4926)

October 17-18, 2000
National Tank Closure Workshop, 
West Valley, New York
(Contact: Larry Bustard, SNL, 505-845-8661)

October 23, 2000
WERC Design Contest Planning/Board Meeting,
Albuquerque, New Mexico
(Contact: Pete Gibbons, RPP, 509-372-4926))

October 24, 2000
Dual Coriolis Monitor Review, 
Miami, Florida
(Contact: Tom Thomas, INEEL, 208-526-3086)

October 25-26, 2000
Kickoff Meeting for Endoscope Technology; Review Status on Preparations
for Dual Coriolis Monitor and Corrosion Probe, 
Aiken, South Carolina
(Contact: Tom Thomas, INEEL, 208-526-3086)

October 31 - November 1, 2000
Tank Integrity Workshop, 
Atlanta, Georgia
(Contact: Mike Terry 509-372-4303, Glenn Bastiaans (515) 294-3298)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
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E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)
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Tom Thomas, INEEL
Phone: 208-526-3086
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E-mail: trt@inel.gov
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Bill Holtzscheiter, WSRC
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Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, CHG
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the
bottom of this page.

Period Ending August 31, 2000

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 20 key deliverables for users at the Hanford Site, Savannah
River Site, Oak Ridge Reservation, Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. These key deliverables are posted at keyprod. In each edition of our Technical Highlights, the
section regarding Progress Towards Delivering Key Products is dedicated to telling you about significant findings
made and key milestones accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY00 Products

Flygt Mixers Deployed At Savannah River Site (TMS 2232)
At the Savannah River Site (SRS), approximately 34 million gallons of radioactive waste from past nuclear fuel
separations processes is stored in 51 underground carbon-steel tanks. The site is using long-shaft mixer pumps as their
baseline to retrieve this waste and transfer it to the Defense Waste Processing facility for subsequent vitrification
operations. Conventional waste mixing and removal techniques using the 150 HP slurry pumps have left up to 40,000
gal of residual sludge waste heels in Tank 19 . The SRS Tank 19 Heel Removal Project is a joint effort between
Westinghouse Savannah River Company and TFA to demonstrate alternative technologies for waste removal and tank
closure. One of these technologies is the Flygt Mixer , a pumping device similar to an outboard motor. It is smaller and
offers a lower cost alternative to the existing long-shaft, vertical slurry pump technology used at SRS to mix sludge
during waste removal. TFA is working with SRS to evaluate the performance of Flygt Mixers in Tank 19 to determine
their effectiveness for improving sludge removal performance.

Following two years of scale up and verification testing conducted at Pacific Northwest National Laboratory and the
SRS TNX Test Facility, SRS staff installed the third of three Flygt Mixers in Tank 19 on August 2, 2000. The multiple
mixer configuration was shown to provide more turbulent, effective suspension and mixing of settled zeolite and
sludge in the tank bottom. After verification that the mixer is operating with the correct rotation, it can be lowered and
operated in the vertical position to clear the sludge mound from its landing zone beneath the southwest riser. The
schedule calls for mixing to begin in September, with retrieval projected for completion within one month from
initiation. These activities complete a TFA FY00 Key Deliverable to deploy Flygt Mixers in Tank 19 at SRS.

Also in support of the heel retrieval project, the main transfer pump (Bibo) and Pitbull™ pump were installed (on the
same mast) in Tank 19. The Pitbull™ pump is a cylindrical tank designed with a flapper valve on the bottom. The
pump's air system draws a vacuum on the tank, pulling water and sludge into the tank. When the tank is full, a sensor
causes the tank to be pressurized, forcing its contents up the discharge leg and into the transfer line. A check valve in
the discharge leg prevents back-flow. In addition, SRS recently installed a decanted water return transfer pump in
Tank 18 in preparation for the waste recycle/dilution strategy using the Flygt Mixers. (Contact: Pete Gibbons, CHG,
509-372-4926) 

Integrated Corrosion Monitoring Station Installed At Hanford Site (TMS 1985)
Sixty-seven of the 149 single-shell carbon-steel tanks at the Hanford Site are either known or suspected of leaking
waste to the environment. The leaks may be a result of localized corrosion of the tank wall resulting from nitrate-
induced stress corrosion cracking and pitting. To guard against this damage, corrosion inhibitors are added to the waste
when chemistry specifications fall outside the operating parameters. However, the sampling and analysis techniques
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used to provide these measurements are cumbersome and do not provide timely data, and results in conservative and
costly corrosion control measures. To improve the corrosion control process, TFA and partners at the Hanford Site
began developing an electrochemical noise (EN) monitoring probe in 1996. EN consists of low frequency (< 1 Hz) and
small amplitude signals that are spontaneously generated by electrochemical reactions occurring during the corrosion
process. EN probes containing progressively sophisticated software and sensitivity are now installed in three double-
shell tanks in Hanford's AN Tank Farm .

In FY00, TFA funded efforts to develop an integrated monitoring station to serve as a central data collection point for
the EN probes installed in the AN Tank Farm. On August 3, 2000, the integrated corrosion probe monitoring station
was successfully installed in the AN-271 instrument building. This instrument building houses the computer cabinet
used to collect corrosion monitoring data from each of the probes, along with other tank farm instrumentation.
Currently, only the Tank AN-105 EN corrosion probe is hardwired back to the integrated monitoring station. Upgraded
data-collection cabinets for the EN corrosion probes located in Tanks AN-102 and AN-107 are currently scheduled for
installation in early FY01. Data collected by instrumentation in these cabinets will be routed back to the integrated
corrosion monitoring station. Based on the final design, another corrosion monitoring system (EN probe plus above
ground cabinets and instrumentation) is scheduled for installation in FY01. This system will also be routed back to the
integrated corrosion monitoring station.

The corrosion probe is relatively inexpensive compared to the costs of tank sampling and laboratory chemistry
analysis. Using this technology, corrosion monitoring can significantly reduce downstream costs by providing real-
time data that would refine and minimize the amount of corrosion inhibitor added to the waste. Installation of the
integrated monitoring station completes a TFA FY00 Key Deliverable, and represents a key step toward providing
a centralized data collection point for the various EN probes installed at Hanford. (Contact: Mike Terry, LANL, 509-
372-4303)

Significant Events/Activities

Fabrication Begins On Video Inspection System (TMS 2940)
Radioactive waste tank sites across the DOE complex share a common need to assess and confirm the integrity of their
aging storage tanks, many of which were put into use half a century ago. The approach for the Melton Valley Storage
Tanks (MVSTs) at the Oak Ride Reservation (ORR) is to lower a camera/light assembly down a 3-in. riser for visual
inspection and to estimate the volume of sludge by its emerging profile as the supernatant to is pumped from the tanks.
Previously in FY00, Bechtel Jacobs prepared the Functions and Requirements for both internal visual-inspection
equipment and external non-destructive examination equipment for the MVSTs. TFA and the Robotics Crosscutting
Program are now developing the deployment platform for internal inspection and procuring a camera for cold testing
on a prototypical setup.

Fabrication of the deployment arm and the remote viewing system for the video inspection system began in July 2000.
Waste Management Federal (subcontractor to Bechtel Jacobs) measured the opening of tank riser ports using two 1-ft.
long heads, measuring 3 in. and 2.5 in. in diameter, at the end of a 12-ft. long pole. The 3-in. head could not penetrate
the riser, but the 2.5-in. head did. Although the narrower head hit a small obstruction (a weld fillet, skewed pipe joint,
or rebar) near the entrance to the vapor space in the tank, operators were able to maneuver around the obstruction and
enter the tank with the 2.5-in. tool. The inspection system designed by Oak Ridge National Laboratory is based on a 2-
in. camera head, so a 2.5-in. sleeve will be installed in the riser before installation of the camera system. This sleeve is
intended to reduce contamination of the camera system and prevent the camera head from being damaged by
obstructions in the riser. (Contact: Mike Terry, LANL, 509-372-4303)

Gunite Tank Waste Retrieval Continues; Pipe Capping Tool Deployed (TMS 85, 810, 812, 890,
2093, 2194)
Using technologies developed with support from the TFA, almost all of the sludge waste in the Gunite and Associated
Tanks (GAAT) at the Oak Ridge Reservation (ORR) has been retrieved and transferred to the site's Melton Valley
Storage Tanks (MVST) to await treatment operations. Only GAAT W-9 still contains waste, and this waste represents
the stubborn heavy sludge resulting from the previous waste consolidation efforts. TFA and the Robotics Crosscutting

http://ost.em.doe.gov/ifd/robotics/robotics.htm
http://ost.em.doe.gov/ifd/robotics/robotics.htm
http://www.pnl.gov/glossary.htm#g
http://www.pnl.gov/glossary.htm#g
http://www.pnl.gov/glossary.htm#m
http://www.pnl.gov/glossary.htm#m
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Program worked with site partners in developing the Heavy Waste Retrieval System (HWRS) to retrieve the
nonpumpable tank waste from GAAT W-9 at ORR.

The HWRS is designed with a small surge tank for capturing effluent from the sluicing system. An air-operated
double-diaphragm pump is used to pump waste from the surge tank to the active system. A second pump is used to
feed supernate to the surge tank so that a steady flow can be maintained through the transfer system when cleaning the
tank bottom, or when operations in heavy sludge result in low or discontinuous discharge from the confined sluicing

system.

The HWRS began operating to transfer waste from GAAT W-9 in
mid-July 2000. As of mid-August, the HWRS was deployed along
with the Modified Light Duty Utility Arm (MLDUA) and the
Confined Sluicing End Effector (CSEE) to transfer approximately
89,000 gal of slurry waste from GAAT W-9. Project staff project that
a minimum of four more batches of slurry must be transferred from
GAAT W-9 to meet applicable tank closure criteria. In addition to the
waste transfers, the MLDUA used a pipe capping tool to insert an
epoxy plug into the overflow pipe between Tanks W-9 and W-10.
This was performed from within Tank W-9 on August 3, 2000, and
prevents the need to re-enter the tank to excavate, cut, and cap this
pipe at a later time to prevent potential leakage into the tank. (Contact:
Pete Gibbons, CHG, 509-372-4926) 

Mixer Pump Test Facility Demonstrated At Hanford Site
Radioactive sludge in tanks at the Savannah River Site (SRS) is sent as "feed" to the site's Defense Waste Processing
Facility where it is vitrified and readied for disposal. To get the sludge out of the tanks, the site relies on long-shaft
mixers to mix and suspend the waste for transfer. To increase the efficiency and decrease the time and the cost of
transferring waste between tanks, TFA is working with users at SRS to optimize the agitation process of long-shaft
mixers.

In support of the Mixer Pump Operational Improvements task for SRS, partners at Pacific Northwest National
Laboratory (PNNL) constructed a scaled mixer pump test apparatus in the Hanford Site 338 Building. On August 17,
2000, PNNL principal investigators conducted a demonstration of the test equipment, which was observed by about 25
people from TFA, the Office of River Protection's River Protection Project, and other projects at Hanford related to
tank waste retrieval. The apparatus is designed to test various phase-angle separations to optimize the solids
concentration of a waste mixture and/or the effective cleaning radius of the mixer nozzles. The apparatus includes a 6-
ft diameter tank and two mixing nozzles located at mid radius and along the same diameter. With motor drives and
software, the nozzles can be rotated at any given speed and synchronized to maintain a phase angle between them.
Project personnel anticipate this data can be used in the field to improve mixer pump range and retrieval efficiency.
An instrumented critical velocity pipe loop was also demonstrated for providing data on liquid/solid slurry mixtures in
support of slurry pipeline studies at Florida International University's Hemispheric Center for Environmental
Technology (also funded by TFA).

The mixing test apparatus will provide data on the performance of mixer pumps for mixtures containing rapidly
settling solids, which is a key retrieval challenge at SRS and Hanford. Results of the SRS work for long-shaft mixer
equipment and operational improvements may be useful for Hanford as that site identifies candidate processes for their
sludge retrieval activities. (Contact: Pete Gibbons, CHG, 509-372-4926) 

Conferences and Meetings

Planning Begins For FY01 Tank Integrity Workshop
Integrity issues are critical as radioactive waste storage tanks across the DOE complex get older, and more aggressive
methods are required to retrieve tank heels and residual waste before closure. In prior years, limited funding in this

http://www.hanford.gov/orp/index.html
http://www.hcet.fiu.edu/r&dunplugging/default.asp
http://www.hcet.fiu.edu/r&dunplugging/default.asp
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area led to a somewhat piecemeal approach to this problem. In FY01, TFA is integrating these efforts by funding the
Center for Non-Destructive Evaluation (CNDE) at Iowa State University to assist with investigations in this area,
beginning with a workshop to exchange previously studies approaches and concepts aimed at identifying the best
commercial options for evaluating tank integrity.

To get an early start on the preparations for the Tank Integrity Workshop scheduled for the first quarter of FY01, TFA
authorized funding for personnel at the CNDE to begin the planning process. Two individuals from CNDE spent 3
days (August 1-3) at the Hanford Site in working sessions with the TFA Safety Technical Integration Manager , the
Technical Lead for the Characterization, Monitoring, and Sensor Technology Crosscutting Program , and staff from
DOE-Richland Operations, CH2MHill Hanford Group, and Pacific Northwest National Laboratory. These sessions
were designed to (1) introduce them to the TFA, (2) review the overall tank integrity challenge experienced at the
various high-level waste tank sites and discuss the more site specific tank integrity issues at Hanford, (3) make
preliminary introductions to key individuals leading the tank integrity programs at the various sites (where possible),
and (4) initiate preparations for the workshop, including developing a preliminary list of goals and objectives,
estimating site participation, identifying key issues to discuss with the participating sites during information gathering
site visits before the workshop, developing a preliminary agenda, and establishing the dates for the workshop
(tentatively October 30-November 1, 2000).

Based on the information from these working sessions, CNDE will move forward in preparing for the site visits,
making decisions regarding the content of the workshop, and identifying candidate locations for the workshop.
(Contact: Mike Terry, LANL, 509-372-4303; Glenn Bastiaans, ISU, 515-294-3298) 

Cementation Work On Low-Activity Waste Forms Undergoes Peer Review (TMS 82)
At the Idaho National Engineering and Environmental Laboratory (INEEL), newly-generated liquid waste (NGLW) is
the term used to describe the liquid waste stream resulting from calcine operations, decontamination, and other
activities at the site's Idaho Nuclear Technology and Engineering Center. This waste stream is listed under the
Resource Conservation and Recovery Act (RCRA), and contains some cesium and trace transuranic elements from
decontamination flushes, evaporator overheads, and other dilute low-activity waste streams. NGLW has traditionally
been combined with existing sodium-bearing wastes stored in the tank farm. Recent regulatory agreements with the
State of Idaho require the INEEL to cease adding liquid wastes to the tanks by 2005. TFA is working with site partners
at INEEL and international partner AEA Technology (AEAT) to develop a process to directly immobilize the waste
stream by mixing it with grout and disposing it in drums. INEEL is working with AEAT to apply their grout
formulation and process development expertise to conduct a pilot scale demonstration of this process.

During FY98-FY99, AEAT developed grout formulations for INEEL's sodium-bearing waste, and in FY99-FY00
made refinements to the formulation to accommodate the NGLW composition. In close coordination with users at
INEEL, TFA conducted an American Society of Mechanical Engineers (ASME) Peer Review on August 8 and 9,
2000, in Idaho Falls, Idaho, on work related to cementation of low-activity waste streams at INEEL. The ASME
review focused on the TFA task investigating cementation of NGLW. TFA technical partners from Bechtel BWX
Technologies Idaho, Savannah River Technology Center, and AEAT provided technical presentations on the project,
including discussions of waste-stream characteristics, waste-disposal options, waste-acceptance criteria, grout-
formulation development, process-flowsheet development, and project organization. Participants discussed the results
of a recent feasibility study (see April 2000 Technical Highlights), including selection of Envirocare as the preferred
disposal site and the INEEL project planning necessary to conduct a cold demonstration and hot pilot plant
demonstration. The focus of the review was on treatment of the NGLW, but also discussed the potential application of
this work to treatment of site's sodium-bearing waste.

Results of the ASME review were documented and provided to TFA for response. The review resulted in a positive
assessment. The TFA low-activity waste cementation activities will help the site meet its goal to cease adding new
liquid wastes to the INEEL high-level waste tanks by 2005, and also supports DOE-Idaho compliance with the
settlement agreement with the State of Idaho to have all liquids removed from the tanks by 2012. (Contact: Bill
Holtzscheiter, WSRC, 803-725-2170) 

Pipeline Unplugging Methods Demonstrated In University Competition (TMS 2367)

http://www.cnde.iastate.edu/cnde.html
http://www.cmst.org/cmst/contacts.html#liaisons
http://www.pnl.gov/glossary.htm#c
http://www.pnl.gov/glossary.htm#t
http://www.pnl.gov/glossary.htm#s
http://www.aeat.com/
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Montana Tech students demonstrate their bench scale
control system. (Photos provided by Los Alamos
National Laboratory)

Purdue University students explain their winning process to
TFA judges Tim Welch (Oak Ridge National Laboratory) and
Mike Rinker (Pacific Nothwest National Laboratory).

The Waste-management Educational & Research Consortium (WERC)
provides an opportunity for university teams from across the United
States to present their solutions to real-world environmental problems.
For the past several years, TFA has leveraged this inexpensive
opportunity by providing judges and developing research problems for
the annual design contest. In April 2000, WERC held its 10th annual
environmental design contest at New Mexico State University. As well
as providing three judges for this year's competition, TFA sponsored a
research task involving development and demonstration of a method to
remove a 4-ft-long, phosphate-fluoride-nitrate plug from a 1-inch
diameter pipeline. Restrictions were placed on the acceptable solutions
to make the bench-scale test more realistic.

The TFA task attracted five university teams: Michigan Technological
University, Montana Tech, Ohio University, Oregon State University,
and Purdue University. Each university was given approximately 48
hours to remove the plug - a simulant recipe developed by Oak Ridge
National Laboratory and based on Hanford Tank SX-104 waste. All five teams showed some progress towards
unplugging the pipe, with the best removal methods using a combination of chemical and physical processes. The
Purdue University and Montana Tech carbon dioxide processes appeared to be the most promising technologies based
on the WERC bench-scale tests.

Purdue University won the competition and a contract is being
placed for follow-on work in demonstrating how rapidly (or
slowly) phosphoric acid neutralization will progress along a pipe
filled with caustic. This will show if the method could be used
passively to work on a precipitated salt blockage, and is part of
TFA's pipeline unplugging investigations underway at Florida
International University.

Information from the WERC competition supports ongoing
research into Hanford tank waste chemistry and pipeline
unplugging technologies. The contract with Purdue University
represents the first time TFA has pursued the investigation of a
university design concept. (Contact: Pete Gibbons, CHG, 509-
372-4926) 

Upcoming Activities

September 10-12, 2000
26th Nuclear Air Cleaning and Treatment Conference,
Richland, Washington
(Contact: Mike Terry, LANL, 509-372-4303)

September 11-12, 2000
ASME Review of Alternative Filtration Systems for Savannah River Site,
Richland, Washington
(Contact: Mike Terry, LANL, 509-372-4303)

September 12-13, 2000
ASME review of High-Activity Waste Forms,
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Richland, Washington
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

September 14-15, 2000
Independent Review of INEEL Sodium-Bearing Waste Direct Vitrification Roadmap,
Idaho Falls, Idaho
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

September 18-22, 2000
Tank Integrity Assessment Workshop Planning: West Valley Demonstration Project,
Savannah River Site, Oak Ridge Reservation
(Contact: Mike Terry, LANL, 509-372-4303)

September 24-29, 2000
Tank Integrity Assessment Workshop Planning: Idaho National Engineering and Environmental Laboratory,
Hanford Site
(Contact: Mike Terry, LANL, 509-372-4303)

General TFA Technical Team Contacts

Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov
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Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
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Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
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E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an issue,
see "How to Subscribe/Automatic E-mail Notification" at the bottom of this page.

Period Ending July 31, 2000

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail

Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 20 key deliverables for users at
the Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho National
Engineering and Environmental Laboratory, and West Valley Demonstration Project.
These key deliverables are posted at keyprod. In each edition of our Technical
Highlights, the section regarding Progress Towards Delivering Key Products is
dedicated to telling you about significant findings made and key milestones
accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY00 Products

Russian Pulsating Mixer Pumps Undergo Testing (TMS 2370)
Improved sluicing systems are needed to effectively mobilize and retrieve tank heels
from unobstructed waste tanks, such as Gunite and Associated Tank (GAAT) TH-4 at
the Oak Ridge Reservation (ORR). Two years ago, successful testing of a prototype
Russian Pulsating Mixer Pump (PMP) at Pacific Northwest National Laboratory (PNNL)
led to a Federal Energy Technology Center (FETC) procurement of the system to meet
this need. Since that time, a Russian PMP has been designed and three systems
delivered to ORR.

Tests continue on the primary unit in preparation for a deployment this summer in GAAT
TH-4. Although the site is concerned about the availability of spare parts for the control
system, pump testing is proceeding well and PMP performance is acceptable. Some
weld issues remain on Units 2 and 3, and American Russian Environmental Services
plans to use a local welding shop to resolve these welding problems. Project staff are
proceeding with plans to deploy Unit 1 on August 31, 2000, and are busy assembling
the data package for a readiness review. Current plans calls for one pump to operate,
with the remaining pumps standing by in case of problems.

The Russian PMP performance will be assessed to provide information on potential
applicability of the system for tanks at the Hanford Site and Savannah River Site.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.pnl.gov/glossary.htm#g
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This photo shows the Dual Coriolis density
meters in the test loop at Florida International
University. (Photo provided by FIU)

Testing of the Russian PMP supports a TFA FY00 key deliverable to deploy the Russian
PMP at ORR. (Contact: Pete Gibbons, CHG, 509-372-4926) 

RFP for Pit Remote Arm Maintenance System Issued
(ROBOTICS TMS 2195)
TFA, in cooperation with the Robotics Crosscutting Program, is developing a remote pit
operations system (uses a modified backhoe and manipulator) that will decrease costs
for riser pit decontamination, reduce personnel exposures, and make the Hanford Site's
AW tank farm riser pits available to support deployment of tank waste retrieval
equipment. Pacific Northwest National Laboratory (PNNL) issued the Request for
Proposals (RFP) for the Pit Remote Arm Maintenance System (known as the Pit RAM)
in early July after a brief delay due to the Hanford Site range fire and associated facility
closedown. The backhoe support vehicle and gross positioner is a standard hardware
configuration and the winning bidder will be decided on price and delivery. The arm
system will require, in addition, an evaluation based on functionality and vendor support.

A number of questions have been received from potential bidders, requesting
clarification on several issues, and two vendors have asked for an extension on the due
date. PNNL staff are developing responses to the questions, and the PNNL contracts
officer has extended the proposal submittal date to August 8, 2000. This extension
should not hamper the ability to award a contract by the end of the fiscal year. Issuing
the RFP is a key step toward fulfilling the TFA FY00 Key Deliverable to place a contract
for the Hanford Site pit operations enhancement system. (Contact: Pete Gibbons, CHG,
509-372-4926) 

Significant Events/Activities

Hot Field Test Completed on Dual Coriolis Monitoring System
(CMST TMS 2970)
Several slurry monitor technologies have been
tested and deployed during waste transfers at
Oak Ridge Reservation (ORR), including a Dual
Coriolis monitor providing process control as
part of the Solid Liquid Separation (SLS)
system operating at ORR's Melton Valley
Storage Tanks (MVST). TFA is partnering with
the Characterization, Monitoring and Sensor
Technology Crosscutting Program (CMST) and
the Hemispheric Center for Environmental
Technology (HCET) at Florida International
University (FIU) to develop a Dual Coriolis
Monitoring System for measuring wt%
suspended solids by continuously monitoring
the density of the slurry and the filtered supernatant in SRS high-level liquid waste
tanks. This system will provide real-time data to help reduce the risk of pipeline plugging
during sludge-retrieval activities.

Oak Ridge National Laboratory (ORNL) has completed hot field tests using two Coriolis
density monitors (Dual Coriolis Monitoring System) to measure wt% suspended solids in
feed to the SLS facility. One instrument continuously monitored the density of the slurry
in the feed line while the other monitored the filtrate line. Test results indicated the Dual

http://ost.em.doe.gov/ifd/robotics/robotics.htm
http://www.cmst.org/cmst/index.html
http://www.cmst.org/cmst/index.html
http://www.hcet.fiu.edu/r&ddefault.asp
http://www.hcet.fiu.edu/r&ddefault.asp
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Coriolis Monitoring System has the precision to detect a change of less than 0.0005
g/ml in the specific gravity of the slurry and filtrate, and less than 0.08 wt% suspended
solids. The results of the Dual Coriolis Monitoring System were compared against the
site's practice of grab samples and standard laboratory analyses using procedures for
density and wt% solids. An experimental bias between the two methods was observed
for the wt% suspended solids; the laboratory results were consistently lower by about
30%. This difference was partially attributed to non-representative samples being
obtained during grab and aliquot sampling.

Although there was an experimental bias between the in-line measurements and
laboratory analyses, it was concluded that the Dual Coriolis Monitoring System has
sufficient precision and sensitivity for online monitoring of wt% suspended solids and
that the system can be calibrated to offset the laboratory bias from grab sampling. A
draft report has been issued for review on the field test results (ORNL/TM-2000/184)
and a final report will be issued before the end of the fiscal year. Experience from the
ORNL deployment will be integrated into the cold test loop studies, design, and
fabrication of a Dual Coriolis Monitoring system at HCET/FIU to produce a prototype for
deployment at SRS. (Contact: Tom Thomas, INEEL, 208-526-3086) 

Heavy Waste Retrieval System Installed, Tested, and Operating
at ORR (ROBOTICS TMS 2194)
Waste removal techniques that use slurry pumps and/or confined sluicing jet pumps
cannot suspend and safely remove hardened sludges like those found in the bottom of
the Gunite and Associated (GAAT) tanks at Oak Ridge Reservation (ORR). Faced with
retrieving and transferring the remnants of the previous GAAT retrieval activities
consolidated in GAAT W-9, the Heavy Waste Retrieval System (HWRS) was designed
to separate large or heavier solids from the transfer stream to avoid clogging the
transfer equipment. The HWRS also provides a means of maintaining continuous flow to
the transfer line while receiving discontinuous discharges from the jet pump used with
the Confined Sluicing End Effector (CSEE).

During the week of June 26, 2000, GAAT Remediation Project staff completed the
installation of the HWRS in GAAT W-9. Software for control of interface valves and
pumps in the sludge-conditioning module was loaded and debugged, followed by a
number of control tests, emergency kill functions, and interface checks. The HWRS
pumped waste in a re-circulating manner to complete the checkout of the system. Then,
on July 13, 2000, the HWRS was deployed in conjunction with the Modified Light-Duty
Utility Arm and CSEE to complete the first transfer of waste from GAAT W-9 to Bethel
Valley Evaporator Service Tank (BVEST) W-23. A total of 8,500 gallons of slurry was
delivered to Tank W-23, where it was mixed with additional supernate and sludge and
transferred to Melton Valley Storage Tanks (MVST). Subsequently, a transfer of more
than 14,000 gallons was made on July 18, followed by a transfer of more than 15,000
gallons on July 21 and July 22. The HWRS performed very well and required a minimum
of supernate makeup water to provide continuous flow.

The sluicing process results in about a fivefold dilution with process water and
supernate to mobilize the sludge. After transfer to the Melton Valley Storage Tanks
(MVST), the sludge is allowed to settle, and supernate is decanted off for reuse in the
GAAT and BVEST sluicing processes. GAAT personnel will now routinely operate the
HWRS to assist with batch transfer of sludge from GAAT W-9 to BVEST W-23, and
ultimately to the MVST until sludge removal from Tank W-9 is complete. (Contact: Pete
Gibbons, CHG, 509-382-4926) 

http://www.hcet.fiu.edu/r&ddefault.asp
http://www.hcet.fiu.edu/r&ddefault.asp
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This photo shows the bottom side of the EV-16 melter
drain orifice, with the probe positioned directly in the
pour stream. The hand crank (bottom right corner)
raises and lowers the probe, increasing or decreasing
the flow of glass. (Photo provided by Clemson Univ.)

New Probe Designed for Vitrification Demonstration (TMS
2092)
One way to improve the vitrification process is to increase the life expectancy of the
melter. TFA is supporting this effort by sponsoring work on refining the melter's pour
spout design. TFA is funding work at Clemson University on melter improvements to
support ongoing vitrification efforts for high-level waste at the Savannah River Site and
planned vitrification of calcine waste at the Idaho National Engineering and

Environmental Laboratory (INEEL).

Preparations continue for an August
pilot-scale vitrification demonstration
run in the EV-16 melter at Clemson
using INEEL pilot-plant calcine waste.
The EV-16 melter is designed for glass
to flow through the bottom of the pour
spout using a temperature-controlled
drain orifice. During previous melter
runs with INEEL calcine, difficulties
were encountered controlling the glass
pour rate, which made the melter
unstable and prevented steady state
operation. Therefore, staff at the
Savannah River Technology Center
designed a prototype drain probe that
allows the operator to adjust the glass
flow rate by adjusting the position of

the probe relative to the bottom drain orifice. A test of the probe was conducted on June
12-14, 2000, to determine the effect on pour-rate control. While minimum glass flow
rates were limited by the cooling effects of the probe, glass flow was stable at the lowest
achievable flow rates (34 lb/h) and could be controlled effectively. The tests also
indicated that the first glass to leave the orifice would slide past a clean probe
unhindered, but accumulation of glass residues on the probe might hinder subsequent
flow initiation.

Several minor modifications will be made to the drain probe before the August test to
improve the pour-initiation process. Modifications will also be made to the mounting
arrangement to permit moving the probe out of the glass stream during the pour
initiation phase of draining. This will allow the initial cooler glass to clear the
probe/orifice area and fall without interference. (Contact: Bill Holtzscheiter, SRTC, 803-
725-2170) 

TFA Technical Team Welcomes New Staff
Two staff from within Pacific Northwest National Laboratory (PNNL) recently joined the
TFA Technical Team. Several months ago, Ronda Biaggi left her three-year post as
Administrative Secretary for the Technical Integration office. For such a petite person,
she left big shoes to fill, as she adeptly handled many duties on behalf of the Technical
Team staff, including all six Technology Integration Managers. Thankfully, the position
has recently been filled by Nikki Avery, a highly qualified administrative secretary. TFA
welcomes Nikki to the Technical Team and expects she will get things (and Roger) back
under control in no time. Nikki can be reached at (509) 372-4947 or on e-mail at
nikki.avery@pnl.gov.

http://www.pnl.gov/glossary.htm#v
http://www.pnl.gov/glossary.htm#h
http://www.pnl.gov/glossary.htm#c
mailto:nikki.avery@pnl.gov
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Cheryl Nickola came on board in June as Program Operations Manager. In this
Technical Team position, Cheryl is responsible for project and program reviews, and
major program products (Multiyear Program Plan, Midyear Review, Site Needs
Assessment, etc.). Cheryl will work mainly with the Technology Integration Managers
and site staff to implement and manage the expanded requirements for project reviews
and technology maturity documentation, including coordination of TFA Technical
Advisory Group and project and peer reviews. Cheryl has 20 years of experience in
contract and program management at both the DOE-Richland Operations Office and at
PNNL. Her most recent assignment as part of the Waste Integration Team supporting
the DOE Office of River Protection is another valuable asset she brings to the TFA.
Plus, she likes to golf! Cheryl can be reached at 376-5547 or on e-mail at
cheryl.nickola@pnl.gov. (Contact: Tom Brouns, PNNL, 509-372-6265) 

Conferences and Meetings

Technical Review Conducted For Variable Depth Fluidic
Sampler (TMS 2119)
On June 28, 2000, representatives of DOE's Office of River Protection (ORP), TFA,
CH2MHill Hanford Group (CHG), COGEMA, BNFL, and AEA Technology (AEAT) met in
Richland, Washington, to review the Mobile Variable Depth Fluidic Sampler project.
CHG staff from Tanks Characterization Engineering Operations, as well as Waste Feed
Delivery Planning, participated in the review, representing a broad range of users with
direct involvement in the project.

Meeting attendees discussed (1) the rationale for developing the sampler, (2) the
FY01/02 workscope in TFA's Programmatic Execution Guidance supporting the project,
(3) the elements of a Memorandum of Agreement between TFA and ORP defining roles
and responsibilities for executing the project, (4) the functions and requirements for the
sampler, (5) the AEAT test data and conceptual sampling design supporting the project,
(6) the CHG pre-conceptual design for the deployment platform, and (7) the schedule
and objectives for the remainder of the fiscal year. Based on these discussions, the
project participants agreed on the following path forward: (1) the below-riser component
of the sampler will be designed for insertion into 4-in.-diameter risers; (2) sample bottle
filling and capping will take place in separate locations; and (3) the Level 2 Component
Specifications for the sampler will focus on the first set of waste-feed staging tanks
scheduled for feed delivery, rather than all the double- shell tanks. CHG will develop
specific requirements, based on the narrowed set of tanks, to provide to AEAT for
evaluating the feasibility of the 4-in.-diameter design.

ORP and TFA are co-funding development of the Mobile Variable Depth Fluidic
Sampler to safely gather tank waste samples at varying depths during mixer pump
operation, allowing capture of more representative samples. The samplers are also
safer to operate, require less maintenance, and are safer and easier to dispose of than
current tank sampling equipment. (Contact: Tom Thomas, BBWI, 208-526-3086) 

Joint U.S./Russian Cold-Crucible Melter Workshop Held (TMS
108)
Waste streams at the Hanford Site, Idaho National Engineering and Environmental
Laboratory (INEEL), and Savannah River Site may benefit from immobilization in higher
temperature glass formulations, like those used in the advanced, proven melters from
other countries. The TFA is making a strategic investment in FY01 to evaluate the Cold

mailto:cheryl.nickola@pnl.gov
http://www.hanford.gov/orp/index.html
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Crucible Melter (CCM) technology and higher melting temperature glasses for potential
application to DOE radioactive tank wastes. Through the auspices of the Joint
Coordinating Committee for Environmental Restoration and Waste Management
(JCCEM), TFA conducted a joint Russian/United States (U.S.) technical workshop in
Santa Fe, New Mexico on July 17-18, 2000, to discuss the application of the Cold-
Crucible Melter (CCM) technology for DOE's radioactive waste vitrification processes.

Russian technical representatives from the V.G. Khlopin Radium Institute, SIA Radon, and Bochvar All-
Russia Scientific Research Institute of Inorganic materials (VNIINM) met with U.S. DOE and glass
melter/chemistry experts from Savannah River Technology Center, Pacific Northwest National
Laboratory, and INEEL during the Cold Crucible Melter Workshop, sponsored by DOE, in July 2000.

The purpose of the workshop was to exchange information on the CCM technology,
identify technical issues requiring resolution for application of CCM technology in the
U.S., and define work activities required to address those technical issues. A
recommended statement of work for planned CCM testing in Russia, using their existing
equipment, was prepared for negotiation between DOE and MINATOM. Following the
meetings with the Russians, the U.S. melter experts met as a smaller group to draft a
statement of work for potential collaboration with the French and their CCM
technologies. (Contact: Joe Westsik, PNNL, 5090-372-6330) 

Design Review Conducted for Video Inspection System
(ROBOTICS TMS 2940) 
Current plans at the Oak Ridge Reservation call for the radioactive tank waste stored in
the site's eight Melton Valley Storage Tanks (MVST) to undergo treatment by a private
vendor beginning in FY01. Due to the limited access to the MVST, the sites has very
little sludge mapping data and no wall characterization information. Before turning the
MVSTs over to the private vendor, ORR staff will need to inspect the condition of the
tanks (structural integrity) and quantify the volume of sludge under the supernatant.
Sludge-volume estimates for the MVSTs are presently based on push-tube samples of
the sludge at one location in the tank. Significant variations in the depth of sludge in
these tanks are likely. The volume of sludge will be a major component in DOE
contractual costs with the private vendor to process the waste. In addition, inspection
activities are needed to ascertain that the tanks are returned to DOE in the same
condition as when they were turned over to the private sector. TFA is teaming with the
Robotics Crosscutting Program to develop a video inspection system for horizontal
tanks to conduct inspections, integrity assessments, and other waste and tank

http://www.pnl.gov/glossary.htm#m
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characterization measurements at MVST before final disposition of the wastes. Integrity
assessments above the waste will be the focus of the evaluated technologies.

A design review was held at Oak Ridge National Laboratory (ORNL) on July 19, 2000,
to review the status of the remote video inspection system being developed by ORNL
for use at the MVST. Participants included ORNL development staff, Bechtel Jacobs
Company LLC (Environmental Management and Integration Contractor) technology
development staff, Waste Management Federal Systems (active waste operations), the
Robotics Tank Waste Retrieval Product Line Manager, and a representative of the
Foster Wheeler Team that will be treating the MVST waste. The review included a
briefing on the system functions and requirements, camera selection, deployment mast,
pan and tilt mechanism, and operating plans. Attendees resolved a number of issues
and identified follow on action items, and agreed that remaining issues could be
resolved to support completion of the development effort in FY00 and successful
deployment in FY01. (Contact: Mike Terry, LANL, 509-372-4303) 

TFA Review Team Completes Assessment of Treatment
Options for Idaho Tank Waste and Calcine 
The Idaho Nuclear Technology and Engineering Center (INTEC), formerly known as the
Idaho Chemical Processing Plant (ICPP) was built in 1951 and began operating in 1953
to reprocess spent nuclear fuel at the Idaho National Engineering and Environmental
Laboratory (INEEL). The liquid wastes resulting from the spent nuclear fuel reprocessing
and plant decontamination work at INTEC has been managed by storing it in
underground stainless steel tanks and then converting it to a dry, granular solid (called
calcine). Approximately 1 million gallons of liquid sodium-bearing waste (SBW) and
4,300 m3 of calcine now await treatment at INEEL. At the request of the DOE Idaho
Operations Office (DOE-ID), TFA convened a team of national experts to evaluate the
technologies under consideration for treating the site's SBW and calcine.

For a week in June, the Review Team
met in Idaho Falls, Idaho, to raise
questions and discuss issues as DOE-ID
and Bechtel BWXT Idaho, Inc. (BBWI)
staff presented the latest technical
information on each option. TFA issued
issue their report, "Assessment of
Selected Technologies for the Treatment
of Idaho Tank Waste and Calcine" to
DOE-ID on July 14, 2000. The report
summarizes their assessment of the
information provided for review, and
contains conclusions and
recommendations on the maturity and
probability of success for various
treatment options. Key conclusions and
recommendations for treatment of the
SBW include pursuing Direct Vitrification
as the primary option, with Cesium Ion
Exchange as the back up, and
eliminating further consideration of the
Universal Solvent Extraction technology.
Key conclusions and recommendations for the calcine include agreeing to defer the

http://www.inel.gov/about/facts/intec_fact_sheet2.html
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TFA's unofficial slogan made
it's debut in print at the picnic.

decision on calcine treatment (as per a previous National Academy of Science
recommendation), pursuing Direct Vitrification and Solvent Separations options to meet
compliance dates, and eliminating Hot Isostatic Pressing from further consideration.

The report will be used as further input for DOE-ID's environmental impact statement
(EIS) decision-making process. In late July, a briefing was provided to the Assistant
Secretary for Environmental Management on the status of the DOE-ID EIS process,
including the results of the TFA Review Team assessment. During the week of August
1, 2000, the Review Team Deputy Chairman will present the results of the report to a
DOE Decision Management Team, who will advise DOE-HQ on selection of preferred
treatment alternatives for the Final EIS and ROD. Final decisions will likely affect INEEL
and TFA's planned work in support of SBW and calcine process development. (Contact:
Betty Carteret, PNNL, 509-375-4337) 

TFA Annual Picnic a "Splashing" Good Time

Unlike last year, a TFA-wide Programmatic Execution
Guidance meeting wasn't held this summer. In memorial, the
Richland-based team decided to hold the second annual
TFA picnic on July 14th along the banks of the Columbia
River in Richland. Local members of the TFA's Program
Management Team and Technical Team enjoyed a summer
barbeque, boating, and fun picnic games with their families.
Hats off to WPI, especially Sandy Briggs, who did a terrific
job in arranging all the details.

Team #1 won the team volleyball competition, two games to
one. Made up of every tall adult in the group, including Joe
Westsik, there was little doubt which team would emerge
victorious. Team #2 suggests that next year volleyball be
substituted for "Battleship" where height is not a factor.

The water balloon toss also appeared
rigged. The team of Ted Pietrok and Van
Briggs won with a toss of approximately 50
ft. However, whispered rumors indicate
their "balloon" was really a bike tire inner
tube. The worst catch of the day was
awarded to Brian Walker, who, although
stellar on the winning volleyball team,
managed to take a face bath with his water
balloon.

And last but
not least, no
TFA event
is complete
without an
informal
eating
competition. The TFA's long-time champ, Marcus
Glasper, was soundly defeated by Lance Mamiya.
Buffalo wings were not on the menu, so Marcus was at a
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Down, boy! Down! clear disadvantage. Lance "burgered" his way to victory
in a relatively effortless, almost dreamlike state (see

photo). We'll try to find stiffer competition for Lance next year. 

Upcoming Activities
August 1, 2000
Tank Integrity FY01 Plans, Richland, Washington
(Contact: Mike Terry, LANL, 509-372-4303)

August 1-2, 2000
Briefing on TFA Review Team Assessment of Idaho Tank Waste and Calcine Treatment
Options, Idaho Falls, Idaho
(Contact: Betty Carteret, PNNL, 509-375-4337)

August 3-6, 2000
Plutonium Immobilization Review, 
Livermore, California
(Contact: Bill Holtzscheiter, SRTC, 803-725-2170)

August 10-11, 2000
Argentina Visit to Plan FY01 Ion Exchange Resins Tasks, 
Richland, Washington
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

August 8, 2000
ASME Review of Low Activity Waste Forms, 
Idaho Falls, Idaho
(Contact: Bill Holtzscheiter, SRTC, 803-725-2170)

August 14, 2000
FY01 Planning and Lessons Learned Workshop on TRIAD System at Oak Ridge
Reservation, 
Oak Ridge, Tennessee
(Contact: Phil McGinnis, ORNL, 865-576-6845)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

mailto:tom.brouns@pnl.gov
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Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications Specialist, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, SRTC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov
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Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending June 30, 2000

| Progress Toward Key Deliverables | Significant Events | Conferences and
Meetings |

| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-
Mail Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 18 key deliverables for users
at the Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho National
Engineering and Environmental Laboratory, and West Valley Demonstration
Project. These key deliverables are posted at keyprod. In each edition of our
Technical Highlights, the section regarding Progress Towards Delivering Key
Products is dedicated to telling you about significant findings made and key
milestones accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY00
Products

Design Reviews Completed for Full-Scale HEPA Filtration
System (TMS 2091)

High-efficiency particulate air (HEPA) filters are used in high-level waste tank
exhaust ventilation systems throughout the DOE complex to ensure that
emissions of radioactive particulates from tanks and waste-processing operations
are not released to the environment. The HEPA filters in service at Savannah
River Site (SRS) H and F tank farms have a 2-year average life, but are replaced
when the pressure drop falls outside specifications (caused by moisture, waste
loading, etc.) or radiation levels become too high. Disposing the spent filters is
costly and personnel who remove plugged filters are exposed to radiation.
Therefore, a filter system that could be cleaned in situ and reused is highly
desirable. TFA is teaming with the National Energy Technology Laboratory (NETL)
to fund development of a regenerable HEPA filter system for installation at SRS.

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

http://apps.em.doe.gov/ost/mainpubs.html
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Mott's metal filter system is shown at left; Ceramem's ceramic filter is at
right. (Photos provided by SRTC)

Broken shroud brackets from extended testing
of the Flygt Mixer at Pacific Northwest National
Laboratory. (Photo provided by PNNL)

Two vendors
successfully
completed bench-
scale designs and
testing of a
regenerable filter
system in FY99. On
June 13 and 14,
2000, respectively,
Mott Corporation
and Ceramem
Corporation
presented their full-
scale filtration
systems to SRS
project personnel
and representatives
from Savannah
River Technology
Center (SRTC), TFA and NETL. Only minor comments were made to the design
for both Mott's sintered stainless steel filter and CeraMem's ceramic filter system
design.

This effort completes a TFA FY00 Key Deliverable to complete
design reviews of the alternative HEPA filtration system for SRS.
SRTC will document the outcome from the design reviews and provide results and
recommendations to TFA. The results of this review will provide significant
technical input to upcoming procurement decisions to select one or both
technologies for deployment at SRS. (Contact: Mike Terry, LANL, 509-372-4303) 

Flygt Mixer Undergoes Longevity Tests (TMS 2232)

The chemical composition of radioactive
waste leads to a layering effect in the
waste storage tanks. Liquids float on the
surface, while heavier solids and sludge
settle to the tank bottom. The solid
layers must be mixed with liquid before
the waste can be transferred for
downstream treatment. Both the
Hanford Site and Savannah River Site
(SRS) are interested in identifying
alternative mixer pumps for their large
high-level waste (HLW) storage tanks,
particularly with respect to life-cycle
cost-effectiveness for bulk sludge,

sludge heel, and saltcake retrieval operations. For the past two years, the TFA has
sponsored tests on the effectiveness of Flygt Mixers for mobilizing sludge waste in
Tank 19 at SRS. Tank 19 contains an hourglass-shaped waste heel, including
hard to remove zeolite material left behind from previous mixer pump retrieval
operations

http://www.pnl.gov/glossary.htm#h
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Discovery of cracks in the Flygt Mixer prototype
shroud during testing allowed project staff to
redesign the equipment and modify the retrieval
strategy for Tank 19 prior to deployment. (Photo
provided by PNNL)

Pacific Northwest National Laboratory
recently completed the last in a series
of long-duration test runs for the full-
scale mixers. After 67 hours of run time,
the newly configured mixer propeller
and shaft appeared to work well,
however three of six brackets holding
the prototype shroud to the motor
broke. Project staff determined that the
shroud material used for the mockup, in
conjunction with strong dynamic
loading, led to the breakage. After
sending the mixer back to SRS, project
staff ran a structural analysis on the
final redesigned shroud and mixer
based on the impact loading observed
during the PNNL tests that broke the
equipment. The final design with a stronger shaft propeller and shroud was tested
with a clay slurry using at the SRS TNX facility, and the dynamic loads were
measured. Structural analysis showed that running the Tank 19 Flygt Mixers at
500 rpm (lower than originally planned) was safe. SRS project staff now plan to
run the Flygt Mixers at this speed until diminishing returns are reached, then turn
up speed as necessary to mobilize the zeolite heel and minimize the impact of the
vibration.

These tests support a TFA Key Deliverable to deploy a Flygt Mixer in Tank 19 at
SRS in FY00. SRS plans to begin installing the three Flygt Mixer in mid-July, while
completing the 100-hour longevity tests in the TNX Test Facility on a fourth Flygt
Mixer. (Contact: Pete Gibbons, RPP, 509-372-4926) 

Accelerated Schedule Needed to Deliver Enhanced Pit
Operations System (TMS 2195)

Pump pits located throughout the Hanford Site tank farms contain pumps and
jumper lines for transferring waste among the high-level waste tanks. The current
practice of manual pit operations will not be adequate when waste cleanup efforts
are accelerated. Also, manually operated tools are difficult to use in high radiation
areas. Through funding provided by the TFA and the DOE Office of River
Protection (ORP), the Robotics Crosscutting Program is developing a robotic
system that is faster, safer, more efficient, and less costly than manual operations.

On May 24, 2000, staff from the TFA, ORP, CH2MHill Hanford Group (CHG),
Pacific Northwest National Laboratory (PNNL), Oak Ridge National Laboratory
(ORNL), and the Robotics Tank Waste Retrieval Product Line Manager met in
Richland, Washington, to review progress on the Pit Remote Arm Maintenance
System (Pit RAM). PNNL is responsible for procurement, integration, and testing
of the system, while technical guidance and Hanford tank farm project integration
is provided by ORP River Protection Project staff from Numatec and CHG.
Attendees discussed the concept and schedule for the Pit RAM system, including
the readiness of the project to proceed with procuring needed equipment for the
manipulator arm system, backhoe system, video system, and tools.

http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
http://ost.em.doe.gov/ifd/robotics/robotics.htm
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Three cameras are needed, one mounted on or near the shoulder of the backhoe
arm, one mounted on or near the forearm portion of the backhoe, and one
mounted on a moveable stand for close-up viewing. ORNL Robotics personnel
continue to work with RPP project staff to determine the site-specific requirements
and preferences for the camera system, including functionality, durability, etc. RPP
project staff plan to use commercially available tools (similar to those currently
used in manual pit operations) with the manipulator arm. Delivery of a completed
system for an April 15, 2001 deployment looks very tight unless the procurement
schedule can be accelerated.

These activities support an FY00 Key Deliverable to place a contract for a Hanford
Site pit operations enhancement system. RPP staff plan to deploy the system in
FY01 into the AW tank farm valve pits, which were frequently used for waste
transfers and are expected to be very contaminated. This system provides an
excellent opportunity to reduce radiation exposure to operations personnel.
(Contact: Pete Gibbons, RPP, 509-372-4926; Barry Burks, PGI, 865-671-1434) 

Significant Events/Activities

New Pulse Jet Mixing System Delivered (TMS 1511)

The Capacity Increase
Project (CIP) facility is
located in the Melton
Valley area at DOE's
Oak Ridge
Reservation (ORR).
This facility was built
to transfer and receive
liquid low-level waste
to and from the
existing Melton Valley
Storage Tanks
(MVSTs) and the liquid
low-level waste
Evaporator Facility at
ORR.

On March 23, 2000, AEA Technology (AEAT) delivered a new Fluidic Pulse Jet
Mixer to ORR and then supervised the installation of an off-gas system, power
fluidic jet pumps, process pipework, control valves, instrumentation, and a
computer-based control system into the CIP facility. In early May, two charge
vessels were inserted into one of the operational CIP tanks containing around
60,000 gal of sludge and supernate. This required full radiological-protection
measures and development of a critical lift plan. Insertion of the vessels went very
smoothly and was completed in mid May. AEAT then started commissioning the
system elements. The overall project is due to be completed in mid June, with the
final task being a demonstration of the system to DOE.

The Fluidic Pulse Jet Mixer offers
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...gone. A new Fluidic Pulse Jet Mixer system is
installed in the Melton Valley Capacity Increase Tanks
in May 2000. (Photo provided by AEA Technology)

a nearly maintenance-free system
because it has no moving parts
inside the tank. It also minimizes
the need to add liquid and can use
in-tank piping where available.
ORR previously used a Fluidic
Pulse Jet Mixer to successfully
complete retrieval in their Bethel
Valley Evaporator Service Tanks.
A skid-mounted Fluidic Pulse Jet
mixing system (called the Mobile
Retrieval System) was also
designed for use in ORR's Federal
Facility Agreements tanks. The
Savannah River Site and Idaho National Engineering and Environmental
Laboratory are now considering using this technology at their sites. (Contact: Pete
Gibbons, RPP, 509-372-4926) 

Baseline Long-Shaft Mixers Mobilize Tank 8 Waste

Tank 8 at the Savannah River Site (SRS) is one of a dozen Type I tanks built in
the early 1950s to hold high-level waste from the site's plutonium-uranium
extraction processes. Sludge in Tank 8 has settled to a depth of 43 in., while the
supernate level is at about 75 in. As SRS continues to retrieve waste to feed their
vitrification facility, effective waste mixing and mobilization methods are necessary
to ensure safe transfer of the waste. (It is important to note that SRS does not
homogenize the waste during retrieval to meet vitrification requirements, SRS
mixes the sludge and slurry with inhibited water to maintain a 3ft/sec flow in the
slurry line to prevent solids settling, with minimal fluctuations in flow rate.
Homogenizing activities for the subsequent vitrification process occurs in Tanks
40 and 51, the receipt tanks for waste removed from waste storage tanks such as
Tank 8.)

In mid May, SRS staff positioned four standard longshaft mixers a few inches
above the sludge level and began blending the sludge with the supernate in Tank
8 to reach a 12 wt% solids level, which is the maximum solids concentration
allowable for transfer. Telescoping transfer pumps were used to set the level of
supernate at about 75 in., which is 6 in. over the minimum level to cover the pump
suction. Sludge soundings were taken after 7 days of full-speed running to
estimate the effective cleaning radius (ECR) of the pumps (28 ft is needed to
clean out sludge from under the adjacent pumps so that they can be lowered and
continue the mixing process). A final ECR of 32 ft was achieved in early June,
allowing the site to lower all pumps 10 in. to about 40 in. above the tank floor. The
pumps were lowered 10 in. more on June 19 to continue the process of blending
the contents of the tank.

Last year, the TFA provided assistance to SRS as they prepared four transfer
pumps to handle waste retrieval from Tank 8. This year, TFA is helping the site
evaluate vibration issues associated with the baseline mixer pump design, and
their impact on completion of retrieval activities in the Type I tanks. This
assistance includes scaled mixer pumps test at Pacific Northwest National
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Laboratory to explore various phase angle separations (relative angular
displacement between varying quantities of solid and liquid waste and a pre-
established reference angle) to see their effect on solids concentrations. SRS
expects another technology will be required to achieve sludge removal levels
adequate for closure; chemical cleaning has been suggested as one likely
candidate. (Contact: Pete Gibbons, RPP, 509-372-4926) 

Conferences and Meetings

Organic Layer Pump Tank Mixer Awaits Future Mission
(TMS 2408)

Staff from Pacific Northwest National Laboratory, Savannah River Technology
Center, and Westinghouse Savannah River Company met at the AEA Technology
(AEAT) facility in Charlotte, North Carolina, to review the design and
demonstration of the Organic Layer Pump Tank Mixer under development for
application at the Savannah River Site (SRS). AEAT's Organic Layer Pump Tank
Mixer is designed to blend tank sludge with liquid supernate to form a
homogenous waste form. This enables safe transfer of waste using mechanical
pumps.

Meeting participants reviewed the results of additional nozzle and cycle tests
requested following last year's review. They concluded that the concept is
acceptable, but it is not needed at this time because the SRS pump tanks do not
have sufficient organic material to warrant remediation. The procurement will be
put on hold with the understanding that it could be re-activated if future organic
layer problems warrant. In such a case, having an acceptable technology already
developed for mixing an immiscible organic phase into the bulk waste for transfer
would save valuable time. (Contact: Pete Gibbons, RPP, 509-372-4926)

Upcoming Activities
July 18-20, 2000
Cold Crucible Melter Workshop, Santa Fe, New Mexico
(Contact: Bill Holtzscheiter, SRTC, 803-725-2170)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337

http://www.aeat.com/
mailto:tom.brouns@pnl.gov
mailto:bob.allen@pnl.gov
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Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Lynne Roeder-Smith, Communications Specialist, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, SRTC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

mailto:betty.carteret@pnl.gov
mailto:rl.gilchrist@pnl.gov
mailto:gary.josephson@pnl.gov
mailto:lynne.roeder-smith@pnl.gov
mailto:janie.treadway@pnl.gov
mailto:joseph.westsik@pnl.gov
mailto:trt@inel.gov
mailto:bill.holtzscheiter@srs.gov
mailto:cpz@ornl.gov
mailto:peter_w_gibbons@rl.gov
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Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the
bottom of this page.

Period Ending May 31, 2000

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 18 key deliverables for users at the Hanford Site, Savannah
River Site, Oak Ridge Reservation, Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. These key deliverables are posted at keyprod. In each edition of our Technical Highlights, the
section regarding Progress Towards Delivering Key Products is dedicated to telling you about significant findings
made and key milestones accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY00 Products

Deployment Platform Chosen For Remote Pit Operations System (TMS 2195)
About 54 millions gallons of radioactive waste are stored in 177 large underground tanks at the Hanford Site. These
tanks are spread throughout 18 tank farms located in the site's 200 East and 200 West Areas, which are about 6 miles
apart. To manage tank space and help control waste chemistry, waste is transferred among the tanks through a
multitude of pipes. Depending on the action required, the waste is diverted from one set of pipes to another through the
use of control valves. These valves are situated in contained "pump pits" which can be up to 20 ft below ground level.
To access the valves, tank farm operators currently use manual methods, which are time consuming and present
exposure risks. The TFA is funding the Robotics Crosscutting Program to develop an enhanced remote pit operations
system to improve operations and reduce the risks associated with working in pump pits at the Hanford Site.

To support this effort, Robotics staff from Pacific Northwest National Laboratory reviewed gantry systems, backhoes,
excavators, and Brokks as possibilities for the remote pit operations system deployment platform. Staff used vendor
interviews, equipment specifications, and 3-dimensional Interactive Graphics Robot Instruction Program (IGRIP)
models of the systems working in the pits to complete the review. When using a backhoe, the main framework remains
stationary during operation, and the shovel pivots from a stand at the back of the machine, minimizing contact with the
containment tent. With an excavator, the pivot point is in the center of the cab, requiring clearance of a wide section of
the containment tent when repositioning the boom to the right or left. Brokks are specialized excavators designed for
use with decontamination and decommissioning jackhammers. In addition to pivoting about the center cab, these
machines also have a small payload and run on tracks - unacceptable for operation on tank farm gravel.

Based on their evaluations and discussions with tank farm operations staff, Robotics staff decided to proceed with a
targeted procurement for a backhoe as the deployment platform for the enhanced remote pit operations system. The
backhoes are more maneuverable and are, in general, better equipped than the alternatives to handle the specialized
needs of pit applications. In addition, backhoes are less expensive and more familiar to operators. This decision will be
documented in a letter to the project file, and supports a TFA FY00 Key Deliverable to procure an enhanced remote
pit operations system. (Contact: Pete Gibbons, RPP, 509-372-4926) 

Two Insert Designs Selected For DWPF Melter
Pour Spout (TMS 2092)
Radioactive waste is being vitrified at the Defense Waste
Processing Facility (DWPF) at the Savannah River Site
near Aiken, South Carolina. As glass builds up on the
melter pour spout, parts get clogged and performance of the

http://www.pnl.gov/glossary.htm#v
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melter degrades, resulting in significant downtime to
replace or repair melter parts. In an attempt to remediate
this problem, six alternative insert designs for the melter
pour spout were tested at Clemson Environmental
Technologies Laboratory in early April 2000. The inserts
were tested using the full-scale DWFP pour spout tests
stand coupled to the Stirred Melter to maintain continuous
glass flow at typical operations of 150/200 lb/hr. All inserts
were tested against upper and lower knife edges machined
to represent the current, worn condition of the DWPF spout.

Two of the inserts performed exceptionally well. The first
of these is an asymmetric insert designed to provide the best
possible fit on the side of the spout facing the melter,
sealing against either the top or bottom of the knife edge.
The second insert, referred to as a Type 6, seals against the
lower knife edge. For both inserts, all glass disengaged
from the melter side of the insert. Disengagement of glass was not affected by surges (created by adding glass chunks
to the pour spout reservoir), and wavering of the pour stream was minimal, even during low-flow conditions.

Because these two inserts showed considerable promise, DWPF personnel agreed to the recommendation for
fabrication and testing of both inserts in DWPF Melter #1. The recommended design will employ only one knife edge
and use an insert with a slanted bottom edge to reduce flow disengagement. DWPF also used results from these insert
tests to define dimensions and the configuration for machining the spout for DWPF Melter #2. This effort supports a
TFA FY00 key deliverable to issue a report on design recommendations for melter pour spout and riser heaters.
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170) 

Significant Events/Activities

Progress Continues On Fluidic Sampler For Hanford Site (TMS 2119)
Treatment and immobilization of the millions of gallons of high-level waste (HLW) at the Hanford Site will be
performed by a private contractor. Tank farm operations personnel must verify the contractually specified bulk
constituents and radionuclides before batch transfer of waste to the private contractor. Current manual, or "grab"
methods, involve lowering a sample bottle into the waste, retrieving the bottle, and sending the sample to the lab for
analysis. Not only is this method time consuming, but mixing motors must be turned off while the sampling is taking
place, leading to samples that may not be representative of the wt% suspended solids concentration when the tank is at
steady state mixing. Hanford needs a technology for obtaining representative slurry samples to replace the current
manual grab-sampling methods done through a riser (i.e., bottle on a string). In particular, representative sampling of
suspended particulates up to 20 wt% needs to be demonstrated.

On May 11, 2000, TFA and Characterization, Monitoring, and Sensor Technology (CMST) Crosscutting Program staff
met with AEA Technology (AEAT) to discuss the status of tests supporting the Fluidic Sampler that AEAT is
developing for Hanford. Preliminary analysis of the data from recent Resource Conservation and Recovery Act-
compliant bottle-filling tests indicate that the wt% suspended solids in the 500-cc sample bottles are in agreement with
samples taken from the source tank and return line to the source tank. Tests were run using both sand and kaolin
mixtures. A draft report from AEAT on the test results is scheduled for the end of May.

http://www.cmst.org/cmst/index.html
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Mig Audero, leader of the Argentine delegation, and
Marcus Glasper, TFA Program Integration Manager,
sign off on the offical Record of Visit document at the

Meeting participants also discussed comments on AEAT's test implementation plan for testing the potential of organic
degassing from the slurry during the charge-vessel filling cycle. A week after the meeting the Hanford project team
signed off on the test plan, and the organic degassing tests are scheduled for completion by the end of June.

A number of outstanding technical issues remain, including: (1) How firm is the Project Team request that the sampler
be developed for deployment down 4-inch risers; (2) Will it be feasible to design the fluidic components to fit down a
4-inch riser, and (3) if it is feasible, will the fluidic components deliver adequate sample volumes up a 57-foot lift
sample line if the viscosity of the waste approaches 50 centipoise (cP). In preparation for a followup meeting in June,
AEAT will run sensitivity calculations on the effect of viscosity between 10-50 cP on delivered sample volumes and
will begin the Outline Design for the above rise sample station components (but hold off on the below riser
components until issues are resolved.) The Hanford Project Team will prepare a draft of the conceptual design for the
deployment platform. (Contact: Tom Thomas, INEEL, 208-526-3086)

TFA Establishes New Project Office For Critical SRS R&D Effort
At the request of DOE Headquarters, the TFA is now at the helm of managing ongoing research and development
(R&D) activities for the critical Salt Processing Project (SPP) at the Savannah River Site (SRS). The SPP encompasses
the selection, design, construction, and operation of technologies to prepare the salt waste feed for further processing at
the site's Saltstone Facility and Defense Waste Processing Facility (DWPF). Twelve to 24 months of additional R&D
are required to support technology down selection and pre-conceptual design of the new salt processing facility.

In 1998, the baseline technology for salt processing (In Tank Precipitation) at SRS was suspended due to technical,
production, and safety concerns. Site efforts shifted to identifying alternative separation technologies. Following
rigorous identification and screening of alternatives, several separation options were selected and tested. The test
results, combined with the outcome of several independent reviews, concluded that additional R&D was required for
all the technical options before an appropriate down selection could occur. The scope of the current R&D effort is to
conduct the development and testing necessary to reduce the technical uncertainties of each separation technology to
enable a down selection and support follow-on design and scaleup. The separation technologies are: Caustic Side
Solvent Extraction; Non-Elutable Ion Exchange Using Crystalline Silicotitanate; Small Tank Tetraphenylborate
Precipitation; and Alpha and Strontium Removal.

Due to the importance of this R&D effort, TFA established a project office and technical management organization at
SRS to work with the DOE-Savannah River and Westinghouse Savannah River Company R&D staff. To lead this
office, TFA selected Dr. Harry Harmon as Technology Development Manager for the SPP R&D efforts at SRS. Harry
brings a wealth of HLW management experience from both SRS and the Hanford Site. The high-profile project has
also resulted in the return of Steve Schlahta to the TFA fold. Steve will move to SRS to serve as Deputy Project
Manager to Harry, with special emphasis on project management and controls. System Leads from Westinghouse
Savannah River Company, Oak Ridge National Laboratory, Savannah River Technology Center, and Pacific
Northwest National Laboratory have also been assigned to coordinate the multi-laboratory work on each alternative
and support management of the SPP R&D efforts. (Contact: Tom Brouns, PNNL, 509-372-6265)

Argentina Visit Leads To Potential Collaboration In
Waste-Management Activities
Argentina is one of several countries that TFA is cooperating with in
an effort to develop solutions to tank waste problems. The potential
exists for both DOE and the Argentine Nuclear Energy Commission
(CNEA) to benefit from joint efforts to manage and dispose of
radioactive wastes. TFA staff members visited three nuclear centers in
Argentina between May 2 and May 5, 2000. The Head of the CNEA
Radioactive Waste Management Program traveled with the TFA team
during their visit. Both countries' representatives made technical
presentations covering technical capabilities, ongoing work, and future
needs. Argentina staff members discussed specific waste streams,
especially those generated by the country's fuel fabrication facilities
and two power and research reactors. The TFA goal from the trip was

http://www.pnl.gov/glossary.htm#d
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close of the recent technical exchange in Argentina.to identify core capabilities, specific research areas of interest, and
unique equipment/facilities. The Argentines' Research and
Development efforts are currently focused on (1) developing strategies for managing and storing spent nuclear fuel, (2)
studying potential repository sites, (3) immobilizing waste (including sintering and melting), and (4) developing and
selecting waste package container materials.

TFA and CNEA expressed interest in the potential for conducting joint studies of waste chemistry, non-destructive
testing, corrosion of waste forms and containers, and the potential for sharing technology by exchanging personnel
(both faculty and students). The Argentines are very interested in having U.S. experts come and teach in their graduate
environmental programs. Potential technology areas of collaboration include: (1) cementing low- and mid-level
radioactive waste; (2) retrieving and transporting resin; (3) scanning waste packages; (4) studying long-term behavior
of waste packages; and (5) developing acceptance criteria for high-activity waste.

Finally, participants discussed the current TFA/CNEA tests on reactor resin vitrification. Non-radioactive testing will
go forward as planned. The results will be used to provide a cost analysis for the baseline grouting strategy and to
design the radioactive crucible demonstration for measuring glass performance and off-gas composition. The current
resin vitrification program not only solves Argentina's reactor storage and disposal problem; it also has direct
applicability to solving DOE and U.S. commercial nuclear reactor resin problems. (Contact: Roger Gilchrist, PNNL,
509-372-6088) 

TFA Technical Team Responds To Growing Pains
Successful partnering between the TFA Program Management Team and the TFA Technical
Team continues to serve as a model for other DOE Office of Science and Technology (OST)
Focus Area interactions. This success has resulted in continuing growth of the program, leading
to a string of requests for TFA assistance on national high-priority projects. In accordance with
user and oversight recommendations, TFA is also increasing its role in science and longer-term
research and development activities. In addition, guidance issued in February 2000 by OST
expanded the requirements for project review documentation.

In response to these additional demands, the TFA Technical Team recently made a number of
organizational changes. To handle the increasing volume of new projects and related efforts for managing the Focus
Area-centered approach, the Technical Team operations area has been restructured under three positions:

Strategic Operations Manager - Bob Allen will continue his focus on managing the program development
process, including technical responses Program Execution Guidance, Technical Tasks Plans, and performer
selection. In addition, Bob will now assume responsibility for process improvement, development and
implementation of new strategies for continued improvements in TFA performance, and national interfaces to
support Focus Area-centered activities. Bob will continue to lead the Technical Team's support of national
strategic and R&D planning efforts, such as the EQ Portfolio and R&D Program Plan.
Business Operations Manager - Janie Treadway joined the Technical Team in March, taking over the business
operations previously managed by Steve Schlahta. Emphasizing project and program-wide financial and
schedule performance, Janie will work with the DOE-RL TFA Program Management Team to ensure TFA is
appropriately managing its full investment from science through deployment.
Program Operations Manager - This yet-to-be-named person will assume responsibility for project and
program reviews, and major program products (Midyear Review, Site Needs Assessment, etc.). Working mainly
with the Technology Integration Managers and site staff, the aim of this position is to implement and manage
the expanded requirements for project reviews and technology maturity documentation, including coordination
of TFA Technical Advisory Group and project and peer reviews.

Responding to an increasing program focus on science, applied research, and strategic investments, Gary Josephson
joined the TFA Technical Team in April as Research Integration Manager. Gary will work closely with the
appropriate Environmental Management Science Program (EMSP) program representatives and TFA's Technical
Integration staff to develop and manage strategic investments and ensure delivery of appropriate science and applied
research to our tanks customers. With a huge sigh of relief, we welcome our newest team members. (Contact: Tom

http://em-50.em.doe.gov/IFD/OSThome.htm
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Silos 1 and 2 (also called the K-65 Silos) at
Fernald contain low-level radioactive wastes
dating back to the 1950s. In 1964, they were
reinforced with an earthen berm, which was
upgraded in 1983. (Photo courtesy of FEMP)

Brouns, PNNL, 509-372-6265)

Conferences and Meetings

TFA Provides Technical Assistance To Fernald On Bentonite Issues
The Fernald Environmental Management Project (Fernald) is a former uranium processing facility located in southwest
Ohio. For nearly 37 years, Fernald produced high-grade uranium metal products for the nation's defense program. The
processed ore generated from these activities is stored in two 1.5-million gallon silos, called the K-65 Silos.

In the early 1990s, a bentonite mixture of 25-35% solids (the consistency of
toothpaste) was placed in a 2-ft layer on top of the K-65 material to contain
radon gas emissions. No samples have been collected of the bentonite cap or
material in the silo since then, but visual inspection indicates the cap material
has settled, compacted and dried to the point of cracking. As required by the
U.S. Environmental Protection Agency, the site is now pursuing retrieval of
the waste in Silos 1 and 2 as part of the site's environmental remediation
mission. Not much is known about retrieval of bentonite, and its retrieval
from the Fernald silos is expected to be very difficult.

TFA's Pretreatment Technology Integration Manager visited Fernald on April
17, 2000, to discuss the bentonite issues associated with the Fernald Silos
Project and how the TFA might be able to assist the Silo Project in the areas
of bentonite handling and waste-retrieval technology. Foster Wheeler
Environmental Corp. (FWC), Fernald's remediation contractor for Silos 1 and
2, plans to sluice all of the ore and the bentonite cap out of each silo and
transfer it to two new 750,000-gallon storage tanks to await treatment. TFA
and Fluor Fernald staff discussed the FWC approach and identified the need

for samples and treatability studies to determine the state of the bentonite cap and the K-65 material, and their
amenability to slurrying and separating.

The TFA will continue to provide technical assistance to Fernald on an ad-hoc basis as their tank remediation program
progresses. (Contact: Phil McGinnis, ORNL, 865-576-6845) 

Retrieval Progress, Plans Reviewed During Site Visits
TFA's Retrieval Technology Integration Manager visited five sites in May to review current progress and plans for
technology activities in FY01. Draft Program Execution Guidance (PEG) for FY01 was reviewed and scope and
milestones clarified before the PEG is submitted for formal review in June.

The West Valley Demonstration Project (WVDP) is striving to complete retrieval of their two 750 kgal waste
tanks (8D-1 and 8D-2), as well as to reach a point where their vitrification facility is no longer needed and can
be shut down. Currently, six 150 hp mobilization pumps operate in each mixing and pump down campaign.
WVDP calculates recovery at 12% of available slurry with each pump down. Some of the material is "hiding
out" and not getting mixed, and therefore, retrieved. To determine the amount of remaining source term, the site
will inspect, and possibly sample and perform gamma surveys of the tanks later this year and next.
Oak Ridge Reservation (ORR) has moved the GAAT retrieval equipment to the final GAAT, W-9, the GAAT
waste consolidation tank. Up to now, the Pulsed Air Mixer and Flygt Mixer have been used to transfer water
and lighter waste from W-9 over to Melton Valley Storage Tanks (MVST). Now the plan is to set up a small
pump tank in one of W-9's risers to receive waste and transfer the lighter portion to a BVEST for staging and
batch pumping to the MVST. Closure plans for the GAAT are underway. Also, the Russian Pulsating Mixer
Pump tests continue in preparation for deployment this summer in Tank TH-4.
Savannah River Site (SRS) is preparing to deploy the Flygt mixing system in Tank 19 this fiscal year. Readiness
issues are the critical-path items, and Pacific Northwest National Laboratory is conducting longevity tests of a
sample mixer to assist while SRS works with TFA to solve mixer pump vibration problems. Next year plans are

http://www.fernald.gov/
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underway to prepare to retrieve Tank 18, possibly using the Advanced Design Mixer Pump as a single 300 hp
mixer Another issue is pipeline plugging; high silicon waste from the Defense Waste Processing Facility and
high aluminum waste from the H-canyons plugged and shut down the evaporator earlier this year. SRS plans to
use chemical cleaning to clear the evaporator.
Idaho National Engineering and Environmental Laboratory is preparing a cold-test mockup of one of their tanks
at a private facility to test slurry washing, pumping, and transfer.

TFA's Retrieval TIM also visited Florida International University (FIU) to review pipeline unblocking activities at their
Hemispheric Center for Environmental Technology. FIU is ready to accept vendors for equipment testing at their full-
scale pipeline unplugging test bed. Slurry blockage dip testing is complete, and they are preparing for more slurry flow
model validation testing. (Contact: Pete Gibbons, RPP, 509-372-4926)

Environmental Management Science Program Workshop Held
In Atlanta
The Environmental Management Science Program (EMSP) conducted its
second national workshop April 25-27, 2000, at Atlanta, Georgia. This
workshop provided an excellent opportunity for discussions regarding the
successes of the EMSP projects and to identify those projects of continuing
interest to the TFA. The TFA and Efficient Separations and Processing
(ESP) Crosscutting Program chaired four breakout sessions during the workshop.

In the first breakout session, the TFA Characterization, Pretreatment, and Immobilization Technical Integration
Managers, and the Characterization, Monitoring, and Sensor Technology (CMST) and ESP Technical Liaisons
summarized the science and technology needs relevant to tank cleanup. Then, in two parallel breakout sessions, EMSP
principal investigators (PIs) presented the results of their research. Eighteen papers representing 20 EMSP projects
were presented. These papers were selected from 36 abstracts submitted for consideration. The other 122 EMSP
projects potentially relevant (68 directly) to TFA were represented at the workshop through poster sessions and in
breakout sessions chaired by other focus areas. The final TFA breakout session comprised a discussion among the
EMSP PIs and the TFA and Crosscutting programs regarding what leads to a successful science project, how to
transition an EMSP project into the focus area, and how to best use the capabilities and resources developed through
EMSP funding. (Contact: Joe Westsik, PNNL, 372-6330; Glenn Bastiaans, ISU, 515-294-3298; Jack Watson, ORNL,
865-574-6795)

TFA Reviews Status Of Dual Coriolis System For SRS In-Tank Application (TMS 2970)
To help reduce risks during sludge-retrieval activities at the Savannah River Site (SRS), TFA is partnering with the
Characterization, Monitoring, and Sensor Technology (CMST) Crosscutting Program and Florida International
University (FIU) to develop two Dual Coriolis density meters. This equipment will provide real-time data for
continuously monitoring the density of the slurry and the filtered supernatant in SRS high-level liquid waste (HLLW)
tanks.

On May 10, 2000, TFA, CMST, and FIU staff met to discuss developments on the Dual Coriolis system, planned for
installation in the headspace of the HLLW tanks. FIU has nearly completed building a cold test loop and will begin
testing the Dual Coriolis system for filter performance and precision around the first of June. FIU also finished the
50% design drawings for the SRS application, and is on schedule to complete the full design by the end of the fiscal
year. During the meeting, participants worked out the proposed schedules and funding for FY01 and FY02 fabrication
and cold-acceptance testing of two Dual Coriolis systems. The first system is a full-scale prototype for demonstration
and evaluation that could be modified during testing, if required. The second is an operational system for testing and
deployment that is scheduled for delivery to SRS in the fourth quarter of FY02. (Contact: Tom Thomas, INEEL, 208-
526-3086; Glenn Bastiaans, ISU, 515-294-3298)

GAAT Retrieval Equipment On The Auction Block
Using technologies developed with support from the TFA, waste retrieval activities at Oak Ridge Reservation (ORR)
are nearly complete. By the end of this year, the Modified Light-Duty Utility Arm, Houdini-II remotely operated
vehicle system, Borehole Miner, Flygt Mixers, and a host of other equipment will be available for application at other

http://www.hcet.fiu.edu/r&ddefault.asp
http://emsp.em.doe.gov/
http://www.ornl.gov/divisions/ctd/ESP/index.htm
http://www.cmst.org/cmst/index.html
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DOE sites.

TFA, the Robotics Crosscutting Program, and ORR staff have compiled an inventory of the available retrieval,
sampling and inspection equipment used over the last five years at ORR. This inventory also includes the
contamination and maintenance status for major equipment, as the costs of required site equipment modification and
any repairs will need to be compared with the costs of developing new equipment.

On May 10, 2000, the Robotics Program Lead and the TFA Retrieval Technical Integration Manager met with tank
farm remediation staff at the Idaho National Engineering and Environmental Laboratory (INEEL) to discuss
technology-development activities planned for FY 2001 and beyond, including opportunities for INEEL to use the
equipment currently deployed in the ORR Gunite and Associated Tanks (GAAT). The INEEL tanks are configured
differently than the GAAT tanks, which may require altering the robotics equipment or making changes at the tanks,
such as increasing the size of the tank risers. The most likely candidates for re-use are uncontaminated support
equipment, such as high-pressure water pumps, but INEEL will consider the list of available equipment. Decisions on
equipment disposition are needed to support storage and maintenance plans at ORR. (Contact: Pete Gibbons, RPP,
509-372-4926; Barry Burks, PGI, 865-671-1434)

Upcoming Activities

June 14, 2000
Diagnostics Instruments and Analytical Laboratory Visit, Jackson, Mississippi
(Contact: Tom Thomas, INEEL, 208-526-0425)

June 19, 2000
INEEL Sodium Bearing Waste Alternatives Analysis Review, Idaho Falls, Idaho
(Contact: Betty Carteret, PNNL, 509-375-4337)

June 27, 2000
Slurry Monitoring Workshop, Richland, Washington
(Contact: Tom Thomas, INEEL, 208-526-0425)

June 28, 2000
Discuss Fluidic Sampler for Hanford HLW Tanks, Richland, Washington
(Contact: Tom Thomas, INEEL, 208-526-0425)

General TFA Technical Team Contacts

Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL

http://www.pnl.gov/glossary.htm#g
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Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-4662
E-mail: gary.josephson@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
E-mail: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, SRTC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
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E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending April 30, 2000

| Progress Toward Key Deliverables | Significant Events | Conferences and
Meetings |

| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-
Mail Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 18 key deliverables for users
at the Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho National
Engineering and Environmental Laboratory, and West Valley Demonstration
Project. These key deliverables are posted at keyprod. In each edition of our
Technical Highlights, the section regarding Progress Towards Delivering Key
Products is dedicated to telling you about significant findings made and key
milestones accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY00
Products

Feasibility Study Approved For Direct Grouting
Demonstration (TMS 82)
At a project review meeting held in January, Idaho National Engineering and
Environmental Laboratory (INEEL) project personnel presented the strategy for
the Grouting Demonstration Feasibility Study Project to high-level waste (HLW)
management staff from Bechtel BWXT Idaho, Inc. (BBWI) and DOE-Idaho. The
aim of this project is to dispose of the site's newly generated liquid waste (NGLW),
thereby complying with an agreed upon schedule with the state to cease sending
NGLW to the site's HLW tanks. INEEL's strategy includes:

conducting the demonstration in an existing facility
no separations
disposal at Envirocare in Utah
evaluating the capability of the plant to subsequently treat the site's sodium-
bearing waste.

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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Demonstration with Ridgid® Snake on 3" line
(Test Bed #2). (Photo provided by FIU-HCET)

Senior management from BBWI and DOE-Idaho subsequently approved the
strategy to proceed with developing a conceptual design for a grout plant for
immobilizing NGLW at the Idaho Nuclear Technology and Engineering Center
(INTEC). The INEEL is also pursuing actions to obtain a Research, Development
and Demonstration permit from the State of Idaho to conduct the demonstration in
FY01. Issuance of the Feasibility Study report (INTEC Newly
Generated Liquid Waste Demonstration Project Feasibility Study,
INEEL/EXT-2000-00141) and the recommendations contained
therein complete a TFA FY00 Key Deliverable to provide low-level
waste disposal site recommendations and treatment
requirements to INEEL. Further information on the recently expanded scope
for this demonstration is provided below under Significant Events. (Contact: Bill
Holtzscheiter, SRTC, 803-725-2170)

Validation Testing
Conducted On Pipeline
Unplugging Testbeds (TMS
2367)
On March 15, 2000, Roto-rooter®
performed validation testing on the
large-scale demonstration test beds
constructed at Florida International
University Hemispheric Center for
Environmental Technology (FIU-
HCET). Roto-rooter® demonstrated
their snake-type technology called
"Ridgid Snake" and water jet
technology called "Harben Jet" on two of the large-scale test beds. Two types of
simulants were used in the test beds to create blockages for equipment tests: an
epoxy and sand mixture was used on the gravity drain line (Test Bed #1) and a
clay-like material (bentonite) on the horizontal long pipeline (Test Bed #2). Roto-
rooter® used the Ridgid Snake to demonstrate reaching technology and the
Harben Jet to demonstrate a high-pressure water jet. TFA staff concluded that the
bentonite was acceptable for challenging sludge unblocking gear, but the sand
and epoxy was too tough. The next step will be to increase the sand-to-epoxy
ratio to better imitate the field conditions observed in jetting the evaporator drain
line at the Savannah River Site.

These demonstrations validated the
test beds and test plan at FIU-HCET
in preparation for technology
demonstrations to be performed
throughout this year. A Request for
Proposals (DE-RP26-00NT40708)
entitled "Large Scale Equipment Tests
for Pipeline Unplugging Technologies"
was posted on the National Energy
Technology Laboratory (NETL)
website at

http://www.hcet.fiu.edu/
http://www.hcet.fiu.edu/
http://www.hcet.fiu.edu/
http://www.hcet.fiu.edu/r&dunplugging/testbeds/testbed1/default.asp
http://www.hcet.fiu.edu/r&dunplugging/testbeds/testbed2/default.asp
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Various nozzles for the Harben Jet allow the
operator to choose the one most appropriate for
the job, depending on the size of the pipeline and
the subject blockage. (Photo provided by FIU-
HCET)

http://www.netl.doe.gov/business/solicit/index.html, with proposals due by June 2,
2000. Testing data will be used to help TFA and HCET select the most efficient,
cost-effective, and safest technologies based on site-specific needs. These efforts
support a TFA FY00 Key Deliverable to demonstrate pipeline unplugging
technologies (for more information on key deliverable. (Contact: Pete Gibbons,
RPP, 509-372-4926) 

Electrochemical Noise Corrosion Probe Working Properly
(TMS 1985)
Following data cable troubleshooting and rework, the electrochemical noise (EN)
corrosion probe in Tank 241-AN-105 at the Hanford Site is working properly. The
EN probe "listens" to the sounds of corrosion occurring on the probe sensors,
which are made of archived tank wall steel. The sounds are interpreted to indicate
the type and extent of corrosion taking place. Although the system had been
operating continuously since its installation in January 2000, data quality had been
poor due to cross-talk between channels.

In its original configuration, the various channels were contained within the same
cable - too close together for interference shields to work properly. To solve this
problem, Hanford staff disconnected the shields on the cable to provide a low-cost
alternative to replacing it with a more expensive cable. This seems to have
improved data quality to acceptable levels. Instead of one length of cable to
contain all channels, future installations will likely use a length of cable for each
channel to provide adequate signal separation between channels.

Proper functioning of the EN corrosion probe allows for real-time monitoring of
corrosion processes in high-level waste tanks, and this helps determine the
effectiveness of corrosion inhibitors. Savannah River Site staff helped solve this
problem, which will help them avoid similar problems in using the EN technology
in their tanks. This progress supports installation of an integrated corrosion probe
monitoring station at the Hanford Site, a TFA FY00 Key Deliverable (for more
information on key deliverable. (Contact: Mike Terry, LANL, 509-372-4303)

Significant Events/Activities

Uncertainty In Best Basis
Inventory Can Contribute To
Pipeline Plugging (TMS 2367)
River Protection Project (RPP) staff at the
Hanford Site suspended saltwell pumping of
Tank U-103 in November 1999 because a
large increase in waste viscosity, caused by
cold weather, plugged the pipeline.
Because the chemistry continued to form
larger crystals, allowing the line to be

http://www.netl.doe.gov/business/solicit/index.html
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The waste surface in Tank 241-U-103 as it
appeared in September 1998. (Photo
credit: Hanford photography)

Six large gunite tanks are located in the South
Tank Farm, while four smaller tanks are in the
North Tank Farm. Two more are located outside

flushed, RPP staff cleared the plug in three
weeks using mechanical means. However,
RPP staff had previously stated concerns
with uncertainties in the site's best basis
inventory (a record of each tank's contents)
and the resulting analytical results, and
requested that TFA staff involved with the task on Waste Preparation and
Transport Chemistry evaluate the plug.

TFA Pretreatment staff prepared an initial simulant for Tank U-103 waste based
on the liquid associated with the saltcake as described in the site's best basis
inventory. However, the solution did not adequately simulate the pipeline plug
when cooled from 30°C to room temperature, so they prepared a modified
simulant with higher phosphate concentrations. The modified formulation was
provided to university partners at Mississippi State University for testing. Results
indicated that small increases in phosphate concentrations, while still within the
uncertainty of inventory estimates, led to dramatic increases in the viscosity of the
samples.

The study with the U-103 simulant demonstrated that uncertainties in the best
basis inventory can lead to erroneous assumptions about the potential for plug
formation. Differences in analytical techniques are sufficiently large to lead to the
uncertainties in estimates of inventories, pointing to the need to resolve analytical
uncertainties for phosphates in waste analyses. TFA's Prevention of Solids
Formation work has identified phosphate and temperature as key parameters
requiring monitoring and control to guard against pipeline plugging during waste
transfers. (Contact: Phil McGinnis, ORNL, 865-576-6845) 

Waste Consolidation
Efforts Completed For
Gunite Tanks (TMS 85,
810, 812, 1510, 2116,
2232; ROBOTICS - 2085) 
The Oak Ridge Reservation (ORR) in
Tennessee is one of five DOE sites
across the country storing radioactive
waste in underground tanks. Twelve
of these tanks were constructed in
1943 using the gunite process (the
same process used to make in-

http://www.msstate.edu/Dept/DIAL/


TFA - Technical Highlights

http://emslws03/tfa/hilight/back/30april00.htm[10/13/2009 10:45:29 AM]

the tank farms. (Photo credit: STEP
Environmental)ground swimming pools). Grouped

with six nearby stainless-steel tanks,
these tanks are called the Gunite and Associated Tanks, or GAATs. In the 1980s,
the site removed the bulk of the gunite tank waste using hydraulic sluicing, but
was unable to achieve an acceptable level of waste removal for tank closure. With
help from technologies developed through the TFA and the Robotics Crosscutting
Program, ORR has now completed retrieval from seven of the eight GAAT tanks
included in ORR's Gunite Tanks Remediation Project.

Oak Ridge National Laboratory (ORNL) completed waste-retrieval operations in
GAAT W-8 in mid-March. The Modified Light-Duty Utility Arm and the Houdini
vehicle positioned the Confined Sluicing End-Effector, while the Waste Dislodging
and Conveyance jet pump moved the waste to GAAT W-9. The effort at GAAT W-
8 represents one of the more complete GAAT waste-removal operations; project
personnel estimate that less than 500 gal of sludge and supernate waste are left
behind. Retrieval of GAAT W-8 waste marks the completion of the waste-
consolidation efforts for the GAAT Project. The W-8 retrieval project included a
successful test of a concept for an improved wall-washing system in one quadrant
of the tank. This system used two spray nozzles on a track attached to a
lightweight beam, held in place by the Houdini II. A prototype unit washed an
approximate 2-ft. section of the tank wall at each station.

ORNL also completed the final direct transfer of sludge and supernate waste
(approximately 29,000 gal) from GAAT W-9 to the Melton Valley Storage Tanks
(MVST) on March 31, 2000, using the Pulsed Air Mixer, Flygt Mixer, and DiscFlow
Pump. Completion of the waste transfer to the MVST marks a significant step in
the process of completing waste retrieval in GAAT W-9. The same technologies
used for the GAAT Retrieval Project, in combination with a Waste Retrieval and
Transfer System, will be used to transfer the remaining waste in GAAT W-9 to the
Bethel Valley Evaporator Service Tank before transfer to the MVST. (Contact:
Pete Gibbons, RPP, 509-372-4926)

Scope Of Grouting Demonstration At INEEL Expanded To
Include Sodium Bearing Waste (TMS 82)
Through an Environmental Impact Statement, the Idaho National Engineering and
Environmental Laboratory (INEEL) is evaluating alternatives for processing the
site's sodium bearing waste (SBW). The SBW is a liquid radioactive waste
produced from second and third cycles of spent fuel reprocessing, waste
calcination, and decontamination activities at the site. Several of the SBW
treatment options involve performing radionuclide separations, solid separations,
and grouting the resulting waste stream for disposal. Similarly, a method to directly
immobilize and stabilize the site's newly generated liquid waste (NGLW - liquid
waste generated from other site activities) is under development. Both waste forms
must be treated in order for INEEL to meet waste cleanup commitments with the
state of Idaho.

With international partner AEA Technology, two methods have been tested for
direct grouting of the two waste forms. This testing resulted in approval of a
feasibility study to build a pilot plant and conduct the direct grouting demonstration
of the NGLW in FY01 (see Key Deliverables, above). On April 25, 2000, the TFA
Technical Team and INEEL staff conducted a conference call to discuss the

http://gaat.stepenv.com/
http://www.inel.gov/environment/summary.html
http://www.aeat.com/
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strategies and impacts of a recent request from DOE-Idaho and the INEEL High-
Level Waste Program to expand the scope of the NGLW grouting demonstration
to include SBW. Treatment of the SBW would take place at the same pilot plant
chosen for the NGLW grouting demonstration. TFA is working with INEEL staff to

evaluate incorporating the needed radionuclide removal and solids
separations operations into the pilot plant design, and
plan for conducting a cold feasibility demonstration of treating SBW in
addition to the currently planned NGLW treatment demonstration.

TFA's Pretreatment and Immobilization Technology Integration Managers will
develop an integrated technical scope of work and program execution guidance
for EM-50 funded work consistent with the strategy for the grout pilot plant cold
demonstration in FY01. The project team supporting the NGLW treatment project
will lead the initiative to develop plans for the SBW demonstration and integrate it
with the NGLW treatment project. This strategy addresses the site's high-priority
need to demonstrate alternatives for SBW disposition and provides an opportunity
to obtain important technical feasibility data and lessons learned to support
decisions on SBW treatment. (Contact: Bill Holtzscheiter, SRTC, 803-725-2170;
Phil McGinnis, ORNL, 865-576-6845)

Sampling End-Effector Design Completed For WVDP Tanks
(ROBOTICS TMS 2941)
The West Valley Demonstration Project (WVDP) in New York has completed most
of its waste vitrification activities and is now focusing on retrieval of residual waste
and preparing for closure. As part of these closure efforts, the TFA is funding the
Robotics Crosscutting Program to develop a sampling tool to provide
characterization information from the WVDP tank walls, if necessary, to determine
the per-square-inch contamination of the tanks.

In the current design, the sampler will use milling machine bits to scrape samples
from the carbon-steel tanks 8D-1 and 8D-2 at WVDP. A vacuum and filter system
will collect the scraped material and contain it for delivery to a laboratory for
analysis. From these samples, an estimate of the total contamination inside the
tank can be determined.

Oak Ridge National Laboratory (ORNL) recently signed off the final drawings for
the grab-sampling end-effector. ORNL placed a purchase requisition with a local
machine shop to have the NQA-1 qualified parts built. (Note: NQA-1 is the "Quality
Assurance Program Requirements for Nuclear Facilities," as established by the
American Society of Mechanical Engineers.) Meanwhile, the prototype was sent to
WVDP for cold testing with their robot arm (part of the site's mast-mounted tool
delivery system). The prototype will be returned to ORNL when the qualified
version is ready to send to WVDP near the end of April. (Contact: Barry Burks,
PGI, 865-671-1434; Pete Gibbons, RPP, 509-372-4926)

Conferences and Meetings

First Inter-Focus Area Teleconference On Alternative
Filtration Technologies (TMS 2091)

http://www.pnl.gov/glossary.htm#v
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The Consolidated Incineration Facility (CIF) at the Savannah River (SRS)
exhausts approximately 22,000 cubic feet per minute through high-efficiency
particulate air (HEPA) filters. These filters must be changed several times a year,
which is costly and poses a safety hazard. The Mixed Waste Focus Area (MWFA)
and Characterization, Monitoring and Sensor Technology Crosscutting Program
(CMST) staff are investigating the potential for a pre-filter system to address new
U.S. Environmental Protection Agency (EPA) requirements for sampling the
exhaust from the incinerator. In parallel, the TFA is currently funding an
investigation into a regenerable HEPA system that will be used in pre-filter service
until proven acceptable for replacement of standard HEPA filters used throughout
the DOE complex.

Participants from the TFA, MWFA, CMST, and Savannah River Technology
Center (SRTC), conducted the first inter-focus-area teleconference on alternative
filtration technologies on April 13, 2000. The purpose of the meeting was to
discuss

the current status of the TFA alternative filtration system investigation for
SRS high-level waste tanks (that is, design requirements for the SRS tank
filter systems; filter media testing results; outstanding design, fabrication,
and operational challenges for SRS, etc.)
the certification and acceptance of alternative media
MWFA particulate matter monitoring needs
possible application of the emerging TFA technology on the Consolidated
Incinerator Facility (CIF), an MWFA project
benefits of continued dialog between the two focus areas.

Participants also discussed the use of "cleanable" HEPA filters for incinerators.
This subject was first considered at the beginning of the fiscal year when the
Diagnostic Instrumentation and Analysis Laboratory at Mississippi State University
indicated that SRS wanted them to test an off-the-shelf, 95% efficient, cleanable
filter for use as a pre-filter for the CIF. As the CIF project was short of funds to
purchase a test filter, someone aware of the TFA regenerable filter work wondered
"Could the work that TFA is doing be applied to the CIF?" These introductory
discussions were necessary to establish a common ground from which
opportunities for cross-focus-area opportunities can be developed. (Contact: Mike
Terry, LANL, 509-372-4303)

Upcoming Activities
April 28-May 6, 2000
Tanks Focus Area/Argentina Immobilization Interface Meeting, Argentina
(Contact: Roger Gilchrist, PNNL, 509-372-6088; Bill Holtzscheiter, SRTC, 803-
725-2170)

May 10, 2000
Dual Coriolis Deployment at Oak Ridge National Laboratory and Slurry Monitoring
Test Loop Review at Florida International University, Miami, Florida
(Contact: Tom Thomas, INEEL, 208-526-3086; Pete Gibbons, RPP, 509-372-
4926)

http://wastenot.inel.gov/mwfa/index.html
http://www.cmst.org/
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May 11, 2000
Review of AEA Technology Testing of Organic Pump Tank Mixer, Fluidic Sampler,
and Endoscope, Huntersville, North Carolina
(Contact: Betty Carteret, PNNL, 509-375-4337, Tom Thomas, INEEL, 208-526-
3086)

May 15, 2000
Status/Tour of HEPA Filter Testing; Immobilization Project Status and FY01
Programmatic Execution Guidance/Milestone Review, Aiken, South Carolina
(Contact: Betty Carteret, PNNL, 509-375-4337)

May 16-17, 2000
Saltcake Dissolution Meetings, Richland, Washington (Contact: Phil McGinnis,
ORNL, 865-576-6845)

May 24, 2000
Technical Project Review - Enhanced Pit Operations for Hanford and Savannah
River Sites, Richland, Washington
(Contact: Pete Gibbons, RPP, 509-372-4926; Betty Carteret, PNNL, 509-375-
4337)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
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Phone: 509-372-6330
Fax: 509-372-6364
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Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending March 31, 2000

| Progress Toward Key Deliverables | Significant Events | Conferences and
Meetings |

| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-
Mail Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 18 key deliverables for users
at the Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho National
Engineering and Environmental Laboratory, and West Valley Demonstration
Project. These key deliverables are posted at keyprod. In each edition of our
Technical Highlights, the section regarding Progress Towards Delivering Key
Products is dedicated to telling you about significant findings made and key
milestones accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY00
Products

RCRA Compliant Fluidic Sampling Method Successfully
Demonstrated (TMS 2119)
Traditional slurry/supernate tank waste sampling methods at the Hanford Site
involve "grab" samplers consisting of "bottle-on-a-string" techniques. This is a
time-consuming approach which can result in non-homogenous samples, and
also presents exposure risks to workers. Similarly at the Idaho National
Engineering and Environmental Laboratory (INEEL), current sampling methods do
not meet Resource Conservation and Recover Act (RCRA) requirements. The
existing sampler system and sample transport system is designed for small 15ml
sample bottles, while up to a liter of sample is required for some regulatory
analyses. In addition, there is currently concern with the representativeness of the
sample and loss of volatile organics during jet/airlift transfer, sparging, and
sampling. The State of Idaho recently requested that permitting of Idaho Nuclear
Technology and Engineering Center (INTEC) facilities at INEEL be accelerated,
and waste characterization is needed prior to permitting the facilities. For Hanford,
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a representative, and preferably rapid, sampling and analysis system needs to be
developed and demonstrated so that feeds to the cross-site transfer line and to
both the LLW and HLW privatization contractors can be staged successfully with a
minimum impact on tank space. For INEEL, a method for sampling tank waste to
fully perform characterization activities is needed. The sampling method must also
meet RCRA requirements for representative sampling and minimization of sample
degradation during sampling.

TFA is funding the development of a new fluidic sampling design concept, which
uses a vertical sample holdup reservoir as an integral part of the existing sample
line. In this new design from international partner AEA Technology, the sample
bottle is filled to near zero headspace, and no vacuum is associated with the
bottle-filling step. The initial demonstration of the RCRA compliant fluidic sampling
method in January 2000 resulted in some sand surrogates remaining in the
sample reservoir. Following a redesign, results from followup testing showed that
surrogates containing sand completely drained from the sample holdup reservoir
into the sample bottle. Due to the viscous and sticky nature of 30 wt% kaolin used
in the test, only about 85% of the contents of the sample reservoir were
transferable to the sample bottle. The remainder adhered to the vessel wall.
Kaolin and sand surrogate samples taken from the source tank, the sample bottle,
and the return line to the source tank are being analyzed to determine consistency
in wt% solids among the sampling points. The results will be reported in June.

Successful testing of the RCRA compliant sampling methods
using the redesigned reservoir completes a TFA FY00 Key
Deliverable. For more information on deliverable, see
keyprod/00deliverables.stm#demonstrate. (Contact: Tom Thomas, INEEL, 208-
526-3086)

Scope and Funds Increased for INEEL Glass Formulation
(TMS 2009)
Highly radioactive waste material in the form of granular solids, or calcine, is
stored in bins in seven Calcined Solids Storage Facilities (CSSFs) at the Idaho
Nuclear Technology and Engineering Center. As detailed in the Settlement
Agreement between the U.S. Navy, DOE, and the State of Idaho, the Idaho
National Engineering and Environmental Laboratory (INEEL) is scheduled to begin
design of a facility to treat this waste by 2007. To achieve this schedule,
technologies must be developed for the practical application of glass formulations
in a full-scale facility. During FY99, TFA sponsored melter tests with simulated
INEEL waste in a small-scale melter test facility at Clemson University. These
tests used feed simulating direct vitrification of the site's calcine and liquid sodium
bearing waste.

In February 2000, INEEL supplemented TFA development scope and funding for
glass formulations to expand the Composition Variability Study (CVS) supporting
direct calcine vitrification and full separations flowsheet options for INEEL. These
activities include acceleration of the CVS, additional glass analyses, and support
to evaluate higher temperature formulations. The EM-30 scope is completely
integrated with EM-50 objectives supporting increased waste loading, preliminary
product models, higher temperature melts, and an acceptable bounding
composition region. This scope incorporates changes associated with evolution of

http://www.aeat.com/
http://www.inel.gov/environment/summary.html
http://www.inel.gov/environment/summary.html
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Improved operations in Hanford pump pits via
remote systems will reduce worker exposure and
enable more thorough removal of discarded
materials, as envisioned above.

the INEEL high-level waste flowsheet and glass formulations required to support
INEEL melter tests.

Increased scope for the CVS supports a TFA FY00 Key Deliverable to issue a
report recommending a path forward on high-temperature testing. This information
will aid user decisions related to flowsheet definition and development of a
strategy for an advanced melter design at INEEL. For more information on the
deliverable, see keyprod/00deliverables.stm#pathforward. (Contact: Bill
Holtzscheiter, SRTC, 803-725-2170)

Kickoff meeting held for
Remote Pit Operation
Enhancements at Hanford
(Robotics - TMS 2195)
TFA is partnering with the Robotics
Crosscutting Program (Robotics) to
respond to a Hanford Site need to
investigate remote methods for
improving tank farm pump pit
operations. On March 21 and 22,
2000, the Kickoff Meeting for the
Remote Pit Operations Enhancement
System for Hanford tank farm jumper
pits was held in Richland,
Washington. TFA's Retrieval
Technology Integration Manager
participated in the meeting, along
with representatives from the River
Protection Project (RPP) W314
Project (site upgrades for Phase I
feed delivery), including personnel
from Safety, Regulatory, Nuclear
Safety, and the system Design
Authority Operations (the lead for this
activity). Robotics representatives
included staff from Pacific Northwest
National Laboratory (PNNL) and Oak
Ridge National Laboratory (ORNL)
who are responsible for writing the
procurement specification. The objective of the meeting was to review and solidify
the functions and requirements for development of a procurement specification
that directly supports the needs of the RPP W314 Project.

Prior to the meeting, PNNL Robotics staff began preparing the specification for the
remote pit refurbishment system and reviewing market research on gantries and
robotic manipulators to determine if new sources had become available since last
years' efforts. Robotics personnel continued to focus on the design of the video
portion of the operator's station for the pit operations enhancement system, and
defined the basic viewing system to prepare the options presented at the kickoff
meeting. Meeting attendees discussed in detail the strawman specification based

http://ost.em.doe.gov/ifd/robotics/robotics.htm
http://ost.em.doe.gov/ifd/robotics/robotics.htm
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Maintaining transfer capability in the new 6.5-
mile pipeline at Hanford is critical to ensure timely
delivery of waste feed for treatment.

on an arm procurement for cell cleanout in a hot facility at Hanford to uncover any
remaining site requirements.

After lengthy discussion of configuration, staff moved away from the gantry
concept and concluded that the dexterous arm on the end of a vehicle-mounted
boom would likely meet all the requirements within the current budget and
schedule. Emphasis on this approach was driven by the desire to keep the system
from becoming too contaminated, ease for dismantling, transport and storage, and
a focus on functions performed in the pits. Hanford operations staff experienced in
operating the Light Duty Utility Arm shed much needed light on the discussions.
The PNNL Robotics Lead will revise the specifications per the meeting
discussions and send them back to the Project team for review. This meeting
supports a TFA FY00 Key Deliverable to place the contract for procurement of the
remote equipment system. See keyprod/00deliverables.stm#sitepit for more
information on the deliverable. Delivery of the equipment is scheduled for Spring
2001. (Contact: Pete Gibbons, RPP, 509-372-4926; Barry Burks, PGI, 865-671-
1434) 

Significant Events/Activities

Viscosity Tests Simulate
Pipeline Plugs
Miles and miles of 3.5 inch-diameter
pipelines stretch between the Hanford
Site's 200 East and 200 West Area
tank farms. These pipelines serve to
transfer waste between the site's 177
HLW storage tanks. Out of the seven
cross-site waste transfer lines, five are
permanently plugged as a result of
crystallization and gel formation during
past waste transfers. The TFA is
assisting DOE's Office of River
Protection (ORP) by sponsoring
laboratory experiments on various
factors, such as phosphate
concentration, ionic strength, critical
velocity, and temperature, that can
lead to pipeline plugging.

Oak Ridge National Laboratory recently conducted tests to evaluate the effect of
ionic strength on plugging conditions. The initial tests showed that high and low
initial concentrations of certain fluoride phosphates did not form a high-viscosity
gel, whereas intermediate initial concentrations did form a high-viscosity gel. This
observation could have a direct impact on the performance of waste dilution with
water to prevent pipeline plugs. A second series of tests used fluoride phosphates
in combination with hydroxides and nitrates. The hydroxide concentrations were
held constant while nitrate concentrations were varied. After a simulated pump
failure, results indicated that viscosity rates were higher in the nitrates than in the
hydroxides. This indicates that nitrate concentration is a greater factor than

http://www.hanford.gov/orp/images/areamap.gif
http://www.hanford.gov/orp/images/areamap.gif
http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
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hydroxide in the formation of pipeline plugs. (Contact: Phil McGinnis, ORNL, 865-
576-6845) 

Mobile Retrieval System Operated at ORR (TMS 2947)
As reported in January edition of the TFA Technical Highlights, the Mobile
Retrieval System developed by AEA Technology (AEAT) was installed on Federal
Facility Agreement (FFA) Tank 3003-A at Oak Ridge Reservation (ORR). On
March 3, 2000, the system began operating, and over the course of two days,
retrieved approximately 700 gallons of sludge and liquids. On the third day of
operations, the system failed due to a plug in the pulse tube. Operations
personnel determined that organic debris (pine needles) in the bottom of the tank
plugged the nozzle. This situation may have been exacerbated by the fact that the
suction lines were not flushed after operations concluded the previous day.
However, ORR determined enough material was removed from the tank to allow
grouting the remainder in place. The pulse tube was disconnected and left in the
tank.

ORR has cancelled plans for using the system in the next FFA tank, citing
concerns that its high plutonium content would pose a hazard if the nozzle blocked
with plutonium above ground. ORR plans to accomplish retrieval of the remaining
FFA tanks using the site's baseline Hurricane mixer. The AEAT system, a
modification of their pulsejet fluidic mixing technology and funded through DOE's
Accelerated Site Technology Development Program, will not be used again at
ORR unless design changes are made to the pulse tube. The equipment has
been removed and placed into storage. Hanford Site River Protection Project staff
have since expressed an interest in the system. (Contact: Pete Gibbons, RPP,
509-372-4926)

Presolicitation Notice Posted for Pipeline Unplugging
Project (TMS 2367)
In partnership with Industry Programs, TFA is assisting DOE sites across the
complex in identifying an efficient and cost-effective technology for detecting,
reaching, or unplugging blocked transfer lines. In support of these efforts, a
presolicitation notice (DE-RP26-00NT40708) for a new project entitled "Large
Scale Equipment Tests for Pipeline Unplugging Technologies" was posted in
CBDNet on March 20, 2000. The objective of this project is to identify and
evaluate technologies for reaching and unplugging blockages as well as detecting
blockages in pipelines, while avoiding causing damage to the pipes. The
demonstrations will be conducted under standardized and non-nuclear conditions
on three large-scale test beds located at Florida International University's
Hemispheric Center for Environmental Technology (FIU-HCET) in Miami, Florida.

Specifically, the notice indicated that bidding contractors shall demonstrate the
performance of their equipment or technologies to achieve the following tasks: (1)
Detect blockages in single and double-wall waste transfer pipelines through the
ground; (2) Provide a mechanism to deliver equipment to a blocked location within
the pipeline or initiate a process for unplugging potentially at great distance from
the access point); and (3) Dislodge the blockage within the pipeline. The results of
the technology demonstration will become part of reports submitted to DOE by
FIU-HCET. These reports will assist the TFA and its users in the selection of the
most efficient, cost-effective, and safest technologies to unplug high-level

http://cbdnet.access.gpo.gov/index.html
http://www.hcet.fiu.edu/r&ddefault.asp
http://www.hcet.fiu.edu/r&ddefault.asp
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Ted Pietrok, DOE-RL TFA Program Manager,
initiates the FY00 Midyear Review with a program
status presentation.

radioactive waste transfer pipelines based on their site-specific needs.

The Commerce Business Daily (CBD) notice indicated that an information
package requesting comments on the draft technical requirements and planned
contracting method would be made available on the National Energy Technology
Laboratory (NETL) Internet site by March 22, 2000. A 2-week period will be
allowed for comments. The solicitation will be available around mid-April 2000,
and a 30-day response time is currently anticipated. (Contact: Pete Gibbons, RPP,
509-372-4926; Bill Haslebacher, NETL, 304-285-5435)

Sampling End-Effector for West Valley Tanks (Robotics
TMS 2941) 
TFA is funding the Robotics Crosscutting Program (Robotics) to develop a
sampling end-effector for obtaining samples from West Valley Demonstration
Project (WVDP) tank walls. These samples will in turn provide characterization
information on residual waste to aid in the site's tank closure efforts. Preliminary
testing at Oak Ridge National Laboratory in mid-March indicated that the sampling
end-effector for WVDP Tanks 8D-1 and 8D-2 met most of the design
requirements. For small samples, the device captured 91% of the material
removed from the target area. The only requirement that the sampler did not meet
was the collection filter size for obtaining a full sample.

A new design with a larger collection filter was subsequently submitted for
fabrication and testing. Results from these follow-on tests were very positive; the
larger filter held all of the target material, and by using two layers of filter paper,
the sampler captured approximately 99 wt.% of the material removed. In addition,
the sampler milling bit was reground to make the drilling process smoother. The
bit is now cone-shaped, similar to a conventional drill bit, except the tip extension
is only 0.020 inches. Drill advancement is now set by force limiting springs,
making remote operations much easier. Prototype development on the sampler is
now complete, and Robotics will issue a report documenting the work. (Contact:
Pete Gibbons, RPP, 509-372-4926; Barry Burks, PGI, 865-671-1434)

Conferences and Meetings

TFA Midyear Review
Provides Update,
Prioritized Outyear Tasks 
During the week of March 6, 2000,
the TFA held its Midyear Review
meeting in Las Vegas, Nevada. The
TFA Management Team, Program
Management Team, and Technical
Team participated in the review, with
personnel from HQ/EM-30, the EM
Science Program (EMSP), and
Savannah River Site Salt Processing
Project also in attendance. The TFA
Site Representatives and a Fernald
contractor lead provided an update

http://www.netl.doe.gov/business/solicit/
http://www.netl.doe.gov/business/solicit/
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All those reviews make a guy
hungry! Marcus Glasper, DOE-RL
TFA Program Integration
Manager, destroys a buffalo wing
at the Tuesday evening reception.

on the status of their baseline program activities. The TFA Technical Team
Manager presented updated OST guidance for tracking technology maturity and
conducting reviews. Sixteen projects were presented by TFA's Technology
Integration Managers, allowing for discussion on issues and providing
recommendations. The two-day review concluded with a presentation of
information on the EMSP National Workshop, followed by a description of the
EMSP tasks related to HLW tank needs, given by TFA's Technical Program

Development Manager. 
On March 9, 2000, the TFA Management Team,
comprised of DOE representatives from the five
TFA sites, DOE-Headquarters, and DOE-RL's TFA
Program Office, prioritized the TFA's technology
development efforts for FY01 and FY02. Earlier in
FY00, the TFA received 139 science and
technology needs from the sites. During the March
9 meeting, the Management Team prioritized 50
multiyear technical responses to those needs. The
technical responses defined an approximate $51M
technical budget requirement each year for FY01
and FY02. In addition, the Management Team
reviewed and approved six strategic technical tasks
totaling approximately $1M to be included in the
program.

The TFA Midyear provides an opportunity for all
relevant technical and programmatic personnel to

review the status of TFA projects nearing a key stage in their development
process, discuss issues affecting the program, and obtain information on program
development guidance. This information is helpful for the subsequent TFA
prioritization session, which supports upcoming FY02 Corporate Review Budget
and FY01 Program Execution Guidance activities. Proceedings of the meeting will
be documented in a Midyear Report due at the end of April. (Contact: Roger
Gilchrist, PNNL, 372-6088) 

Workshop Fosters Integration Between University
Programs and Focus Areas
In the spirit of Focus Area-centered, the TFA continues to increase its partnering
efforts with the Crosscut Programs, and is strengthening its efforts in utilizing
University Programs to address user needs for high-level waste tank remediation
across the DOE complex. On February 23-24, 2000, the Robotics Crosscutting
Program Technical Lead attended a workshop in Albuquerque, New Mexico to
discuss integration of the University Robotics Research Program with DOE's
Office of Science and Technology Focus Areas. One of the presentations
described technology needs for TFA and sought to identify available university
skills and talents to match TFA's technology needs for robotic systems. Breakout
sessions were held with five universities for detailed discussions on focusing their
research agendas on tank technology needs. (Contact: Barry Burks, PGI, 865-
671-1434)

Subsurface Contaminants Focus Area Midyear Review
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Includes Projects Relevant to TFA
On March 14-16, 2000, the Subsurface Contaminants Focus Area (SCFA) held its
Mid-Year Review Meeting in Albuquerque, New Mexico. During the meeting, the
SCFA committed to achieve four goals during FY2000-2001: perform 100
deployments, achieve $500M in cost savings, complete 100 technical-assistance
solutions, and move 10 projects from EMSP to the development phase. Several
presentations discussed two topics of potential interest to tank sites: 1) long-term
caps and covers and 2) reactive barriers. These subjects are relevant to the TFA
because of the potential for waste leakage to the soil during retrieval activities.

A five-year program at Sandia National Laboratory is collecting and evaluating
performance data on six different types of landfill covers. As a result of this study,
the Environmental Protection Agency is revising its guidance for landfill covers.
Reactive barriers are particularly significant relative to tank waste remediation
because they treat advancing groundwater contamination plumes. While most
presenters discussed traditional zero-valent iron in barriers, some variations to
this approach included: incorporating sawdust with the iron to break down nitrates;
adding surface-altered zeolites to the iron to generate a more broad-based barrier
system; using Apatite II to immobilize uranium on groundwater; and installing In
Situ Redox Manipulation deeper than traditional reactive barriers. TFA and SCFA
will be discussing future collaboration through the TFA's Closure Technology
Integration Manager. (Contact: Larry Bustard, SNL, 505-845-8661)

Upcoming Activities
April 3-6, 2000
WERC Design Contest, Albuquerque, New Mexico
(Contact: Pete Gibbons, RPP, 509-372-4926)

April 8-19, 2000
Immobilization Technology Exchange, France
(Contact: Bill Holtzscheiter, SRTC, 803-725-2170)

April 24-27, 2000
Environmental Management Science Program National Workshop, Atlanta,
Georgia
(Contact: Joe Westsik, PNNL, 509-372-6330)

April 28-May 6, 2000
TFA/Argentina Interface Meeting, Argentina
(Contact: Roger Gilchrist, PNNL, 509-372-6088; Bill Holtzscheiter, STRC, 803-
725-2170)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL

http://www.envnet.org/scfa/
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Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
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Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an issue, see
"How to Subscribe/Automatic E-mail Notification" at the bottom of this page.

Period Ending February 29, 2000

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail

Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 18 key deliverables for users at the
Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho National Engineering
and Environmental Laboratory, and West Valley Demonstration Project. These key
deliverables will be posted at keyprod in the near future. In each edition of our Technical
Highlights, the section regarding Progress Towards Delivering Key Products is dedicated
to telling you about significant findings made and key milestones accomplished as we
work towards delivering these products.

Progress Toward Delivering Key FY00 Products

The Idaho National Engineering and Environmental Laboratory
Completes Inspection and Heel Sampling of Tank WM-183 (TMS 85, 810,
890, 2386)
In early December 1999, a series of tank inspection and heel sampling campaigns began
at the Idaho Nuclear Technology and Engineering Center (INTEC). On January 20, 2000,
the Idaho National Engineering and Environmental Laboratory (INEEL) completed its
third campaign in this effort, using the Light Duty Utility Arm (LDUA) and various end
effectors to inspect and sample the heel in Tank WM-183. This stainless-steel tank is 50
ft in diameter, with 21-ft high walls. It is housed in an octagonal pillar and panel vault,
built with precast concrete components, and has not leaked.

Very little solids were observed or obtained in
the first two sampling campaigns, but in the
third campaign it was discovered that the heel
in WM-183 contains up to 11 inches of thick,
sticky (viscous) solids. The viscous solids
plugged the sampling end effector before it
could be filled completely, requiring seven
small samples to be taken to obtain a requisite
sample volume for composite analysis in hot-

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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This interior photo of Tank WM-183, taken
during sampling activities, shows solids
deposited on tank walls and piping.

cell tests. The thickness and flow properties of
this sample will be measured so a simulant
can be formulated.

Changes to some design attributes of the
sampling end effector will be tested with the

Tank WM-183 simulant in an effort to avoid future plugging. The presence of these
viscous solids refutes the long-standing belief that INTEC tanks contain only liquids. The
discovery of viscous solids raises additional issues as the Tanks Focus Area (TFA) assists
the site in developing a closure plan for the INTEC tank farm. A closure plan for the
INTEC tank farm is a TFA FY00 Key Deliverable. (Contact: Tom Thomas, INEEL, 208-
526-3086) 

Demonstration of Fluidic Sampler Indicates Modification Needed (TMS
2119)
On January 25, 2000, representatives from the Idaho National Engineering and
Environmental Laboratory (INEEL) and COGEMA Engineering Corporation visited the
AEA Technology (AEAT) facility in Charlotte, North Carolina, to observe a
demonstration of the fluidic sampling method under development for INEEL and the
Hanford Site. Traditional grab sampling methods require mixer pumps to be shut down
while waste is maneuvered into a sample chamber. These methods are expensive, require
substantial hands-on labor (increase the risk of worker exposure) and often produce non-
representative samples. AEAT's fluidic sampling technology allows waste samples to be
taken while mixer pumps are operating, resulting in more homogenous waste samples and
decreasing the risk of exposure. The latest fluidic sampler is an adaptation of the sampling
system deployed in Tank 48 at the Savannah River Site in July 1999.

In this new approach, a small reservoir in the fluidic sampling line is filled during each
pressure leg of the fluidic sampling cycle. The reservoir is closed off with a valve when
sampling begins. The contents of the reservoir are then drained into an upright 500-mL
sample bottle. The demonstration indicated that simulant sample streams with 30 wt%
kaoline clay did not completely drain from the reservoir into the bottle, necessitating the
need for a design modification. Redesign of the reservoir will include a funnel shaped
bottom and a larger opening to the bottle to avoid retaining some of the solids. Bench-
scale tests on alternative design configurations are planned, followed by another full-scale
demonstration using the selected redesign.

The new sampling method is under development to comply with sampling requirements
under the Resource Conservation and Recovery Act (RCRA). A successful demonstration
of RCRA compliance using the Fluidic Sampler is a TFA FY00 Key Deliverable.
(Contact Tom Thomas, INEEL, 208-526-3086)

Tank TH-4 Interfaces For Russian Pulsating Mixer Pump Reviewed (TMS
2370)
Normal facility operations at the Oak Ridge Reservation (ORR) result in the production
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A truck leaves Pasco, Washington, carrying the
transport cradle for the Russian Pulsating Mixer
Pump. (Photo provided by PNNL)

of radioactive and other hazardous chemical wastes. Some of these wastes were stored in
12 underground "gunite" tanks, built in the 1940s. These tanks have since been removed
from service because of their age and changes in onsite liquid waste system needs. Most
of these tanks have completed waste retrieval activities; Tank TH-4 is one of the
remaining concrete tanks requiring sludge removal.

Through a contract with the National Environmental Technology Laboratory, American
Russian Environmental Services is working with the TFA and ORR site personnel to
develop and deliver three Russian Pulsating Mixer Pumps (PMP) to mobilize and retrieve
the sludge in TH-4. In October 1999, various components for the PMP system were
shipped to ORR, followed soon thereafter by the first PMP system. The equipment was
installed at the Oak Ridge National Laboratory (ORNL) Tank Technology Cold Test
Facility for testing. The control system and remaining two PMPs remain in Russia
undergoing final development and testing activities.

On February 4, 2000, a meeting was held with the Gunite and Associated Tanks (GAAT)
Remediation Project RadCon Officer to review the requirements and plans to install and
remove the PMP from Tank TH-4. Possible bag-out procedures and options to remove
the combined Tank Riser Interface (TRI)/PMP and PMP alone were discussed during the
meeting. In a related planning activity, project personnel are also reviewing plans to
mock-up a 20-ft-diameter tank in the ORNL Tanks Technology Cold Test Facility to
provide a test environment more prototypical of GAAT TH-4. The mock-tank will be
composed of stacked concrete blocks to form a ~4-ft-tall section of a 20-ft-diameter tank.
The mock-tank will contain surrogates for testing the mixing efficiency of the PMP.
These activities support deployment of the Russian PMP at ORR, a TFA FY00 Key
Deliverable. (Contact: Pete Gibbons, RPP, 509-372-4926)

Pulsating Mixer Pump Transport Cradle En Route to ORR (TMS 2370)
On February 15, 2000, the transport cradle for the Russian Pulsating Mixer Pump (PMP)
left on a truck from Pasco, Washington, for the week-long cross-county trek ending in
Oak Ridge, Tennessee. The PMP will be used at Oak Ridge Reservation (ORR) for
sludge retrieval from Tank TH-4 (see previous highlight).

The cradle, fabricated by G&M
Machine, is designed to attach to the
bottom of the PMP's Tank Riser
Interface and house the PMP once it
is pulled from the tank. This feature
provides structural reinforcement for
the lengthy PMP piping when the unit
is rotated into the vertical position,
and eliminates the need for two
cranes during deployment. The cradle
also protects the mixer pump from
damage during transfer and storage.

Delivery of the transport cradle to ORR represents an essential piece of equipment
required to complete cold tests of the PMP and its various components in the Tanks
Technology Cold Test Facility at Oak Ridge National Laboratory. Two more PMPs and
the unit's control system remain to be shipped from Russia. This activity supports a TFA
FY00 Key Deliverable to deploy the Russian PMP at ORR. (Contact: Pete Gibbons, RPP,
509-372-4926)

Feasibility Study Reviewed For Grouting Demonstration (TMS 82)

http://www.netl.doe.gov/
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According to the terms of a Settlement Agreement between the State of Idaho and the
Department of Energy, the Idaho Nuclear Technology and Engineering Center (INTEC)
at the Idaho National Engineering and Environmental Laboratory (INEEL) is required to
discontinue the transfer of newly generated liquid waste (NGLW) to their high-level
waste tanks by 2005. This waste stream is currently listed under the Resource
Conservation and Recovery Act (RCRA), and contains some cesium and trace transuranic
elements from decontamination flushes, evaporator overheads, and other dilute low-
activity waste streams. The TFA is sponsoring a demonstration of a process to divert and
grout the NGLW stream as an alternative disposition for the NGLW.

On January 24 and 25, 2000, TFA staff participated in a meeting in Idaho Falls, Idaho, to
review a feasibility study for the upcoming grouting demonstration of INEEL's NGLW.
The INEEL Project Manager and Technical Lead for this activity organized and
facilitated the meeting, with representatives from the TFA Technical Team, INEEL, AEA
Technology (AEAT), and U.S. Department of Energy-Idaho participating in the review.
AEAT is the lead for developing a grout formulation for INEEL's NGLW that is
compatible with RCRA disposal facilities.

The grouting demonstration will be performed in the middle cell of an existing processing
facility at the INTEC. This facility has off-gas systems, utilities, and space for grouting.
Although the facility could accommodate pretreatment equipment (filtering, ion exchange,
etc.) the current plan is to directly grout the waste feed from tank WM-111. This newly
constructed vessel diverts concentrated evaporator solutions from the tank farms to the
grout plant. The grout will be poured into 55-gallon drums, and the lids secured manually
in the cell prior to removal. The drums will be stored onsite, awaiting shipment to
Envirocare in Utah for disposal.

Two adjacent cells in the demonstration plant provide the potential capability for
subsequent pretreatment and tests on grouting options for the site's sodium bearing waste
(SBW) stream. The capability of the plant for implementing the grouting option for SBW
will assist the site in meeting the INTEC tank farm cease-use deadline. This work
supports a TFA FY00 Key Deliverable to issue INEEL low-level waste disposal site
recommendations and treatment requirements. (Contact: Bill Holtzscheiter, SRTC, 803-
725-2170)

Workshop Focuses On Tank Closure Issues
The TFA and site partners from the Idaho National Engineering and Environmental
Laboratory (INEEL) sponsored a closure workshop in Las Vegas, Nevada, on February 8-
9, 2000. Forty-two people from across the U.S. Department of Energy (DOE) complex
participated in briefings and panel discussions on tank closure issues. The impact of the
newly issued DOE Order 435.1 (see
http://www.explorer.doe.gov:1776/htmls/regs/doe/newserieslist.html) regarding tank
closure was a major theme of the workshop. The workshop also provided a forum for
information and technology exchange among the DOE sites. INEEL specifically
requested an emphasis on lessons learned from other sites' closure efforts as the site
finalizes its tank closure program.

Following the workshop, a half-day closure/immobilization joint meeting was held. This
latter workshop brought together closure and immobilization personnel to discuss grout
issues common to both efforts. The tank closure and closure/immobilization workshops
provided an important forum for DOE HQ, sites, and technology developers to exchange
information on tank closure technologies, processes, and policies. This workshop supports
a TFA FY00 Key Deliverable to submit an INTEC Tank Closure Plan to DOE-Idaho.
(Contact Larry Bustard, SNL, 505-845-8661; Bill Holtzscheiter, SRTC, 803-725-2170) 

http://www.inel.gov/environment/summary.html
http://www.pnl.gov/glossary.htm#r
http://www.pnl.gov/glossary.htm#r
http://www.pnl.gov/glossary.htm#t
http://www.pnl.gov/glossary.htm#t
http://www.aeat.com/
http://www.aeat.com/
http://www.envirocareutah.com/
http://id.inel.gov/conference/tanks/
http://www.explorer.doe.gov:1776/htmls/regs/doe/newserieslist.html
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Significant Events/Activities

Tank SY-101 Saltcake Dissolution Successful (TMS 1989)
Double-shell tank SY-101 at the Hanford Site has had a troubled history. The chemistry
of the waste within the tank produced a steady stream of flammable and potentially
explosive hydrogen gas. In the late 1980s, episodic hazardous gas releases, or "burps"
occurred in the waste, resulting in dangerous levels of gas buildup in the tank dome space.
An accidental spark in the tank or even an elevation in temperature could potentially
result in an explosion. In 1993, the site installed a powerful mixing pump to mitigate this
danger. The strategy was to stir the contents of the tank and prevent the buildup of
hydrogen bubbles. Although this method worked for preventing the "burps", a crust layer
began to grow on the waste surface, slowly and steadily encroaching upon the available
space limit within the tank.

In November 1998, the TFA provided technical assistance to the Office of River
Protection (ORP) during a workshop to investigate and evaluate various options for
mitigating and remediating the crust layer. The preferred approach recommended to ORP
included a plan to transfer large amounts of waste from Tank SY-101 to Tank SY-102,
followed by back dilution with water into SY-101.

In December 1999, ORP tank farm operations staff transferred 89,500 gallons of SY-101
waste to SY-102. On January 25, 2000, the second transfer of waste was initiated from
SY-101 to SY-102. The transfer ended on January 27, resulting in approximately 227,000
gallons of "original" SY-101 waste (before initial transfer and back dilution) transferred
to SY-102. Including the 89,500 gallons of SY-101 waste transferred to SY-102 in
December 1999, this equates to approximately 317,000 gallons of original waste removed
from Tank SY-101. After the waste transfer was completed, back dilution of waste into
SY-101 began. In about 12 hours, a total of 78,500 gallons of waste was added to the top
of the SY-101 waste.

This transfer/dilution strategy has been successful. In-tank cameras and level detectors
indicate no further evidence of the troublesome thick saltcake layer. A few, much smaller
waste "bergs" remain floating at the waste surface, but the pervasive crust layer in SY-
101 has been effectively dissolved. ORP plans to continue with back dilutions and
transfers to ensure that the waste will not revert to its behavior of crust growth and gas
retention. (Contact Mike Terry, LANL, 509-372-4303; Phil McGinnis, ORNL, 423-576-
6845)

Conferences and Meetings

Chemical Cleaning Demonstration Discussed With Russian Delegates
(TMS 2967) 
On January 25 and 26, 2000, representatives from the high-level waste program at the
Savannah River Site (SRS) and the TFA met with high-ranking Russian officials from the
Mining and Chemical Combine (MCC) and the V. G. Khlopin Radium Institute to share
lessons learned and discuss common interests in developing technologies for retrieving
radioactive tank wastes. The talks aimed at identifying SRS data requirements for a
proposed demonstration in Russia of chemical cleaning technologies to remove the bulk
waste and heel from SRS obstructed tanks. The demonstration would be primarily
sponsored by the Office of Arms Control and Nuclear Nonproliferation (NN-40) under
the Assistant Secretary for Nonproliferation and National Security at DOE headquarters,
under the year-old Nuclear Cities Initiative (NCI) program. Concurrence on this effort by

http://wwwi.pnl.gov/tws/sy-101/index.html
http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
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both the U.S. State Department and Department of Defense is required before starting the
demonstration, and is expected within the next two months.

Under the NCI, NN-40 seeks to support Russian technology transfer to DOE with the
long-term goal of private commercialization of Russian technology and services leading
to expanded employment within the previously closed Russian nuclear cities. The TFA is
supporting this initiative by working with Russian scientists to address DOE's HLW
cleanup challenges. The MCC is located in the Krasnoyarsk Region under the formerly
closed city of Zheleznogorsk. The V.G. Khlopin Radium Institute is located in St.
Petersburg and is equivalent to a DOE national laboratory. Current work in the Russian
laboratories involve formulating recipes for chemical dissolution of high-level waste,
including plutonium. Once a preferred formulation is chosen, scientists at the Savannah
River Technology Center will run cold tests for verification, followed by hot tests using
actual SRS sludge samples. (Contact: Pete Gibbons, RPP, 509-372-4926)

Waste Transfer Solids Formation Work Discussed On Videoconferences
Representatives of the TFA's Technical Team and Hanford's CH2M HILL Hanford Group
(CHG) held videoconferences with Florida International University (FIU) and AEA
Technology (AEAT) staff on February 7 and 10, 2000. Participants discussed the progress
of FIU and AEAT work in evaluating solids formation and precipitation for the Hanford
Site's Office of River Protection. These effort will provide data to support planning for
future pipeline waste-transfer operations in the Hanford tank farms. Of particular interest
to CHG is data on the effect of temperature changes during waste transfer and rate of
temperature change on experimental results.

The group discussed the work underway at AEAT, FIU, Mississippi State University
Diagnostic Instrumentation and Analysis Laboratory (DIAL), and Oak Ridge National
Laboratory (ORNL), and the objectives and experimental methods being used by each
participant. FIU provided an overview on the pipe test loop that has been set up at their
laboratory and the planned testing for FY00 that will be conducted. AEAT presented
information on the results of their experimental work in FY99 and FY00 on saltcake
dissolution and solids formation. AEAT was brought into the program in response to an
FY98 American Society of Mechanical Engineers peer review recommendation to add
investigation of the kinetics of solids formation to strengthen the technical program.

As a result of the videoconference, all parties gained a better understanding of the
Hanford customer's needs and the necessity for close integration and coordination of work
between the participating technical performers. ORNL has the lead for the overall
program coordination and will clarify the data interface objectives between the
participants, based on lessons learned from the videoconferences. Another
videoconference is planned for late spring to status the progress of AEAT's work with
Hanford simulants. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Upcoming Activities

March 6-9, 2000
TFA FY00 Midyear Review, Las Vegas, Nevada
(Contact: Tom Brouns, PNNL, 509-372-6265)

March 21, 2000
Remote Pit Operations Kickoff Meeting, Richland, Washington
(Contact: Pete Gibbons, RPP, 509-372-4926)

http://www.srs.gov/general/sci-tech/srtc-home-map.shtml
http://www.srs.gov/general/sci-tech/srtc-home-map.shtml
http://www.hanford.gov/orp/index.html
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General TFA Technical Team Contacts

Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, SRTC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
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Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending January 31, 2000

| Progress Toward Key Deliverables | Significant Events | Conferences and
Meetings |

| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-
Mail Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 18 key deliverables for users
at the Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho National
Engineering and Environmental Laboratory, and West Valley Demonstration
Project. These key deliverables will be posted at keyprod in the near future. In
each edition of our Technical Highlights, the section regarding Progress Towards
Delivering Key Products is dedicated to telling you about significant findings made
and key milestones accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY00
Products

Mobile Retrieval System Installed In Tank 3003-A (TMS
2947)
To support retrieval and closure of the Federal Facility Tanks (FFA) at Oak Ridge
Reservation (ORR), TFA teamed with AEA Technology, an international partner
from the United Kingdom, to retrieve the remaining sludge from Tank 3003-A.
Tank 3003-A is a 16,000-gal horizontal concrete tank constructed in 1943 at the
site's Bethel Valley main laboratory area. Tank sampling in June 1992 indicated
that the tank contained less tank 1 ft of sludge and ~5.5 ft of supernate.

Using power fluidics technology, AEA
Technology developed a Mobile
Retrieval System for mixing and
mobilizing sludge waste in the FFA
tanks. The portable system sucks liquid
out of the tank into a charge vessel,
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Installation of the Mobile Retrieval System in
Tank 3003-A at the Oak Ridge Reservation
took place on January 28, 2000. (Photo
provided by ORNL)

The Russian Pulsating Mixer
Pump and associated
systems will undergo cold
tests prior to deployment in
Tank TH-4. (Photo provided
by ORNL)

entraining a small amount of sludge.
This material is then repeatedly forced
backwards and forward between the
tank and the charge vessel using
compressed air, gradually entraining
more sludge into the liquid. This process
is repeated until the sludge/liquid
mixture around the tank nozzle breaks
through the overlaying supernate layer.
Once this occurs, the mixing cycle

continues until the required suspended solid composition is reached. At this point,
the mobilized sludge/liquid is pumped out of the tank. The system is designed to
be easily transported between tanks.

On January 28, 2000, ATG, Inc., installed the system at the tank site. Following a
dry run and readiness determination, AEA Technology will operate the system for
retrieval of wastes from Tank 3003-A. Results of the Mobile Retrieval System
deployment will be evaluated along with other available technologies for
application at other DOE tank sites. Deployment of the Mobile Retrieval
System completes a TFA FY00 Key Deliverable. (Contact Pete
Gibbons, RPP, 509-372-4296) 

Russian Pulsating Mixer Pump Prepares
For Cold Testing (TMS 2370)
Tank TH-4 at the Oak Ridge Reservation (ORR) was
constructed using the gunite process. However, it was
excluded from the Gunite and Associated Tank (GAAT)
remediation project because of its remote location and
unique waste characteristics. The site plans to
accomplish retrieval of sludge waste from Tank TH-4
using a Russian Pulsating Mixer Pump (PMP). In
October 1999, the Tank Riser Interface and
decontamination spray ring arrived at ORR. The first in-
tank PMP unit arrived soon after in November 1999.
The PMP is now installed in the Tank Riser Interface at
the site's Tanks Technology Cold Test Facility. Delivery
of the remaining two PMPs and control system
components should occur by the end of February.

On January 21, 2000, an internal review meeting for
cold testing of the Russian PMP was held at ORR.
Personnel from the Robotics Crosscutting Program and
Oak Ridge National Laboratory focused on the steps
required to prepare a deviation request and technical
evaluation of the PMP. A deviation request will be prepared to formally document

http://www.pnl.gov/glossary.htm#g
http://ost.em.doe.gov/ifd/robotics/robotics.htm
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Tank farm operations personnel
help guide the 55-ft Multifunction
Probe into Tank AN-105 at the
Hanford Site. (Photo credit: Jim
Castleberry, CHG)

acceptance of fabricating the PMP according to Russian codes and standards and
not according to United States codes. An internal review of the technical
evaluation and cold test plan is necessary before beginning cold testing of the
initial unit. A follow-on meeting was held January 28, 2000, with the Russian
designer of the PMP, American Russian Environmental Services (the integrating
subcontractor responsible for delivery of the PMP), Lockheed Martin Energy
Research, Inc., Bechtel Jacobs Company LLC, TFA, Battelle, Inc., and DOE
program managers. The meeting participants reviewed and confirmed the
pathforward for conducting PMP performance tests, which include:
decontamination spray ring operational interfaces and effectiveness; PMP debris
tolerances, operating conditions, sludge surrogate displacement, and cleaning
radius; and operator familiarization.

Following completion of cold testing, the unit will be enclosed in a transport cradle
(currently under fabrication by Battelle Inc.) and moved to GAAT TH-4.
Deployment is planned for the May/June 2000 timeframe. These activities support
deployment of the Russian PMP in Tank TH-4 at ORR, a TFA FY00 Key
Deliverable. (Contact: Pete Gibbons, RPP, 509-372-4926; Barry Burks, PGI, 865-
927-5519) 

Significant Events/Activities

Multifunction Probe Installed And
Operating At Hanford Site (TMS
1985)
On January 13, 2000, tank farm operations staff at
the Hanford Site completed installation of the
Multifunction Probe into double-shell tank (DST)
AN-105. After a pre-job assembly, the existing
tank waste high-level detector was pulled from the
tank. Two cranes then lifted the 55-ft Multifunction
Probe into position over the riser, and with help
from operators on the ground, the probe was
guided into the tank. With support from the TFA,
this represents the fourth corrosion probe installed
in Hanford's DSTs since 1996.

In addition to the eight channels of
electrochemical noise (EN) monitoring electrodes
incorporated on previous probes, the new design
is also fitted with an array of 22 thermocouples, a
verification thermocouple, a tank waste high-level
detector (to replace the old one), ports for

pressure and gas sampling, and a set of strain gauges to monitor the effects of
tank operations on the downhole instrumentation. These new features add a great
deal of functionality to the probe, providing a better understanding of the
relationship between corrosion and other tank operations parameters, and
optimizing the use of the tank riser that houses the probe.

While the principles of the EN technology have not changed since installation of
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the first probe, enhancements to the design and data gathering equipment,
particularly the new electrode passthrough and updated software, are expected to
provide significant improvements in performance. In addition, multiple features on
the upgraded probe allow numerous functions to occur using only a single riser.
This is critical when riser demands are at a premium, and will provide Hanford Site
users the availability of these features when needed. Data from the deployment in
Tank AN-105 will be compared with previous probe deployment data to support a
final probe design in FY00. (Contact: Mike Terry, LANL, 509-372-4303) 

Oak Ridge Reservation Plans Retrieval Of Consolidation
Tank (TMS 85, 810,2116, 2085)
For the past several years, Oak Ridge Reservation (ORR) has used the combined
capabilities of the TFA's Modified-Light Duty Utility Arm (MLDA) in conjunction
with the Confined Sluicing End Effector, Houdini Vehicle, and Waste Dislodging
and Conveyance System, to complete sludge retrieval from six Gunite and
Associated Tanks (GAATs). Waste from these tanks is consolidated in GAAT W-
9. From there, a Waste Conditioning System (WCS) ensures safe transfer to the
Melton Valley Storage Tanks (MVST).

With retrieval of GAAT W-8 nearing completion, ORR has decided to use the
successful Gunite Tank Cleaning System for the impending retrieval of bulk
wastes from the last GAAT, W-9. In addition, the WCS will become an integral
part of the waste transfer operations from GAAT W-9 to the Bethel Valley
Evaporator Service Tanks (BVEST). The WCS compact processing unit will be
modified to accommodate a Waste Retrieval and Transfer System, a small batch
tank supporting waste transfer to the BVESTs. The WCS solids classification
system will return solids >100 micron diameter to GAAT W-9, while the in-line
solids monitoring instrumentation will continue to verify the solid particulate size
being transferred to the BVESTs. Positive displacement pumps will be used for
the short transfer through the WCS to the BVEST. The existing AEA Fluidic
Pulsed Jet Mixer system will be used to mobilize the sludge in the BVEST, and
existing Moyno pumps will transfer the mobilized slurry from the BVEST to the
MVST.

Any decision on additional retrieval of GAAT W-9 will be made as part of the
Record of Decision for closure of the GAAT. (Contact: Pete Gibbons, RPP, 509-
372-4926)

Pulse Jet Technology Planned For Use Again (TMS 2411)
Eight 50,000-gallon stainless-steel steel tanks in the Melton Valley watershed at
Oak Ridge Reservation contain 310,000 gallons of waste and 126,500 curies of
radioactivity. Thirty-five percent of the waste volume and 80% of the radioactivity
in these tanks is found in the transuranic-contaminated sludge. These Melton
Valley Storage Tanks (MVSTs) are cylindrical in shape (12 feet in diameter and 62
feet long) and are contained in concrete vaults equipped with sumps and liquid-
level detectors. These tanks contain waste from current site activities as well as
waste transferred from the GAATs. Five similar 50,000-gallon cylindrical tanks,
located at the waste evaporator in the site's Bethel Valley area, stored liquid waste
awaiting future treatment.

In 1997, the TFA worked with ORR and AEA Technology to adapt a commercial

http://www.pnl.gov/glossary.htm#b
http://www.pnl.gov/glossary.htm#b
http://www.pnl.gov/glossary.htm#m
http://www.pnl.gov/glossary.htm#m
http://www.aeat.com/
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system for mobilizing and retrieving sludge waste in the Bethel Valley Evaporator
Service Tanks (BVESTs). Using the Fluidic Pulse Jet Mixer system, about 32,000
gallons of sludge were successfully retrieved from three BVESTs. Based on this
successful retrieval campaign, Foster Wheeler (ORR's privatization subcontractor
for waste removal from the MVSTs) recently contracted AEA Technology to build a
modified system for retrieval of sludge waste in the similarly designed MVSTs.
Rather than the original six charge vessel configuration, this system will be
designed to use only one large charge vessel hooked to multiple discharge lines.
This will allow for higher discharge duration at the nozzle outlets, and more
vigorous mixing.

Through successful application of the Pulsed Jet Mixer technology in ORR's
BVEST tanks, the TFA helped to provide a proven technology that can be used
again and again to help sites meet their cleanup schedule. Construction of the
new system is scheduled to begin in August, with Foster Wheeler accepting the
equipment for site operations in FY03. (Contact: Pete Gibbons, RPP, 509-372-
4926)

Unexpected Double Salt Discovered In Hanford Site Tank
Waste (TMS 1989)
Members of the River Protection Project and TFA recently evaluated several
saltcake samples from Hanford Site tanks for use in the FY2000 tests. Due to its
high sulfate concentration, single-shell tank TX-113 was selected as the source
tank for the majority of the FY2000 dissolution experiments. Polarized light
microscopy performed on the solids from TX-113 saltcake surprisingly showed no
sodium nitrate crystals, even though sodium nitrate was the dominant salt in all of
the previously tested saltcake samples. Instead, the major solid phase in the TX-
113 saltcake appeared to be the double salt, sodium nitrate sulfate. This salt has
not been observed before in tank waste. Sodium fluoride phosphate, a double salt
which is often present in tank waste, was also observed in the TX-113 saltcake.
Batch dissolution tests on TX-113 saltcake were completed, and the results will be
used to determine the impact of high sulfate concentrations on the dissolution
process.

River Protection Project personnel at Hanford use the Environmental Simulation
Program (ESP) model to predict waste dissolution behavior. The model database
does not currently include double salts such as those described for TX-113. Faulty
predictions can lead to operational surprises, such as line plugging. Double salt
testing conducted by TFA in FY00 will be used to evaluate and assist in
redesigning the ESP model to include the capability for predicting double salt
dissolution during waste transfers at the Hanford Site. (Contact: Phil McGinnis,
ORNL, 423-576-6845)

TFA Guides User To Help For Solving Evaporator Problem
A representative from the Savannah River Site (SRS) recently contacted TFA for
help in finding a solution for cleaning an evaporator whose internals had become
coated with sodium alumina silicate. This insoluble compound concentrates
uranium and could pose a potential criticality issue. While the search for a solution
is underway, all evaporator operations are shut down, and operations at the site's
Defense Waste Processing Facility will follow if the material cannot be removed.

http://www.rl.gov/
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TFA's Retrieval Technology Integration Manager (TIM) provided technical
assistance to SRS and directed the person to information contained in the TFA
Tanks Technology Guide (TTG). A search in the TTG yielded information from
testing conducted in 1996 on a small 10,000 psi waterjet designed for tank
cleaning at the Hanford Site. A separate effort deemed applicable to the
evaporator problem was the mockup of the lift line and separator pot jumper of the
SRS 2H Evaporator at the Florida International University (FIU) Hemispheric
Center for Environmental Technology to test access of pipe cleaning and
inspection tools. TFA's Retrieval TIM suggested looking into the SRS evaporator
mockup activities at FIU, as well as the potential for a double sprayer, and a
double diaphragm pump (used previously inside SRS Tank 17). SRS plans to
investigate each option.

In their technology integration role, the TFA's TIMs leverage the experiences and
information gained from DOE sites across the complex and can offer valuable
technical assistance to site users to help solve their tank remediation challenges.
(Contact: Pete Gibbons, RPP, 509-372-4926)

Conferences and Meetings

Retrieval And Characterization Support Aids In Closure
Planning 
The West Valley Demonstration Project (WVDP), located 35 miles south of
Buffalo, New York, is the site of the only commercial nuclear fuel reprocessing
facility to operate in the United States. In 1996, the site began vitrifying its tank
waste. Vitrification operations are nearly complete, with only the waste residuals
remaining to be retrieved and immobilized. Current retrieval objectives are geared
to meet Nuclear Regulatory Commission waste criteria, but more waste removal
may be required to satisfy local authorities prior to closure. In addition to cleaning
the three large tanks (one tank was never used), the site has expressed the need
for waste removal from smaller process tanks, pipes, and duct work.

On June 21, 2000, TFA's Retrieval Technology Integration Manager and the
Characterization, Monitoring and Sensor Technology (CMST) Crosscut Technical
Lead visited with WVDP personnel to discuss ongoing technology development
and future needs in the areas of retrieval and characterization in preparation for
closure. To help assess the nature and extent of residual waste, TFA and CMST
will supply technical assistance to WVDP in preparation of a characterization plan
sufficient for a planned peer review in June 2000. This assistance will focus on
two main issues associated with the characterization plan: the feasibility of using a
radiation probe with spectral stripping for characterization of tank walls; and the
extent of using a "burnishing" sampler tool under development by the Robotics
program (see next Highlight). These two technologies are planned for deployment
in FY01. In addition, development of the Advanced Waste Retrieval System
should be completed this spring and will be used if additional retrieval at WVDP is
necessary.

Discussions and collaboration with TFA continue to help WVDP meet their
retrieval and vitrification goals. WVDP's DOE Site Manager, Barb Mazurowski,
expressed the value of TFA assistance to the site in its efforts to complete tank

http://emslws03/tfa/%20
http://www.hcet.fiu.edu/r&dunplugging/testbeds/testbed1/default.asp
http://www.hcet.fiu.edu/r&dunplugging/testbeds/testbed1/default.asp
http://www.wv.doe.gov/
http://www.cmst.org/
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This early design of the combined Ramen EN
probe shows a waste filter on the left, which
keeps particulates from entering the attached
Raman liquid sample chamber. The Raman
portion of the probe connects to the
electrochemical noise unit on the right.

remediation. (Contact: Pete Gibbons, RPP, 509-372-4926; Glenn Bastiaans, ISU,
515-294-3298)

Sampler Design Requirements Discussed (ROBOTICS -
TMS 2941)
To support tank closure efforts, personnel at the West Valley Demonstration
Project (WVDP) need to know the total amount of alpha emitters on the tank walls
and the ratios of the different isotopes present. However, the acquisition of
samples involves difficult radioactive sample handling procedures and exposes
personnel to radiation. Therefore, the need exists to minimize the number of
samples that must be removed from the tank. One in-situ method under evaluation
by TFA and WVDP is the use of a radiation probe. The other method is a
burnishing sampler tool.

On December 2, 1999, the Robotics Crosscutting Program (Robotics) Lead and
technical staff from Oak Ridge National Laboratory (ORNL) visited WVDP to
discuss requirements for the "burnishing" sampler tool that ORNL is developing.
The group determined that ORNL would design and build a wall and steel beam
scraping sampler capable of collecting all of the material scraped from the sample
surface area. The sample will be placed in a shielded container while still in the
tank to reduce exposure to personnel handling the sample. The sampler will be
deployed in the tank using a Mast Mounted Tool Delivery System.

A tour of the tank farm area, control room, and riser enclosures was also provided.
The meeting was a valuable opportunity to finalize the ORNL scope, sampler tool
functional requirements, and interfaces. The sampler tool will be deployed in FY01
to gather the physical samples needed to validate the waste model. (Contact: Pete
Gibbons, RPP, 509-376-4926; Barry Burks, PGI, 865-927-5519)

Corrosion Species Monitor Making News (TMS 1985; CMST
TMS 2015)

To keep corrosion processes at bay,
corrosion inhibitor is added to the waste
in Savannah River Site (SRS) process
tanks. This corrosion inhibitor must
eventually be treated in the Defense
Waste Processing Facility (DWPF),
adding to the volume of high-level
waste canisters. In addition, current
sampling and analysis techniques (to
ensure the waste is maintained at
adequate nitrate, nitrite and hydroxide
levels) are expensive and do not
provide timely data. TFA is working with
site and industry partners to develop a
new, more efficient corrosion monitoring

method.

Scientists from the Savannah River Technology Center (SRTC) and EIC
Laboratories are integrating a Raman spectroscopic corrosion species probe with
an electrochemical noise (EN) sensor for monitoring localized and general

http://ost.em.doe.gov/ifd/robotics/robotics.htm
http://www.ornl.gov/
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corrosion processes. The miniature fiber optic Raman probe will provide in situ
analysis for monitoring chemical species associated with corrosion. Recently,
Raman analysis of SRS archived tank waste samples was performed and
compared to the baseline ion chromatography technique. Analytical results were
consist within 10%, demonstrating acceptable accuracy for in situ corrosion
monitoring applications. The combined system is planned for deployment into
Tank 43 at SRS in September 2000. 

A paper, Development Of A Raman Fiber Optic Probe For In-Tank Corrosion
Monitoring, by Job M. Bello (EIC Laboratories, Inc.) and David Hobbs (SRTC) was
presented at the International Forum Process Analytical Chemistry (IFPAC-2000),
January 23-26, 2000 at Lake Las Vegas, Nevada. The Raman fiber optic probe is
being exhibited at IFPAC-2000 by InPhotonics (see
http://www.inphotonics.com/probes.htm). (Contact: Tom Thomas, INEEL, 208-
526-3086; Glenn Bastiaans, ISU, 515-294-3298)

Upcoming Activities
February 2-4, 2000
TIM/TAG Technical Response Review, Las Vegas, Nevada
(Contact: Joe Westsik, PNNL, 509-372-6330)

February 8-10, 1999
Closure/Immobilization Workshop, Las Vegas, Nevada
(Contact: Larry Bustard, SNL, 505-845-8661; Bill Holtzscheiter, WSRC, 803-725-
2170)

February 14, 2000
WERC Design Contest, Albuquerque, New Mexico
(Contact: Pete Gibbons, RPP, 509-372-4926)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364

http://www.inphotonics.com/probes.htm
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E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, CHG
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending December 31, 1999

| Progress Toward Key Deliverables | Significant Events | Conferences and
Meetings |

| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-
Mail Notification | Back Issues |

TANKS FOCUS AREA (TFA) TECHNICAL
HIGHLIGHTS 
PERIOD ENDING DECEMBER 31, 1999
For FY00, the Tanks Focus Area (TFA) has identified 20 key deliverables for users
at the Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho National
Engineering and Environmental Laboratory, and West Valley Demonstration
Project. These key deliverables will be posted at keyprod in the near future. In
each edition of our Technical Highlights, the section regarding Progress Towards
Delivering Key Products is dedicated to telling you about significant findings made
and key milestones accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY99
Products

Alternative Filter Design Reviewed At Mott Corporation
(TMS 2405) 
Last year, two industry participants were awarded contracts through the Federal
Energy Technology Center, recently renamed the National Energy Technology
Laboratory (NETL), to develop a cleanable, high-efficiency filter system for DOE's
high-level waste tanks. Replacing traditional HEPA filters with cleanable systems
is intended to reduce radiation exposure to workers, minimize waste filter handling
and processing, and provide an overall cost reduction associated with high-
efficiency filtration. TFA is providing assistance to NETL by providing oversight and
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technical reviews of vendor's filter system design development, technical reviews
of filter test results, acceptance test procedure review, and support for technical
decisions.

On December 7, 1999, a design review meeting of Mott Corporation's filter
housing was conducted at the company's facility in Farmington, Connecticut. A
transparent plastic housing to hold the prototype filter will be constructed at the
Savannah River Technology Center (SRTC) to enable observation of the test
operations. Construction of the housing is expected to begin in mid-December.
The design review, attended by Mott's project manager and project engineer, and
the SRTC principal investigator, resulted in only minor comments on the detailed
design of the prototype housing.

The project manager also gave a tour of the Mott test facility where full-scale
sintered metal filters are being tested. Due to manufacturing concerns, Mott is
considering a sintered stainless steel filter media instead of the originally proposed
nickel media. The filter will be cleaned on the inner surface of the filter as opposed
to the outer surface. Mott conducted a few cleaning cycles where the filter was
challenged with various types of high purity dust, such as Arizona Road Dust (an
industry standard). The single nozzle cleaning system proposed by Mott for their
in situ cleaning system showed a high efficiency for regenerating the filter to an
accpetable HEPA capacity after each of the four in situ cleaning cycles conducted
that day. After the cleaning cycles, the filter was removed from the housing for
visual inspection; no concerns were evident with the housing or filter media. The
filter housing design review at Mott supports ongoing work to complete the Phase
II design reviews, a TFA FY00 Key Deliverable. (Contact: Mike Terry, LANL, 509-
372-4303) 

Significant Events/Activities

Ultrasonic Densimeter Demonstrated To Support Hanford
Waste Transfer Monitoring (TMS 2388)
In May 1999, the Hanford Site SY-101 Surface Level Rise Remediation Project
(SLRRP) requested assistance from the TFA in redirecting an ongoing slurry
monitor demonstration project to develop and demonstrate an in-line density
measurement instrument. This instrument would be used to measure waste
density during pipeline waste transfer operations between double-shell tanks SY-
101 and SY-102. The Ultrasonic Density Measurement System (UDMS) under
development by Pacific Northwest National Laboratory (PNNL) was selected after
SLRRP determined this technology offered a significant size advantage that would
enable it to be installed in the limited available space.

Under the terms of a Memorandum of
Understanding, TFA and SLRRP
agreed to work towards completing the
design, fabrication and demonstration
of this developmental technology on a
very aggressive schedule in an effort to
have it available for use by the project
during planned waste transfers in early

http://wwwi.pnl.gov/tws/SY-101/index.html


TFA - Technical Highlights

http://emslws03/tfa/hilight/back/31dec99.htm[10/13/2009 10:45:38 AM]

The waste surface in double-shell tank 241-SY-
101, as it appeared in April 1999.

Prior to delivery to Hanford Site tank farm
operations in August 1999, the multifunction

FY00. PNNL completed two
instrumented spool pieces (primary and
backup units) containing the UDMS
sensors, which can be installed in the
SY-101 transfer line. Following
completion of bench-top testing of the UDMS in-line sensor, PNNL installed both
units in a pipe-loop test facility in the Hanford 336 Building. A series of sensor
tests using a sugar-water solution and sugar-water-kaolin solution were
conducted to provide data for calibration of the system. During one of the tests, a
demonstration was provided to PNNL, TFA, and SLRRP project staff on
December 10, 1999. As expected, the system measured an initial spike in density
and then leveled off as the sugar mixed thoroughly as it was pumped around the
pipe loop. Samples of the solutions were taken from a sampling port located at
mid-height in the test loop for lab measurement to compare data with the sensor
readings. Temperature and density ranges tested should provide prototypic data
of what is expected to be encountered during the SY-101 transfer operations.

Installation of a density measurement capability is not required for completing the
SY-101 transfers, but is being pursued as a desirable enhancement to the
baseline transfer. UDMS data would be used to analyze various aspects of the
transfer process and diagnose potential difficulties, but would not be used in real-
time to control transfer operations. The anticipated primary use of the data
provided by the UDMS is to make possible an accurate mass balance during and
after the transfer process. This demonstration completes an outstanding TFA key
deliverable from 1999 that was delayed due to the unexpected failure of the pipe-
loop pump being used for the system testing. Testing and calibration data will be
reviewed with SLRRP staff prior to final delivery of the remaining system
equipment. (Contact: Tom Thomas, INEEL, 208-526-3086)

Corrosion Probe Installation
Closer To Completion (TMS
1985) 
Since 1993, the TFA has worked with the
Hanford Site to develop and deploy
corrosion probes using electrochemical
noise (EN) monitoring capability to
combat corrosion in tank walls. The EN
technology measures noise generated as
a result of electrochemical reactions
occurring at corroding surfaces - in this
case, on parts of the probe constructed of
the same material used to build the
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corrosion probe completed successful
acceptance testing at HiLine Engineering.
(photo courtesy of HiLine Engineering)

original tanks. Based on results from the
past four probes installed in Hanford
tanks, hardware and controls for an
upgraded multifunction probe were
delivered to tank farm operations in August for deployment into double-shell tank
AN-105.

Tank farm personnel recently completed setup and acceptance testing of all
aboveground electrochemical noise equipment for the Tank AN-105 corrosion
monitoring system. Even under adverse weather conditions, these activities took
only one day, whereas previous systems took one to four weeks. As a result of
these efforts, operators will run the system over the holidays to check for bugs and
verify the system is working properly before collecting tank data directly. Probe
installation is scheduled for January 2000.

Data from the deployment in Tank AN-105 will be compared with previous
deployment data to support a final probe design in FY00. (Contact: Mike Terry,
LANL, 509-372-4303) 

Federal Energy Technology Center Designated As National
Laboratory 
In their continuing quest for solutions to the nation's tank waste remediation
challenges, the TFA leverages technologies available from industry through the
DOE's Federal Energy Technology Center (FETC) procurement office. On
December 10, 1999, DOE Secretary Bill Richardson designated FETC as the
department's 15th national laboratory. The two research facilities - one near
Pittsburgh, Pennsylvania, the other in Morgantown, West Virginia - will be
renamed the National Energy Technology Laboratory (NETL). There will
be no change in the employment status for any of the nearly 550 government
scientists, engineers, technicians and administrative staff at the laboratory.

Industrial partners are encouraged to communicate through NETL on all
proposals, solicited or unsolicited, and become familiar with specific site
procurement requirements. Current examples of partnering efforts between the
TFA and Industry include: development of regenerable in situ HEPA filters for
HLW tank ventilation; pipeline unplugging methods; and remote tank inspection
equipment. (Contact: Roger Gilchrist, PNNL, 509-372-6088; Bill Haslebacher,
NETL, 304-285-5435)

Conferences and Meetings

Farewell Roast Given For
Technical Operations
Coordinator 
On December 9, 1999, about 25 TFA staff
and former TFA staff from the Technical
Team, DOE-RL, and Waste Policy Institute
roasted Steve Schlahta, as he is leaving the
program for "greener" pastures. For three
hours, memories were relived and personal

http://www.netl.doe.gov/
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"What a hoot!" Steve catches his breath
while the crowd gathers.

idiosyncracies expanded upon. Everyone
had a great time, especially Steve's wife! The
event was photographed and videotaped for
posterity. Steve reported that he felt "well done" by evenings end.

Steve, part of TFA's original staff, served admirably as the Technical Team's
Technical Operations Coordinator for the last five years and will be sorely missed
by the TFA. Steve managed the Technical Team's business and financial
operations, delivery of Technical Team products, and operational interfaces
between DOE and the Technical Team. In FY99, his responsibilities expanded to
include communication products, programmatic activities, and operational
interfaces with partner programs. Candidates to take over these duties are
currently under evaluation. (Contact: Tom Brouns, PNNL, 509-372-6265)

Canister Decontamination Techniques Presented 
Representatives from Florida International University (FIU), West Valley
Demonstration Project (WVDP), Savannah River Technology Center (SRTC) and
TFA met at WVDP on December 8, 1999 to discuss the path forward for
evaluating alternative methods for HLW canister decontamination. The overall
goal of this task is to identify alternative HLW canister decontamination processes
that will meet the needs of WVDP and the Defense Waste Processing Facility
(DWPF) at Savannah River Site. A key common process constraint is minimal
secondary waste generation and none requiring recycle into the HLW system. This
meeting was preceded by a tour of the Savannah River Site's Defense Waste
Processing Facility (DWPF) on December 7, 19999, to allow the FIU
representative and TFA's Closure Technology Integration Manager to discuss and
view the current DWPF canister decontamination process.

Presentations covered the decontamination processes currently used at WVDP
and DWPF and the status of alternative decontamination evaluations by West
Valley Nuclear Services (WVDP's operating contractor) and FIU. Alternative
techniques discussed included laser ablation (using yttrium-aluminum-garnet, or
YAG, lasers with up to 200 watts output), pneumatic CO2 blasting, and turbo
wheel CO2 decontamination. The use of sponge blasting by AEA Technology was
previously presented and demonstrated last summer.

As an output of this meeting, WVDP and WSRC will provide a list of constraints
and requirements from both sites to FIU by January 15, 2000. This will ensure that
FIU has (1) a basis for down selecting several options for further evaluation and
(2) a program that will produce results that are relevant to and consistent with the
needs of both WVDP and DWPF. In parallel, FIU will issue a targeted Commerce
Business Daily release to commercial suppliers to determine availability of
appropriate decontamination technologies. FIU will draft a Test Plan by February
15, 2000, that will include the vendors and technologies selected for further
evaluation. WSRC and WVDP will review the FIU Test Plan prior to issuance. FIU
is performing this work through a grant from the Department of Energy. (Contact:
Bill Holtzscheiter, WSRC, 803-725-2170)

TFA Participates In Project Meeting On Cs/Sr/TRU Process
Monitors 
On December 16, 1999, members of the TFA Technical Team participated in a

http://www.wv.doe.gov/
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project meeting at Savannah River Site (SRS) to discuss the task requirements
and criteria, conceptual design, schedule, and costs for developing a Cs/Sr/TRU
monitor system for the SRS Salt Waste Processing Facility Technology
Demonstration Unit. Developers from Pacific Northwest National Laboratory
(PNNL) attended to discuss the conceptual design approach of using non-
intrusive, non-sampling detectors that interrogate the contents of a process flow
stream inside a closed process pipe. The SRS project team managers and 10
other SRS team members provided input and guidance for the functional
requirements of the monitors to ensure compatibility with their planned pilot and
full-scale facilities. Outstanding issues in the SRS Task Requirements and Criteria
Document for the monitoring system were reviewed and resolved.

A follow-on meeting was scheduled for January 27, 2000, in Richland,
Washington, to conduct a technical review of the PNNL conceptual design for the
monitoring system (the meeting will be contingent on the impact of proposed DOE
travel restrictions). In addition to conceptual designs, the project group will review
revised PNNL schedules and costs of development based on resolution of
comments in the SRS Task Requirements and Criteria Document. TFA will identify
independent reviewers for the conceptual design review in January. (Contact: Tom
Thomas, INEEL, 208-526-3086; Glenn Bastiaans, ISU, 515-294-3298)

Process Monitors Compared To Millimeter Wavelength
Sensor 
On December 7, 1999, members of the TFA Technical Team visited principal
investigators at the Massachusetts Institute of Technology (MIT) to assess the
applicability of millimeter-wave monitoring technology to the Environmental
Management Science Program (EMSP) task on process monitoring of HLW
vitrification processes. Collaborative principal investigators on the EMSP task from
Savannah River Technology Center (SRTC) and Pacific Northwest National
Laboratory (PNNL) also attended. The three-year EMSP task (in its second year)
includes collaborative activities occurring at MIT, PNNL, and SRTC.

During the meeting, TFA's Immobilization Technology Integration Manager (TIM)
identified three areas of primary interest (melt liquidus temperature, melt Redox
potential, and melt viscosity) that would enhance melter process control. Viscosity
was determined to have the greatest potential for development and in-vessel
deployment of a millimeter-wave monitor. Viscosity could be used as an indicator
of waste loading, completeness of mixing after a batch addition, and pourability
into the canisters. Considerable testing has already been accomplished on high-
temperature millimeter-wave guide material, and MIT is preparing to test a new
concept in which the melt would be pushed down a guide tube under gas
pressure. Then, to obtain an indication of viscosity, the rate of rise of the melt level
in the tube would be measured with millimeter wave technology when the
pressure was reduced to ambient.

TFA's Immobilization TIM will draft TFA workscope for FY01 to support a cold
demonstration of this approach in the Clemson University melter and submit it as
an applied science need. SRTC's principle investigator will work with Savannah
River Site operations staff to determine their acceptance (in principal) of this
concept for monitoring viscosity and to determine if it would be viewed as a
potential improvement in process control for site melter operations. (Contact Tom

http://emsp.em.doe.gov/
http://emsp.em.doe.gov/
http://www.pnl.gov/glossary.htm#v
http://www.pnl.gov/glossary.htm#v
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Thomas, INEEL, 208-526-3086; Glenn Bastiaans, ISU, 515-294-3298; Bill
Holtzscheiter, WSRC, 803-725-2170)

TFA Conducts Slurry Monitor Workshop In Atlanta 
In-situ, real-time measurements to monitor wt% solids in slurries are needed to
optimize sludge waste removal processes. Additionally, accurate wt.% solids data
will reduce the risk of transfer line plugging that can occur with the high sludge
solids content found in radioactive tank waste slurries. The TFA and
Characterization, Monitoring and Sensor Technology Crosscutting Program
(CMST) are sponsoring collaborative work at Oak Ridge National Laboratory
(ORNL), Savannah River Site (SRS), and Florida International University (FIU) to
develop and deploy slurry monitors at SRS.

A two-day workshop was held in Atlanta, Georgia, on December 7-8, 1999, to
discuss the status of the slurry monitoring tasks. The workshop was attended by
representatives from FIU, ORNL, SRS, TFA, CMST, Syracuse University, and
Endress + Hauser instrument company. Representatives from the Hanford Site
had planned to attend but had to cancel at the last minute due to DOE travel
restrictions. A thorough discussion of site needs, existing slurry monitoring
technologies, and emerging technologies was conducted on the first day. Based
on priorities identified by SRS users, FIU will direct their FY00 and FY01 testing to
support specific SRS tank retrieval monitoring requirements. Endress + Hauser
will check the current configuration of their Coriolis meters for the possibility of a
reconfiguration to reduce the diameter, which would expedite the designing of a
dual Coriolis system that would fit down an 8-inch riser.

On the second day of the workshop, the group developed an integrated schedule
for developing, testing, fabricating, and deploying a prototype variable-depth, in-
tank, dual Coriolis wt% solids slurry monitor. FY00 planned activities include: (1)
SRS issuing a final Functions and Design Requirements document in March, (2)
FIU issuing a cold test plan in March and conducting cold tests through August, (3)
SRS issuing a deployment plan document in August, and (4) FIU and SRS
working together to reach a detailed design by September. FY01 planned
activities include prototype fabrication, cold acceptance testing, SRS readiness
reviews, deployment and initial hot startup testing. More details can be found in a
workshop report to be issued by FIU in January. Plans will also be made to brief
Office of River Protection personnel at the Hanford Site on the results of the
workshop. (Contact Tom Thomas, INEEL, 208-526-3086; Glenn Bastiaans, ISU,
515-294-3298)

TFA Crossflow Filtration Studies Useful At INEEL (TMS
350) 
Based on a Settlement Agreement between the State of Idaho and the
Department of Energy, all high-level radioactive waste currently stored at Idaho
National Engineering and Environmental Laboratory (INEEL) is to be "road ready"
for off-site shipment by the year 2035. This includes the 4,200 cubic meters of
solid mixed high-level waste calcine and 5.2 million liters of mixed transuranic
liquid waste (also known as sodium-bearing waste) at INEEL. To evaluate
different alternatives for treatment of the INEEL waste, as well as the impacts
associated with those alternatives, the site is preparing an Environmental Impact
Statement (EIS). In preparation for the EIS Record of Decision, the site is planning

http://www.pnl.gov/glossary.htm#c
http://www.pnl.gov/glossary.htm#t
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to build a new pretreatment plant for the site's calcine waste.

Project management from INEEL recently visited Oak Ridge National Laboratory
(ORNL) to observe their large-scale Solid-Liquid Separation system using cross
flow filtration in an effort to gain additional design and performance information for
the new facility. Past TFA studies using a Cells Unit Filter have shown crossflow
filtration to be a highly successful method for removing sluiced and suspended
solids. Citing their observations from the ORNL visit and documented TFA
experiences using the Cells Unit Filter on actual and simulated INEEL calcine
waste, INEEL technical staff and project management rejected the architect
engineer specifications for a pre-coated leaf filter for the new facility's conceptual
design. The site's waste management program is now funding new studies on the
Cells Unit Filter technology, and the site has requested TFA help in addressing
design modifications. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Upcoming Activities
January 12, 2000
AEA Technology Kinetics Project Kickoff - Videoconference with United Kingdom
(Contact: Phil McGinnis, ORNL, 865-576-6845)

January 13, 2000
Product Acceptance Expert Panel Review, Atlanta, Georgia
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

January 18, 2000
West Valley Demonstration Project FY01 Needs, West Valley, New York
(Contact: Pete Gibbons, RPP, 509-372-4296)

January 18, 2000
Nested Sampler Kickoff Meeting, Huntersville, North Carolina
(Contact: Tom Thomas, INEEL, 208-526-3086)

January 19-21, 2000
Site Visits to Discuss FY01 Retrieval Needs, Oak Ridge, Tennessee and Idaho
Falls, Idaho
(Contact: Pete Gibbons, RPP, 509-372-4296)

January 24, 2000
Idaho Strategy Meeting on Pretreatment Flowsheet and EIS Data, Idaho Falls,
Idaho
(Contact: Phil McGinnis, ORNL, 865-576-6845)

January 24, 2000
Calcine Dissolution Meeting with AEA Technology and Users, Idaho Falls, Idaho
(Contact: Phil McGinnis, ORNL, 865-576-6845)

January 25-26, 2000
Demonstration of Chemical Cleaning in Russian Tanks, Augusta, Georgia
(Contact: Pete Gibbons, RPP, 509-372-4296)

General TFA Technical Team Contacts
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Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
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Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly to biweekly basis. To be sure you don't
miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the
bottom of this page.

Period Ending November 30, 1999

| Progress Toward Key Deliverables | Significant Events | Conferences and
Meetings |

| Upcoming Activities | Technical Team Contacts | How to
Subscribe/Automatic E-Mail Notification | Back Issues |

TANKS FOCUS AREA (TFA) TECHNICAL
HIGHLIGHTS 
PERIOD ENDING NOVEMBER 30, 1999
For FY00, the Tanks Focus Area (TFA) has identified 20 key deliverables for
users at the Hanford Site, Savannah River Site, Oak Ridge Reservation,
Idaho National Engineering and Environmental Laboratory, and West Valley
Demonstration Project. These key deliverables will be posted at keyprod in
the near future. In each edition of our Technical Highlights, the section
regarding Progress Towards Delivering Key Products is dedicated to telling
you about significant findings made and key milestones accomplished as we
work towards delivering these products.

Progress Toward Delivering Key FY99
Products

Vendors Present Alternative HEPA Filter Conceptual
Designs (TMS 2091) 
High Efficiency Particulate Air (HEPA)
filters are used throughout the DOE
complex to ensure that air emissions
of radioactive particulates from tanks
and waste processing operations are
not released to the environment. An

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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The test chamber above was used last
year to test filter perfomance on simulated
sludge, salt and South Carolina road dust.
After the filter test, the four spray nozzles
inside the tank rinsed the filter, with the
goal of returning the filter to its original
(clean) condition.

alternative filter technology is required
to increase the life of high-level waste
tank HEPA filters, reduce the risks of
worker exposure during replacement,
and to reduce the solid waste volume
associated with spent filters. The TFA,
in partnership with the Federal Energy
and Technology Center (FETC), is
funding the development of a HEPA
filter constructed of sintered stainless
steel or ceramic. This HEPA filter
technology is not subject to water damage and can be installed with built-in
water jets, which will be used to wash the filter to reduce radiation and to
eliminate dirt accumulation.

On November 8 and 9, 1999, representatives of the Savannah River Site
(SRS), FETC, and TFA met with members of Mott Corporation and
CeraMem Corporation, the vendors competing for design and fabrication of
the regenerable, in situ, HEPA filter system for use in SRS tank ventilation.
They discussed the next steps for moving forward with development,
emphasizing the need for detailed system designs and cost estimates
(Phase IIA). In separate meetings, each company presented their proposed
conceptual designs. The companies discussed the implementation of the
proposed technologies at a selected tank (tentatively Tank 7) with SRS
representatives from engineering, operations, and research. The use of a
skid-mounted system, similar to a setup recently adopted by operations for
use during retrieval operations, was discussed in detail. Mott and CeraMem
will evaluate incorporating the skid-mounted system during evolution of their
system designs.

The results of the vendor's IIA efforts will be used to evaluate readiness-to-
proceed with fabrication of full-scale units during Phase IIB. This meeting
supports completion of design reviews for the regenerable filter system, a
TFA FY00 Key Deliverable. (Contact: Mike Terry, LANL, 509-372-4303)

LDUA Inspection And Heel Sampling Campaign
Completed (TMS 85, 810, 890, 2386) 
During the period of October 25
through November 11, 1999, the Light
Duty Utility Arm (LDUA) was used to
inspect and obtain heel samples from
Tank WM-182 located at the Idaho
Nuclear Technology and Engineering
Center (INTEC). Tank WM-182 is an
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The sample chamber contains two septa
ports for laboratory sampling of volatile
organics in the head space or liquid in the
chamber prior to breaking the seal on the
sample chamber.

underground 300,000 gallon stainless
steel tank, which contains a residual
heel of radioactive liquid and
precipitated solid waste about 6 inches
deep.

A video inspection using the LDUA
Stereo Viewing System (TMS 890)
indicated much of the tank wall interior
and piping was covered with a milky
colored residue and several inches of
precipitated solids reside in the heel
layer. Using the LDUA Heel Sampling End Effector, four samples were
taken from different locations on the tank floor with volumes ranging from
480-830 milliliters and gamma radiation contact readings of 9-24 rad/hr. A
fifth sample was obtained but was too small for a full suite of analyses.

The samples were sent to the Remote Analytical Laboratory facility at
INTEC, which has the capability to analyze highly radioactive process
materials. The solid and liquid phases of each heel sample will be analyzed
for about 29 elements, 18 radionuclides, and several organic compounds.
The radionuclide analyses includes neptunium-237, iodine-129, strontium-
90, cobalt-60, technetium-99, and isotopes of uranium, plutonium,
europium, americium, and cesium. Data from analysis of WM-182 and WM-
188 (sampled last year) supports a TFA FY99 key deliverable to submit an
INTEC Tank Closure Plan to DOE-Idaho by the end of FY00, and to begin
closure of Tank WM-182 in FY03. (Contact: Tom Thomas, INEEL, 208-526-
3086) 

Significant Events/Activities

Promising Anti-Foaming Agent Demonstrated For Out-
Of-Tank Evaporator (TMS 20)
At the Oak Ridge Reservation, a liquid-waste evaporator called the Out-of-
Tank (OTE) Evaporator is used to reduce the volume of low-level waste
supernate in the site's Melton Valley Storage Tanks (MVST). Demonstrated
in 1996, the OTE has been in production use since 1998.

Supernate from a number of MVST tanks has foamed in the evaporator,
significantly reducing the production rate and increasing the concentration of
radionuclides in the distillate stream. To combat the foaming problem,
several silicon-based anti-foaming agents were used during 1998, but were
only marginally effective. The silicon-based substances coated the heating
tubes in the evaporator and proved very difficult to remove. Through a TFA

http://www.pnl.gov/glossary.htm#m
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task under the Accelerated Technology Site Deployment (ASTD) Program, a
new anti-foaming agent, Surfynol 104E, from Air Products and Chemicals,
Inc., of Allentown, PA was tested in 1999.

Surfynol 104E is a solution of 50 wt% 2,4,7,9-tetramethyl-5-decyne-4,7-diol
in ethylene glycol. This product has essentially eliminated foam production
while treating two tanks (~20,000 gal each) of MVST supernate. The
Surfynol 104E is being used at a concentration of about 0.1 vol% in the
supernate (the lowest flow rate for the pump currently used to add the anti-
foaming agent). Lower concentrations might also be effective, but haven't
been tested to date. (Contact: Phil McGinnis, ORNL, 865-576-6845)

Data From Double Salt Experiments Will Improve
Models (TMS 1989)
The high ionic strength of the Hanford Site tank waste solutions can lead to
uncertainties in equilibrium calculations for transporting dissolved saltcake.
A series of calculations was performed on concentrated sodium nitrate
solutions using the Environmental Simulation Program (ESP) at Mississippi
State University' s Diagnostic Instrumentation and Analysis Laboratory
(MSU-DIAL) (MSU) and an alternative technique developed at Oak Ridge
National Laboratory. Results indicate that uncertainties in the ESP
calculations are not due to high ionic strengths. A comparison of the
experimental results and ESP predictions on actual Hanford saltcake
dissolution demonstrated the need to improve the ESP database for double
salts.

In response to this need, the TFA is sponsoring an experimental effort at
MSU-DIAL to evaluate the solubility of double salts. The project team
prepared 184 samples for conducting aging experiments. The data will be
used by the ESP and SOLGAS models to determine the effectiveness of the
saltcake dissolution process with double salts and at higher operating
temperatures. The TFA team will visit in December to discuss the data
collected to date. Data from this effort will be used to expand the ESP model
to include information on critical double salts found in Hanford wastes. This
will be an important improvement to support planning for Hanford waste
retrieval and transport. (Contact: Phil McGinnis, ORNL, 865-576-6845)

Conferences and Meetings

Separations Symposium Highlights DOE Waste
Challenges 
The Eleventh Symposium on Separation Science and Technology for
Energy Applications was held on Oct. 18-22, 1999 in Gatlinburg,
Tennessee. The meeting was co-sponsored by the Efficient Separation and
Processing Crosscutting Program, the Tank Focus Area, Oak Ridge
National Laboratory, and the American Institute of Chemical Engineers.
Approximately 100 participants attended the symposium, representing
universities, industrial companies, and foreign institutions as well as DOE
laboratories. Over 90 papers were presented, including papers presented by
foreign scientists and engineers on some of their latest research on
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processing radioactive wastes.

The symposium covered essentially every aspect of separation
technologies, and DOE radioactive waste related issues were well
represented both oral presentation and poster sessions. The papers from
the symposium will be peer reviewed, and those passing the review will be
published in a separate issue of the journal Separation Science and
Technology. (Contact: Phil McGinnis, ORNL, 865-576-6845)

Role Of Characterization Evolves 
Members of the TFA Technical Team Lead and Technical Advisory Group
(TAG) met in Atlanta, Georgia, to conduct a Characterization Strategy
Meeting on November 2, 1999. The purpose of the meeting was to evaluate
a proposed multi-year strategy for the TFA, identify appropriate
modifications to that strategy, and evaluate whether TFA's technical
resources are adequate to implement the strategy.

TFA core and strategic needs in the characterization area through FY05
were discussed. The attendees reviewed these needs from the perspective
of how they support the TFA safety, retrieval, pretreatment, immobilization
and closure activities. They then considered them from a perspective of new
technologies needed by the five TFA-supported tank sites.

The TAG members agreed that emphasis in the characterization area is
shifting from its traditional role of tank waste characterization. Under the
proposed Characterization strategy, TFA would place greater emphasis on:
(a) corrosion and leak detection monitoring for safe waste storage; (b)
process control monitors for feed staging, slurry transfers, sludge washing,
LLW and HLW immobilization; (c) residual waste inventory assessments for
tank closure; and (d) post closure monitoring of tanks and waste storage
facilities. TAG members recommended that the characterization area name
be changed to reflect a greater emphasis on process control monitors.
(Contact: Tom Thomas, INEEL, 208-526-3086)

Gate Review Assesses Retrieval Technologies 
A Gate Review was held November 4, 1999, at Oak Ridge National
Laboratory (ORNL) to assess retrieval technologies sponsored by TFA.
Participants included members of the TFA Technical Team and Technical
Advisory Group, the Robotics Crosscutting Program Tank Waste Retrieval
Product Line Manager, DOE-OR, and contractor representatives of
Lockheed Martin Energy Research Environmental Programs and the
Bechtel Jacobs Company LLC Environmental Management Program. Most
of the technologies reviewed were deployed successfully during the past
two years at the Oak Ridge Reservation's Gunite and Associated Tanks
(GAAT). The objective of the review was to assess equipment performance,
lessons learned, and plans for completing the GAAT retrieval project.
Technologies funded by both TFA and Robotics that were reviewed
included the Modified Light-Duty Utility Arm, Houdini Remotely Operated
Vehicle, Houdini-II, Waste Dislodging and Conveyance System, Hose
Management Arm, Confined Sluicing End-Effector, Gunite Scarifying End-
Effector, Characterization End-Effector, Coring End-Effector, Tank Isolation
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Tool, Heavy Waste Retrieval System, Remote Maintenance System for the
Sludge Conditioning Compact Processing Unit, and the Scarab-3 Remotely
Operated Vehicle System.

Attendees also discussed plans for applying a modified version of the AEA
Technology fluidic mixing technology previously demonstrated at the ORNL
Bethel Valley Evaporator Service Tanks. ORNL plans to deploy, under the
Accelerated Site Technology Deployment Program, a small-scale, mobile
version of this technology for retrieval at the site's Federal Facility
Agreement (FFA) Tanks. The design and plans for deployment of the
Russian Pulsating Mixer system in GAAT tank TH-4 were also reviewed and
a tour to view the equipment components was provided following the
meeting. The GAAT project will complete retrieval activities in FY00. Also in
FY00, the FFA mobile retrieval system and Russian Pulsating Mixer Pump
will be deployed.

The review committee praised the successful deployments and made two
key recommendations: (1) TFA should ensure adequate documentation of
performance data and lessons learned during deployments; and (2) this
experience and knowledge base must be transmitted to benefit other DOE
sites planning tank retrieval campaigns. (Contact: Pete Gibbons, RPP, 509-
372-4926 or Barry Burks, PGI, 865-927-5519)

Programs Coordinate Aluminum Precipitation Tasks 
On November 11, 1999, a meeting was held at Oak Ridge Reservation to
discuss the coordination of three tasks: (1) the TFA task on feed
preparation, (2) the Waste Management project on the evaluation of
aluminum throughout the Savannah River Site (SRS) flowsheet, and (3) the
Environmental Management Science Program (EMSP) task on the
precipitation of aluminum compounds.

The TFA activities are directed at determining the solubility of
aluminosilicates as a function of aluminum, silicon, hydroxide, and nitrate
concentrations at three temperatures. The solubility of aluminum in the SRS
flowsheet will be a function of the chemical form of aluminum such as
gibbsite or boehmite, the concentration of silicon, and temperature. The
scope of the EMSP task was expanded to include aluminosilicates in an
effort to provide additional assistance to the other two projects. The
experimental results will be used to develop a model for the solubility of
aluminosilicate compounds. The TFA results will be utilized in the SRS
flowsheet evaluation. In addition, the TFA task will evaluate the conditions
that led to the aluminosilicate pipeline plug in the evaporator system at
SRS. Finally, the TFA and partners at SRS will develop a chemical simulant
of the aluminosilicate plug for use in the TFA retrieval project at Florida
International University to test various removal options.

The integration of these three precipitation tasks reflects the TFA's
emphasis on the DOE Office of Science and Technology's (OST) focus-area
centered concept. Through this integration, TFA leverages the combined
efforts of other OST programs to help solve user problems throughout the
DOE complex. (Contact: Phil McGinnis, ORNL, 865-576-6845)
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Retrieval Projects Reviewed At Savannah River Site 
Members of TFA's Technical Team met with Savannah River Site (SRS)
users in Aiken, South Carolina, on November 2, 1999, to review SRS
retrieval progress and plans for the coming year. The group toured the site
and viewed infrastructure upgrades that are underway in preparation for
Tank 19 retrieval later this year. They also saw the first five-ton Flygt mixer
mast assembly, piping spools, and a special diverter valve for decanting
between Tank 18 and 19.

On November 3, members of the TFA Technical Team, Technical Advisory
Group, and SRS technical staff conducted a gate review of equipment and
preparations for Tank 19 retrieval, and Russian experimental work being
performed to investigate chemical cleaning of SRS tanks. SRS staff
provided a thorough presentation on the overall retrieval system design for
Tank 19, as well as regulatory, safety and operational preparations that are
required prior to deployment. Current issues related to changes in the
Authorization Basis resulting from preparations for the retrieval of Tank 8
were discussed and their impacts on the Tank 19 activities. The site found
the review checklist provided by the TFA Retrieval Technology Integration
Manager helpful, as it outlined potential issues, some of which they had not
fully considered. The gate review will help the site prepare for upcoming
readiness reviews. (Contact: Pete Gibbons, RPP, 509-372-4926)

Collaboration Improves Vadose Zone Studies 
At the Hanford Site, regulator and stakeholder approval for waste retrieval
from leaking tanks and subsequent tank farm closures will depend on the
site's ability to demonstrate that it technically understands how its vadose
zone and groundwater impacts contaminant mobility from the tanks to the
Columbia River. On November 16-18, 1999, DOE's Environmental
Management Science Program (EMSP) held a meeting at Hanford for 31
newly funded EMSP projects associated with vadose zone/groundwater
issues. Hanford project managers briefed the attendees about their site
needs and each EMSP principle investigator presented their research plans.
The TFA Closure Technology Integration Manager participated to support
integration of EMSP projects with TFA closure tasks.

A primary goal of the meeting was to more closely couple EMSP research
with Hanford's vadose zone/groundwater needs and ongoing programs.
Several EM-30 funded projects summarized their ongoing efforts and
highlighted opportunities for collaboration. For example, the Hanford tank
farm characterization program noted that during decommissioning of a
monitoring well in the S-SX tank farms, Tc-99 was detected 80-120 feet
below the tank farm surface. (No Tc-99 was noted in the groundwater at this
location.) At another location within the S-SX tank farms, a new well was
drilled and Tc-99 was noted in the groundwater at high levels. The tank farm
characterization program will continue during FY00, characterizing S-SX
contamination levels at both shallow and deep vadose zone levels. During
FY01, the emphasis will move to another tank farm. The EMSP principle
investigators were encouraged to submit collaborative possibilities for both
shallow and deep vadose zone investigations.

http://www.pnl.gov/glossary.htm#v
http://www.pnl.gov/glossary.htm#v
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Similarly, the Hanford Groundwater/Vadose Zone Integration Project
(Integration Project) identified several field study plans and encouraged
collaboration during their implementation. For example, during FY00 the
Integration Project will conduct a vadose zone transport field study. A
transport modeling workshop to further define this field study will be held in
February. Likewise, an advanced characterization workshop is scheduled for
January.

Overall, the EMSP meeting illustrated that through a combination of EMSP
and EM-30 funding, Hanford has begun a thorough investigation of
contaminant migration in its vadose zone and groundwater. In addition,
Hanford programs provide opportunities for the DOE, university, and private
industry's science and technology community to participate in development
of the technical foundation needed for future decisions at Hanford. (Contact:
Larry Bustard, SNL, 505-845-8661)

Robotic Progress, FY00 Plans Reviewed At Kickoff
Meeting 
The TFA is partnering with the Robotics Crosscut Program (Robotics) on a
number of retrieval and operational improvement tasks this year. On
November 9-10, 1999, the FY00 Kickoff Meeting for the Robotics Crosscut
Program was held in Gaithersburg, Maryland. The first day consisted mainly
of reviews of FY99 progress and FY00 plans for the four application areas:
Mixed Waste, Decontamination and Deactivation, Nuclear Materials and
Tank Waste Retrieval (TWR). The bulk of the second day addressed the
status and organization of the Robotics and Intelligent Machines Initiative
(RIM) and writing assignments for upcoming document needs. The Robotics
TWR coordinator will act as the TFA interface with the RIM program to
integrate ongoing tasks and new work where appropriate within the scope of
the new initiative. The TWR product line manager and the Pacific Northwest
National Laboratory principal investigator attended the kickoff meeting.
(Contact: Pete Gibbons, RPP, 509-372-4926; Barry Burks, PGI, 865-927-
5519)

Upcoming Activities
December 6, 1999
Diagnostic Instrumentation and Analysis Laboratory Kickoff Meeting,
Starkville, Mississippi
(Contact: Phil McGinnis, ORNL, 865-576-6845)

December 6-7, 1999
Environmental Management Science Program Project Review - Millimeter
Wave Monitor, Boston, MA
(Contact: Tom Thomas, INEEL, 208-526-3086)

December 7, 1999
Savannah River Site Visit, Aiken, South Carolina
(Contact: Larry Bustard, SNL, 505-845-8661)

December 8-9, 1999

http://www.bhi-erc.com/vadose/vadose.htm
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West Valley Demonstration Project Site Visit, West Valley, NY
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

December 8, 1999
Product Delivery Expectations Discussion - Feed Preparation, Richland, WA
(Contact: Phil McGinnis, ORNL, 423-576-6845)

December 13, 1999
Idaho National Engineering and Environmental Laboratory Decision Making
Support Discussion, Idaho Falls, ID
(Contact: Phil McGinnis, ORNL, 865-576-6845)

December 14-15, 1999
Savannah River Site Slurry Monitoring Planning Meeting, Atlanta, Georgia
(Contact: Tom Thomas, INEEL, 208-526-3086)

December 14-15, 1999
Chemical Cleaning of Russian Demonstration Tanks, Aiken, South Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926)

December 15, 1999
AEA Technology Kinetics Project Kickoff - Videoconference with the United
Kingdom, TFA, Oak Ridge Reservation 
(Contact: Phil McGinnis, ORNL, 865-576-6845)

December 16, 1999
Cesium/Strontium/Transuranic Monitor Project Review, Aiken, South
Carolina
(Contact: Tom Thomas, INEEL, 208-526-3086)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov
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Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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TANKS FOCUS AREA (TFA) TECHNICAL
HIGHLIGHTS PERIOD ENDING OCTOBER
31, 1999
For FY99, the Tanks Focus Area (TFA) identified 20 key deliverables for
users at the Hanford, Savannah River, Oak Ridge, Idaho, and West Valley
Sites. These key deliverables are listed at keyprod/index.stm. In each
edition of our Technical Highlights, the section regarding progress towards
delivering key products is dedicated to telling you about significant findings
made and key milestones accomplished as we work towards delivering
these products.

Progress Toward Delivering Key FY99
Products
Two TFA FY99 key deliverables were completed in late September;
completion of these deliverables is discussed below. Key deliverables for
FY00 have been identified and submitted for review and approval.

Report Completed on Tall Column Testing Using
Crystalline Silicotitanate (TMS 21) 
Since 1996, the Defense Waste
Processing Facility (DWPF) at
the Savannah River Site has
been vitrifying high-level waste

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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The bottom section of a 20-ft-tall, 3-in-diameter
test column just prior to loading with crysalline
silicotitanate.

(HLW) for long-term storage and
disposal. However, large
amounts of cesium in the waste
are adding to the treatment and
disposal costs. The site's initial
plans for a cesium removal
process were abandoned. The
TFA is assisting the SRS
Alternative Salt Disposition
Team by conducting tests to
provide data on alternate cesium
removal methods. The DOE will use this data to make a selection on an
alternative process for cesium removal from the soluble waste for feed to
DWPF.

One of the alternatives under consideration is ion exchange, using the
sorbent crystalline silicotitanate (CST), in a tall column. As currently
envisioned, three large 20-ft tall, 5-ft diameter ion exchange columns will be
operated in series to conduct cesium removal operations. Oak Ridge
National Laboratory (ORNL) recently completed a technical report on
hydraulic performance and gas behavior of CST in a tall ion exchange
column. The ORNL report documents CST tests using a 20-ft tall, 3-inch
diameter column to address scale issues and obtain data on column
hydraulics, CST particle properties during column operations, simulated
radiolytic gas generation and motion, and CST sluicing.

The report on CST tests in a tall ion exchange column will
provide input to the SRS decision on a recommendation for
salt disposition, and also completes a TFA FY99 key
deliverable. (Contact: Phil McGinnis, ORNL, 865-576-6845)

Small Scale Melter Runs Completed On Calcine Waste
(TMS 2009)
In 1963, DOE's Idaho National Engineering and Environmental Laboratory
(INEEL) began using a process called "calcination" to turn the site's highly
acidic liquid waste into a stable, powdery form. This process resulted in
thousands of cubic feet of calcined waste, stored in special air cooled bins.
Now, according to the terms of an agreement with the state of Idaho, INEEL
must treat its entire inventory of highly radioactive waste - including the
calcined waste - and have it ready for shipment offsite by the year 2035. To
assist the site in identifying long-term treatment options for their calcined
waste, the TFA is conducting small-scale melter runs at Clemson
Environmental Technology Laboratory (CETL).

Two pilot scale vitrification demonstration runs using INEEL nonradioactive
pilot plant calcine were completed in the EV-16 melter at CETL. The first
run, using a glass loaded with 35 wt% pilot plant calcine, was conducted
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Test tanks used for Multi Point Grout Injection
demonstration in Odessa, Texas.

from September 13-16, 1999. A melt rate of 40 lb/hr was demonstrated at a
temperature of 1050°C. Based on cold cap behavior and observed melter
parameters, higher melt rates should be achievable. The second run was
conducted from October 4-7, 1999, with a target melter temperature of
1025°C. Two glass compositions were evaluated: a lanthanum formulation
(Frit 9) and an iron formulation (Frit 10), each loaded to 38 wt% with pilot
plant calcine. Only a small amount of the calcine was available for this run,
so a simulant (made of metal oxides, hydroxide and carbonates) was used
for the majority of the testing. Initial melter operations using the Frit 9 and
simulated calcine resulted in foaming and a significantly reduced melt rate
(30 lb/hr). When the actual nonradioactive calcine was used in the feed, the
melter processed normally (no foaming) and showed significantly higher
melt rate capability. Subsequent evaluation of Frit 10 glass prepared with
the simulated calcine exhibited the same foaming behavior, pointing to the
need for high-quality waste simulations for future runs.

These runs demonstrated the feasibility of direct vitrification of INEEL high-
level waste calcines (thereby avoiding costly dissolution and separation
operations), meeting the primary technical objective of both runs. Analyses
of the resulting glasses and off gas samples from both runs are in progress.
Demonstration of the small scale vitrification runs using
Idaho waste meets a TFA key deliverable for FY99. (Contact:
Bill Holtzscheiter, WSRC, 803-725-2170)

Significant Events/Activities

Report On Grout Injection Cold Demonstation
Completed (TMS 2368) 
A number of aging waste
storage tanks in the DOE
complex contain a residual
sludge heel that poses negligible
risks to health, safety, and the
environment. For tanks with
limited access - like the Old
Hydrofracture (OHF) tanks at
Oak Ridge Reservation (ORR)
and the Old Burial Ground
(OBG) tanks at Savannah River
Site - it will be very costly to
remove the remaining sludge.
These sites are planning to use grout injection technology for in situ
stabilization of sludge heel in their horizontal tanks.

In July 1999, a cold demonstration of the Multipoint Injection (MPI™)
technology was performed on two 8,000-gallon horizontal tanks similar to
OHF tanks at ORR and the OBG tanks at SRS. Site personnel in
attendance at the demonstration considered it a rousing success, providing
impetus for the hot deployment planned in FY00 at ORR. The draft report on
the cold demonstration is now complete and is currently under review. In
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addition, a draft closure-planning document for the ORR OHF tank closure
actions has also been completed. This document will be combined with a
grout technology status report of the grout formulation tests done in support
of the FY00 hot deployment. The closure-planning document will form the
basis of a statement of work for the hot deployment of MPI™ in FY00.
(Contact: Larry Bustard, SNL, 505-845-8661)

Flygt Mixer Undergoes Testing At ORR (TMS 2232) 
Sludge retrieval efforts in the Gunite and Associated Tanks (GAAT) at Oak
Ridge Reservation (ORR) have resulted in thousands of gallons of waste
transferred to the new Melton Valley Capacity Increase Tanks (MVCIT) for
storage. Prior to transfer, the waste is consolidated in GAAT Tank W-9.
There, as part of a Waste Conditioning System (WCS), a pulsed air mixer
keeps the waste agitated for safe transfer. The site is now evaluating the
addition of a Flygt mixer in Tank W-9 to assess its mixing capabilities for
their sludge waste, and for keeping the waste in Tank W-9 conditioned prior
to transfer to Melton Valley.

Testing of the Flygt mixer in conjunction with the pulsed air mixer in Tank
W-9 was completed in September. The mixer was positioned ~2 ft off the
tank floor in the north riser and directed at the center of the tank. Initial tests
were conducted with ~5 ft of supernate present in W-9. The waste
conditioning system (WCS) was operated in a recirculating mode during
these tests. The solids content from the in-line Coriolis meter in the WCS
indicated a suspended solids content of ~20%. Samples of the recirculating
slurry were taken and submitted for analysis to verify the concentration.
When the system was shutdown, the supernate level increased to ~7 ft as a
result of new sludge and water additions. Mixing tests at this supernate level
resulted in ~5% suspended solids. A combination of the increased
supernate content and channels cut in the sludge during the initial tests
were thought to be the cause of the reduced solids suspension level.
(Contact: Pete Gibbons, RPP, 509-372-4296)

First Flygt Mixer For Tank 19 Arrives (TMS 2232) 
Improved retrieval technology is needed to remove salt waste from high-
level waste storage tanks at Savannah River Site (SRS). Conventional
removal technologies using 150 Hp slurry pumps are considered costly and
overly invasive. Since FY98, the TFA has been assisting users at SRS in
the development, testing, and deployment of Flygt mixers as an alternative
to conventional mixing equipment. In FY00, the follow-on Flygt mixer
program includes evaluation of mixer sizing and operational strategies for
salt dissolution and removal.

The first production mixer mast for SRS Tank 19 arrived from Flygt on
October 4, 1999. On-site load tests (two separate tests for the mast
assembly and the hoist unit) and post-test non-destructive examination
were successfully completed as scheduled. Following final structural
modifications to the Tank 19 mixer shroud and bracing, the mixer will be
mounted on the production mast to check out the raise and lower linkage.
The mast will then be delivered to F Tank Farm for interim staging prior to
deployment in Tank 19. This linkage checkout will also release the second
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mast (currently in the final stage of fabrication) for shipment to SRS,
followed by the third and final mast shortly thereafter.

Delivery of the mixer mast represents the first step to Flygt mixer
deployment at SRS in FY00. This first mast is being tested at the SRS TNX
facility; two additional masts are being built in parallel, based on the
combined results from the initial mast tests and TFA testing conducting at
Pacific Northwest National Laboratory in FY00. (Contact: Pete Gibbons,
RPP, 509-372-4296)

Heel Sample Analysis Completed (TMS 2386) 
The TFA is working with site partners at the Idaho National Engineering and
Environmental Laboratory (INEEL) to provide proven methods for direct
sampling of tank heels. The heel sample analysis data will be used to refine
risk estimates for the INEEL High-Level Waste Environmental Impact
Statement, formulate tank farm closure strategies, and develop process
flowsheets for future treatment options for Idaho Nuclear Technology and
Engineering Center (INTEC) tank waste.

In February 1999, the Light Duty Utility Arm (LDUA) was used to deploy a
sampling end effector into tank WM-188 at the INTEC. Heel samples were
collected from four locations in the tank and sent to INTEC's Remote
Analytical Laboratory for analysis. Solid and liquid phases of each heel
sample were analyzed for 29 elements, 18 radionuclides, 13 organic
compounds, and screened for an additional 75 compounds.

Recent analytical results indicate that the composition of the liquid and solid
phases of the samples were not dependent on sample location. This means
that the chemical and radionuclide content of the heel may be
homogeneous throughout most, if not all, of the tank bottom. Demonstrating
that the sampling end effector provides a truly representative sample of the
tank heel and solution will allow INEEL to employ the robotic arm in
sampling waste to support tank closure, delisting, and source term
definition. More details will be available in the LDUA heel sample report,
scheduled for release by the end of October.

Note: INEEL recently deployed the LDUA and sampling end effector into
tank WM-182 to obtain additional heel samples. Much to their surprise,
about 4 inches of solids remained on the tank bottom, as opposed to the
expected ¼ inch. This discovery leads to questions about the situation in
other tanks, and may result in changes to site needs. More information will
be available after sample analysis is completed from this sampling
campaign. (Contact: Tom Thomas, INEEL, 208-526-3086)

TFA/EMSP Modeling Efforts Confirm Glass
Experiments (TMS 2009) 
Throughout the DOE complex, vitrification is the preferred method for
immobilizing high-level waste (HLW) in a form suitable for final disposal.
One of the goals of TFA's immobilization activities is to increase the amount
of waste that is loaded into HLW glasses, thereby reducing the number of
storage canisters needed, leading to reduced life-cycle treatment and
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disposal costs.

At Oak Ridge Reservation (ORR), the Environmental Management Science
Program (EMSP) project "Stability of High-Level Nuclear Waste Forms" is
developing a thermochemical model of waste glass formulations. Recent
modeling efforts at Oak Ridge National Laboratory (ORNL) focused on the
effect of boron oxide on the formation of a crystalline phase nepheline
(NaAlSiO4) in HLW glasses. A thermochemical model of glass was
exercised to determine the phases over which nepheline would co-exist with
the glass, using compositions with no boron oxide and those with 30 wt%
boron oxide. A significant trend in the computations, confirmed by previous
observations at Pacific Northwest National Laboratory, indicated the stability
region for nepheline shifted to lower silica contents with the presence of
boron oxide. Additionally, increased boron oxide content in the glass
substantially reduced the amount of nepheline formation, even in
thermochemically stable regions. Thus, the model results are consistent
with experimental observations, and explain those observations.

EMSP work on glass formulations relates to TFA's "Waste Loading
Optimization" task, which identified that precipitation of nepheline during the
cooling of waste glass is a significant problem (nepheline precipitators within
the glass decrease glass stability, leading to high leach rates). The model
described above may be predictive with regard to nepheline effects, and
also aid in identifying optimal glass compositions for waste glass. This has
significant consequences for maximizing waste loading at the Hanford Site.
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

Russian Pulsating Mixer Pump, Interface Unit Arrive In
Tennessee (TMS 2370) 
In FY98, a Russian Pulsating Mixer Pump (PMP) technology, consisting of a
jet mixer powered by a reciprocating air supply, was selected for deployment
in one of the Gunite and Associated Tanks (GAAT) at Oak Ridge
Reservation (ORR) to mobilize settled solids. On October 21, 1999, the first
PMP in-tank unit was flown from Russia to Cincinnati, Ohio. From there it
was sent to Knoxville, Tennessee to clear customs, and was then shipped
to Oak Ridge National Laboratory (ORNL). Now the unit will undergo cold
testing using manual controls until the controller unit arrives from the
Russian Integrated Mining Chemical Company, TFA's international partner.
The controller unit is undergoing testing on one of the two remaining PMP
units that will be shipped to the site in FY00.

Meanwhile, the Tank Riser Interface (TRI) was shipped from the Battelle
Northwest Division and arrived at ORNL in mid-October. The interface unit
consists of a support frame and decontamination spray ring. The frame and
its legs can be raised and lowered to adjust the insertion depth of the PMP
to accommodate variations in tank depth. Once in the tank, the depth of the
PMP is adjusted using a vertical drive-screw system to effectively mix waste
at different levels in the tank. The vertical drive system was functionally
tested through its entire range of motion prior to shipment. The
decontamination spray ring was also operated at 2200 psi to check nozzle
alignment and identify leaks.
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Through funding provided by Federal Energy Technology Center, the
Russian Integrated Chemical Integrated Mining Company is working under
contract to American-Russian Environmental Services to provide three PMP
units and their associated control systems to ORR. Battelle Northwest
designed and fabricated the tank riser interface and deployment cradle.
Deployment of the PMP is planned for FY00. (Contact: Pete Gibbons, RPP,
509-372-4296)

Houdini II Completes Retrieval Activities, Removes
Core Samples (TMS 85, 810, 812, 2211, Robotics TMS
2085) 
Since the early 1990s, the TFA and its partners have worked with users at
the Oak Ridge Reservation (ORR) to bridge gaps between the site's
cleanup goals and the application of available technologies. This
collaboration resulted in the development and deployment of a suite of
efficient and cost-effective sludge retrieval technologies. These
technologies, collectively called the Gunite Tank Cleaning System, are
bringing the site's Gunite and Associated Tanks (GAAT) closer to closure.

Beginning in 1998, the Modified Light Duty Utility Arm (MLDUA) was
deployed along with a Confined Sluicing End Effector (CSEE) and the
Robotics Program's Houdini II vehicle to remove sludge waste from three
gunite tanks (W-3, W-4, and W-6). In early 1999, these combined
technologies were used to complete retrieval of another gunite tank (W-7).
Most recently, during the week of October 18, 1999, sludge retrieval
operations in GAAT W-10 were completed using the Gunite Tank Cleaning
System. This deployment resulted in the removal of approximately 4,000 gal
of sludge. The Houdini vehicle collected debris and plowed tank sludge to
the MLDUA and CSEE for removal. Following sludge retrieval operations,
the Houdini vehicle deployed a coring tool and successfully collected three
core samples from the tank walls.

Tank W-10 represents the fifth GAAT successfully retrieved using the
combined capabilities of TFA and Robotics technologies. Waste retrieved
from the gunite tanks is transferred to a consolidation tank, GAAT W-9,
where it is agitated and then transferred to stainless steel storage tanks in
Melton Valley. ORR plans to use the Gunite Tank Cleaning System on two
more GAAT tanks, including the consolidation tank. The remaining GAAT
(TH-4) will be retrieved using the Russian Pulsating Mixer Pump. (Contact:
Pete Gibbons, RPP, 509-372-4331; Barry Burks, PGI, 865-927-5519)

Conferences and Meetings

HLW Glass Acceptance Process Reviewed (TMS 2009) 
According to the terms of an agreement with the state of Idaho, the Idaho
National Engineering and Environmental Laboratory (INEEL) must have all
its radioactive waste treated and ready for shipment offsite by 2035. The
TFA is working with partners at INEEL to establish an
acceptance/qualification system for INEEL's high-activity and low-activity
waste that demonstrates compliance with applicable disposal requirements.
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On September 27-28, 1999, representatives from Westinghouse Savannah
River Company (WSRC) and TFA participated in a technical exchange,
coordinated by staff at INEEL, to discuss high-level waste (HLW)
acceptance process and controls. WSRC's representative provided the
benefit of her experience in implementing the acceptance process of DOE's
Offices of Environmental Management and Civilian Radioactive Waste
Management at other sites by reviewing: the development of the waste
acceptance product specifications; the approach to implementation at
Savannah River Site and the West Valley Demonstration Project; the extent
of external review to be expected; site level documentation required to
demonstrate compliance, the role of process control, and the technical
information that must go with each HLW canister (from processing to
disposal). TFA's Immobilization Technology Integration Manager reviewed
the schedule of activities associated with process and engineering
development of a high-level waste immobilization process (lab to bench to
pilot testing).

Technical assistance provided to INEEL on DOE's waste acceptance
process supports the site's efforts to incorporate vitrification into their
baseline waste treatment flowsheets. (Contact: Bill Holtzscheiter, WSRC,
803-725-2170)

Cementation Process Reviewed To Prepare For
Demonstation (TMS 82) 
Newly Generated Liquid Waste (NGLW) resulting from operations at the
Idaho Nuclear Technology Center (INTEC) was traditionally combined with
existing sodium-bearing wastes stored in the INTEC tank farm. Aggressive
reductions in waste generation rates and/or segregation of NGLW will be
necessary to meet an agreed-upon schedule with the state of Idaho for
treatment and immobilization of INTEC tank waste. The TFA is leveraging
AEA Technology's (AEAT) extensive experience with grouting of radioactive
waste in the United Kingdom to support development of treatment
processes and a demonstration on INEEL's NGLW stream.

On October 6, 1999, a video conference was held to review the
development of AEAT's cementation process for the INTEC NGLW stream.
AEAT technical staff presented their results to representatives of INEEL,
Savannah River Technology Center, and the TFA technical management. A
robust grout formulation, including compressive strength, was developed by
AEAT that effectively immobilized the simulated NGLW stream to produce a
waste form that readily met the appropriate waste acceptance criteria, as
well as Nuclear Regulatory Commission regulations. This work provides an
excellent technical basis for proceeding with a major immobilization
demonstration of radioactive INTEC NGLW. Demonstrating a process to
directly treat this waste stream and prevent its addition to the high-level
waste tanks is a high priority for INEEL. (Contact: Bill Holtzscheiter, WSRC,
803-725-2170)

Advanced Vitrification System Technology Undergoes
Gate Review 

http://www.em.doe.gov/
http://www.em.doe.gov/
http://www.rw.doe.gov/homejava/homejava.htm
http://www.rw.doe.gov/homejava/homejava.htm
http://www.aeat.com/
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A gate review of the Radioactive Isolation Consortium LLC (RIC) Advanced
Vitrification System (AVS) was conducted October 5-7, 1999, in
Gaithersburg, Maryland. The gate "3" (Exploratory Development) review
was conducted by an independent technical panel composed of waste
processing and waste vitrification experts and a programmatic review panel
composed of DOE staff. TFA's Immobilization Technology Integration
Manager gave a presentation regarding TFA's recommended key elements
of a viable vitrification process and the expected scope for initial and follow-
up testing of the AVS process. TFA's Deputy Technical Integration
Coordinator gave a presentation regarding the simulant provided to RIC for
the last test (see September 1999 Highlight) and specific TFA concerns with
the RIC work completed to date. The technical and programmatic review
panels are preparing their reports to the Federal Energy Technology Center
(FETC) that has responsibility for the DOE contract with RIC.

RIC is being funded through a contract with FETC, to whom the TFA is
providing technical assistance. The gate review conducted on the RIC work
to date provides the DOE a technical and programmatic basis for evaluating
its support in development of the AVS. (Contact: Joe Westsik, PNNL, 509-
372-6330)

Deja Vu - Sort Of: TFA Sponsors Pipe Unplugging
Problem (TMS 2367) 
In FY99, the TFA sponsored a design problem on pipe unplugging for the
Waste-Management Education and Research Consortium (WERC)
University Design Contest. However, due to the challenge of creating a
durable, leak-tight plug on which to conduct experiments, the problem
evolved into a pipe plugging contest. Three university teams plugged the
pipe successfully. The problem team now feels confident they will have an
adequate plug formula for conducting unplugging experiments, so....

This year the TFA is again sponsoring a problem element on unplugging a
transfer line blocked with a chemical gelation plug typical of some Hanford
conditions. On October 14-15, 1999, an Industrial Advisory Board and
judges meeting was held in Albuquerque, New Mexico, to prepare for the
FY00 WERC contest. TFA's Retrieval Technology Integration Manager
attended the meeting and was named Vice Chair of the advisory board for
FY00. The purpose of the judges meeting was to finalize the design contest
problem statements and agree on the basic mechanics of the judging so the
participating schools can be notified in advance. Contest details can be
found at http://www.werc.net/task3.htm.

By sponsoring a problem in the WERC contest, the TFA cost-effectively
leverages the participation of the universities involved to explore alternate
solutions or ideas related to DOE's tank waste remediation challenges,
while also promoting education in science and engineering. (Contact: Pete
Gibbons, RPP, 509-372-4331)

Tank Closure Workshop Provides Forum For Progress,
Perspectives 
The TFA's mission is to deliver integrated technical solutions that enable

http://www.fetc.doe.gov/
http://www.werc.net/task3.htm
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tank waste remediation to be successful across the DOE complex. In
support of this mission, TFA's Technical Integration Coordinator attended a
national Tank Closure Workshop in Las Vegas, Nevada, on October 12-13,
1999, sponsored by DOE's High-Level Waste Steering Committee. A major
goal of the workshop was to update regulators and stakeholders regarding
tank closure activities performed during the past year. A secondary goal
was to provide regulators and stakeholders opportunities to provide their
perspectives on tank closure. Both goals were successfully accomplished.

TFA's technology integration processes allow DOE sites and stakeholders to
discuss data, precedence, and lessons learned from various closure
activities across the complex. The tank closure meeting illustrated the role
of advanced technology in supporting tank closure efforts and revealed the
expanded role of DOE Headquarters in site tank closure efforts. (Contact:
Roger Gilchrist, PNNL, 509-372-6088)

Technical Team Holds FY00 Kickoff Meeting

All together now...(from left to right): John Harbour, Phil McGinnis, Pete Gibbons,
Roger Gilchrist, Larry Bustard, Tim Welch, Jack Watson (barely), Betty Carteret, Tom
Thomas, Bill Holtzscheiter, Tom Brouns, Lynne Roeder-Smith, Joe Westsik, Steve
Schlahta, Glenn Bastiaans, Mike Terry, Bob Allen, Mike Rinker. (Not pictured - Barry
Burks)

The TFA Technical Team held a kickoff meeting in Park City, Utah, on
October 26-28, 1999, to assess the technical program operating goals,
plans, and procedures, identify areas for improvement, and discuss the
coming year's activities. Self assessment survey results provided a
foundation for discussion. Participants at the meeting included the Pacific
Northwest National Laboratory Technical Team, TFA's Technology
Integration Managers (TIMs), Crosscutting Program Technical Leads, and
TIM support staff. Subjects covered included: identification of science and
applied research needs; strategic investments, technical program
development, Programmatic Execution Guidance/Technical Task Plan
issues, technical program execution, multiyear technical responses,
organizational roles, and operational issues.

In the spirit of Focus Area-centered, this was the first TFA meeting of its
kind. Inclusion of the Crosscuts representatives provided new perspectives
and frank discussions on how the TFA operates. The primary goal was to
establish a Focus Area-centered operating vision for the Technical Team's
FY00 activities and identify areas of emphasis. Note: The TFA FY00-FY04
Multiyear Program Plan is now available on the TFA Technical Team
website. (Contact: Joe Westsik, PNNL, 509-372-6330)
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Upcoming Activities
November 2, 1999
Characterization Strategy Meeting, Atlanta, Georgia
(Contact: Tom Thomas, INEEL, 208-526-3086)

November 3, 1999
Retrieval Project Reviews, Savannah River Site, Aiken, South Carolina
(Contact: Pete Gibbons, RPP, 509-372-4296)

November 4, 1999
Retrieval Project Reviews, Oak Ridge Reservation, Oak Ridge, Tennessee
(Contact: Pete Gibbons, RPP, 509-372-4296)

November 4-5, 1999
International Workshop on the Disposition of High-level Radioactive Waste,
Beckman Center,
Irvine, California (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

November 9-10, 1999
Robotics Crosscut Program FY00 Kickoff Meeting, Gaithersburg, Maryland
(Contact: Barry Burks, PGI, 865-927-5519)

November 16-18, 1999
EMSP Vadose Zone/Groundwater Meeting, Richland, Washington
(Contact: Larry Bustard, SNL, 505-845-8661)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
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Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a
monthly to biweekly basis. To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail
Notification" at the bottom of this page.

Period Ending September 30, 1999

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail Notification | Back

Issues |

TANKS FOCUS AREA (TFA) TECHNICAL HIGHLIGHTS
PERIOD ENDING SEPTEMBER 30, 1999
For FY99, the Tanks Focus Area (TFA) identified 20 key products to be delivered to our users at the
Hanford, Savannah River, Oak Ridge, Idaho, and West Valley Sites. These key products are listed at
keyprod/index.stm. In each edition of our Technical Highlights, the section regarding progress towards
delivering key products is dedicated to telling you about significant findings made and key milestones
accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY99 Products

Raman Probe Demonstrated on Tank Waste (CMST - TMS 1544) 
High-level liquid wastes at the Savannah River Site (SRS) are stored in carbon steel tanks that are
susceptible to nitrate ion-induced corrosion cracking. Maintaining adequate nitrate, nitrite, and hydroxide
ion levels can prevent this degradation. Current methods for corrosion monitoring and baseline sampling
and analysis are costly and can introduce excess liquids (corrosion inhibitor solution) into the tank.

In FY99, Savannah River Technology Center conducted a series of tests on a Raman probe connected to
a spectrograph and laser via fiber optics using simulated and actual waste. These tests were performed
to validate levels of detection and quantitative accuracy for nitrate, nitrite and hydroxide ions. Cold tests
on simulated waste indicated that the Raman probe results agree with gravimetric values within +/- 10%
for free hydroxide ion and +/- 20% for nitrate and nitrite ions. These simulations were followed by tests
with actual waste samples, representing: a) saltcake and supernatant from evaporated waste in the F-
Area, b) decontaminated salt solution from a 1983 demonstration of the In-Tank Precipitation process,
and c) a multi-tank composite of supernatant and saltcake samples from over 20 different SRS HLW
storage tanks. Raman spectra obtained from the radioactive waste samples indicated that no unusual
absorption bands were observed in any of the spectra compared to simulated recipes tested. Also,
normalized spectral baselines did not change in any of the samples over acquisition times ranging from
20 to 1000 seconds. The potential for luminescence was a key concern with the actual waste because it
could have obscured the Raman spectra and invalidated the method. There was no evidence of
luminescence in the tested radioactive waste samples and the 670 nm wavelength laser was deemed
suitable for use in SRS tank waste to obtain Raman spectra.

Demonstration of the Raman probe on SRS tank waste completes a TFA FY99 key
deliverable. SRS is planning to deploy the new probe in FY00 using the Raman technology combined
with the electrochemical noise technology developed for similar corrosive conditions at Hanford. The site

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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will compare results of the new combined probe (see Highlight below), developed by EIC Laboratories, to
the site baseline method of grab sampling and laboratory analysis. (Contact: Tom Thomas, INEEL, 208-
526-3086; Glenn Bastiaans, ISU, 515-294-3298)

Significant Events/Activities

Crystalline Silicotitanate Solubility Issues Discussed (TMS 21) 
Cesium removal by ion exchange is one of the alternative processes under evaluation for disposition of
Savannah River Site (SRS) salt solutions. TFA conducted tests in FY99 at Oak Ridge National
Laboratory (ORNL) and SRS to provide needed information on scale issues associated with the
mechanical stability of crystalline silicotitanate (CST) particles, column hydraulics, and gas behavior
during the ion exchange process.

On August 23-25,1999, a team from TFA and SRS visited the research center of UOP, Inc., in Des
Plaines, Illinois, for technical discussions regarding the performance of the CST sorbent during the TFA
tests. Concern was expressed about the solubility of some CST constituents in the caustic environment
found at SRS, as well as the dissolution of cesium from solutions at elevated temperatures. TFA
experiments have shown that under prolonged storage (3 months) and elevated temperatures (100 °F),
up to 80% of the cesium could be released back into solution. Several UOP technical developers were at
the meeting to provide the DOE team a closer look at how the CST is made and to review some of the
questions raised prior to submitting a final recommendation to SRS for an alternative cesium removal
process. (Contact: Phil McGinnis, ORNL, 423-576-6845)

GAAT Retrieval Continues (TFA/ROBOTICS) 
Retrieval operations at Oak Ride Reservation's (ORR) Gunite and Associated Tanks (GAAT)
Remediation Project continued during the week of September 13, 1999, using the Gunite Tank Cleaning
System. The Modified Light-Duty Utility Arm (MLDUA) was used to complete wall scarifying in the
southwest quadrant of GAAT W-10 in conjunction with the Gunite Scarifying End-Effector (GSEE) and
Ultra High-Pressure Water Pump. The Collimated Analyzing Radiation Probe, developed by Oak Ridge
National Laboratory and the Robotics Crosscutting program, was deployed before and after the wall
washing to determine relative effectiveness. Radiation levels measured from the walls were reduced 75%
to 80% after the high-pressure wash. Repairs and functional tests on the Houdini II tether were
completed the week of September 27, 1999. The robotic vehicle will be deployed in GAAT W-10 to
complete sludge removal and scarification of the tank walls using the GSEE. The Houdinii II vehicle will
then be moved to Tank W-8, and later Tank W-9, to complete retrieval activities in the remaining GAAT
tanks next summer.

Since 1994, deployment of retrieval technologies developed by TFA and the Robotics Crosscutting
Program have safely and effectively removed waste from ORR's GAAT tanks. Sludge retrieval of Tank
W-10 has been in progress since June 1999, resulting in the resulting in the transfer of approximately
20K gal of sludge to the consolidation tank (W-9). GAAT W-10 represents the 5th GAAT retrieved using
the MLDUA and associated retrieval technologies. ORR plans to use these technologies to remove
sludge waste from the remaining 2 GAAT tanks. (Contact: Pete Gibbons, RPP, 509-372-4926; Barry
Burks, PGI, 423-927-5519)

Conferences and Meetings

Immobilization Activities at Florida International University Reviewed (TMS
2092, 2009) 
On September 13-14, 1999, TFA Technical Team staff visited Florida International University (FIU) to
review progress on immobilization activities under way there. Key contacts for the West Valley
Demonstration Project and Savannah River Site tasks were identified for coordination with the FIU
principal investigators.

Melter studies progress included: (1) modifications to the small-scale melter to replace and strengthen a
horizontal section of the pour section (also, additional heater capability has also been added to the
bottom part of the pour spout to compensate for heat losses through the opening); (2) modeling efforts by
the Savannah River Technology Center and South Carolina State University were reviewed; (3) data
needs for model validation were presented; and (4) the scope of the FY00 melter program was reviewed.
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Canister decontamination activities reviewed included: (1) generation and disposition of secondary
waste; (2) re-contamination of the canister if airborne contaminates are generated during the
decontamination process (3) requirement for removal of the external oxide layer as an indication of
decontamination; and (4) regulatory constraints and classification of the secondary wastes.

TFA immobilization tasks underway at FIU are supporting needs for melter pour spout and process
improvements at Savannah River Site, and alternative canister decontamination methods for the
Defense Waste Processing Facility and the West Valley Demonstration Project. (Contact: Bill
Holtzscheiter, WSRC, 803-725-2170; Larry Bustard, SNL, 505-845-8661)

Concept Determined for Riser Pit Decontamination System (ROBOTICS -
TMS 2195)
The Hanford Site has 15 styles of pump pits spread throughout the 177 HLW storage tanks. The pump
pits are used to place pumps and jumper lines for transferring waste. Currently, manually operated tools
are used. Funded by the TFA through the Robotics Crosscutting Program, Pacific Northwest National
Laboratory (PNNL) is developing equipment to enhance remote operations in Hanford Site pump pits.
Numatec Hanford Company (NHC) is the Project Hanford Management Contract (PHMC) lead for
working with PNNL to establish requirements and implement the improvements to pit operations.

A meeting was held the week of September 20, 1999, in Richland, Washington to discuss the path
forward for the Remote Pit Operations task. Participants included staff from TFA, PNNL, NHC the
Robotics Crosscut Program Tank Waste Retrieval Product Line Manager, and technical staff from the
Oak Ridge National Laboratory (ORNL). A preferred concept for use under Project W-314 (Tank Farm
Restoration and Safe Operations) was selected. The concept consists of a gantry with a 6-degree-of-
freedom manipulator. Draft schedules, budgets, and roles of responsibilities were also determined,
assuming a technology insertion of the remote system into the project's multi-year work plan.

A follow-on meeting with Project W-314 PHMC Project Management has been scheduled for September
27, 1999, to discuss appropriateness of the technology insertion and to determine the level of technical
project support required to meet the proposed schedule for deployment in Hanford's AP tank farm.
(Contact: Pete Gibbons, RPP, 509-372-4296)

Combined Chemistry/Corrosion Probe Development Reviewed (TMS 1544)
Current methods for corrosion monitoring and baseline sampling and analysis for carbon-steel tanks are
costly and can introduce excess liquids (corrosion inhibitor solution) into tanks. A Combined Chemistry
(Raman) and Corrosion Probe is being developed for deployment in SRS high-level waste tanks to
replace the current grab sampling waste characterization method. This probe will combine the ion
species monitoring capability of the Raman Probe (see Highlight above), with the electrochemical noise
(EN) monitoring technology developed for Hanford Site tanks.

On September 1, 1999, a review was held at EIC Laboratories in Norwood, Massachusetts, on the
design, development and deployment assembly for the Combined Probe. Representatives from SRS,
TFA, the Characterization, Monitoring and Sensor Technology Crosscutting Program, EIC Laboratories,
and Adriel Brothers, Inc., reviewed the status of the design development, component testing, fabrication,
scheduling, and funding for the probe. Adriel Bros. is proceeding with design of the deployment platform,
and follow-on negotiations with Hi-Line Engineering and Fabrication, Inc., covered fabrication and
conceptual design of the EN portion of the probe head and Raman sensor interface. The project team is
now targeting December 15, 1999, for completion of system design and safety reviews.

Installation of the combination probe may provide important defining information that can be applied in
optimizing both chemical analysis and corrosion monitoring, resulting in reduced costs for inhibitor
additions. (Contact: Mike Terry, LANL, 509-372-4303; Glenn Bastiaans, ISU, 515-294-3298)

FY00 Retrieval Activities Reviewed 
TFA's Retrieval Technology Integration Manager met with staff from the West Valley Demonstration
Project (WVDP) on September 28, 1999, to discuss retrieval tasks for the coming year. WVDP has
immobilized almost all their tank waste and the TFA is supporting efforts there to retrieve residual waste
and close the site's primary waste tanks. Tank 8D-1 contains cesium-laden zeolite from low-activity
waste water processing ion exchanges, while Tank 8D-2 contains Purex sludge from fuel reprocessing.
Current estimates are that 2% of the original tank sludge remains in Tank 8D-2, and 8-9% (about 200

http://www.rl.gov/
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cubic feet) of cesium-bearing zeolite remains in Tank 8D-1.

In FY00, the site plans to support retrieval and mixing operations in the tanks by purchasing a waste
grinding system for sludge particle reduction, and an Advanced Waste Removal System (AWRS) for
supplemental retrieval activities. Extensive testing by WVDP staff on a prototype waste grinder has
involved the use of a vibrating rod mill that vigorously "shakes" the sludge as it passes through. This is
coupled with a separator that concentrates the sludge. The residence time is in the mill is long enough for
a favorable percentage of particle size reduction (below 200 microns, or ~99%). Fabrication of the AWRS
should be complete in February 2000, with testing and operator training to follow at the vendor's shop in
Lakeland, Florida. The AWRS can place a steam jet suction at location within a fifteen foot radius of its
mast to retrieve piles of waste. It will be deployed in FY01 if further retrieval is needed beyond that
provided by the mixer pumps.

Currently, both tanks have a number of long shaft mixer pumps, which have been lowered so that the
suction is 1-1/2 inches from the tank bottom (versus the previous 12 inches). This allows the pumps to
run with 12 inches of water in the tank, and allows the pump jets to work more effectively under the grid
work in the tanks. Tank 8D-1 also contains a Tool Delivery System (TDS) with lights, cameras and a
clean water sluicer. The TDS there is being used at 150 psi and 80 gpm to wash zeolite off the tank walls
and internal structures, and to move piles of zeolite (which form in the low velocity areas of the tank)
toward the transfer pump suction. If needed, the AWRS will be used in conjunction with the TDS
mounted sluicer and the mixer pumps to recover zeolite that has been moved to low side of Tank 8D-1
(8D-1 was tipped about 16 inches due to flooding during construction).

And lastly, TFA, WVDP, and Pacific Northwest National Laboratory are developing a model that will fuse
characterization data for residual waste in the tanks. This model will help the site develop a better
understanding of the remaining sources in the tank as part of the Data Quality Objectives process, and
determine final retrieval and characterization strategies. (Contact Pete Gibbons, RPP, 509-372-4296)

Advanced Vitrification System Tested on Simulated Waste 
The vitrification process at the Savannah River Site, the West Valley Demonstration Project, and that
planned for the Hanford Site uses a melter for combining tank waste with glass formers. The melted
waste-glass mixture is then poured into canisters to cool and harden. The Radioactive Isolation
Consortium (RIC) is investigating a vitrification technology that places the waste in the canister, then
melts the waste by heating the canister's internal liners (induction). The concept of the in-can melter
system is in the exploratory development stage.

TFA staff and a representative from the Savannah River Technology Center attended the RIC bench-
scale test of their Advanced Vitrification System (AVS) during the week of August 23-27, 1999, near
Annapolis, Maryland. The test consisted of a small-scale melt of a simulated sample of Hanford waste at
100% loading (no addition of glass formers or frit). The melt test was expected to have a duration of
approximately 5 days and produce a small sample to be sectioned for chemical analysis and PCT testing
by an independent laboratory. No conclusions could be drawn prior to availability of the complete test
results.

RIC is being funded through a contract with the Federal Energy Technology Center (FETC); the TFA is
providing technical assistance to FETC in managing the contract. This test was the last one planned
before a gate review of the AVS technology planned for October. The gate review will provide the basis
for submitting a technical recommendation to the contracting officer on the maturity the AVS. (Contact:
Joe Westsik, PNNL, 509-372-6330)

Upcoming Activities
October 5-7, 1999 
Radioactive Isolation Consortium Advanced Vitrification System Gate Review
Gaithersburg, Maryland 
(Contact: Joe Westsik, PNNL, 509-372-6330)

October 12-13, 1999 
National Tank Closure Workshop
Las Vegas, Nevada 
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(Contact: Roger Gilchrist, PNNL, 509-372-6008)

October 12-13, 1999 
WERC Advisory Board Meeting
Las Vegas, Nevada 
(Contact: Pete Gibbons, RPP, 509-372-4662)

October 26-28, 1999 
Technical Team Kickoff Meeting
Park City, Utah
(Contact: Steve Schlahta, PNNL, 509-375-6542)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
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E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov

How to Subscribe
To receive an automatic copy of the message, send an E-mail message to 
lyris@lyris.pnl.gov. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example: SUBSCRIBE TFALIST Jane Doe

How Do We Become the
Department We Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic
Communications, collectively own the department's future - our values,
mission, and business lines. Each of us is an ambassador for the whole
department.

In our effort to "own" the future of the department in the Battelle workplace
and to be in charge of our workplace destiny, we must strive to be good
ambassadors, both within Communications and across the
Laboratory. Futuring Task group 3 brainstormed how this might be
accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas
are important to you and, in your view, which ones will ensure our success.
Once the results of the anonymous survey are compiled, Task Group 3 will
present recommendations to department management for implementation.

The survey is divided into three sections:

mailto:lyris@lyris.pnl.gov
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1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from
ourselves - Inreach
Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking
about a task that sounds like a communications job? If the job is not one that I would do, how can I
refer the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our
personal effectiveness and department strength, it is important to have know-who: knowing who has
expertise in areas other than our own that can turn a good product into great product. Would you attend
an informal, small group gathering on your own time, after work, to exchange leads, advice, support, and
information with other talented people in the department?

1. Small Group Gatherings - Joining know-
how with know-who

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our peers
while viewing or presenting booths demonstrating the special expertise and communications methods
used by fellow department staff members. Use this opportunity to get to know fellow department staff
and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples and
spread them on tables.
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3. Technical and Electronic Communications
Professional Days

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to
get email that you want to get

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as
resumes, portfolios, information stores, and personal information for the purpose of knowing each
other better.

7. Improved department web pages for
sharing information and supporting
operations within the department

 Excellent method for valuable networking

8. Would you be interested in
participating or developing some
aspect of this activity?
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 Questionable if this method would benefit the
department

 This method seems unlikely to increase
valuable networking
Add your comments 

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Brown bag lunches with Lois and the Business Line leaders where staff can interact and
discuss activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the
Business Line leaders

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

 

Section 2 - Marketing the T&ECD outside the
department - Outreach
"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for
marketing to PNNL research and
management staff

 Excellent method to market the department
 Questionable if this method would benefit the

department

12. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
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 This method is unlikely to increase business
within the      department
Add your comments 

 Unable to participate
 No benefit to me or my dept

Add your comments 

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic
Communications Customer Fair

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 
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Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part of
the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for the
kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's Forum,
BSA.

17. Information for New Hires

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

* If you have created products that you would be willing to share for inclusion in a
portfolio, please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea
does not affect the anonymity of your survey submission.)

 

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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Section 3 - Formal Staff Development and Training
These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model,
and relationship building. 

21. Staff Development Reviews and Rewards

 Excellent method for formalizing department
values

 Questionable if this method would benefit the
department

 This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training
Program

 Excellent method for formalizing department
values

 Questionable if this method would benefit the
department

 This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

 

25. If this survey triggers ideas not mentioned for helping our staff become
ambassadors for the laboratory please use this comment box to let us know
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what they are.

Thank you for participating in this survey.
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a
monthly to biweekly basis. To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail
Notification" at the bottom of this page.

Period Ending August 31, 1999

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail Notification | Back

Issues |

For FY99, the Tanks Focus Area (TFA) has identified 20 key products to be delivered to our users at the
Hanford, Savannah River, Oak Ridge, Idaho, and West Valley Sites. These key products are listed at
keyprod/index.stm. In each edition of our Technical Highlights, the section regarding progress towards
delivering key products is dedicated to telling you about significant findings made and key milestones
accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY99 Products

Corrosion Probe Awaiting Deployment at Hanford Site (TMS 1985)
Carbon-steel waste storage tanks at the Hanford Site (Hanford) and Savannah River Site, (SRS) are
highly susceptible to corrosion, due to the chemical nature of the wastes they contain. To inhibit the
corrosion process, sodium hydroxide is added to the tanks. Corrosion monitoring techniques used in the
past were expensive, inaccurate, and did not provide timely data, resulting in over-zealous additions of
corrosion inhibitor. Improved corrosion detection methods were need to help gauge the onset of
corrosion and provide timely data to operators.

Since 1993, the TFA has been assisting the Hanford Site in developing effective electrochemical noise
(EN) corrosion probes to help fight the war against tank wall degradation. Each new probe has improved
upon the previous version. Now, the latest "multi-function" corrosion probe, including a complete
electronics package, has been successfully acceptance tested and delivered to the Hanford Site for
installation in double-shell tank AN-105. All the necessary installation paperwork has been prepared and
delivered to site scheduling in order to permit selection of a date for deployment. Availability of site
resources will determine when the probe is installed.

The EN technology consists of low frequency signals that are generated when corrosion occurs. These
signals are transmitted by sensors to data analysis software that operators use to judge when and how
much inhibitor to add. Application of the electrochemical corrosion technology is also underway at SRS,
in combination with the Raman chemical species monitor. (Contact: Mike Terry, LANL, 509-372-4303)

Grout Injection Technology Undergoes Gate Review (TMS 2368)
TFA's Closure Technology Integration Manager (TIM) conducted a gate review for the Multi-Point
Injection (MPI®) technology at Oak Ridge Reservation (ORR) on Wednesday, August 18, 1999. Key
questions for the gate review included the deployment readiness of the MPI® technology, and ORR's
readiness and commitment to proceed toward a hot deployment of the technology in FY00. Discussions
were held with the technology developer from Oak Ridge National Laboratory (ORNL), an ORNL
procurement staff member, Bechtel's project manager for closing the Old Hydrofracture Facility (OHF)
tanks, and DOE-OR staff.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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ORR and the SRS are evaluating the MPI® technology as part of the closure strategy for closing the
OHF tanks at ORR and the Old Burial Ground tanks at SRS. ORR and its contractor, Ground
Environmental Services, successfully completed a cold demonstration of the grouting technology in July
1999, a TFA FY99 key deliverable.

The gate review highlighted implementation details yet to be accomplished prior to successful completion
of the hot demonstration in FY00, and indicated a strong commitment by ORR to proceed towards the
hot demonstration. Additional information will be provided in a gate review report prepared by TFA.
(Contact Larry Bustard, SNL, 505-845-8661)

Significant Events/Activities

Rheology Tests Evaluate Sludge Settling
One method for removing several major radionuclides from supernate solutions in SRS high-level waste
(HLW) tanks is to mix the tank waste in situ with monosodium titanate (MST) powder, thereby removing
the strontium-90 and transuranics. The sludge and MST would be allowed to settle, and the treated
supernate would be decanted. The sludge and MST would need to be resuspended later in order to
pump the solids to the Defense Waste Processing Facility (DWPF) for vitrification. Small-scale tests are
underway at SRS to evaluate the effect of various storage conditions on the rheological properties of the
sludge/MST slurry. In addition, lab-scale and pilot-scale tests were conducted to determine the mixing
requirements for resuspending slurries of sludge simulant and MST, following settling for various lengths
of time.

Results of the small-scale rheology tests show that storage at room temperature has only a small effect
on the viscosity and initial shear stress of the sludge/MST/supernate slurry. The initial shear stress
increased by a factor of 5, but the viscosity only increased by about 50% for storage up to 61 days.
However, storage at 80°C had a dramatic effect on the viscosity and initial shear stress of the slurry. The
viscosity increased by up to a factor of 30 and the initial shear stress increased by over a factor of 300 for
storage up to 61 days. Based on the results from the small-scale rheology tests, it is unlikely that the
single impellers in either the lab-scale or pilot-scale mixing vessels would have been capable of
resuspending the slurry if it had been stored at 80°C for more than a few days.

Results of the lab-scale and pilot scale tests will be used to help determine the mixing requirements for
resuspending slurries of sludge simulant and MST, following settling for various lengths of time. Mixing
difficulties have the potential to impact retrieval, and therefore immobilization activities at the DWPF.
(Contact: Phil McGinnis, ORNL, 423-576-6845)

Hot Cell Testing Planned for Grouted Sludge (TMS 2369)
ORR has a multitude of underground storage tanks of varying size, orientation, and accessibility. Some of
these old deteriorating waste-storage tanks contain sludge heels that have been determined to be of
negligible risk to health, safety, and the environment. A technology is needed to in situ stabilize these
sludge heels as part of tank closure. Additional fill material to occupy tank void space may also be
required to meet closure criteria.

Plans are now in place at ORR for limited hot cell tests using the available Old Hydrofracture
Facility(OHF) tank sludges. Limited testing of the proposed grout formulation and diluted samples of the
available OHF sludge will be conducted to validate set and strength properties and check the Toxicity
Characteristic Leaching Procedure (TCLP) performance of the waste form. Additionally, compressive
strength measurements on the cubes that were made with Tank TH-4 sludge several months ago will be
performed. A brief letter report outlining the results of the hot tests will be prepared before the end of
FY99.

Successful cold demonstrations of the multi-point grout injection technology were performed in FY98 and
FY99. In addition, grout studies were performed to select appropriate grout formulations for stabilizing
and closing Tank TH-4. This testing demonstrates the feasibility of the approach and provides a basis for
interacting with regulators and planning the FY00 hot deployment activities for Tank TH-4. (Contact:
Larry Bustard, SNL, 505-845-8661)

Conferences and Meetings
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Open House Offers Tour of Pretreatment Equipment (TMS 20, 21, 350)
Improved pretreatment technology at ORR was needed to separate excess water from liquid waste prior
to transfer to the Melton Valley Capacity Increase Tanks. Through a combined TFA/Accelerated Site
Technology Deployment effort, three technologies were successfully demonstrated in June to complete
the separations: the Cesium Removal System, the Out of Tank Evaporator, and the Cross Flow Filter
Solid Liquid Separation system.

On August 17, 1999, an open house was held at ORR to publicize the integrated demonstration of the
three pretreatment technologies. Senior management from DOE-OR and Bechtel Jacobs welcomed the
tour, which was attended by a total of 44 people, including representatives from SRS, Hanford, and
Sandia National Laboratories. Technical presentations were given by ORNL operations and TFA
technical leads. A tour of the facility was also conducted, with significant interest evident in the control
room and control system. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Slurry Monitoring Activities Discussed at Hanford Site
TFA investigations of instruments available for sensing viscosity, solids content and density of tank waste
in-situ and during transfer are underway for applicability at Hanford and other DOE sites. At the request
of Hanford Site River Protection Project (RPP) staff, TFA's Retrieval TIM provided a briefing covering
TFA evaluations of slurry viscosity and density throughout the DOE complex.

The Waste Conditioning System (WCS) at ORR was reviewed, and a point of contact at ORR was
provided to RPP. The WCS is a major part of the gunite tank retrieval project at ORR. Through integrated
waste mobilization, mixing, and retrieval technologies, ORR is transferring waste out of their 12 gunite
and associated tanks (GAATs) into a consolidation tank, where the waste is maintained in a slurry form to
allow transfer to new storage tanks.

Current Hanford activities reviewed included: slurry monitoring instrumentation under development by
PNNL; testing of an ultrasonic densimeter to be used during upcoming Tank SY-101 pumping activities;
and Tank C-106 sluicing hardware and software to determine slurry percent solids and batch mass
transfer to Tank AY-102. A representative from RPP requested the TFA briefing to gauge whether these
types of activities underway at Hanford were representatives of similar activities at other sites. (Contact:
Pete Gibbons, RPP, 509-372-4926)

Upcoming Activities
September 7-8, 1999
Salt Disposition Alternative Studies Review, Aiken, South Carolina
(Contact: Phil McGinnis, ORNL, 423-576-6845)

September 27-28, 1999
Waste Acceptance Planning Meeting, Post Falls, Idaho
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov
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Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov

How to Subscribe
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To receive an automatic copy of the message, send an E-mail message to 
lyris@lyris.pnl.gov. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example: SUBSCRIBE TFALIST Jane Doe

How Do We Become the
Department We Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic
Communications, collectively own the department's future - our values,
mission, and business lines. Each of us is an ambassador for the whole
department.

In our effort to "own" the future of the department in the Battelle workplace
and to be in charge of our workplace destiny, we must strive to be good
ambassadors, both within Communications and across the
Laboratory. Futuring Task group 3 brainstormed how this might be
accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas
are important to you and, in your view, which ones will ensure our success.
Once the results of the anonymous survey are compiled, Task Group 3 will
present recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from
ourselves - Inreach
Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking
about a task that sounds like a communications job? If the job is not one that I would do, how can I
refer the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who

mailto:lyris@lyris.pnl.gov
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We each have know-how: having skill and knowledge in our areas of expertise. To increase our
personal effectiveness and department strength, it is important to have know-who: knowing who has
expertise in areas other than our own that can turn a good product into great product. Would you attend
an informal, small group gathering on your own time, after work, to exchange leads, advice, support, and
information with other talented people in the department?

1. Small Group Gatherings - Joining know-
how with know-who

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our peers
while viewing or presenting booths demonstrating the special expertise and communications methods
used by fellow department staff members. Use this opportunity to get to know fellow department staff
and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples and
spread them on tables.

3. Technical and Electronic Communications
Professional Days

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to
get email that you want to get

 6. Would you be interested in
participating or developing some
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 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as
resumes, portfolios, information stores, and personal information for the purpose of knowing each
other better.

7. Improved department web pages for
sharing information and supporting
operations within the department

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Brown bag lunches with Lois and the Business Line leaders where staff can interact and
discuss activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the
Business Line leaders

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 
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Section 2 - Marketing the T&ECD outside the
department - Outreach
"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for
marketing to PNNL research and
management staff

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 
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Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic
Communications Customer Fair

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part of
the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for the
kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's Forum,
BSA.

17. Information for New Hires

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept
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Add your comments 

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

* If you have created products that you would be willing to share for inclusion in a
portfolio, please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea
does not affect the anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training
These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model,
and relationship building. 

21. Staff Development Reviews and Rewards

 Excellent method for formalizing department
values

 Questionable if this method would benefit the
department

 This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training
Program

 Excellent method for formalizing department
values

 Questionable if this method would benefit the
department

 This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

 

25. If this survey triggers ideas not mentioned for helping our staff become
ambassadors for the laboratory please use this comment box to let us know
what they are.

Thank you for participating in this survey.
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the
bottom of this page.

Period Ending July 31, 1999

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail Notification | Back Issues |

For FY99, the Tanks Focus Area (TFA) has identified 20 key products to be delivered to our users at the Hanford,
Savannah River, Oak Ridge, Idaho, and West Valley Sites. These key products are listed at keyprod/index.stm In each
edition of our Technical Highlights, the section regarding progress towards delivering key products is dedicated to
telling you about significant findings made and key milestones accomplished as we work towards delivering these
products.

Progress Toward Delivering Key FY99 Products

Crystalline Silicotitanate (CST) Loaded Into 20-Ft-Tall Column (TMS 2216)
Cesium removal by ion exchange is one of the alternative processes under evaluation for disposition of Savannah
River Site (SRS) salt solutions. In their pre-conceptual design for such an ion exchange system, SRS sized CST
columns that were 5-ft in diameter and 20-ft tall, with a 16-ft bed depth. TFA is conducting tests at Oak Ridge
National Laboratory (ORNL) in a 20-ft-tall, 3-inch-diameter column to provide information needed to address scale
issues associated with the mechanical stability of the CST particles, column hydraulics, and gas behavior during the
ion exchange process. In particular, these tests will demonstrate the ability to load and unload a tall column with CST,
determine if CST fines generated during normal operation impact column hydraulics, and explore how gases generated
or released during operation may impact column operations.

The first test, demonstrating CST loading, was completed July 1, 1999. The material was sluiced into the column in
three lifts. The loading was successful, with no operational problems. A backwash was conducted after each lift to
remove any fines generated during transport. Some submicron fines were noted and washed from the column.
Following this column-loading demonstration, approximately 70 hours of operational hydraulic testing of the CST
loaded column have been completed with minimal problems. Gas generation testing is now in the planning stages.
Demonstrating tall column ion exchange with the CST sorbent completes a TFA FY99 key deliverable. (Contact:
Phil McGinnis, ORNL, 423-576-6845)

Test To Demonstrate Replacement Of Melter Knife Edge Completed (TMS 2092)
Normal vitrification operations at SRS's Defense Waste Processing Facility (DWPF) result in wear and tear on the pour
spout, leading to perturbations in the glass pours. On June 21-27, 1999, the test to demonstrate replacement of the
melter knife edge for the DWPF was completed at Clemson University's Environmental Technology Laboratory
(CETL). Modifications to the superheater pour valve were successful in reducing hydraulic resistance and joule heating
with stirring in the main pot was demonstrated. Continuous dry feeding was performed at rates up to 800 lb/hr. Rates
between 330 lb/hr and 400 lb/hr were sustained for approximately one hour, with a pour rate of 407 lb/hr through the
pour spout and over the knife edge.

A number of other objectives were accomplished during the run, including: (1) testing of the spout, both bare and with
an insert, (2) testing the insert in a "cocked" position, (3) testing the effect of flow between 40 - >200 lb/hr, (4)
"normal" drain testing at >200 lb/hr, and (5) calibration of level indicators. In addition, videotaping of flows during
flow start, flow stop, different flow rates, different temperatures between the glass and the spout, and surging effects
were recorded. Demonstrating the melter knife edge replacement completes a TFA FY99 key deliverable.



Tanks Focus Area - Technical Highlights - Period Ending July 31, 1999

http://emslws03/tfa/hilight/back/31july99.htm[10/13/2009 10:45:52 AM]

(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

Grout Injection Technology Successfully Demonstrated (TMS 2368)
On July 27, 1999, representatives from SRS, Bechtel Jacobs, and TFA were present to witness the very successful cold
demonstration of the MultiPoint Injection™ (MPI™) grout injection/mixing technology. The cold demonstrations,
conducted by staff from Oak Ridge Reservation (ORR), Ground Environmental Services and their subcontractors,
were performed on two 8-ft diameter, 22-feet long horizontal tanks at a test facility in Odessa, Texas. One tank was
configured to have access capability similar to ORR's Old Hydrofracture tanks. The other tank was configured with
two 4-in riser access ports, consistent with some of SRS's Old Burial Ground tanks.

One-minute injections were performed until each tank was half-filled. Actual grout injection times into each tank were
approximately 10 minutes. Less than four hours were required to complete the grout injection/mixing effort for both
tanks. An in-tank camera recorded the grout injection/mixing. This allowed ORR, SRS, and TFA personnel to monitor
in-tank conditions during the cold demonstrations and to see the efficiency of the turbulent mixing in real-time. A
visual examination of the grout inside the tank on the next day showed no evidence of free water. Completion of the
grout injection demonstration completes a TFA FY99 Key Deliverable. (Contact: Larry Bustard, SNL, 505-845-
8661)

Phase I Feasibility Tests On Fluidic Sampler Completed (TMS 2119)
AEA Technology, in cooperation with Project Hanford Management Contract staff, is developing a fluidic sampler for
obtaining high-level waste samples to support characterization and retrieval activities at the Hanford Site. In July,
AEA Technology conducted Phase I feasibility tests on the fluidic sampler to: (1) demonstrate that representative
samples of the simulant in the mixing vessel could be obtained in a 500-ml sample bottle at a height 57 feet from the
sample point, (2) optimize process parameters to minimize bottle filling time, and (3) demonstrate recovery from a
plugged condition in the sample loop.

Two sampling campaigns were conducted using simulants, with 2 wt% sand and 15 wt% sand. In each campaign, 18
samples were obtained from three locations each (at the sample inlet, the sample bottle, and the return line to the
mixing tank), for a total of 54 samples per campaign. The samples are undergoing laboratory analysis for wt% solids
and particle size distribution to verify representativeness of the samples within a 95% confidence interval. After
optimizing the sampling process parameters, spitting at the needle outlet was eliminated (i.e. in the absence of a
sample bottle), and the time to obtain a 500-ml sample was cut in half (to about 20 minutes). Plugging conditions in
the sample line encountered after testing are being evaluated. Phase I feasibility tests on the fluidic sampler
complete a TFA FY99 Key Deliverable. Phase II feasibility tests to demonstrate RCRA compliant sampling using the
sample bottle in an upright configuration are scheduled to begin in September 1999. (Contact: Tom Thomas, INEEL,
208-526-3086)

Significant Events/Activities

Continuous Stirred Tank Reactor Experiments Successful
Removal of cesium using sodium tetraphenyl borate (NaTPB) in a continuous stirred tank reactor (CSTR) is another
option under evaluation for salt disposition at SRS. During the week of June 28, 1999, the CSTR demonstration using
(NaTPB) was successfully completed at ORNL with exceptional results. Two CSTRs were used in the experiments,
plus a concentrate tank and crossflow filter. Based on preliminary radiochemical analysis, desired cesium
decontamination factors (40,000) were obtained or exceeded in all vessels. Over 75 L of radioactive, simulated waste
were treated, allowing collection of about 6.5 L of >7wt.% concentrated, precipitated waste and >100 L of filtrate.

Other notable results included excellent hydraulics behavior, sound overall system operability (60+ hrs operation with
no downtime), no foaming problems, and rapid decontamination factors for both cesium and strontium. The
exceptional collaboration between staff at ORNL and SRS continues to play a key role in the success of this project.
(Contact: Phil McGinnis, ORNL, 423-576-6845)

New Technology Used In HLW Processing Tank Sampler (TMS 2007)
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On July 22, 1999, a new fluidic sampler technology was used for the first time to sample the contents of Tank 48 at
SRS. The new sampler technology design permits sampling while tank mixer pumps are operating, greatly improving
sample quality. Worker risks are also reduced because samples are remotely transferred to a shielded cask so that
operators do not handle the sample directly. Design, fabrication and deployment of this new technology was
accomplished with financial and technical support from TFA.

A sampler of similar design is being prepared for installation in an Extended Sludge Processing tank (Tank 40) within
the next few months where it will greatly facilitate preparation of the next batch of sludge feed to the DWPF. With
improved sample quality, fewer samples need be taken and analyzed, leading to cost savings. The deployment in Tank
40 is projected to achieve a cost savings of $2.6 million over the baseline through the year 2006. Based on the
successful operation of the sampler in Tank 48, it is expected that the Tank 40 sampler should work equally well.
(Contact: Tom Thomas, INEL, 208-526-3086)

Timely Welding Repairs Support Argentine Melter Runs
Melter runs are being performed at Clemson Environmental Technologies Laboratory (CETL) in support of a TFA
project on the vitrification of Argentine ion exchange resins. The main focus of these tests has been the
characterization of the offgas generated from the melting processes and characterization of the glass produced.
Argentine scientists were visiting CETL from July 7 - 23 to witness the tests. On Thursday, July 15, it was determined
that the melter had developed a glass leak near the pour spout. Glass had leaked into the annular area between the
melter and the radiant resistance heaters and had deposited throughout the bottom of the melter containment. (No glass
leaked out of the containment and no personnel were ever in danger from the leaked glass.)

CETL personnel worked throughout the night and into Friday morning to restart the melter (which had shut down due
to a circuit breaker trip), drain the remaining glass out of the Inconel 690 melt pot, and disassemble the melter in
preparation for shipment to SRS for repair. Welding and materials experts at SRS were called ahead and inspected the
melter when it arrived on Friday. After determining that the melter could be repaired, the melter was then transported
to SRS Central Shops where the cracked weld repairs were made. SRS staff also located Inconel 690 plate from their
stock to additionally brace the weak weld areas of the melter.

On Saturday, CETL personnel traveled to Augusta to pick up the repaired melter and on Sunday, the melter was
reassembled. By Monday morning, the melter was heating up in preparation for restarting the Argentine runs in the
afternoon. Continued witnessing of the ion exchange tests by the Argentine scientists made the timely repair of the
melter critical so that the tests could continue during their stay at Clemson. (Contact: Bill Holtzscheiter, WSRC, 803-
725-2170)

Technical Assistance Provided For Hanford Site Waste Feed Delivery 
TFA's Retrieval Technology Integration Manager (TIM) provided technical assistance to the Hanford Site's River
Protection Project (RPP) through a review of the 90% Alternatives Generation and Analysis Preliminary Report for
Project W-523. The Alternatives Generation and Analysis identifies and evaluates viable, available technologies to
retrieve and transfer the contents of Tank C-104 in support of the Hanford Site's privatization Phase I waste feed
delivery mission. Project W-523 will retrieve HLW from Tank C-104 and deliver it to the feed staging tank. The RPP's
Waste Feed Delivery program schedule requires delivery of HLW from Tank C-104 in July 2005.

To retrieve HLW from Tank C-104 and deliver it to staging Tank AY-102, the C-104 retrieval system must include
not only waste retrieval components, but also upgrades to support infrastructure systems, such as electrical supply,
control systems, and other related utility systems. Technical assistance provided by the TFA's Retrieval TIM allows the
Hanford Site to leverage retrieval experience from other DOE tank sites across the complex and apply it to their waste
retrieval challenges. (Contact: Pete Gibbons, RPP, 509-372-4926)

Conferences and Meetings

HLW Alternatives Review Team Issues Draft Final Report 
The DOE is faced with investing billions of dollars to transform Hanford HLW into glass. DOE-HQ requested the
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TFA to convene an independent review team to evaluate alternative approaches for this waste processing and
vitrification strategy that are effective and consistent with the DOE's Office of River Protection (ORP) and BNFL
schedule, and to identify risk-reductions in both baseline and alternatives approaches.

On July 30, 1999, the independent review team assessing alternatives to Hanford Phase I processing, submitted their
Draft Final Report to the TFA. A videoconference/briefing for HQ and the ORP is scheduled on August 10, 1999, to
discuss the conclusions and recommendations contained in the report. The Final Report will be published by HQ.
(Contact: Joe Westsik, PNNL, 509-372-6330)

Technical Assistance Provided On Pipe Plugging/Unplugging Proposals (TMS 2367)
Three test beds are under construction at Florida International University (FIU) which simulate transfer and drain lines
at SRS and Hanford. The TFA will conduct experiments in these lines to help predict plugging problems during waste
transfer. In July, TFA's Retrieval TIM visited FIU to help prepare for the Federal Energy Technology Center (FETC)
procurement for vendors to test pipeline unplugging and plug locating equipment. A Commerce Business Daily
announcement was drafted and a description of the test beds and the blockages for the test bed was reviewed. FIU is
taking the lead for preparing the Statement of Work. Plans are to go out for bid in October.

So far, the 3-in by 1750-ft-long test transfer line is in place, along with the 2-in SRS gravity drain line test bed. The
buried pipeline section for through-the-ground detection of plug locations, and the 1-in access line to the GDL have
not yet been installed. All these are on track for completion by September. In addition, SRS has built a mockup of an
evaporator drain separation pot jumper with lift line. This will be sent to FIU for inclusion in the gravity drain line test
bed to provide a complete test for unblocking equipment that could be used at SRS in this area. This is a start for the
improved pipeline inspection scope that will start at FIU next year. (Contact: Pete Gibbons, RPP, 509-372-4926)

Upcoming Activities

August 11, 1999
Nested Array Fluidic Transfer Pump Meeting, Richland, Washington
(Contact: Tom Thomas, INEEL, 208-526-3086)

August 16-17, 1999
FY00 Pretreatment Planning, Richland, Washington
(Contact: Phil McGinnis, ORNL, 423-576-6845)

August 23, 1999
Salt Disposition Planning Meeting, Aiken, South Carolina
(Contact: Phil McGinnis, ORNL, 423-576-6845)

August 23-27, 1999
Advanced Vitrification System Demonstration, Washington, DC
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

General TFA Technical Team Contacts

Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

http://www.hanford.gov/twrs/twrs.htm
http://www.hcet.fiu.edu/r&dplugging/testbeds
http://www.fetc.doe.gov/
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Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
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Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov

How to Subscribe

To receive an automatic copy of the message, send an E-mail message to 
lyris@lyris.pnl.gov. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example: SUBSCRIBE TFALIST Jane Doe

How Do We Become the Department We
Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer

mailto:lyris@lyris.pnl.gov
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the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

4. Would you be interested in
participating or developing some aspect of
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Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking

8. Would you be interested in
participating or developing some aspect of
this activity?
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Questionable if this method would benefit the
department

This method seems unlikely to increase
valuable networking
Add your comments 

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing 12. Would you be interested in
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to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
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within the      department
Add your comments No benefit to me or my dept

Add your comments

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.

17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
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within the      department
Add your comments 

Unable to participate
No benefit to me or my dept

Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program 24. Would you be interested in

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.

Thank you for participating in this survey.
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly to biweekly basis. To be sure you don't
miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the
bottom of this page.

Period Ending June 30, 1999

| Progress Toward Key Deliverables | Significant Events | Conferences and
Meetings |

| Upcoming Activities | Technical Team Contacts | How to
Subscribe/Automatic E-Mail Notification | Back Issues |

For FY99, the Tanks Focus Area (TFA) has identified 20 key products to be
delivered to our users at the Hanford, Savannah River, Oak Ridge, Idaho,
and West Valley Sites. These key products are listed at keyprod/index.stm
In each edition of our Technical Highlights, the section regarding progress
towards delivering key products is dedicated to telling you about significant
findings made and key milestones accomplished as we work towards
delivering these products.

Progress Toward Delivering Key FY99
Products

Solid/Liquid Separation System Up And Running (TMS 350)
Oak Ridge Reservation (ORR) is consolidating all liquid waste from the
Melton Valley Storage Tanks (MVSTs) and Bethel Valley Evaporator
Service Tanks (BVESTs) into the new Melton Valley Capacity Increase
Tanks. Each transfer of waste requires a period of time for settling, which
impacts the schedule for meeting feed staging requirements. Improved
technology was needed for separating out excess water introduced during
retrieval activities.

Under the auspices of an Accelerated Site Technology Deployment (ASTD)
project, the TFA teamed with ORR to deploy the Solid/Liquid Separation
(SLS) system. On June 7, 1999, the SLS system began filtering MVST
waste using cross-flow filtration technology. The modular SLS system
initially operated in total recycle; after about 9 hours of recycle operations,
the filtrate was determined to be acceptable for further processing through

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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the Cesium Removal System and the Out of Tank Evaporator (OTE).
Shortly after startup, two maintenance problems were encountered which
required about 10 hours down-time to address. The system was restarted
and has continued to operate successfully

The SLS system is now feeding the Cesium Removal System and the OTE
at 1.5 gpm (see next highlight). The SLS system will be used at ORR
through 2001 or until waste consolidation operations are complete.
Deployment of the SLS System using cross-flow filtration
completes a TFA FY99 key deliverable. (Contact: Phil McGinnis,
ORNL, 423-576-6845)

Cesium Removal System And Out Of Tank Evaporator Begin
Processing Waste (TMS 21 and 20)
Following successful filtration of Melton Valley waste through the SLS
system (see previous highlight) ORR waste processing began in the
adjacent Cesium Removal System and OTE through a TFA/ASTD project.
As of mid-June, the ORR team completed processing of 33,540 gal. of liquid
low-level waste (LLW) from Melton Valley Storage Tanks W-29 and W-30.

In the first treatment campaign, only the Cesium Removal System was
operated. About 1,980 curies of cesium-137 were removed from 19,340 gal.
of liquid LLW from tank W-30. Two flow-through ion-exchange columns,
each containing 1.3 cubic feet of crystalline silicotitanate (Ionsiv IE-911 by
UOP Molecular Services), were used in series for the treatment. The IE-911
was loaded at approximately 340 curies per 2.7 cubic feet. A total of about
15.5 cubic feet of IE-911 was successfully sluiced from the columns to a
shielded high integrity container and dewatered for interim storage. This
material will eventually be shipped to the Nevada Test Site.

In the second campaign - currently underway - the OTE system is operating
in series with the Cesium Removal System to process liquid LLW from tank
W-29. As of June 1, 1999, the integrated system treated a total of 14,200
gal. of waste, with 755 curies of Cs-137 removed from the liquid waste. The
evaporator has generated over 4,500 gal. of distillate, concentrating the
liquid from 4.3 M nitrate to 6.3 M nitrate. Overall, both campaigns have
operated very smoothly and have taken less time than anticipated.
Analytical data from samples taken during these campaigns will provide an
estimate of the cesium removal performance. This activity completes
a TFA FY99 Key Deliverable to deploy the Cesium Removal
System and OTE at ORR. (Contact: Phil McGinnis, ORNL, 423-576-
6845)

Contracts Awarded For Regenerable Filter Design (TMS 2091) 
The second of two contracts was signed in May 1999 between industry
participants and the Federal Energy Technology Center to develop
cleanable, high-efficiency filter systems. Replacing traditional HEPA filters
with cleanable systems is intended to reduce radiation exposure to workers,
minimize waste filter handling and processing, and provide an overall cost
reduction associated with high-efficiency filtration.
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In phase one of the two-phase contracts, Mott Corporation and Ceremem
Corporation will prepare conceptual designs for a complete system to be
installed in a tank at Savannah River Site. At the same time, Savannah
River Technology Center will evaluate the vendors' bench-scale filter media
under simulated operating conditions. Based on the results of the filter
media testing and evaluation of the conceptual designs, TFA will determine
whether one, both or neither vendor shall proceed to Phase II - fabrication of
a full-scale prototype system - in FY01. Placement of the industry
contracts for conceptual design of the filters completes a
TFA FY99 key deliverable. (Contact Mike Terry, LANL, 509-372-4303)

Significant Events/Activities

Groundbreaking Starts On Pipe Plugging/Unplugging Testbed
(TMS 2367)
Construction of a large-scale test bed for pipe plugging and unplugging
experiments has begun at Florida International University's (FIU)
Hemispheric Center for Environmental Technology. Three simulated
plugging cases have been produced based on discussions among TFA
personnel and from the document "Functions and Requirements for
Blockage Locating and Removal Methods in Waste Transfer Lines"
prepared by Savannah River Site (SRS). The case pipes include (1) an SRS
evaporator gravity drain pipeline, (2) a horizontal long 3-inch pipeline, and
(3) a buried blockage detection pipeline.

The SRS evaporator gravity drain pipeline is 86 ft. long with a 2.1-in. inside
diameter, and is made of carbon steel. It is being built on elevated supports
at an angle of 2.67°, which will provide a 4-ft. elevation over the 86-ft.
length. The horizontal 3-in. pipeline is also made out of carbon steel, but
has an inside diameter of 3.1 in, and will use Hanford connector for the entry
point. The total length of the horizontal pipeline is 1765 ft., with both left and
right turning elbows. The buried blockage detection pipeline is actually two
parallel pipes with 3-in. diameters. One pipe is made of stainless steel; the
other is also made of stainless steel, but is "jacketed" by a 4-in. carbon steel
pipe. Both pipelines are 60 ft. long and buried under a 5-ft. berm of
compacted sand.

TFA experiments conducted in these test beds will provide information
needed to predict, prevent, or recover from solids precipitation, gel formation
and the crystal structure of solids which form and coalesce during retrieval
and transfer, and in wash and leach solutions at the Hanford Site and SRS.
Over the next few months, construction will be completed, project staff will
prepare for blockage simulation, and technologies will be identified for
demonstration in FY00. See http://www.hcet.fiu.edu/r&ddefault.asp for
images of the test bed construction activities. (Contact: Pete Gibbons, RPP,
509-372-4296)

Scarab-3 Deployed At Oak Ridge Reservation (ROBOTICS - TMS
2086)
The Scarab-3 Remotely Operated Vehicle System was successfully

http://www.fiu.edu/choice.html
http://www.fiu.edu/choice.html
http://www.hcet.fiu.edu/
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deployed for the first time on May 26, 1999 in Tank T-14 at ORR. The
vehicle collected a total of nine sludge samples from a variety of locations in
the tank Sludge depths ranged from two- to six-inches with varying
consistencies (clay to crusty concrete to semi-solid). Many of the
techniques developed and practiced extensively during cold testing of the
Scarab-3 system proved quite valuable during the Tank T-14 sample
collection activities and ensured a smooth, successful campaign.

After a pump and associated piping had been removed from the tank access
riser the previous day, the Scarab Deployment and Containment Module
was set in place and all mechanical and electrical connections were
completed. The tank access was partially blocked by a steel channel frame
that had been used to support the pump. This frame reduced the
rectangular opening to 15¾ inches by 25¼ inches and required the vehicle
to be angled in diagonally during the deployment. The only casualty was the
turret camera bracket, which was knocked out of position as the vehicle was
lowered.

Analysis of the sludge samples will be used for characterization purposes as
part of the preparation for remediation of the Federal Facility Agreement
tanks at ORR. The Scarab-3 system was developed through completion of
qualification testing by the Robotics Crosscutting Program, in coordination
with the Tanks Focus Area. Deployment was performed as a joint project
funded by ORR and the ASTD program. The system will be stored at the
Oak Ridge National Laboratory until its next campaign. (Contact: Barry
Burks, PGI, ; 423-927-5519; Pete Gibbons, RPP, 509-372-4296)

Trimmed Impeller Corrects Transfer Pump Problem 
The first step in the TFA-funded "Sludge Slurry Transfer Pump
Characteristics Study" has been successfully completed, and a direct
benefit to the project has already been realized. Slurry transport modeling
for Tank 8 retrieval at SRS has resulted in the successful impeller
adjustment of the Tank 8 transfer pump. Waste from Tank 8 is pumped to a
pump tank, through the cross site line to another pump tank and then to the
destination tank. The pump tank pumps are identical. The transfer pump
needed an adjustment to operate at the same rate as the pump tank pumps
to allow continuous movement of slurry to the destination tank.

A review of test data for the Tank 8 Telescoping Transfer Pump (TTP)
trimmed impeller by SRS engineers indicated that the trimmed impeller
performed as predicted after the first trim attempt. Based upon the
successful test results of the Tank 8 TTP trimmed impeller, engineering
recommended that installation of an additional throttling valve installation
was not necessary. A Westinghouse Savannah River Company
representative commented that "the responsiveness demonstrated by the
TFA program to approve this scope and funding in a timely manner was a
necessary precursor and a key contribution to this effort." Successful
adjustment of the pump impeller will result in an operational improvement
and eliminates the need for an additional in-line throttle valve and its
attendant operations. (Contact: Pete Gibbons, RPP, 509-372-4296)
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Waste Conditioning System Keeps Slurry Density In Check (TMS
2385) 
As part of ORR's waste retrieval and tank closure activities, sludge waste
remaining in the Gunite and Associated Tanks (GAAT) is being sluiced into
GAAT Tank W-9, where it will await transfer to the new Melton Valley
Capacity Increase Tanks (MVCIT) for storage. To keep the waste agitated in
Tank W-9 and ensure its successful transfer, the TFA and its partners have
teamed with ORR users to develop a Waste Conditioning System (WCS).
The WCS consists of an enclosure for the primary conditioning system
components, and a separate solids monitoring test loop (SMTL) enclosure
containing the solids monitoring instrumentation.

On May 21, 1999, initial operation of the integrated WCS took place with a
small quantity of supernate. About 1000 gal. of waste was transferred from
Tank W-9 through the WCS, the SMTL, and cross-site transfer line to the
Melton Valley Storage Tank to check out the operation of the system. Then,
during the week of June 7 1999, ~25,000 gal. of waste were transferred
from W-9 to the MVCITs to make room for sludge waste coming from GAAT
W-10. Tank W-10 was not part of the 1980s retrieval campaign that
removed the bulk of the sludge waste from most of the GAATs. Because of
this, it still contains several feet of sludge with high curie content, making it
the most challenging GAAT retrieval effort to date. The WCS continues to
operate in a recirculating mode as waste is sluiced from GAAT W-10 to W-
9. By late June, a total of 43,000 gal. had been retrieved from W-10, and
60,000 gal. had been transferred from W-9 to Melton Valley.

The Pulsed Air Mixer, an integral part of the WCS, has been operating with
an 8-sec. dwell time and 1-sec. pulse time to maintain the solids
concentration of the wastes in W-9 between ~3.4 to 3.8 % prior to transfer
to the MVCITs. (Contact: Pete Gibbons, RPP, 509-372-4331, Glenn
Bastiaans, ISU, 515-294-3298)

Surprise Pipe Encountered By Cutting Tool (TMS 2093)
The TFA and ORR site users adapted three inexpensive off-the-shelf tools
(cutting, cleaning and capping tools) for successfully isolating ORR's
GAATs. During the week of May 15, 1999, operation of the Modified Light-
Duty Utility Arm (MLDUA) using the pipe-cutting tool was initiated in GAAT
W-10. Two separate vertical pipe-cutting actions were completed. Initial
operation began on a 3-inch diameter pipe that, unknown to the operators,
also contained a concentric 1-inch diameter pipe. The saw blade on the
pipe-cutting tool had to be replaced three times during cutting of this
unusual pipe-inside-a-pipe configuration. The second pipe cutting
operation, on a 2-inch diameter pipe, proceeded without incident. Since
then, engineering fabrication drawings have been prepared and shop
estimates obtained for fabrication of a remotely operated band saw blade
cutting attachment for the pipe-cutting tool. Mechanical components for the
band saw blade cutting attachment have been procured and assembly
initiated.

Meanwhile, sluicing operations to move sludge and supernate from W-10 to
the waste consolidation tank (W-9) continue. Pipe plugging and cleaning
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operations will be conducted between sluicing campaigns as time permits.
(Contact: Larry Bustard, SNL, 505-845-8661; Pete Gibbons, RPP, 509-372-
4296)

Universal Solvent Extraction Technology Demonstrated (ESP -
TMS 206)
The Idaho National Engineering and Environmental Laboratory (INEEL) has
11 storage tank facilities that store acidic waste containing radioactive
contaminants. The waste contains approximately 2,000,000 curies of
radionuclides, with most of the radioactivity due to cesium-137 and
strontium-90.

In May 1999, a universal solvent extraction (UNEX) process for removal of
cesium (Cs), strontium (Sr), and actinides was successfully demonstrated at
INEEL using radioactive tank waste. The UNEX system consists of 24
stages of 2-cm diameter centrifugal contactors installed in a shielded cell
facility. The process simultaneously extracts the actinides, Sr-90, and Cs-
137 from acidic waste solutions. Removal efficiencies obtained for Cs-137,
Sr-90, and total alpha were 99.5%, 99.995%, and >99.6%, respectively.
This demonstration was completed with the participation of five scientists
from the Khlopin Radium Institute in St. Petersburg, Russia, and another
from the Mayak production association in Ozersk, Russia.

Results of the UNEX demonstration indicate that acidic waste at INTEC can
be treated in a single process to remove the radionuclides, as opposed to at
least three separate processes used to remove Cs, Sr, and actinides on an
individual basis. This task is jointly funded by the Efficient Separations and
Processing Crosscutting Program, International Programs, TFA and the
DOE Office of Environmental Management. (Contact: Jack Watson, MMES,
423-574-6795; Phil McGinnis, ORNL, 423-576-6845)

Conferences and Meetings

Interim Report Issued On Hanford Phase I High-Level Waste
Treatment 
After an intense working meeting held in Richland, Washington on June 16-
18, the independent HLW Alternatives Assessment Review Team submitted
their Interim Report: Technical Alternatives to Reduce Risk in the Hanford
Phase I River Protection Project, to the TFA on June 21, 1999. The report
identifies technical risk areas of the HLW treatment flowsheet for which
alternatives will be assessed. In the report, the Team concluded that, given
the available information and the early stage of the design, the Phase I
project is "based on fundamentally sound waste disposal strategies and
principles," and "has an excellent chance of succeeding." This report will be
provided to DOE-Office of River Protection (ORP) and DOE Headquarters
for review while the Team works on preparing the final report.

In their previous meeting held on June 2-4, 1999, also in Richland, ORP
and BNFL representatives addressed additional risk questions submitted by
the review team. In addition to baseline flowsheet information, the review

http://www.hanford.gov/programs.html%20
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team obtained briefings on technology alternatives. Briefings were provided
by TFA's Technology Integration Managers for Characterization, Retrieval,
Pretreatment, and Immobilization. The National Academy of Sciences (NAS)
has also attended the June 2-4 meeting to brief the review team on the key
elements of their report "An End State methodology for Identifying
Technology Needs for Environmental Management, With an Example from
the Hanford Site Tanks" (NRC, March 1999). Members of the NAS
Committee on Technologies for Cleanup of High-Level Waste in Tanks in
the DOE Weapons Complex, attended, along with a NAS Senior Staff
Officer.

The Interim Report represents the first of three deliverables documenting
the results of the Hanford HLW Alternatives Assessment Team evaluation.
The next deliverable is a "draft" final report, due July 30, 1999. (Contact:
Joe Westsik, PNNL, 509-372-6330)

Saltcake Dissolution Workshop Focuses On ESP Model 
Discussions among participants during the FY99 Saltcake Dissolution
Workshop indicated that significant progress was made in each of the areas
identified from the previous year's workshop. The workshop focused on the
strengths and weaknesses of the Environmental Simulation Program (ESP).
In addition, the ESP predictions for Hanford Site's Tank SY-101 remediation
and the ESP validation efforts were evaluated.

At the request of the Hanford Site River Protection Project (RPP, formerly
known as the Tank Waste Remediation System, or TWRS), the ESP model
was used to predict the effects of Hanford Site tank farm operations, such
as waste transfers and water dilutions. The ESP model was originally
developed to predict the compositions of solutions from off gas scrubbers.
Therefore, the original database for the ESP model was designed for use
with solutions with low ionic strengths. However, the Hanford tanks contain
waste with very high ionic strengths. RPP and TFA staff members
measured the solubilities of key components at high ionic strengths. The
results from these studies were used to develop the Hanford database for
the ESP model so the model could more accurately predict the
compositions of Hanford waste streams with high ionic strength. The OLI
Corporation, which developed the ESP model, has now incorporated most
of the Hanford Site database into its standard ESP database. In addition,
RPP management has proposed the development of an ESP user guide
based on the experiences of RPP and TFA researchers. The objective of
the user guide is to make the ESP model more user friendly for the Hanford
Site process engineers.

Saltcake dissolution experiments at the Hanford Site and SOLGAS
calculations at Oak Ridge National Laboratory are critical in the validation of
the ESP model. Due to the high costs associated with the experiments with
actual waste, the RPP staff would prefer to use the ESP model to predict
the effects of most tank farm operations. A comparison of the SOLGAS and
ESP calculations indicated that the models were not in good agreement at
most of the hydroxide concentrations. The SOLGAS model uses the Gibbs
free energy of formation to determine the solubilities of the chemical

http://wwwi.pnl.gov/tws/SY-101/index.html
http://www.hanford.gov/twrs/twrs.htm
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constituents while ESP uses the KFIT subroutine. The agreement between
the ESP and SOLGAS predictions improved when the ESP calculations
were based on thermodynamic functions. TFA researchers will contact OLI
Corporation to determine the experimental results needed to improve the fit.
In addition, a high ionic strength model, which was developed by Moonis
Ally of Oak Ridge National Laboratory, will be used to validate the ESP
model. (Contact: Phil McGinnis, ORNL, 423-576-6845)

AEA Technology Pretreatment Work Reviewed 
Dissolution and precipitation work conducted by AEA Technology over the
past year was reviewed at a meeting in Knoxville, Tennessee on May 18-
19, 1999. The presentations, given by the AEA Technology modeling
expert, provided new insights on how these studies could contribute to high
priority site needs. The first presentation covered AEA Technology work
done in FY98 and completed in FY99 on dissolution of tank solids
containing alumina with silica, an important constituent of Hanford Site
tanks. The second presentation summarized recent precipitation modeling
and scoping studies.

Dissolution studies were summarized with the following points: (1) data was
generated for gibbsite dissolution, both at AEA Technology and Penn State
University, (2) analytical dissolution expression for use in ESP model was
developed; (3) the fraction of the aluminum sites available for dissolution is
small, and can be blocked by silicon; and (4) the effects of OH- on
dissolution is unclear - OH- increases surface charge, which shifts the
equilibrium. The overall impression of this work was quite high, as is useful
to the feed preparation task. The ability to incorporate rate expressions into
the ESP model will be useful.

Precipitation and scoping studies were performed to understand the
behavior of precipitation of gels from a mixture of Na3PO4 and Na4PO4F.
Hanford Site representatives noted the data confirms assumptions that
Hanford transfer activities cannot afford to operate in a regime where solids
formation is possible.

The review team concluded that the AEA Technology precipitation work was
useful in identifying problems, and recommended that TFA consider tying
this work to the proposed flow tests at FIU to simulate a plugged transfer
line. TFA will work with AEA Technology, the review team, and users to
redirect this work on precipitation to more closely support planned flow
studies. In addition, Hanford Site representatives stated the AEA
Technology testing may be useful as a screening test for actual solutions,
and this will be explored. The impact of solids formation on rheological
properties is a concern and will be addressed in the redirection of the work.
(Contact: Phil McGinnis, ORNL, 423-576-6845)

West Valley Demonstration Project Plans Reviewed
The West Valley Demonstration Project (WVDP) has completed their
immobilization activities and has asked the TFA for assistance in residual
waste removal and tank closure activities. On May 24 and 25, 1999, TFA's
Characterization, Retrieval, and Immobilization TIMs and the Robotics

http://www.wv.doe.gov/home.htm
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Crosscut Program paid a visit to WVDP to discuss outyear plans. Items
reviewed included: (1) technical responses on large melter dismantling and
canister decon, (2) plans for residual waste retrieval activities in FY00 and
(3) characterization needs for retrieval performance and residual waste
source term determination.

WVDP plans to continue moving waste with mixers, but will add a mast-
mounted arm system with a scavenging retrieval end effector to clean a
thirty foot diameter area on the tank bottom. The mixers will then move
more waste to the "clean up" area. TFA will assist in the procurement, cold
testing, evaluation, modification and deployment of that equipment in FY00.
A characterization meeting is planned for October to review available
characterization technologies and options, with a plan for characterization
technologies to be issued in November. (Contact: Tom Thomas, INEEL,
208-526-3086; Pete Gibbons, RPP, 509-372-4296; Bill Holtzscheiter,
WSRC, 803- 725-2170)

Retrieval Activities In France Reviewed 
As part of Numatec Hanford Corporation's training program, TFA's Retrieval
TIM, spent two weeks at several sites throughout France. While there, he
investigated retrieval and transfer technology methods used in French
programs for possible application at DOE high-level waste tank sites. During
the week of June 7-11, several presentations were provided:

"decloggable" metal filters used currently in France. These filters
generally consist of high-efficiency filters - usually with in-place
cleaning methods, that serve as prefilters for certified HEPA filters.
This arrangement promotes long life for HEPA filters, saving cleaning
and changing costs in relatively demanding environments.

a retrieval system used for removal of old caustic sludges from La
Hague's PE STE2 facility. The system consists of a vertical ducted
turbine pump (Flygt Mixer) with an integral retrieval pump that has its
suction in the stream of the mixer. The unit is moved around the
rectangular tank by means of four wire ropes from each corner of the
tank. Such a system could have applicability in sludge retrieval at
Hanford and SRS.

retrieval activities under development for liquid waste storage tanks at
Chernobyl and Leningrad. These tanks contain pearlite resin that
needs to be kept at constant slurry density for cementation. The tanks
vary in size from 500 to 5000 cubic meters, often with a central pillar.
A deployment system similar to that used in the La Hague facility
described above will be used. Target retrieval is less than five percent
remaining.

retrieval activities at La Hague's UP2-400 facility. UP2-400 is a large
rectangular tank containing sludge, pods (fuel assemble parts) and
miscellaneous parts and tools (technological wastes). Pods and
technological waste will be retrieved by a four-wire deployed clamshell
grabber. The STE2 mixer-retrieval system will be used for the sludges.
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In addition to these presentations, a tour of a trench clean-out operation
was provided, and a presentation on methods for unplugging clogged
process pipes was given by COGEMA. Unplugging methods included: a
high pressure pump (150 bar); flexible cables inserted into the pipes;
ultrasonics applied outside the pipe near the blockage; and a low-band
pulsing machine. The low-band device adds a positive to negative pressure
wave to a pipe. This last method may be applicable to DOE HLW transfer
lines and is being considered for testing at the pipeline unplugging test bed
under construction at Florida International University. (Contact: Pete
Gibbons, RPP, 509-372-4962)

Upcoming Activities
July 7-9, 1999 
Hanford Alternatives Assessment Review Team Meeting, Richland,
Washington
(Contact: Joe Westsik, PNNL, 509-372-6330)

July 19-20, 1999 
AEA Technology Organic Tank Mixer Demonstration, Charlotte, North
Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
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Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)
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Bill Holtzscheiter, WSRC
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Phil McGinnis, ORNL
Phone: 423-576-6845
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Retrieval
Pete Gibbons, RPP
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the
bottom of this page.

Period Ending May 31, 1999

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail Notification | Back Issues |

For FY99, the Tanks Focus Area (TFA) has identified 20 key products to be delivered to our users at the Hanford,
Savannah River, Oak Ridge, Idaho, and West Valley Sites. These key products are listed at keyprod/index.stm In each
edition of our Technical Highlights, the section regarding progress towards delivering key products is dedicated to
telling you about significant findings made and key milestones accomplished as we work towards delivering these
products.

Progress Toward Delivering Key FY99 Products

Test Plans Reviewed For Nested Array Fluidic Sampler (TMS 2119)
Current baseline methods for tanks waste sampling involve grab sampling techniques and transporting the sample to a
laboratory for analysis. These methods present exposure risks to workers and take a significant amount of time for
sample analysis. Based on a previous sampler developed for the Savannah River Site, the TFA is working with
Hanford Site users and AEA Technology from the United Kingdom to modify a fluidic sampler for application in
Hanford Site high-level waste tanks.

On May 5, 1999, the Nested Array Fluidic Sampler Project Team (Team), made up of representatives from the
Hanford Site's River Protection Project (Ken Gasper, Jeff Smally, Glenn Ritter, Fred Reich, and George Janisek), the
Idaho National Engineering and Environmental Laboratory (Barry O'Brien), the TFA (Tom Thomas), and the
Characterization, Monitoring and Sensor Technology Crosscut Program (Glenn Bastiaans) met with Paul Murray and
Martin Williams of AEA Technology in Charlotte, North Carolina. The Team reviewed the progress on construction of
a platform and test rig that will be used to optimize process parameters for pulling tank waste samples from 25-60 feet
below tank riser level. Several components of the test rig (jet pumps, reverse flow diverter, sample tee, charge vessel,
mixing tank, piping and flanges) were examined up close prior to their installation on the platform later in the day.

The Team also conducted a final review of the AEA Test Implementation plan for sampling tests using the inverted
sample bottle on an 0.25-inch diameter needle configuration. Completion of these tests are planned for the end of June.
The current AEA Technology method of using an inverted bottle with a septum on a needle requires a vacuum be
pulled on the bottle for several minutes. This method is incapable of achieving zero headspace, which is inconsistent
with Resource Conservation and Recover Act (RCRA) sampling requirements. Therefore, the Team spent a significant
amount of time discussing the downselection of an upright sample bottle design.

The RCRA-compliant design concept selected for further development uses a vertical reservoir and is an integral part
of the existing AEA sample line. In this design, tank waste flows upward through the reservoir during the pressure leg
and is continually returned to the tank. When ready to take a sample, the pressure leg is turned off and the sample
residing in the reservoir is drained to a sample bottle in an upright position. The volume of the sample reservoir
matches the sample bottle size to avoid non-representative sampling issues associated with settling of particulates in
the reservoir when sample flow is turned off. The sample bottle would be filled to zero headspace and no vacuum
would be associated with the bottle filling step. An augmented AEA Test Implementation plan for the upright sample
bottle configuration is scheduled for August and tests will be conducted into early FY00. This work supports a TFA
FY99 key deliverable for the Hanford Site's Nested Array Fluidic Sampler (Contact: Tom Thomas, INEEL, 208-
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526-3086; Glenn Bastiaans, ISU, (515) 294-3298)

Significant Events/Activities

Rotating Mast For Flygt Mixer Passes Tests With Flying Colors 
On Thursday, May 6, 1999, after months of development, revision, fabrication, "tweaking" and tests at the Savannah
River Site (SRS) TNX test facility, final assembly and initial check out runs of the Rotating Mixer Mast, operating
with the 50 hp submersible Flygt Mixer, were completed. This system is being developed, with support from the TFA,
for deployment in SRS high-level waste tanks for heel removal.

The mixer mast is fitted with oscillation controls to allow the mixer to sweep through any user selected angle from 0 to
360 degrees, at a user selected oscillation rate and direction reversal pause rate. The mast system is designed to be
capable of running this powerful, submersible mixer (nearly 20,000 GPM) at any level within the waste tank. The
system completed its check out runs without a flaw, a significant accomplishment for the team and a very important
milestone for SRS and the DOE complex. An operating demonstration was subsequently scheduled at the TNX Full
tank, in preparation for deployment in SRS Tank 19. (Contact: Pete Gibbons, RPP, 509-372-4926)

MLDUA Completes Retrieval In Tank W-7 At Oak Ridge Reservation (TMS 85, 810, 812) 
Following numerous successful campaigns at Oak Ridge Reservation (ORR), the Gunite Tank Cleaning System has
once again proven its effectiveness for waste retrieval operations. On Thursday March 18, 1999, a representative of the
state of Tennessee Department of Environmental Oversight and Conservation (TDEC) reviewed the status of Gunite
Tank W-7 at ORR following retrieval activities by the Gunite Tank Cleaning System. The system is comprised of the
Modified Light Duty Utility Arm (MLDUA) a confined sluicing end effector (CSEE), and the Houdini vehicle.

A ruler, taped to the gripper of the MLDUA, probed the liquid waste depth at several points in the tank. The
measurements showed that about 0.3- to 0.4-inches of liquid waste remained on the tank bottom. After final
decontamination of the waste dislodging equipment, less than 0.5 inches of liquid will remain in the tank. If half this
liquid were considered sludge and the remaining supernate (a very conservative estimate) there would be about 300
gallons of each remaining. The remaining sludge represents 97% removal of the originally estimated 10,000 gallons of
sludge. Considering the curies contained in the walls, sludge, and supernate, a conservative estimate shows that more
than 95% of the curies have been removed.

The Gunite and Associated Tanks (GAAT) project has since relocated some of the equipment for retrieval operations
in Tank W-10. The separation between the east and west risers of tank W-7 is identical to the separation in tank W-10.
Therefore, the CSEE and hose management arm were retracted from Tank W-7, decontaminated and then reinserted to
perform an end-effector grasping test with the MLDUA. The grasping test was performed successfully on the first
attempt. Completion of this test served as operator training and provides confidence in the planned approach for
retrieval of Tank W-10. (Contact: Pete Gibbons, RPP, 509-372-4926)

Deployment Planned For Prototype Ultrasonic Density Sensor (TMS 2388)
The TFA and DOE-Richland Operations Office Technology Program Office was asked by the Hanford Site SY-101
Surface Level Rise Remediation Project (SLRRP) to support development of a sensor for use during the upcoming
waste transfer from Hanford double-shell tank SY-101. Funded under a Hanford Slurry Monitoring Accelerated Site
Technology Deployment (ASTD) project, Pacific Northwest National Laboratory's (PNNL) work on the Ultrasonic
Density Measurement System (UDMS) will be redirected to support the specific requirements for installation in the
pipeline that will be used to transfer waste from Tank SY-101 to Tank SY-102 in the fall of 1999. (Note: The surface
crust in Tank SY-101 has been experiencing a slow, steady increase over the past few years. Tank SY-102 is one of
the HLW feed tanks to BNFL, Inc.).

A memorandum of understanding (MOU) has been signed by the SY-101 SLRRP, TFA and DOE-RL Technology
Program Office documenting the agreement to redirect the ASTD scope from its originally planned deployment in tank
C-106 to meet the more urgent, near-term need for density measurement during the SY-101 waste transfer operations.
The ASTD project will fund building the SY-101 UDMS and demonstrate through testing and calibration that the
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technology meets the SLRRP technical requirements. The demonstration will establish the performance of this sensor
with the goal of obtaining SLRRP approval to install the density sensor in the SY-101 pipeline in the summer of 1999.
The SY-101 SLRRP (EM-30) will fund the costs for site approvals and deployment. Although it is not a requirement
for the SLRRP to monitor density or viscosity, this technology will provide the desirable capability to monitor these
important slurry transport properties. Data from the probe will be used to monitor conditions during the waste transfer
operations, to collect better data on waste transfer properties and parameters for future transfers, and to more
accurately determine the amount of waste transferred from SY-101 to SY-102.

A conference call was held in May 1999 between the PNNL project team and TFA to discuss test performance
objectives and schedules for the calibration and deployment of a prototype UDMS in the SY-101 pump pit.
Deployment of the prototype is viewed as opportunity to test the field performance of the sensor as it monitors density
changes during waste transfer. The waste density readings will be correlated with other process data, such as flow and
dilution rate data to provide on-line, real-time viscosity measurements. The mobilized slurry in SY-101 is assumed to
have a density of about 1.6 g/ml which will be diluted 1:1 with water. The resulting slurry will be about 1.3 g/ml and
have a nominal loading of 6 wt% solids. Project staff believe that, based on past laboratory tests, a precision of at least
+ or - 0.02 g/ml within the 95% confidence interval can be achieved.

The Project team will develop a test implementation plan by early June to determine the accuracy and precision of the
UDMS using surrogate slurries, temperatures, and densities anticipated in the SY-101 transfer. Of particular concern
will be the effects of wt% solids loading, temperature fluctuations, and sensor stability over long periods of operation.
(Contact Tom Thomas, INEEL, 208-526-3086)

Conferences and Meetings

Results Of Liquidus Temperature Experiments Presented 
Formation and sedimentation of crystalline material (where the liquidus temperature is the highest temperature at
which crystals are at equilibrium with the bulk liquid) can dramatically shorten melter life. However, liquidus
temperature cannot be measured in situ; it must be predicted from glass properties, like composition, that can be
measured reliably and routinely during processing. In fact, liquidus temperature has been shown to be a strong function
of glass composition.

On April 13-15, 1999, Bill Holtzscheiter, TFA's Immobilization Technology Integration Manager, joined technical
staff from Pacific Northwest National Laboratory (PNNL) and Savannah River Technology Center (SRTC) at the
Applied Process Engineering Laboratory (APEL) in Richland, Washington, to finalize plans for completing validation
of PNNL's liquidus temperature measurement data. PNNL staff presented the results of validation experiments as well
as the status of the report describing the study. SRTC staff described Savannah River Site-specific tasks, including
recent liquidus temperature modeling and future validation plans

The procedure used to measure liquidus temperatures for the glasses in this study is a novel isothermal procedure
developed, tested, and internally validated by PNNL staff. It has since been submitted to American Society of Testing
Materials for approval. Because this is a new procedure intended for general use, it was decided that it would be
prudent to validate it against a broad range of existing information. Action items were agreed upon that are necessary
to ensure the TFA liquidus temperature data generation task will be completed and documented sufficient for user
application. Upon completion of these items, valid liquidus temperature measurements for a designed set of glasses
will be available for SRS to use to improve the Defense Waste Processing Facility liquidus model. These data,
generated by PNNL as part of TFA's "Improve Waste Loading In HLW Glasses" task, were statistically designed to
generally cover the high-activity waste glasses expected to be produced in the DOE Complex at sites such as SRS and
Hanford. (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

Hanford High-Level Waste Alternatives Team Begins Assessment 
A kickoff meeting for the independent review team assessing "Alternatives to Reduce Risks for Hanford High-Level
Waste (HLW) Treatment" was held in Richland, Washington on May 11-12, 1999. The Tanks Focus Area-coordinated
Review Team was commissioned by the Department of Energy Headquarters (DOE-HQ) Offices of Waste

http://www.em.doe.gov/em30/
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Management (EM-30) and Science and Technology (EM-50) on April 8, 1999, to provide recommendations on
technical improvements and alternatives to the Hanford Site HLW program in the event that the current privatization
strategy is unsuccessful. Led by Dr. Harry D. Harmon, the Review Team met to review and clarify the charter, obtain
information on the BNFL and Project Hanford Management Contract (PHMC) flowsheets and workscope, receive
technical reference documentation on the baseline, perceived technical risks, and previous alternatives assessments,
establish team member assignments, and plan the agenda for the next meeting.

Attendees included representatives from DOE-HQ EM-30 and -50, DOE-RL Office of River Protection (ORP) and
TFA, PHMC, BNFL, PNNL, and the TFA Technical Team. DOE-HQ and TFA clarified the objectives of the review
and resources available to support the team. DOE-RL ORP and BNFL introduced reference documentation, the BNFL
processing and vitrification flowsheet, and technical risks. PHMC representatives introduced additional reference
documentation for the retrieval and feed delivery baseline process, technical risks, and past alternatives studies. The
Review Team established assignments for members in the areas of Process Integration; Tank Retrieval, Transfer, and
Characterization; Separations - Solid/Liquid, LAW Pretreatment, HLW Pretreatment; and Immobilization and Product
Acceptance.

The next review meeting will be held June 2-4, 1999, also in Richland. Activities will include identifying technical
risks, defining the alternatives assessment criteria, and outlining the June 21 status report on criteria and high risk areas
of the flowsheet. In addition, the Review Team will present remaining questions on the BNFL and PHMC flowsheets,
especially for clarification of changes to the BNFL flowsheet that have occurred since the available reference
documentation was prepared. (Contact: Joe Westsik, PNNL, 509-372-6330)

Development Underway For Tank Riser Pit Decontamination System (Robotics - TMS 2195) 
The Hanford Site has 15 styles of pump pits spread throughout the 177 HLW storage tanks. The pump pits are used to
place pumps and jumper lines for transferring waste. Funded by the Tanks Focus Area through the Robotics
Crosscutting Program, PNNL has begun developing equipment to enhance remote operations in Hanford Site pump
pits. Numatec Hanford Company (NHC) is the site's lead for working with PNNL to establish requirements and
implement the improvements to pit operations.

PNNL and NHC staff participated in an informational and functional requirements meeting, where a list of drivers,
constraints, and requirements were developed, and a list of individual tasks were delineated. The range of conditions
(size, contamination levels, amounts of equipment) in various pits was also discussed The team identified three areas
for improvements using remote technology: (1) visual and radioactive pre-entry surveys to improve planning and
permitting processes while minimizing false starts and in-tank surprises; (2) methods for handling the five or six very
hot pits, and (3) improved tools to replace or augment the ones currently in use. (Contact: Pete Gibbons, RPP, 509-
372-4296; Barry Burks, PGI, 423-927-5519)

FY2000 Plans For Alternatives To In Tank Precipitation Discussed 
On April 19, 1999, Phil McGinnis, TFA's Pretreatment Technology Integration Manager, met with Savannah River Site
(SRS) management in Aiken, South Carolina, to plan for activities in FY2000 to support development, design, and
implementation of the selected process for cesium removal from SRS tank wastes. A decision will be made in
September as to which of the alternatives will be selected as a replacement for In Tank Precipitation. Many of the
tasks to support either Crystalline Silicotitanate Ion Exchange or Small Tank Tetraphenyl Borate Precipitation are
similar and a plan for each scenario was developed. This plan was compiled in a spreadsheet and is currently being
reviewed by SRS and TFA management. This task is part of ongoing work to provide technical assistance to SRS for
evaluation of in-tank precipitation alternatives. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Robotics Topical Meeting Provides Forum For Information Exchange 
Two paper sessions on Remote Technologies for Underground Storage Tanks were presented at the American Nuclear
Society's 8th Topical Meeting on Robotics and Remote Systems held April 26 - 29th, 1999, in Pittsburgh, PA. The
sessions were chaired by Betty Carteret (PNNL, TFA Technology Delivery Manager) and Barry Burks (Providence
Group, Robotics Crosscut Tank Waste Remediation Coordinator) and included ten papers, most of which were related
to TFA- and Robotics Crosscut-sponsored activities. The conference proceedings were published on CD-ROM disk
and information on the tanks-related papers (see below) are available from the PNNL Technical Team. A large poster

http://www.em.doe.gov/em30/
http://em-50.em.doe.gov/IFD/OSThome.htm
http://www.hanford.gov/phmc/fact-2.htm
http://ost.em.doe.gov/ifd/robotics/robotics.htm
http://ost.em.doe.gov/ifd/robotics/robotics.htm
http://ost.em.doe.gov/ifd/robotics/robotics.htm
http://ost.em.doe.gov/ifd/robotics/robotics.htm
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display on the deployment of the Light Duty Utility Arm at Idaho National Engineering and Environmental Laboratory
was also included in the vendor exhibit area.

Peter Gibbons, Numatec Hanford Company ( TFA Retrieval Technology Integration Manager, "Overview of
Tanks Focus Area HLW Tank Retrieval Activities (Remote Operations)"
Diedre Falter, Providence Group, "Deployment and Performance of the Houdini Remotely Operated Vehicle
System in the Gunite and Associated Tanks at Oak Ridge National Laboratory"
Richard Glassell, Providence Group, "Use of the Modified Light Duty Utility Arm to Perform Nuclear Waste
Cleanup of Underground Waste Storage Tanks at Oak Ridge National Laboratory"
Bruce Thompson, RedZone Robotics, "Remote Tool Delivery System (TARZAN) for the WVDP HLW Tanks"
Adam Slifko, RedZone Robotics, "Houdini II Lessons Learned and Application Improvements for Enhanced
Operation in USTs"
Michael Rinker, PNNL, "Retrieval of Uranium Sludge from an Iraqi Tank"
Paul Murray, AEA Technologies, "Emptying C Tanks at Oak Ridge Reservation Utilizing Pulse Jet Mixing"
Mark Noakes, ORNL, "Scarab III Remote Vehicle Deployment for Waste Retrieval and Tank Inspection"
Judith Bamberger, PNNL, "Using the Borehole Miner Extendible-Nozzle Sluicing System to Dislodge and Mix
Settled Sludge in the Old Hydrofracture Tanks at Oak Ridge"

Presentations at the Underground Storage Tank sessions were well attended with positive feedback from attendees on
the progress that TFA is making on deploying remote technologies for waste cleanup. In addition to the presentations
on underground storage tanks, numerous presentations were also provided by the Deactivation and Decommissioning
(D&D) Focus Area on robotic dismantling and pipeline inspection. D&D work on pipe-crawlers for two- and three-
inch pipes will be looked at for TFA applicability in Savannah River Site pipeline inspection needs. (Contact: Betty
Carteret, PNNL, 509-375-4337)

In Situ Glass Performance Testing Compared To Lab Results 
A paper summarizing in-situ glass performance test programs entitled "An Overview of Nuclear Waste Glass Burial
Studies; Chalk River, Stripa, Mol, Ballidon and WIPP" by G.J. Darby and D.E. Clark (University of Florida), and R.L
Schulz and G.G. Wicks (Westinghouse Savannah River Company) was presented at the American Ceramic Society
Annual Meeting on April 28, 1999, in Indianapolis, Indiana. This work, along with additional information on major
advantages and disadvantages of each field testing program, will be part of a University of Florida subcontract
summary report on the long-term performance of immobilized low activity waste, along with the compositional
correlations and ternary plots involving low level waste glasses, compared to high-level waste glass formulations. This
information will be considered in the TFA task to test and predict long term glass performance to support Hanford Site
product acceptance. (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

Melter Technical Exchange Brings Together International Technology Developers, Users 
In TFA's continuing quest to develop a second-generation Defense Waste Processing Facility melter that is capable of
higher production rates and is more tolerant to feeds containing noble metals, S.K. Sundaram of Pacific Northwest
National Laboratory (PNNL) coordinated a Melter Technical Exchange, held on May 4-6, 1999, in Augusta, Georgia.
The current state of commercial and radioactive waste melters was reviewed with the following key discussions: (1) B.
Bowan of Duratek discussed the state of melter development related to both the Savannah River Site (SRS) M-Area
and the current BNFL pilot melter work; (2) A. Jouan, CEA, discussed the development activities and status of the
advanced cold crucible melter, focusing on the work at Marcoule, France; (3) G. Melhman (SGN) further discussed
operational performance, lessons learned, and melter improvements; and (4) S. Stefanovsky reviewed the test results on
the Russian cold crucible melter.

During the course of the meeting, a day each was dedicated to Idaho and Savannah River Site (SRS) melter
development and operational issues. All participants provided input for consideration in future work on the "Improve
HLW Melter Performance" tasks. Excellent representation was evident from the international technology developers
and users, as well as from both SRS and Idaho. (Contact Bill Holtzscheiter, WSRC, 803-725-2170)

Upcoming Activities

http://www.fetc.doe.gov/dd/
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June 2-4, 1999
Hanford Alternatives Review Team Meeting, Richland, Washington
(Contact: Joe Westsik, PNNL, 509-372-6364

June 20-25, 1999
Air and Waste Management Conference, St. Louis, Missouri
(Contact: Mike Terry, LANL, 509-372-4303)

June 21-23, 1999
Phosphate Glass Review, University of Missouri, Rolla, Missouri
(Contact: Bill Holtzscheiter, SRTC, 803-725-2170)

June 24, 1999
AEA Technology Canister Decontamination Demonstration, Pittsburgh, Pennsylvania
(Contact: Bill Holtzscheiter, SRTC, 803-725-2170)

June 29-July 1, 1999
Program Execution Guide Review, Richland, Washington
(Steve Schlahta, PNNL, 509-375-6542)

General TFA Technical Team Contacts

Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
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Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?
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1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

 6. Would you be interested in
participating or developing some aspect of
this activity?
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Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
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valuable networking
Add your comments 

No benefit to me or my dept
Add your comments

 

Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department

14. Would you be interested in
participating or developing some aspect of
this activity?
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Questionable if this method would benefit the
department

This method is unlikely to increase business
within the      department
Add your comments 

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.
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17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.
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Thank you for participating in this survey.



TFA - Technical Highlights

http://emslws03/tfa/hilight/back/30april99.html[10/13/2009 10:46:00 AM]

Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending April 30, 1999

| Progress Toward Key Deliverables | Significant Events | Conferences and
Meetings |

| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-
Mail Notification | Back Issues |

For FY99, the Tanks Focus Area (TFA) has identified 20 key products to be
delivered to our users at the Hanford, Savannah River, Oak Ridge, Idaho, and
West Valley Sites. These key products are listed at keyprod In each edition of our
Technical Highlights, the section regarding progress towards delivering key
products is dedicated to telling you about significant findings made and key
milestones accomplished as we work towards delivering these products. The
technical highlights now include relevant tank highlights from TFA's crosscutting
program partners: Efficient Separations and Processing (ESP), Characterization,
Monitoring and Sensor Technology (CMST), and Robotics.

Progress Toward Delivering Key FY99
Products

RCRA Compliant Sampling Design Concept Developed For Nested
Array Fluidic Sampler (TMS 2119)
A Nested Array Fluidic Sampler is being developed to obtain characterization
information from Hanford Site tanks. The concept behind the sampler is to obtain
remote samples at multiple depths in the tank using shielded sampling equipment.
The advantage of the new sampling system is its ability to obtain large sample
volumes (up to 15L) which are taken while the tank is being agitated, resulting in
more representative samples.

On April 14 and 15, 1999, a meeting was held at the Hanford Site between the
Project Hanford Management Contract (PHMC) Nested Array Fluidic Sampler
project team and AEA Technology < >representatives to discuss design concepts

Some files are provided in 
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Acrobat Reader software
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for a sample bottle filling method that is compatible with the AEA Technology
fluidic sampler and also satisfies RCRA compliant sampling procedures. The
current AEA Technology method of using an inverted bottle with a septum on a
needle requires a vacuum be pulled on the bottle for several minutes and is
incapable of achieving zero headspace. The design concept selected for further
development uses a vertical reservoir and is an integral part of the existing sample
line. In this design, tank waste flows upward through the reservoir during the
pressure leg and is continually returned to the tank. When ready to take a sample,
the pressure leg is turned off and the sample residing in the reservoir is drained by
gravity to a sample bottle (isolated up to this point by a valve). The volume of the
sample reservoir matches the sample bottle size to avoid non-representative
sampling issues associated with settling of particulates when sample flow is
turned off.

A draft report on the sample bottle design will be issued in May and will be a major
topic of discussion in the next planned meeting between the PHMC Project Team
and AEA Technology in Charlotte, North Carolina. A representative from Idaho
National Engineering and Environmental Laboratory (INEEL) will join the PHMC
and AEA Technology team in the Charlotte meeting (and future meetings) to
assess the applicability of the AEA Technology fluidic sampling system and the
Hanford bottle filling/handling method for potential application in HLW tanks at the
Idaho Nuclear Technology and Engineering Center. This work supports a
TFA FY99 key deliverable to conduct a 30% design review of the
Nested Sampler for the Hanford Site. (Contact: Tom Thomas, INEEL,
208-526-3086)

Three Universities Successfully Block Pipes In Design Contest (TMS
2367)
Judging for the 1999 University Environmental Design Contest, held by the
Waste-Management Education and Research Consortium (WERC), took place at
New Mexico State University during the week of April 11, 1999. The TFA
sponsored a design problem on methods to unblock a two-inch diameter pipeline
plugged by a sodium-fluoride-phosphate gel. Pete Gibbons, TFA's Retrieval
Technology Integration Manager, and Tim Welsh of Oak Ridge Reservation
(representing Pretreatment), were contest judges on this task. Mike Terry, TFA's
Safety Technology Integration Manager, also judged two design tasks:
Transuranic Waste Minimization and Suppression and Immobilization of
Radioactive Airborne Particulates.

Solids formation phenomena are plugging several of the Hanford Site's older
transfer lines Understanding the characteristics of how pipes plug in the first place
is essential for providing recommendations on how to unplug them. The bench
scale pipeline plugging demonstration for the contest was based on lab-scale
work being performed by the TFA in FY99 at Oak Ridge National Laboratory
(ORNL). WERC worked closely with chemists at ORNL to test the recipe for
blocking the test pipe so that it could be transmitted to the contestant schools.
Downstream chemistry was not part of the design problem. Installation of a tight
plug in the six-foot long two-inch diameter pipe section proved more difficult than
was initially expected. Most of the proposed remedies involved chemically altering
the gel either by reducing the pH or altering the ionic balance of the gel structure.
While all parties (ORNL, universities, and WERC) were able to form the gel, only

http://www.aeat.com/
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three of the universities were able to block the pipe water-tight in their home labs.
This clearly indicates there are more factors that affect plugging mechanisms than
are known now.

A conference call is scheduled for May 3 among the ORNL and WERC chemists
and the two university teams (Purdue University, Montana State University, and
the University of Nevada-Reno) that successfully executed the blockage
preparation in an effort to identify variations that could account for improved
plugging performance. A follow-on design problem for the WERC contest is
planned that will factor in chemistry restrictions and focus on possible ways to
deploy a chemical process to tackle pipeline blockage. The WERC task
supports a TFA FY99 key deliverable to publish an operating
envelope for Tank Waste Remediation System waste transfers at
the Hanford Site. (Contact: Pete Gibbons, RPP, 509-372-4926 or Phil
McGinnis, ORNL, 423-576-6845)

Significant Events/Activities

Variation Of Tank Riser Pit Remote Operations System Reviewed
(ROBOTICS: TMS 2195)
Pacific Northwest National Laboratory (PNNL) Robotics staff met with Numatec
Hanford Corporation (NHC) and Tanks Focus Area (TFA) retrieval leads to discuss
coordination of work associated with improved remote pit operations at the
Hanford Site. NHC has been given the lead to explore the enhanced pit operations
for the Tank Waste Remediation System (TWRS), and they desire to integrate
with the efforts proposed under the tank riser pit operations enhancement task.
Efforts to date by NHC include the identification of three areas where operational
costs may be reduced: (1) environmental enclosures to reduce weather-driven
down time, (2) deployment platforms for remote operations, and (3) end-effectors
for performing operations in the pits.

A draft functions and requirements (F&R) document for TWRS environmental
enclosures is currently being prepared and is expected to be complete in mid-
May; the enclosure is expected to be in place on site by October. The NHC pit
enhancement team desires participation from the Robotics program in the F&R
development process, but also requests that the bulk of work completed under this
task be focused on developing concepts for the remote systems and end-
effectors.

PNNL staff reviewed concepts for crane-mounted equipment. The Robocrane
concept, which uses a suspended platform for moving tools over a pit, was also
considered. The typical crane-mounted configuration has six cables and is
capable of controlling the tool platform in all six degrees of freedom of the
platform. Concept drawings will be prepared to show how this could be applied to
the de-painting and painting of pump pits; this will be discussed with TWRS
personnel to get their insight and feedback. The advantage of this concept over a
platform supported by a single cable is the ability of supporting significant lateral
loads and movements. This work conducted by the Robotic Crosscutting Program
addresses a Hanford need for improved methods for remote operations in transfer
pits, including decontamination, to reduce costs and worker dose. (Contact Barry
Burks, PGI, (423) 927-5519 ; Pete Gibbons, RPP, 509-372-4331)
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SCARAB-3 For Horizontal Tanks Deployed At Test Facility (ROBOTICS -
TMS 2086)
The Scarab-3 Remotely Operated Vehicle (ROV) was deployed and retracted
through an 18-inch riser for the first time at the Tanks Technology Cold Test
Facility at Oak Ridge Reservation during the week of April 12, 1999. Operations
went smoothly with no significant hang points encountered. A winch was used to
raise and lower the vehicle through the riser. The winch cable was secured to the
vehicle's tether and paid in and out along with the tether as the vehicle traversed
the mock-up tank to collect and deposit samples. A failed connector on the cable
harness to the manipulator was replaced as was the front camera on the vehicle.
To date, operators have found all repairs on the Scarab-3 very easy to implement-
-one of many signs that ROV Technologies, the vehicle manufacturer, has an
excellent understanding of what is required to maintain equipment in the field.

A readiness review demonstration of the Scarab-3 Remotely Operated Vehicle
System was conducted on April 20, 1999. The demonstration included
deployment, sample collection, decontamination of the vehicle and tether and
retraction of the vehicle back into the Deployment and Containment module.
Operations were conducted by a field team from the Providence Group, Inc., and
observed by representatives from the Department of Energy Oak Ridge
Operations Office, Bechtel Jacobs Corporation, and Solutions to Environmental
Problems. This technology is being developed by the Robotics Crosscutting
Program for heel retrieval in horizontal tanks. (Contact Barry Burks, PGI, (423)
927-5519; Pete Gibbons, RPP, 509-372-4926)

Conferences and Meetings

Technical Assistance On Mixer Pump Operations Provided To Hanford
Site (TMS 2111)
On April 5, 1999, Pete Gibbons, TFA's Retrieval Technology Integration Manager,
met with Project Hanford Management Contract (PHMC) staff member Warren
Thompson of the Tank Waste Remediation System program at the Hanford Site to
provide a briefing on current mixer pump operations at the West Valley
Demonstration Project and Savannah River Site. Mr. Thompson will use this
background information to determine whether to recommend budgeting for
planned mixer pump testing at the Hanford Site.

Two long-shaft mixers were placed in Tank 241-AZ-101 at the Hanford Site
almost five years ago. At that time, tank farm operations staff used a sluicer to
create a "hole" in the sludge to place the mixers at full depth near the bottom of
the tank. However, operation of the mixers for sludge washing purposes was put
on the backburner due to funding availability that year. The sludge, which is
topped with about 10-15 ft. of liquid, may now have settled back around the mixer.
The PHMC must now decided whether to test the mixers to ensure that they will
be able to function properly when needed to mobilize the waste in Tank AZ-101,
which is a source tank for the privatization treatment activities. Mr. Thompson
requested technical assistance from the TFA for information about mixer activities
at other Department of Energy high-level waste tank sites across the complex.
(Contact: Pete Gibbons, RPP, 509-372-4926)

http://www.hanford.gov/phmc/fact-2.htm
http://www.wv.doe.gov/
http://www.wv.doe.gov/
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Upcoming Activities
May 4-5, 1999
Melter Technology Meeting, Augusta, Georgia
(Contact: Bill Holtzscheiter, SRS, 803-725-2170)

May 4-5, 1999
ASME Review of At-Tank Analysis Proposals, Morgantown, West Virgina
(Contact: Tom Thomas, INEEL, 208-526-3086; Glen Bastiaans, ISU, 515-294-
3298)

May 6-7, 1999
AEA Technology Fluidic Sampler Review, Charlotte, North Carolina
(Contact: Tom Thomas, INEEL, 208-526-3086)

May 10-11, 1999
ESP Midyear Review, Oak Ridge, Tennessee
(Contact: Phil McGinnis, ORNL, 423-576-6845; Jack Watson, MMES, 423-574-
6795)

May 10-14, 1999
10th Annual Applied Research and Cleanup Technology Colloquium, Scottsdale,
Arizona
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

May 10-14, 1999
AEA Technology Cementation Deployment Meeting, Idaho Falls, Idaho
(Contact: Bill Holtzscheiter, SRS, 803-725-2170)

May 12, 1999
AEA Technology visits Savannah River Site, Aiken, South Carolina
(Contact: Phil McGinnis, ORNL, 423-576-6845)

May 16, 1999
SRS Review of Salt Disposition Work, Oak Ridge, Tennessee
(Contact: Phil McGinnis, ORNL, 423-576-6845)

May 17-21, 1999
FIU Progress Review, Miami, Florida
(Contact: Pete Gibbons, RPP, 509-372-4926; Tom Thomas, INEEL, 208-526-
3086; Glenn Bastiaans, ISU, 515-294-3298)

May 18-19, 1999
Saltcake Dissolution Workshop, Oak Ridge, Tennessee
(Contact: Phil McGinnis, ORNL, 423-576-6845)

May 18-19, 1999
AEA Technology Kinetics Review, Knoxville, Tennessee
(Contact: Phil McGinnis, ORNL, 423-576-6845)

May 24, 1999
Melter Disassembly Meeting, West Valley, New York
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(Contact: Bill Holtzscheiter, SRS, 803-725-2170; Barry Burks, PGI, 423-927-
5519)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
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Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the
bottom of this page.

Period Ending March 31, 1999

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail Notification | Back Issues |

For FY99, the TFA has identified 20 key products to be delivered to our users at the Hanford, Savannah River, Oak
Ridge, Idaho, and West Valley Sites. These key products are listed at keyprod/index.stm. In each edition of our
Technical Highlights, the section regarding progress towards delivering key products is dedicated to telling you about
significant findings made and key milestones accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY99 Products

Tanks Selected for Multipoint Injection™ Cold/Hot Demonstrations
On Tuesday March 2, staff from Oak Ridge National Laboratory and Savannah River Site's (SRS) Environmental
Restoration Program met at Oak Ridge Reservation (ORR) to further plan a TFA-sponsored cold demonstration of
Multi-Point-Injection (MPI™) for horizontal cylindrical tanks with limited access. The cold-demonstration is
scheduled for the April-May timeframe.

ORR has identified two ten-foot diameter, twenty-foot long tanks that will be shipped to the demonstration site and
utilized during the demonstration. One tank will be utilized to simulate SRS solvent tank #21 located in the Old
Radioactive Waste Burial Ground. Tank #21 is a thirty-eight foot long, ten-foot diameter horizontal tank with a
capacity of 24,940 gallons and a 4-inch access riser at each end. Most of the residual waste in this tank (~210 gallons)
is located in one half of the tank. The 22 Old Burial Ground solvent tanks at SRS only contain about 6,000 gallons of
sludge. However, the transuranic concentration is such that incinerating the waste using SRS's incinerator would
require full-time use of the incinerator for 10 years. Current operation costs for the incinerator are approximately
$20M per year.

The second cold-demonstration tank will be utilized to simulate ORR's less technically-demanding, Old Hydrofracture
(OHF) horizontal-tank configurations, which have more and larger access risers than the SRS tanks. Department of
Energy ORR tank program managers have indicated a desire to close all five of the OHF tanks beginning in FY00.

Ground Environmental Services will coordinate performing the MPI demonstration at ORR through one riser of the
20-foot long demonstration tank to best simulate the situation for this tank. A roto-rotor snake configuration of high
pressure grout injection nozzles will be utilized to achieve uniform mixing of sludge with grout. SRS plans on using
the MPI demonstration results this summer to justify a Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) treatability request to its regulators. If approved, the hot demonstration/treatability of SRS
solvent tank #21 would be performed during the spring of FY00. This work supports an FY99 TFA key deliverable to
complete a grout injection cold demonstration and issue a report on MPI technology applications. (Contact: Larry
Bustard, SNL, 505-845-8661)

Significant Events/Activities

Pulse Jet Mixer System Mobilizes Tank Sludge at Oak Ridge Reservation
Five Bethel Valley Evaporator Service Tanks, or BVESTs, are used to store newly generated waste at the Oak Ridge
Reservation. After the evaporation process is complete, small concentrated quantities of liquid and solid particles
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remain, which are sent back to the BVESTs. Over the years, these particles formed a layer of sludge in the tanks. In
1997, about 32,000 gallons of sludge were mobilized and pumped from three of the BVESTs using a mixing
technology developed by AEA Technology from the United Kingdom.

Based on the success of these deployments, a new pulse jet mixer system was installed in BVEST Tank C-1 in January
1999. The new mixer system differs from the system used in the previous tanks in that the power cylinder is located in
the tank, and the cylinder and nozzle assembly can be rotated to aim the jets around the tank. In February, all but about
150 gallons of sludge were retrieved from Tank C-1. The mixer broke up a crust-like layer on the waste surface and
black floating masses in the waste, mobilizing it for transfer to BVEST Tank W-23. There, the original pulse jet
mixing system kept the material agitated for transfer to Melton Valley tanks for storage/disposal. The residue was
removed using an acid wash. The mixer's charge vessels were then moved to Tank C-2 and in March 1999, retrieval of
sludge from that tank was completed. Again, chemical cleaning was used to clean out the waste residue.

Operations personnel at the site are now moving the mixer's air control system and external piping to the Melton
Valley Capacity Increase Tanks, where new charge vessels will be installed for future retrieval of those tanks.
(Contact: Pete Gibbons, RPP, 509-372-4926)

Advanced Vitrification System Test Results Reviewed
The TFA is providing technical assistance to the Federal Energy Technology Center on the feasibility of using in-can
vitrification for high-level waste vitrification. Results of the Advanced Vitrification System (AVS) tests were
presented by staff and subcontractors of the Radioisotope Isolation Consortium, Inc. (RIC) on February 19, 1999 at
Clemson University. The TFA Pretreatment and Immobilization TIMs, Phil McGinnis and Bill Holtzscheiter
respectively, reviewed the AVS test results versus the Task Scope of Work. Sharon Marra, High Level Waste Product
Acceptance technical area expert from Savannah River Site also supported the TFA in the review.

The presentation consisted of a review of the experimental results and preliminary design and cost analysis. The
glasses were made as ~5" diameter crucible melts by Argus Remediation with simulant prepared by Auburn
University. The glasses were analyzed by Mississippi State University/DIAL. Preliminary results were inconclusive
and additional testing was recommended. Specific test conditions and procedures have been provided in a revised
Statement of Work. Upon successful test completion, a technical review will be conducted by FETC/TFA. (Contact:
Bill Holtzscheiter, WSRC, 803-725-2170)

Argentine Resins Vitrified at Clemson University
The Argentines currently have approximately 220m3 of reactor resins with an eventual inventory of ~600m3 expected
to require immobilization and disposal. Coordinated through the Tanks Focus Area's International Program, Drs.
Diego Russo and Mario Sterba, from Argentina's Atomic Energy Commission, visited Clemson University from
February 22-26, 1999, to observe and participate in the vitrification of a blend of Embalse reactor resins prepared and
loaded in Argentina. Embalse is one of two operating reactors in Argentina.

Phase I resin tests were performed by the Savannah River Technology Center and Clemson University in a ¼ square
foot stirred melter. Stir-Melter also provided operational support for the test. The vitrification demonstration went
poorly at first, which was attributed to a high melting frit used to start the melter. Once this glass was flushed through
the melter, the demonstration went well. The resin material provided by Argentina was vitrified, with samples taken
from both the glass and the off-gas throughout the demonstration. Data from the tests will be analyzed and preliminary
results will be reported in March 1999. Once analyses are complete, the test plan will be finalized for Phase II testing,
which will include resins from Argentina's other reactor, Achutta. This task evaluates glass as a potential waste form
for the Argentina reactor resins, and will provide performance data to be used by Argentina to perform both a technical
and economic evaluation. (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

TFA Reviews Proposal for Continued Mission of M-Area Vitrification Facility 
GTS Duratek built and operates a commercial joule-heated vitrification facility located in the M-Area at the Savannah
River Site (SRS). Approximately 660,000 gallons of mixed waste sludges were converted into 1,085 tons of glass in
the melter facility. The plant and its components have an operating life of several years beyond the treatment
timeframe of the original project. The Department of Energy (DOE) is now considering future missions for the SRS
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M-Area melter.

On February 17 and 18, the Tanks Focus Area provided technical support to DOE in their review of a proposal to
continue operation of the M-Area melter at the SRS. The purpose of the technical review was to identify the
importance of continued operation of the M-Area melter in providing needed technical and engineering information to
better assure the success of LAW vitrification efforts at the Hanford Site, as well as the melter's potential benefit to the
DOE complex overall. The technical review was documented as input for a decision to be made by DOE-Headquarters
on future missions for the M-Area melter. (Contact: Joe Westsik, PNNL, 509-372-6330)

Conferences and Meetings

Needs Discussed for West Valley Demonstration Project in FY00
Pete Gibbons, the TFA's Retrieval Technology Integration Manager, traveled to West Valley, New York, to discuss the
site's needs for FY00. Pete met with numerous Department of Energy and contractor staff, who agreed to submit their
FY00 technical needs in time to be included in TFA planning documents for next year.

Treatment and immobilization activities have already been completed at the West Valley Demonstration Project
(WVDP), and only residual waste remains in two tanks at the site. WVDP personnel have requested TFA assistance
for retrieval and closure activities at their site. (Contact: Pete Gibbons, RPP, 509-372-4926)

TFA, EMSP Tasks Covered at CMST FY99 Midyear Review
Representatives of the TFA Richland Management Team and Pacific Northwest National Laboratory Technical Team
participated as reviewers at the Characterization, Monitoring and Sensor Technology (CMST) Crosscutting Program
midyear review. Presentations on CMST projects related to high-level waste tanks were reviewed by the TFA
representatives and written evaluations were provided to the CMST management team. Presentations on several
Environmental Management Science Program tasks related to high-level waste were also provided to review for
potential applicability to current high-level waste site needs and ongoing TFA projects. (Contact: Tom Thomas,
INEEL, 208-526-3086; Glenn Bastiaans, ISU, 515-294-3298)

Productive TFA FY99 Midyear Review Marred By Thefts
Not even a lunch-time heist could keep the TFA FY99 Midyear Review from marching along the road to prioritization
in Phoenix, Arizona. Following a morning session of overviews and site baselines presented by the PNNL Technical
Team and Site Representatives respectively, the approximately 55 participants, including the TFA Management Team,
Technical Team, Site Representatives and User Steering Group, returned from lunch on the first day to the
announcement that three laptop computers and one briefcase had been stolen from the meeting room. Fortunately, the
remainder of the three-day review went on without a further hitch, as the Technology Integration Managers presented
a project status on 15 key deliverables and fielded questions from the group on technical, schedule and budget issues.
The meeting concluded on March 25, with a technical response prioritization session. The prioritization will be used to
establish funding priorities for FY00 and beyond.

The purpose of the Midyear Review is to improve the effective deployment of technology by determining the readiness
of projects (near-term demonstrations and deployment) to move ahead, including the readiness of the site to accept the
technical solution. A project status report, documenting the comments and issues raised during the meeting, was
drafted and distributed on the last day of the meeting to the Site Representatives and Management Team for review
and comment. This information will be rolled into a Midyear Review report which will be submitted to the DOE
Headquarters Program Manager in April. (Contact: Steve Schlahta, PNNL, 509-375-6542)

Upcoming Activities

April 11-15, 1999
WERC Design Contest, Las Cruces, New Mexico
(Contact: Pete Gibbons, RPP, 509-372-4926)

http://www.wv.doe.gov/home.htm
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April 20, 1999
SEA Probe Design Review, Aiken, South Carolina
(Contact: Tom Thomas, INEEL, 208-526-3086)

April 25-30, 1999
National Association of Corrosion Engineers, San Antonio, Texas
(Contact: Mike Terry, LANL, 509-372-4303

April 26, 1999
Tarzan Project Review, Pittsburgh, Pennsylvania
(Contact: Pete Gibbons, RPP, 509-372-4926; 509; Barry Burks, PG, 423-927-5519)

April 26-30, 1999
ANS Robotic and Remote Systems Topical Meeting, Pittsburgh, Pennsylvania
(Contact: Pete Gibbons, RPP, 509-372-4926; 509; Barry Burks, PG, 423-927-5519)

General TFA Technical Team Contacts

Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)
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Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking

2. Would you be interested in
participating or developing some aspect of
this activity?
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Questionable if this method would benefit the
department

This method seems unlikely to increase
valuable networking
Add your comments 

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
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This method seems unlikely to increase
valuable networking
Add your comments 

Unable to participate
No benefit to me or my dept

Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
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This method is unlikely to increase business
within the      department
Add your comments 

Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.
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17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.
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Thank you for participating in this survey.
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to
Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending February 28, 1999

| Progress Toward Key Deliverables | Significant Events |
Conferences and Meetings |

| Upcoming Activities | Technical Team Contacts | How to
Subscribe/Automatic E-Mail Notification | Back Issues |

For FY99, the TFA has identified 20 key products to be delivered
to our users at the Hanford, Savannah River, Oak Ridge, Idaho,
and West Valley Sites. These key products are listed at
keyprod/index.stm. In each edition of our Technical Highlights, the
section regarding progress towards delivering key products is
dedicated to telling you about significant findings made and key
milestones accomplished as we work towards delivering these
products.

Progress Toward Delivering Key
FY99 Products

Light Duty Utility Arm Obtains Heel Samples
Neither sleet, nor storm, nor budget crises.... on Friday, February
12, 1999, a Light Duty Utility Arm (LDUA) was deployed through a
12-inch riser into tank WM-188 at the Idaho Nuclear Technology
Engineering Center (INTEC). Tank WM-188 is an underground
300,000 gallon stainless steel tank, approximately 50 feet in
diameter and 45 feet from riser top to tank bottom, containing a
residual heel (about 10 inches deep) of high-level radioactive
liquid waste. The deployment occurred under winter conditions
with the outside air temperature down to 10 degrees F, snow
cover, and occasional wind and precipitation. Operations staff
devised an enclosed tent to protect the riser area where end
effectors are changed out and heel samples are packaged for
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transport to the laboratory.

A stereo video camera system was deployed for a preliminary
visual inspection inside the tank followed by deployment of a non-
destructive examination (NDE) end effector for weld defect and
corrosion inspection. Representatives of Oceaneering Space
Systems, who manufactured the NDE end effector, assisted in
picking areas of interest for inspection and data interpretation. No
corrosion defects were noted on the three welds examined. On
February 15 and 16, 1999, the LDUA was re-deployed to obtain
heel samples about 12 and 2 feet from the tank wall, respectively.
The samples were about 300cc and 700cc in volume, with outside
sample chamber wall contact readings of 400 and 1200 millirad
per hour, respectively. A third heel sample, 720cc in volume with a
contact reading of 400 millirad per hour, was taken about six feet
from the tank wall on February 18 under continuing severe winter
weather conditions. All inspection and sampling operations were
done remotely by operators in a control trailer.

The sampling end effector was developed at the Idaho National
Engineering and Environmental Laboratory (INEEL) and contains a
light source, camera (with 0-50 foot viewing range), and a radiation
detector (with 0-1000 rad/hr range). The sampling end effector is
made out of stainless steel and weighs about 67 pounds. The
sample chamber is remotely detachable for transport to the
Remote Analytical Laboratory. A two-inch diameter capture tube
can be immersed in up to 16 inches of liquid or soft slurry waste to
pull up to 800cc of sample into the evacuated sample chamber.
The sample chamber contains two septa ports for laboratory
sampling of volatile organics in the head space or liquid in the
chamber prior to breaking the seal on the sample chamber.

Heel samples gathered through this deployment will be analyzed
to confirm historical data presently used to estimate the chemical
and corrosive characteristics of the tank heel and to support grout
formulation development for eventual closure of INTEC tanks. The
liquid and solid phases of the heel samples will be analyzed for
bulk chemical constituents, radionuclides, uranium, transuranics,
and physical properties. Deployment of the NDE end
effector meets a TFA FY99 Key Deliverable to
"Complete Tank NDE Inspection at INEEL". Use of these
technologies will continue in FY99 and FY00 at Idaho to sample
and inspect other INTEC tanks. (Contact: Tom Thomas, INEEL,
208-526-3086)

Strength Tests Conducted For Multipoint Grout Injection
Demonstration 
At the Oak Ridge Reservation (ORR), radioactive waste contained
in the 16 cylindrical Gunite and Associated Tanks (GAATs) must
retrieved so the tanks can be closed. In many cases, removing the
small amounts of sludge that remain in the tank after the bulk of
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the waste is retrieved is extremely costly and provides little benefit
from site health and environmental standpoints. The Tanks Focus
Area is working with ORR's M&I contractor (Bechtel-Jacobs), Oak
Ridge National Laboratory, and Ground Environmental Services to
demonstrate the application of multi-point-injection (MPI) grout
emplacement technology for horizontal cylindrical tanks during a
cold demonstration in FY99.

GAAT TH-4 has been identified as the tank to be used for the hot
demonstration in FY00. Evaluation efforts continue on the effect of
slag on strength performance of the grout to be used in TH-4 tank
closure. Slag is a cinder-like byproduct of incinerator operations.
One way to dispose of slag is to add it to grout mixtures used in
tank immobilization. This process has both advantages and
disadvantages. The advantages are 1) sites can incorporate the
slag into the grout, so they don't have to use an additional disposal
method; 2) slag lowers the heat of hydration during grout curing -
the grout doesn't get as hot during curing as it would otherwise;
and 3) slag helps immobilize radionuclides like technetium-99.
The disadvantage is that slag lowers the strength of the grout. This
means the site must find out what level of slag can be
accommodated in the grout while maintaining strength
performance requirements.

Strength measurements of the sample of jetting slurry mixture
used in the MPI cold demonstration have been made and a
strength curve prepared that shows a maximum strength in the
range of 3000 to 4000 psi. Additional tests will be conducted using
the Holnam slag to prepare test specimens. Other efforts in
support of the utilization of MPI technology in large-scale waste
tanks will continue. Also, ORR is collaborating with SRS to
evaluate the use this technology to support grouting of the Old
Burial Ground tanks at SRS.

This work supports an FY99 TFA key deliverable to
complete a grout injection cold demonstration and
issue a report on MPI technology applications.
(Contact: Larry Bustard, SNL, 505-845-8661)

Report Completed On Gunite Tank Pipe Plugging
Demonstration
Numerous small diameter pipes run horizontally under the ground,
into, and through the gunite tanks at Oak Ridge Reservation
(ORR). When the tanks were in service, the pipes were used to
transfer waste among the tanks. Today, some of these pipes -
which are over 50 years old - have degraded. Rainwater is
percolating through the ground, seeping into the pipes, and
entering the tanks. ORR is in the process of retrieving residual
waste from the Gunite and Associated Tanks (GAAT) in
preparation for tank closure. In order to prevent further in-leakage
after completing retrieval operations, these pipes must be plugged.
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The Tanks Focus Area worked with the site to develop an efficient
system for sealing the pipes. Off-the-shelf commercial tools were
adapted for operation inside the tanks by the Light Duty Utility Arm,
and in May 1998, the pipe plugging end effector was
demonstrated in ORR Tank W-7. Because of the aggressive tank
waste retrieval schedule for the GAAT and the limited need for the
pipe-cleaning tool, it has not yet been deployed. However, the
pipe-cutting tool has proven to be a valuable asset for the removal
of piping obstructions in the gunite tanks at ORR. Pipes that have
obstructed scarification efforts on the tank walls have been cut and
removed.

A letter report on the initial performance of the pipe plugging
system in the GAAT was completed in January 1999, describing
the tank cutting and isolation tools as an effective means for
supporting waste retrieval and tank isolation for ORR's
underground storage tanks. These activities complete an
FY99 TFA key deliverable to deploy and document
the pipe capping system in the GAAT. (Contact: Larry
Bustard, SNL, 505-845-8661)

Significant Events/Activities

Houdini-II Deployed In Radioactive Waste Tank
In the 1980's, baseline sluicing methods were used to retrieve
radioactive waste from the gunite tanks at Oak Ridge Reservation
(ORR). While this method was effective for mobilizing the waste so
it could be pumped out, it also introduced large amounts of
additional liquids into the tank and left behind a denser sludge
heel. The Tanks Focus Area, the Robotics Crosscutting Program,
numerous other partners and ORR site users worked together to
develop a trio of technologies that could retrieve this sludge heel.
In 1997, the Modified Light Duty Utility Arm (MLDUA), the Houdini
vehicle, and the Confined Sluicing End Effector were deployed in
tank W-3 to retrieve the bulk of remaining waste.

Now, the Houdini-II remotely operated vehicle system, developed
by Redzone Robotics as a successor to the previous version, has
been deployed for the first time in a radioactive underground
storage tank. On January 28, 1999, it was inserted in tank W-7 at
ORR to assist in the removal of sludge waste. Deployment of the
Houdini-II system at the site's Gunite and Associated Tanks brings
to fruition a development process that started nearly three years
ago when the Department of Energy's Robotics Crosscut Program
committed to development of a second-generation Houdini
system.

The Houdini-II vehicle assisted the MLDUA to grasp the Confined
Sluicing End-Effector for sluicing operations. It also plowed sludge
to within reach of the MLDUA in an attempt to remove most of the
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sludge prior to relocation of the MLDUA to the east riser. Because
the MLDUA has limited reach on the tank floor surface, the
Houdini-II provides the capability for plowing sludge in difficult
access areas on the remainder of the tank floor to the MLDUA.
(Contact: Pete Gibbons, RPP, 509-372-4926; Barry Burks, PGI,
423-927-5519)

Savannah River Site Plans For Cold Demonstration Of
Multipoint Injection Technology
The Savannah River Site (SRS) has initiated preparation of a
Treatability Study Work Plan that incorporates the planned
demonstration of multi-point injection for closure of the site's 22
Old Burial Ground (OBG) tanks. The OBG tanks, located in the
SRS Old Radioactive Waste Burial Ground, vary in size but are
generally horizontal with capacities between 5,000 and 25,000
gallons. They were used to store spent organic solvents from the
plutonium/uranium extraction (PUREX) process at SRS. Once in
the tank, the solvent was allowed to age (decay) for about six
months. The remaining organic matter was then removed and
burned, while the liquid portions were transferred to other SRS
tanks. In 1977, SRS stopped using the OBG solvent tanks and
pumped out most of the remaining liquids in 1978, leaving a
residual heel behind. SRS asked for TFA assistance in developing
and demonstrating an appropriate tank grouting technology in
order to immobilize the residual heel and stabilize the OBG tanks

SRS personnel have indicated the need to include a small quantity
of organic in the cold test surrogate in order to be prototypic of the
OBG tank wastes. SRS has also expressed a need to clean and
immobilize scale and precipitates attached to the tank walls during
closure. Modeling clay and/or Indian red pottery clay wetted with
either water or a one weight-percent sodium nitrate solution are
proposed as cold surrogates for the precipitated material attached
to the OBG tank walls. A preliminary assessment of the feasibility
of scale removal using MPI technology is underway. The OBG
tanks are being remediated by the Environmental Restoration
Division of Westinghouse Savannah River Company. (Contact:
Larry Bustard, SNL, 505-845-8661)

Surpernate Fed Through Solids Monitoring Test Loop At
Oak Ridge Reservation
Thick sludge on the bottom of radioactive waste tanks presents a
challenges in retrieving tank waste. This sludge, which contains
precipitated radionuclides of concern, is difficult to pump out and,
more likely than not, can cause pipeline blocking difficulties. The
Tanks Focus Area, its partners, and Oak Ridge Reservation
(ORR) users have developed a complete system to mobilize,
condition, and monitor sludge waste from the site's Gunite and
Associated Tanks (GAAT) as it is prepared for transfer by pipeline.

ORR's waste conditioning system (WCS) consists of an enclosure
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for the primary conditioning system components (samplers,
classifier, grinder) and a separate solids monitoring test loop
(SMTL) enclosure containing the solids monitoring instrumentation.
Hydrostatic tests of the SMTL were successfully completed and
initial operation of the system with supernate from the GAAT
consolidation tank (W-9) accomplished. Beta/gamma readings
from waste samples taken during operation of the pulsed air mixer
in GAAT W-9 in December 1998 have indicated curie contents
well below safety limits for transfer through the WCS. Cold testing
of the Discflo pump retrieval/transfer pump is now planned to
verify that the discharge flow capacity of the pump falls within the
safety envelope for operation in the GAAT.

Fabrication of the primary WCS enclosure and secondary
containment for the interconnecting piping is continuing. Site
preparation for the WCS installation is currently underway.
Additional operation of both the pulsed air mixer and SMTL is
planned. The design, procurement, installation, testing, and
operation of the components of the WCS is jointly funded by the
user (EM-40 GAAT Project) and EM-50's Office of Science and
Technology Accelerated Site Technology Deployment (ASTD)
program; Characterization, Monitoring, and Sensor Technology
Cross-Cut Program; and the Tank Focus Area (TFA). (Contact:
Pete Gibbons, RPP, 509-372-4926; Glenn Bastiaans, ISU, 515-
294-3298)

In Situ Regenerable HEPA Filter Task Receives Award
The Tanks Focus Area's In Situ Regenerable HEPA Filter Task
was awarded a 1998 George Westinghouse Signature Award of
Excellence. This is a nationally recognized award of excellence
and is one of SRS's most prestigious wards. It is awarded to
individuals on a task that promotes high standards of engineering
or manufacturing excellence. The awards presentation and
celebration will be held April 23, 1999, at the Bell Auditorium in
Augusta, Georgia.

HEPA filters are used throughout the DOE complex to remove
contaminated particulates from the exhaust gases from the tanks
or other radiological facilities. Traditionally, filters once loaded with
contaminants must be removed and disposed as radiological
waste. Handling of contaminated filters exposes workers to
radiological contaminants and is a serious waste disposal problem.
Development of a HEPA filter that can be cleansed while still
installed in a tank's ventilation system will significantly reduce
exposure risks during filter replacement activities and will minimize
or eliminate filter disposal costs. This work has significant potential
applications beyond tanks for use in other radiological facilities.
The contract for development of this filter will be awarded through
the Federal Energy Technology Center. (Contact: Mike Terry,
LANL, 509-372-4303)

http://www.fetc.doe.gov/
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Conferences and Meetings

FY99 Pipe Unplugging Activities Reviewed
A review of FY99 pipeline unplugging activities was held at Florida
International University (FIU) on February 1-2, 1999. During the
meeting, the conceptual design for the three parts of a full scale
unplugging testbed was agreed upon. The three parts are 1) the
Savannah River Site evaporator gravity drain line - a 2-inch line
with a 1-inch access pipe); 2) the large line - a 3-inch 1000-foot
serpentine line; and 3) the buried pipeline for ground penetrating
plug location.

Experiments are being conducted by the Tanks Focus Area to
investigate the mechanisms of line plugging and formation of
solids in Hanford waste compositions. Preliminary tests with
sodium phosphate and sodium fluoride phosphate show that solids
act as a filter, catching more and more solids until the entire line
becomes plugged. Results of this work will be used to create
simulated line plugs in the FIU testbed. This work also supports
the TFA FY99 key deliverable to Publish the Operating Envelope
for Tank Waste Remediation System Pipeline Transfers at
Hanford. (Contact: Pete Gibbons, RPP, 509-372-4926; Phil
McGinnis, ORNL, 423-576-6845)

Site Needs Reviewed At TIM/TAG Meeting
The Tanks Focus Area Technical Team, Technical Advisory Group
(TAG) and Technology Integration Managers (TIMs) met in Salt
Lake City, Utah, from February 8-10, 1999, to discuss the
recommendations of the TAG on technical needs submitted by the
sites. Two concurrent sessions were held, allowing TAG members
to provide a broader view of potential impacts on tank waste
remediation activities.

During December and January, the TIMs prepared recommended
technical responses to the sites' technical needs. These
responses were submitted to the Technical Advisory Group (TAG)
for review, comment, and adjustment prior to the meeting. The
review forum provided an opportunity for direct dialogue on
questions and to discuss technical recommendations provided by
the TAG. After the TAG recommendations from the TIM/TAG
meeting have been incorporated into the revised responses,
copies will be sent to the User Steering Group (USG) and TFA
Management Team for review. Initial feedback from TAG
participants on the preparation activities and meeting format has
been very positive. (Contact: Joe Westsik, PNNL, 509-372-6330)

Savannah River Site FY99 Activities Reviewed
A review of FY99 activities held at the Savannah River Site (SRS)
on February 1, 1999, resulted in some changes to planned
activities. Tank 19 retrieval will be delayed into FY00, as will Tank

http://www.fiu.edu/choice.html
http://www.fiu.edu/choice.html
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8 retrieval. SRS still plans to complete the Flygt mixer deployment
system design and testing, and in addition, if all goes well,
procurement for hot deployment. They also plan to complete the
disposable vehicle for residual waste removal activities. The FY00
Multi-Year Technical Responses were also reviewed. (Contact:
Pete Gibbons, RPP, 509-372-4926)

TFA Sponsors Pipe Plugging Problem For University
Contest
TFA's Retrieval Technology Integration Manager, Pete Gibbons,
attended the final Judges/Sponsors meeting on February 11-12,
1999, for the FY99 WERC (Waste-Management Education and
Research Consortium) University Design Contest. This is Mr.
Gibbons third year as one of the contest judges.

The Tanks Focus Area is sponsoring a problem for the contest this
year involving unblocking a pipeline plugged with nitrate and
phosphate crystals, simulating existing plugged lines at the
Hanford Site. Chemists at Oak Ridge National Laboratory are
working with the contest organizers to formulate the blocked line
for the contest. Out of 25 universities that are participating in the
contest - comprised of six problems - ten have signed up for the
unblocking task. By sponsoring a problem in the WERC contest,
the TFA cost-effectively leverages the participation of the
universities involved to explore alternate solutions or ideas related
to DOE's tank waste remediation challenges. A number of TFA
activities this year and in the outyears involve researching solids
formation during waste transfer activities. (Contact: Pete Gibbons,
RPP, 509-372-4926)

Technical Assistance On Retrieval Provided At Hanford
Site
Pete Gibbons, TFA's Retrieval Technology Integration Manager,
provided a brown bag technical assistance session to Hanford Site
DOE and PHMC staff on February 17, 1999. Approximately 30
people attended the presentation, entitled, Tank Waste Retrieval
Activities Across the DOE Complex. Requests generated from the
session, held in the site's 200 Area, included a request for an Oak
Ridge Reservation retrieval contact and a request for the retrieval
activities document list, which is maintained under the Retrieval
Technology Guide website at emslws03/tfa. (Contact: Pete
Gibbons, RPP, 509-372-4926)

Upcoming Activities
March 1-5, 1999
Waste Management Conference, Tucson, Arizona
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

March 8-11, 1999
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CMST Midyear Review, Gaithersburg, Maryland
(Contact: Tom Thomas, INEEL, 208-526-3086; Glenn Bastiaans,
ISU, 515-294-3298)

March 16, 1999
Nested Sampler Status Meeting, Richland, Washington
(Contact: Tom Thomas, INEEL, 208-526-3086)

March 17-19, 1999
TIM Meeting, Richland, Washington
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

March 23-26, 1999
TFA Midyear Review, Phoenix, Arizona
(Contact: Steve Schlahta, PNNL, 509-375-6542)

General TFA Technical Team
Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager,
PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
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Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a
monthly to biweekly basis. To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail
Notification" at the bottom of this page.

Period Ending January 31, 1999

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail Notification | Back

Issues |

For FY99, the TFA has identified 20 key products to be delivered to our users at the Hanford, Savannah
River, Oak Ridge, Idaho, and West Valley Sites. These key products are listed at keyprod/index.stm. In
each edition of our Technical Highlights, the section regarding progress towards delivering key products
is dedicated to telling you about significant findings made and key milestones accomplished as we work
towards delivering these products.

Progress Toward Delivering Key FY99 Products

New Solid/Liquid Separation System Arrives At Oak Ridge Reservation
Fabrication, testing, and shipment of the Solid/Liquid Separation cross-flow filtration (CFF) system to Oak
Ridge Reservation is complete. The CFF system will be used to minimize the carryover of undissolved
transuranic contaminants to the new Melton Valley Capacity Increase Tanks and to minimize fouling of
supernate pretreatment processes. Pretreatment is critical to reducing the volume of low-level waste and
high-level waste products, thus reducing disposal costs.

NUMET Engineering, Ltd (NEL) completed fabrication and component testing of the CFF system on
November 27, 1998. During the week of November 30, 1998, a team from Oak Ridge National
Laboratory conducted acceptance testing of the system at NEL's facility in Peterborough, Ontario. An
exhaustive test program was followed which included pneumatic pressure testing, testing of individual
components (pumps, valves, switches, transmitters, etc.), and operational system testing.

Operational tests involved the use of filtered, deionized water for evaluating the system performance in
various computer automated operational modes. Alarms and emergency shutdown systems were tested
in many different modes of operation. The video camera systems located within the system enclosure
were also tested. The system was very well prepared and few problems were encountered. Minor
improvements to the graphical user interface screen layouts were requested. The system was unloaded
onto the new foundation adjacent to the Melton Valley Storage Tanks on December 30, 1998. This work
supports a FY99 key deliverable to deploy the Solid Liquid Separation CFF System at Oak Ridge
Reservation. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Feasibility Demonstration For Fluidic Sampler At Hanford Discussed
A review of the AEA Technology Test Implementation Plan to demonstrate the feasibility of a Nested
Fixed Depth Fluidic Sampler for potential application to Hanford double-shell tanks was held in Charlotte,
SC, on January 26, 1999. Representatives from the TFA, Hanford's PHMC, and AEA Technology
participated in the discussions. The nested sampler is being developed this year to support feed staging
and waste treatment activities at the Hanford Site. The nested sampler predecessor, the single point
sampler, was successfully deployed in a Savannah River Site Tank in September 1998.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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The nested fluidic sampler design allows sampling to be done without using moving parts, thereby
reducing maintenance concerns. A shielded sampling station sits atop and seals the tank riser. Power
fluidics hardware and piping is installed in the tank from the sampling station through the riser. Samples
are deposited in a vial inside the sampling station and can be remotely transferred to a shielded cask,
thereby protecting operators from receiving little, if any, dose.

Per the Implementation Plan, sampling test apparatus will be mocked up for full-scale testing at 24 and
57 foot sampling heights. The same dimensional hardware, piping configuration, and materials of
construction will be used in the test apparatus as is planned for the final design. The test objectives will
be to a) determine drive pressures that cause sample spitting at the sample needle, b) optimize operating
parameters to minimize sampling time, c) demonstrate that mean values of suspended solids
concentration and size distribution in samples taken by fluidic and grab sampling methods are
statistically the same, d) demonstrate plugged sample system recovery, and 5) determine upper bounds
of air flow needed to drive the sampler. The AEA Technology test results will be provided to the PHMC
for review mid-July who will then decide if the results meet the Hanford test performance objectives and if
a full-scale design of the fluidic sampler should be pursued. A 30% design review of the fluidic sampler
for Hanford is a TFA FY99 key deliverable. (Contact: Tom Thomas, INEEL, 208-526-3086)

Significant Events/Activities

Saltcake Dissolution Team Uncovers Discrepancy IN ESP Model
Environmental Simulation Program (ESP) is the model being used by the Hanford Site PHMC to evaluate
processing of tank wastes. TFA work supporting the ESP model revealed a loss of accuracy in ESP
version 6.0 compared to version 5.4. Some changes were inadvertently made to the sodium ion/nitrate
ion interaction parameters in the sodium nitrate system. The problem was originally discovered when
solubility predictions for Hanford Site Tank SY-101 made using ESP version 6.0 differed more from
actual waste data than did comparable predictions made using version 5.4.

OLI Systems confirmed that the differences in the prediction of sodium nitrate and sodium nitrite were
due to changes in the sodium nitrate system and the sodium ion/nitrate ion interaction parameters.
Solubility predictions were run for select species in the Hanford Tank SY-101 input stream; version 5.4
results were judged to be superior to those from the newer Windows version, V6.0. Parameters from
version 5.4 have been extracted and placed in a private databank for use with version 6.0. The Saltcake
Dissolution Team was asked to identify benchmark test cases that could be used to validate changes to
the ESP model. OLI seems open to use those cases and data developed by the team as part of their
software testing.

OLI will correct the problem in the upcoming software release and will beef up their testing procedures to
better identify deficiencies such as this one. An error in the model could have serious consequences,
such as line plugging or mixing of incompatible tank wastes which could result in unwanted precipitation
or chemical reactions. The major ESP users within Hanford's Tank Waste Remediation System are
aware of this problem. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Scarifying System Leaves Oak Ridge Tank Virtually Spotless
Legacy waste created from historical processing activities is stored in the Gunite and Associated Tanks
(GAATs) at Oak Ridge Reservation (ORR). From 1981 to 1983, most of the sludge was removed from
the GAATs using hydraulic sluicing. Less than a foot of sludge remains in each tank, though a few are
reported to contain several feet of sludge. The Modified Light Duty Utility Arm (MLDUA) and its suite of
end effectors continues to clean the residual waste left in the gunite tanks and move them toward
closure.

During the week of January 11, 1999, testing of the ultra high-pressure water pump system was
completed at the ORR. Tests determined that the maximum water jet pressure applied to the Gunite
Scarifying End Effector (GSEE) for continuous safe operation of the MLDUA is 20,000 psi. Tests
demonstrated that the traverse speed of the MLDUA vertical positioning mast could be raised from the
0.25 inch/second speed - routinely used when scarifying walls at 7000 psi - to 1 inch/second (maximum
speed available from the MLDUA) without loss of cleaning effectiveness. These tests were conducted
about six-inches from the tank wall. Tests conducted at a larger standoff distance (18-inches)
demonstrated a significant reduction in cleaning effectiveness, even at 20,000 psi water jet pressure.

http://www.hanford.gov/phmc/fact-2.htm
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After completion of operating parameter tests, scarifying of the tank walls in the north quadrant of tank
W-7 was initiated. Wall scarifying with the ultra high-pressure water pump required deployment of the
GSEE by the MLDUA for wall cleaning at 20,000 psi and about 9 gpm. The MLDUA was also used to
collect a scrape sample from the cleaned wall. Upon completion of tank scarification and cleaning, the
Collimated Analyzing Radiation Probe, developed by Oak Ridge National Laboratory and the Robotics
Crosscutting Program, was deployed by the MLDUA for a radiation survey of the tank wall. Beta-gamma
levels were decreased by 50% or more compared to surveys made before wall scarifying. Scarification
by the GSEE was so effective that very little material was collected during wall scraping.

The GSEE was designed and built by Pacific Northwest National Laboratory for ORR in FY97.
Deployment was delayed until a 20 ksi pump was obtained. The ultra-high pressure water pump was not
obtained until this year. Previously the Confined Sluicing End Effector (CSEE) was used on the walls with
8 -10 psi jets. The CSEE has converging jets while the GSEE has diverging jets. The object is to cut a
larger cleaning circle while maintaining closer proximity to the wall for faster cleaning of the gunite tanks.
(Contact Pete Gibbons, RPP, 372-4926; Barry Burks, PG, (423) 927-5519)

TRUEX Testing Completed At INEEL
Extended flowsheet testing of cesium ion exchange and the transuranic extraction (TRUEX) process was
recently completed with simulated sodium-bearing waste (SBW) at the Idaho National Engineering and
Environmental Laboratory (INEEL). The purpose of the extended flowsheet testing is to evaluate the
TRUEX process under continuous operation for an extended period of time. Testing lasted 72 hours,
during which the TRUEX solvent was recycled a total of 18 times. Testing was performed using 23
stages of 3.3-cm diameter centrifugal contactors. Aqueous raffinate from the TRUEX process was
collected and will be used as feed for extended flowsheet testing of the strontium extraction (SREX)
process. Effluent streams were sampled throughout the test in order to evaluate the performance of the
process and determine if buildup of any components occurred in the TRUEX solvent. Analytical results
from the testing are pending. The proposed sequencing of the unit operations (ion exchange, TRUEX,
and SREX) will also be evaluated. The TRUEX and SREX processes and an ammonium
molybdophosphate (AMP) ion exchange system were previously developed and demonstrated with
actual and simulated tank waste as part of the Tanks Focus Area program to evaluate solid separation
technologies. Further testing to gather the information necessary for implementation of these processes
is occurring at the INEEL through funding from DOE's Office of Environmental Management. (Contact:
Phil McGinnis, ORNL, 423-576-6845; Jack Watson, MMES, 423-574-6795)

RFP Issued For Savannah River Site Evaporator System
A Request for Proposal (RFP) for the Central Incinerator Facility (CIF) evaporator system was distributed
to commercial vendors on January 5, 1999. Funded through DOE's Accelerated Site Technology
Deployment Program, project teams from Savannah River Site (SRS) and Oak Ridge Reservation
collaborated to develop design specifications and the RFP for procurement of a modular evaporator
system to be installed at the Savannah River Site CIF site.

The TFA is investigating the use of a commercially available compact processing unit to help the site
avoid large capital expenditures on new facilities, while still meeting the waste acceptance criteria for
Savannah River Site's liquid effluent treatment plant. Evaporation capability will reduce disposal costs by
reducing the volume of waste blowdown liquids which must be grouted for disposal. The evaporator will
also allow the CIF to operate with more dilute off-gas quench and scrubber solutions, which reduce solids
buildup and costly off-gas filter change-outs. (Contact: Phil McGinnis, ORNL, 423-576-6845; Jack
Watson, MMES, 423-574-6795)

Pulse Jet Mixer In Place At Oak Ridge Reservation
The Bethel Valley Evaporator Service Tank (BVEST) V pulsating mixer is installed in Tank C-1 at Oak
Ridge Reservation. Hot operations are scheduled to begin in February to retrieve waste from tanks C1
and C2. This will be the precedent for using the system at the new Melton Valley Capacity Increase
tanks (MVCI). Upon completion of these activities, the outer skid will be moved from the C tanks to
MVCI. There, a new longer power cylinder with integral jet nozzle will be installed in two tanks. The
power cylinders will be move from tank to tank as necessary to retrieve sludge from the MVCI tanks.

In 1997, a Fluidic Pulse Jet Mixer was deployed in BVEST W-21, -22 and -23. This technology
effectively mobilized the waste in these tanks, allowing successful retrieval of the bulk of the sludge from
these tanks. The new system differs from the system used in tanks W-21, -22, -23 in that the power
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cylinder is located in the tank, and the cylinder and nozzle assembly can be rotated to aim the jets
around the tank. Cold testing in a scale tank in the U. K. has been previously demonstrated. (Contact:
Pete Gibbons, RPP, 509-372-4926)

Technical Assistance Provided For Hanford Retrieval Effort
The TFA Retrieval Technology Integration Manager (TIM) provided technical assistance to the Hanford
Site PHMC in support of a remediation effort for one of the Hanford's Miscellaneous Underground
Storage Tanks (MUST). Located in the Z-Plant compound (Z-plant was one of Hanford's weapons
productions plants), this MUST is a semi-lined tank used to hold sediment stripped from process streams.
Plutonium ended up as a major constituent. The constituents remaining in this tank must be retrieved and
packaged for transportation to WIPP. TFA's Retrieval TIM provided the PHMC contact with information
on retrieval efforts at Oak Ridge Reservation and Savannah River Site, as well as documentation of
available commercial technologies applicable to this task. Technical assistance provided by the TFA is
enabling the sites to rely on technical expertise, past experience and lessons learned from across the
DOE complex when confronted with similar remediation challenges. (Contact: Pete Gibbons, RPP, 509-
372-4926)

Consensus Reached On Performance Testing For Immobilized Low Activity Waste
Researchers from Pacific Northwest National Laboratory, the Savannah River Technology Center,
Catholic University and a representative from the TFAs Technical Advisory Group participated in
discussions on a technical approach and test matrix for evaluating long term performance of Hanford
Immobilized Low Activity Waste (ILAW) glass during a December TFA technical planning meeting in Salt
Lake City. Correlations between low-level waste glass formulations and high-level waste glass systems
evaluated in international field tests were also summarized.

There are currently no short term tests (~ 90 days) for determining very long term glass performance
(>10,000 yrs), so relating the results of available short term tests to long term performance is new
technology. Advantages and disadvantages of international in-situ tests, with an emphasis on field tests
of systems used in compositional correlations study, were examined and summarized in the TFA
workshop. The team reached consensus that performing a combination of product consistency tests (long
and short-term) and vapor phase hydration tests (varying parameters) provides the best approach for
meeting the data needs for Hanford's Performance Assessment.

The Hanford Site has approximately 54 millions gallons of radioactive waste in underground tank storage.
Last year a contract was signed with BNFL Inc to build and operate vitrification facilities for treatment of
the waste. This technical planning meeting clarified the technical approach and gained broad consensus
on the method for evaluating performance of Hanford ILAW. This will allow for more beneficial data
reviews and facilitate meeting the initial data calls for the Hanford Performance Assessment. (Contact Bill
Holtzscheiter, SRS, 803-725-2170)

Conferences and Meetings

Probe Designs Reviewed For Savannah River Site Tanks 40 And 43
The Tanks Focus Area's near term goal to avoid tank corrosion is to improve upon methods for
maintaining tank waste chemistry within the specification by adapting commercial monitors for in-tank
analysis of inhibitors and major species that control corrosion rates. The longer-term strategy for avoiding
corrosion in tanks includes development and assessment of corrosion monitoring methods that provide
more direct and real-time measurement of corrosion potential within a tank than do corrosion coupons.
Three electrochemical noise probes have been developed and deployed in tanks at the Hanford Site,
with another currently under development.

On December 15-16, 1998, the TFA Technology Delivery Manager and Technology Integration
Managers for Safety and Characterization attended a design review meeting to discuss sensor probes
being developed for Savannah River Site (SRS) Tanks 40 and 43. Along with TFA technical team
representatives, contractor representatives from the Savannah River and Hanford Sites, and the design
firms EIC Labs and Science & Engineering Applications, Inc. (SEA), met to review the SEA weight
percent density probe for Tank 40, and the EIC combined chemistry/electrical noise corrosion probe for
Tank 43. Areas reviewed in the design discussions were deployment mechanisms, tank farm interfaces,
field operation requirements, maintenance, safety and radiological protection. EIC's raman-based
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chemical speciation probe and analytical instrumentation for corrosion control will be tested in a SRS hot
cell on actual tank waste in FY99. The SEA probe will be deployed in FY00 under the Accelerated Site
Technology Deployment program.

In conjunction with the Characterization, Monitoring and Sensor Technology Crosscutting Program, the
TFA has a FY99 key deliverable to demonstrate the EIC probe with SRS waste. Results and lessons
learned from successful use of electrochemical noise (EN) probes at Hanford are being shared with SRS
as they work to develop their combined chemistry/EN corrosion probe. (Contact Mike Terry, LANL, 509-
372-4303; Tom Thomas, INEEL, 208-526-3086; Glenn Bastiaans, Ames Lab-ISU, (515) 294-3298)

Retrieval Performance Evaluation Report For Hanford Tanks Reviewed
On January 6-7, 1998, the Closure Technology Integration Manager provided technical assistance during
a review meeting with Hanford Tanks Initiative (HTI) and Jacobs Engineering Group personnel to discuss
the Retrieval Performance Evaluation Report and other HTI activities. The HTI/Jacobs assessment
included uncertainty and sensitivity analyses to begin to understand the key tank waste retrieval and
closure factors that potentially impact the environment. They stressed that source term and exposure
scenario information had the largest impact, and vadose zone information was less important. Prior to
completing their study they will perform a calculation on contaminant migration using the assumption that
most of Hanford's vadose zone does not exist. This calculation is intended to be a bounding sensitivity
assessment for any fast pathways through the vadose zone and will also provide insight on the
importance of vadose zone uncertainties towards contaminant migration towards the Columbia River.
Both State regulators and tribal representatives expressed their satisfaction that the HTI/Jacobs study
employed a systems approach for examining uncertainties and sensitivities. Distribution of the final
Retrieval Performance Report will occur in April 1999.

The group also discussed progress on work in Hanford's AX Tank Farm. Pacific Northwest National
Laboratory has performed solubility experiments on tank hard-heel samples removed from Tank AX-104.
After a 90-day deionized-water leach test, only 0.1% of the Tc-99 inventory had leached to the liquid
phase. The TFA-developed Light Duty Utility Arm will be deployed in Tank AX-104 before the end of
June to gather additional tank waste samples.

Key activities being conducted under the five-year HTI project include an assessment of compliance with
retrieval performance evaluation criteria, development of retrieval performance evaluation criteria
supporting readiness to close single-shell tanks, and characterization of residual waste to assess
compliance with retrieval performance criteria in the Tank AX-104 tank site. This work includes
characterization of the soils under and around Tank AX 104 with the data to be used to complete a risk
analysis of the waste within and outside of AX-104. The TFA Closure Technology Integration Manager is
providing technical integration to Jacobs to evaluate concepts for immobilization of contaminants that
cannot be retrieved and identify cost-effective approaches to improve long-term performance of tank
farm closure. (Contact: Larry Bustard, SNL, 505-845-8661)

TFA Authorized To Proceed With Fabrication Of Russian Pulsating Mixer Pump
On January 14 1999, a tele-video conference was held with American Russian Environmental Services
(ARES), Federal Energy Technology Center (FETC), Pacific Northwest National Laboratory (PNNL),
TFA, and Oak Ridge Reservation (ORR) GAAT staff to review the status on the Russian Pulsating Mixer
Pump (PMP). The Russian PMP system was demonstrated in a three-quarter scale test tank at Pacific
Northwest Laboratory in the summer of 1997 to evaluate its application for mixing and mobilizing sludge
in DOE's radioactive waste tanks. FETC issued a contract to ARES in mid-December 1998.

The Russian design from ARES was reviewed with the objective of releasing parts for fabrication. The
Functions and Requirements were reviewed for completeness and consistency with the design to date.
The consensus of the meeting was that a letter would be prepared for ORR transmittal to the TFA and
FETC authorizing ARES to procure and form the parts of the PMP. Remaining welding and pressure
vessel issues were projected to be resolved by the January 28, 1999, FETC kick-off meeting at ORR.
The DOE transmittal letter will allow ordering material in January, a critical path activity for meeting the
TFA FY99 deliverable for deployment of the Russian PMP in June at ORR. (Contact Pete Gibbons, RPP,
509-372-4926)

TFA Facilitates Lessons Learned From Modified LDUA Deployment
Lessons learned from deployment of the Modified Light Duty Utility Arm (MLDUA) in the Gunite and

http://www.hanford.gov/tanks/hti/hti.htm
http://www.fetc.doe.gov/
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Associated Tanks (GAATs) at Oak Ridge Reservation (ORR) were shared during a conference held on
December 7, 1998. At the request of the Hanford Tanks Initiative (HTI) Characterization Team, the Tanks
Focus Area Technology Delivery Manager facilitated the call between GAAT personnel and the HTI
Team. The HTI Characterization Team is currently going through the readiness evaluation process for
deployment of the LDUA in Tank AX-104. GAAT operations staff discussed their prior MLDUA
deployment experiences in the following areas: operating experience, operator training and qualification,
maintenance experience, software performance, equipment reliability, and overall assessment of system
performance. In their overall assessment, the GAAT staff reported that after thousands of hours of
operations the MLDUA system has performed very reliably and experienced only minor problems as
compared to other in-tank systems.

Since June 1997, GAAT operations staff has deployed the MLDUA with the Confined Sluicing End
Effector in four GAAT tanks (W3, W4, W6, W7) to perform waste heel retrieval and characterization
tasks. Lessons learned from the MLDUA deployment at ORR provides valuable information to the HTI
Team on what to expect before, during and after deployment. (Contact: Betty Carteret, PNNL, 509-375-
4337)

Upcoming Activities
February 1-2, 1999
Status of Pipe Unplugging, Florida International University, Florida 
(Contact: Pete Gibbons, RPP, 509-372-4926)

February 1-5, 1999
FETC Safety Evaluation Board Review, Morgantown, West Virginia 
(Contact: Mike Terry, LANL, 509-372-4303)

February 8-10, 1999
TIM/TAG Meeting, Salt Lake City, Utah 
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

February 11-12, 1999
Waste-management Education and Research Consortium (WERC), Albuquerque, New Mexico 
(Pete Gibbons, RPP, 509-372-4926)

February 17, 1999
AVS Review, Morgantown, West Virginia 
(Contact: Bill Holtzscheiter, SRS, 803-725-2170)

February 22-26, 1999
Argentine's Visit Melter at Clemson University, South Carolina 
(Contact: Bill Holtzscheiter, SRS, 803-725-2170)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tm.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov
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Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov

How to Subscribe
To receive an automatic copy of the message, send an E-mail message to 
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lyris@lyris.pnl.gov. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example: SUBSCRIBE TFALIST Jane Doe

How Do We Become the
Department We Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic
Communications, collectively own the department's future - our values,
mission, and business lines. Each of us is an ambassador for the whole
department.

In our effort to "own" the future of the department in the Battelle workplace
and to be in charge of our workplace destiny, we must strive to be good
ambassadors, both within Communications and across the
Laboratory. Futuring Task group 3 brainstormed how this might be
accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas
are important to you and, in your view, which ones will ensure our success.
Once the results of the anonymous survey are compiled, Task Group 3 will
present recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from
ourselves - Inreach
Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking
about a task that sounds like a communications job? If the job is not one that I would do, how can I
refer the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our

mailto:lyris@lyris.pnl.gov
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personal effectiveness and department strength, it is important to have know-who: knowing who has
expertise in areas other than our own that can turn a good product into great product. Would you attend
an informal, small group gathering on your own time, after work, to exchange leads, advice, support, and
information with other talented people in the department?

1. Small Group Gatherings - Joining know-
how with know-who

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our peers
while viewing or presenting booths demonstrating the special expertise and communications methods
used by fellow department staff members. Use this opportunity to get to know fellow department staff
and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples and
spread them on tables.

3. Technical and Electronic Communications
Professional Days

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to
get email that you want to get

 6. Would you be interested in
participating or developing some
aspect of this activity?
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 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as
resumes, portfolios, information stores, and personal information for the purpose of knowing each
other better.

7. Improved department web pages for
sharing information and supporting
operations within the department

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Brown bag lunches with Lois and the Business Line leaders where staff can interact and
discuss activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the
Business Line leaders

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 
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Section 2 - Marketing the T&ECD outside the
department - Outreach
"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for
marketing to PNNL research and
management staff

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 
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Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic
Communications Customer Fair

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part of
the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for the
kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's Forum,
BSA.

17. Information for New Hires

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept
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Add your comments 

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

* If you have created products that you would be willing to share for inclusion in a
portfolio, please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea
does not affect the anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training
These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model,
and relationship building. 

21. Staff Development Reviews and Rewards

 Excellent method for formalizing department
values

 Questionable if this method would benefit the
department

 This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio


TFA - Technical Highlights

http://emslws03/tfa/hilight/back/31jan99.htm[10/13/2009 10:46:06 AM]

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training
Program

 Excellent method for formalizing department
values

 Questionable if this method would benefit the
department

 This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

 

25. If this survey triggers ideas not mentioned for helping our staff become
ambassadors for the laboratory please use this comment box to let us know
what they are.

Thank you for participating in this survey.
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Disclaimer

 

Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a
monthly to biweekly basis. To be sure you don't miss an issue, see "How to Subscribe/Automatic E-mail
Notification" at the bottom of this page.

Period Ending December 31, 1998

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail Notification | Back

Issues |

Each year, the TFA identifies key products to be delivered to our users at the Hanford, Savannah River,
Oak Ridge, and Idaho Sites. These key products are listed at keyprod/index.stm. In each of our technical
highlights, the section regarding progress towards delivering key products is dedicated to telling you
about significant findings made and key milestones accomplished as we work towards delivering these
products. FY99 key products have been identified and are currently undergoing review.

Progress Toward Key Deliverables

Pulsed Air Mixing System Deployed in Gunite Tank W-9
Thick sludge on the bottom of a number of DOE's radioactive waste tanks presents a challenges in
retrieving tank waste. This sludge, which contains precipitated radionuclides of concern, is difficult to
pump out. One method to retrieve the sludge is the Pulseair Mixer. Adapted from industry, the mixer
delivers pulses of compressed air either between or to the underside of steel plates near the bottom of
the tanks. The created air bubbles burst, mixing the settled sludge.

In the summer of 1998 at the Oak Ridge Reservation, a pulsed air mixer system underwent cold tests
and successfully mobilized the denser sludge by mixing it with the lighter waste in preparation for pipeline
transfer. The mixer was then installed in Gunite and Associated Tank (GAAT) W-9, and in December
1998, the system was operated for several hours to mix the contents of the tank prior to sampling.
Samples of the slurry were then taken from the tank and submitted for analysis to determine the
radioactivity content.

The pulsed air mixer is part of Oak Ridge Reservation's Waste Conditioning System (WCS). The WCS
consists of an enclosure for the primary conditioning system components (samplers, classifier, grinder)
and a separate Solids Monitoring Test Loop (SMTL) enclosure containing the solids monitoring
instrumentation. The pulsed air mixer has been in place in the tank awaiting approval for startup of the
solids monitor. GAAT project personnel decided to start the mixer so they could evaluate the mixer and
waste compatibility, and to address concerns of the pump sitting in the waste for an extended period of
time. Although one of the thirteen plates was clogged, the mixer operated successfully. This deployment
meets an FY99 TFA key deliverable to deploy the pulsed air mixing system in the GAAT at Oak Ridge.
(Contact: Pete Gibbons, RPP, 509-372-4926)

TFA and Robotics Support TARZAN Project Review
At the request of the West Valley Demonstration Project and the Federal Energy Technology Center
(FETC), the TFA Technology Delivery Manager and Robotics Tank Waste Coordinator attended a project
review of the TARZAN Project in Pittsburgh, PA. The review was conducted at RedZone Robotics, who is
under contract to FETC to design and build a remote tool delivery system for deployment at the West

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.wv.doe.gov/home.htm
http://www.fetc.doe.gov/
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Valley Demonstration Project to support final tank cleanup activities.

This year, the West Valley Demonstration Project will be added to the group of DOE tanks sites (Oak
Ridge Reservation, Savannah River Site, Hanford Site, and Idaho National Environmental and
Engineering Laboratory) that receive direct support from the Tanks Focus Area. The West Valley
Demonstration Project is a former commercial nuclear fuel reprocessing facility located near West Valley,
New York. The site has four high-level waste storage tanks; two contain waste, the other two are spares.
Pretreatment of the high-level waste has been completed and vitrification began in 1996. Once
vitrification is completed, the site will begin removing residual wastes left in the tanks. The TARZAN
system is being developed to assist in the removal of this residual waste.

TARZAN is a remotely controlled mobile tool delivery system that has the capability to perform internal
cleaning and inspection of high-level waste tanks. It can be lowered through tank risers and has lights,
cameras, and a dexterous arm that can use a variety of end effectors to sluice, clean, inspect and survey
tanks contents. Grippers on each end of the TARZAN system allow it to move both horizontally and
vertically by attaching to internal tank structures. Because of the system's mobility, it can provide almost
100 percent coverage in a tank, minimizing the number of deployments.

Prior TFA and Robotics experience and lessons learned from projects including the Light Duty Utility Arm
and Houdini are being used by the West Valley Demonstration Project and FETC to evaluate planning,
technical progress and cost for the TARZAN Project. These activities support a FY99 TFA key
deliverable to complete testing and deliver the TARZAN System. (Contact: Betty Carteret, PNNL, 509-
375-4337; Pete Gibbons, RPP, 509-372-4926)

Deployment of Pulsating Mixer Pump Discussed at Oak Ridge Reservation
A kick off meeting was held from December 2-3, 1998 with Russian delegates and staff from the TFA
Technical Team, Oak Ridge National Laboratory (ORNL), and the American Russian Environmental
Services (ARES) company to discuss specifications for hot deployment of a Pulsating Mixer Pump (PMP)
in the Gunite and Associated Tanks (GAAT) project. The main purpose of the meeting was to discuss the
design and specification of a PMP for use in mobilization and mixing of the sludge in GAAT W-8.

Quality Assurance discussions were also held so that a path forward could be generated such that the
Russian delegates can provide the proper traceability and pedigree of the PMP so that the system can
safely be deployed in the Gunite Tanks. Technical discussions during the meeting provided staff an
understanding of the PMP, the interfaces between the site and ARES, as well interfaces among ARES'
subcontractors. A tour of the GAAT project was given to the Russian delegates so they could see the
tank farms and get an idea as to the extent of the GAAT retrieval system in deployment and operations.

The Russian PMP is based upon earlier work performed under DOE EM-50's Joint Coordination
Committee for Environmental Management program with TFA and Russian delegates that led to testing
of the system at PNNL during the summer of 1997. ORNL made the decision to support a hot
deployment of a PMP in March of 1998. Draft functional requirements were provided by PNNL in August.
A Federal Energy Technology Center contract to ARES was issued in mid-December. It is expected that
a design review of the Russian PMP and the interfaces will be held in mid-January in Oak Ridge. Cold
testing is scheduled for May at Oak Ridge, followed by hot deployment in the June-July timeframe.
(Contact: Pete Gibbons, RPP, 509-372-4926)

Significant Events/Activities

Cone Permeameter(tm) (CPer) Demonstrated at Hanford
Approximately 54 millions gallons of high-level waste remain in aging single- and double-shell tank
storage at Hanford. Sixty-seven of the 149 single-shell tanks are known or assumed to have leaked
radioactive contamination to the soil. Though no tanks are currently leaking, a better understanding of
what has already leaked, and how rapidly it is moving toward the groundwater is needed for assessing
risks in tank remediation planning. Questions that remain to be answered include the estimate of
contaminant inventory in the upper vadose zone in the tank farms, selected contaminant mobility in
Hanford soils, and soil properties that influence contaminant mobility. In response to this need, the
Hanford Tanks Initiative (HTI) Cone Penetrometer probe demonstration will introduce a new capability to
accelerate characterization of leaked contaminants in soils beneath the Hanford tank farms.

http://www.fetc.doe.gov/
http://www.hanford.gov/tanks/hti/hti.htm
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As part of this effort, the HTI facilitated the demonstration of the Cone Permeameter(tm) (CPer) tool
during the cone penetrometer probe qualification testing at a non-radioactive test site. The demonstration
took place November 19 through November 24 at the Immobilized Low Activity Waste Disposal Complex
test site in the 200 East Area. The CPer tool, previously demonstrated at the Savannah River Site in
1997, has the potential for rapid and accurate in situ air permeability measurements in Hanford soils,
which could provide significant and important new information to support contaminant transport studies.
The CPer demonstration was supported by the HTI Cone Penetrometer Applications and Hanford field
support team. The developer, Science & Engineering Associates, Inc., and Applied Research Associates,
Inc. performed the demonstration. The demonstration test report is expected to be issued in January
1999, and will support the FY99 TFA key deliverable to deploy an initial cone penetrometer in the vadose
zone beneath Hanford Tank AX-104. (Contact: Tom Thomas, INEEL, 208-526-3086)

Conferences and Meetings

Savannah River Site Hosts Orientation for In-Situ Regenerable HEPA Filter Proposal
Representatives
A pre-proposal visit to the Savannah River Site was held in preparation for the formal release of the
Request for Proposal for an Alternative High Efficiency, Particulate, Air (HEPA) Filtration System by the
Federal Energy Technology Center (FETC). FETC is teaming with the TFA to address a need identified
at the DOE sites for lower maintenance HEPA filtration systems. HEPA filters are used throughout the
DOE complex to ensure that air emissions to the environment are free of radioactive particulates. Typical
glass fiber filters eventually fail because of particulate loading and/or moisture invasion. During filter
replacement, personnel are exposed to radiation and the filters must be disposed of, increasing the cost
of managing the tanks. The primary objective of this project is to develop moisture-tolerant, washable
HEPA filters to replace the glass fiber filters currently in use

A general session was held to orient the attendees on the purpose and scope of the procurement. This
was followed by a tour of the Alternative HEPA Filter Test Assembly by Savannah River Technology
Center personnel, and a tour of the H Area Tank Farm. The day closed with a question and answer
session. FETC released the formal Request for Proposal on December 11, 1998 and proposals are due
45 days thereafter. The regenerable HEPA filtration system will address the need at DOE facilities for
HEPA filters that can remain in place while washing, reducing personnel exposures and the costs for
processing and disposing the filters. (Contact: Mike Terry, LANL, 509-372-4303)

TFA Reviews Hanford Technology Efforst with Site Representatives
The Tanks Focus Area and Hanford's contractor operations and engineering staff met on December 4,
1998, to review TFA activities being conducted in support of Hanford technical needs. The Hanford Site
has 177 radioactive waste storage tanks, which contain 54 million gallons of waste generated from
plutonium production activities and Cold War efforts. Due to the complexity and sheer volume of
Hanford's waste, the Site faces a daunting challenge in remediating the tank waste to ensure protection
of human health and the environment. TFA is helping resolve key technical issues and is delivering
critical technology to support Hanford's tank waste remediation efforts. This meeting continued TFA's
complex-wide effort to better integrate with the operations and engineering organizations at the tank
sites.

At the meeting, overviews of the Hanford Tank Waste Remediation System and TFA programs, including
the suite of TFA-developed technologies and data, were presented. Detailed discussions were conducted
on the Nested-Array Sampler for sampling tank wastes and the EN Corrosion Probe for monitoring tank
corrosion. Saltcake dissolution work was also summarized. TFA presentations on work in direct support
of Hanford needs were well received and fostered enthusiastic discussion among the participants. The
review meeting was highly successful in increasing the awareness of TFA technology development
activities in direct support of Hanford needs and in fostering communications among all participants.
More frequent review meetings are planned for the future. (Contact Joe Westsik, PNNL, 509-372-6330)

TFA Conducts Retrieval/Closure Workshop at Savannah River Site
The TFA's Retrieval and Closure Technology Integration Managers organized and conducted a
combined national technology exchange at the Savannah River Site on December 7-12, 1998. Over 60
participants including users and technical experts from Hanford, Savannah River Site, Oak Ridge
Reservation, Idaho National Engineering and Environmental Laboratory; West Valley Demonstration

http://www.fetc.doe.gov/
http://www.hanford.gov/twrs/twrs.htm
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Project, Fernald, and Florida International University attended two one-and-a-half day sessions and a
site tour. Participants were briefed on the current status of retrieval and closure activities at the sites,
including lessons learned.

During the closure portion of the exchange, Savannah River Site tank closure representatives indicated a
desire to hold a programmatic closure exchange with Headquarters and other site personnel following
completion of the Nuclear Regulatory Commission review of the site's closure efforts. Savannah River
Site closure perspectives were followed by discussions on oxalic acid cleaning, small tank closures, tank
stabilization and fill approaches, protection of the public, tank farm and ancillary equipment closures, and
residual Tc-99 waste characterization.

The retrieval sessions consisted of briefings from retrieval projects at each site. Current status, future
plans and lessons learned were discussed. The session was completed with a TFA technology update,
including the status and future plans for the Retrieval Technology Guide. The session concluded with a
group discussion on what worked well and what could have worked better.

Through TFA's technology integration processes, there are now contacts at each DOE site that are fully
knowledgeable of data, precedence, and lessons learned from various retrieval and closure activities
across the complex. A follow on meeting is planned for June of 1999. (Contact: Pete Gibbons, RPP, 509-
372-4926; Larry Bustard, SNL, 505-845-8661)

Technology Needs Discussed at Oak Ridge
A meeting was held in December with the TFA Technology Integration Managers for Characterization
and Safety to discuss Oak Ridge Reservation (ORR) needs in FY 2000 and beyond. Participants at the
meeting included representatives from the Site Technology Coordination Group, Robotics Crosscut
program, Oak Ridge National Laboratory (ORNL) and ORR's Management and Integration Contractor,
Bechtel Jacobs. A variety of needs were discussed, including an improved suspended solids monitor, in-
line viscosity instrumentation, non-destructive-examination equipment for tank integrity assessments,
improved video inspection systems for limited access horizontal tanks, and inventory measurement
techniques.

The Oak Ridge Reservation has 89 underground storage tanks with capacities ranging from 40 to
170,000 gallons. Of these, the 34 tanks addressed by the TFA contain legacy waste and active waste.
Legacy waste (approximately 328,000 gallons) was created from historical processing activities, and is
stored in 16 Gunite and Associated Tanks (GAATs) and five Old Hydrofracture Facility Tanks. Newly
generated waste results from decontamination activities and ongoing research and development efforts.
This waste is sent to 13 active 50,000-gallon stainless-steel central treatment/storage tanks located in
the site's Melton Valley and Bethel Valley areas. Although typically less radioactive, the contents of the
ORNL tanks have many of the characteristics of the high-level tank waste at other DOE sites, which
allows similar remediation technologies to be used.

ORNL currently is scheduled to turn over the eight Melton Valley Storage Tanks (MVSTs) to the private
sector in 2002. Prior to that, ORNL plans to inspect the condition of the tanks and quantify the volume of
sludge under the supernatant. The approach would be to lower a camera down a 3-inch riser for a visual
internal inspection of the tank and to estimate the volume of sludge by its emerging profile as the
supernatant is pumped from the tanks. The MVSTs are housed in a large concrete room which will allow
access for external inspection. FY00 technology needs in this area are highly conditional on the results of
the field test to be conducted between January and March of 1999. (Contact: Mike Terry, LANL, 509-372-
4303; Tom Thomas, INEEL, 208-526-3086)

Upcoming Activities
January 6-7, 1999
HTI Meeting, Idaho
(Contact: Larry Bustard, SNL, 505-845-8661)

January 11, 1999
Russian Mixer Design Review, Oak Ridge National Laboratory
(Contact: Pete Gibbons, RPP, 590-372-4926)

http://www.nrc.gov/
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February 8-10, 1999
TIM/TAG Meeting, Salt Lake City, Utah
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tm.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov
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Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov

How to Subscribe
To receive an automatic copy of the message, send an E-mail message to 
lyris@lyris.pnl.gov. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example: SUBSCRIBE TFALIST Jane Doe

How Do We Become the
Department We Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic
Communications, collectively own the department's future - our values,
mission, and business lines. Each of us is an ambassador for the whole
department.

In our effort to "own" the future of the department in the Battelle workplace
and to be in charge of our workplace destiny, we must strive to be good
ambassadors, both within Communications and across the
Laboratory. Futuring Task group 3 brainstormed how this might be
accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas
are important to you and, in your view, which ones will ensure our success.
Once the results of the anonymous survey are compiled, Task Group 3 will
present recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from
ourselves - Inreach

mailto:lyris@lyris.pnl.gov
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Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking
about a task that sounds like a communications job? If the job is not one that I would do, how can I
refer the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our
personal effectiveness and department strength, it is important to have know-who: knowing who has
expertise in areas other than our own that can turn a good product into great product. Would you attend
an informal, small group gathering on your own time, after work, to exchange leads, advice, support, and
information with other talented people in the department?

1. Small Group Gatherings - Joining know-
how with know-who

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our peers
while viewing or presenting booths demonstrating the special expertise and communications methods
used by fellow department staff members. Use this opportunity to get to know fellow department staff
and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples and
spread them on tables.

3. Technical and Electronic Communications
Professional Days

 Excellent method for valuable networking

4. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
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 Questionable if this method would benefit the
department

 This method seems unlikely to increase
valuable networking
Add your comments 

 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to
get email that you want to get

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as
resumes, portfolios, information stores, and personal information for the purpose of knowing each
other better.

7. Improved department web pages for
sharing information and supporting
operations within the department

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 
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Brown bag lunches with Lois and the Business Line leaders where staff can interact and
discuss activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the
Business Line leaders

 Excellent method for valuable networking
 Questionable if this method would benefit the

department
 This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

 

Section 2 - Marketing the T&ECD outside the
department - Outreach
"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for
marketing to PNNL research and
management staff

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 
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Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic
Communications Customer Fair

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.
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At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part of
the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for the
kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's Forum,
BSA.

17. Information for New Hires

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

 Excellent method to market the department
 Questionable if this method would benefit the

department
 This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

* If you have created products that you would be willing to share for inclusion in a
portfolio, please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea
does not affect the anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model,
and relationship building. 

21. Staff Development Reviews and Rewards

 Excellent method for formalizing department
values

 Questionable if this method would benefit the
department

 This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training
Program

 Excellent method for formalizing department
values

 Questionable if this method would benefit the
department

 This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some
aspect of this activity?

 Highly interested
 Somewhat interested
 Unable to participate
 No benefit to me or my dept

Add your comments 

 

25. If this survey triggers ideas not mentioned for helping our staff become
ambassadors for the laboratory please use this comment box to let us know
what they are.
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Thank you for participating in this survey.
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an
issue, see "How to Subscribe" at the bottom of this page.

Period Ending November 30, 1998

| Significant Events | Conferences and Meetings | Upcoming Activities | Technical
Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

Each year, the TFA identifies key products to be delivered to our users at the
Hanford, Savannah River, Oak Ridge, and Idaho Sites. These key products are
listed at keyprod/index.stm. In each of our technical highlights, the section
regarding progress towards delivering key products is dedicated to telling you
about significant findings made and key milestones accomplished as we work
towards delivering these products. FY99 key products have been identified and
are currently undergoing review.

Progress Toward Key Deliverables
Nothing to report at this time.

Significant Events

Crystallization in Feed Pump During DWPF Recycle Stream Tests 
Studies are being conducted under the ASTD program to verify that crystalline
silicotitanate (CST) ion exchanger can be used to remove cesium from the DWPF
recycle stream at the Savannah River Site. The DWPF recycle stream is formed
primarily from the vitrification operation aqueous scrubber. Decontamination is
necessary so that the aqueous stream can be sent to the Effluent Treatment
Facility rather than to the tank farm.

Three sets of simulant tests are being conducted at ORNL to examine the ion
exchange column flow rate and column height to optimize the conditions for the
radioactive column testing at SRTC. The initial work involved batch Kd tests to
obtain ion-exchange-loading information. These tests verified that the simulant
used for Savannah River Site Tank 22 waste, which has accumulated wastes for

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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DWPF, behaves much like an actual waste sample. After the batch tests, column
tests were performed to determine effective column design and operating
conditions. An additional test will be conducted using a larger column to evaluate
scale-up behavior.

Initial column tests were run with Tank 22 wastes, which will be the first material
processed through the DWPF recycle Cs removal column. The most recent tests
used a "reduced-inhibitor" feed expected in future DWPF operations. The
reduced-inhibitor simulant has a lower pH and is at or below its solubility limit,
depending on the pH. Adding caustic increases the solubility, but also increases
salt handling requirements in the final waste form.

During column tests at ORNL, the column feed pump seized multiple times.
Precipitate formed in the pump head between the ceramic pump cylinder and
piston. The ceramic is suspected of providing nucleation sites for crystallization.
Although the ceramic pump components probably initiated precipitation in this
case, precipitation could occur at other locations in the system, including the CST
in the column, for similar feeds near saturation. Thermodynamic calculation
indicated that the probable precipitant was NaAlSiO4 and that the equilibrium pH
would be 12.75. The pH measured post-column was 12.5 - 12.6, while the initial
pH was 11.6. Remaining tests will use a higher pH to avoid this problem.

Crystallization is an important consideration in design and operation of the DWPF
cesium removal system to prevent plugged lines, valves, pumps, etc. (Contact Phil
McGinnis, ORNL, 423-576-6845)

New Pour Spout Tested and Working Well
During the week of November 2, 1998, the TFA technical team worked with
Clemson University to install the Defense Waste Processing Facility (DWPF)
prototypic pour spout with the dual knife edge configuration. Installation and
checkout of the knife-edge went smoothly with key participation and fabrication
support from DWPF Engineering. In addition, the super-heater was loaded with
glass taken from the canisters supplied by DWPF from the Non-radioactive
Qualification Run Series. The glass was heated and poured through the pour
spout providing a function check on the key systems. Since the knife edges are in
pristine condition, the pour went very smoothly, with sustained operations over the
range from 20 to 150 pounds per hour. Approximately 700 pounds of glass were
poured. At the same time a pilot/seat type of valve was evaluated for glass flow
control and worked satisfactorily.

In the process of pouring a molten radioactive waste into storage canisters, small
deposits of glass can accumulate on the melter's pour spout. These deposits must
be periodically removed to maintain melter operability, posing risk to workers and
impeding the vitrification process. A new pour spout is essential for improved
performance in transferring Savannah River Site radioactive waste glass into the
storage canisters. (Contact Bill Holtzscheiter, WSRC, 803-725-2170)

Field Tests for Cone Penetrometer Demonstrated
The ARA-modified Cone Penetrometer Soil Multi-Sample Probe (SSP) unit was
successfully demonstrated in the Hanford vadose zone during the week of
October 19, 1998, during which several discrete soil samples were taken at
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various depths during a single push at the Immobilized Low Activity Waste
Disposal Complex (ILAWDC) test site in Hanford's 200 East Area. A cone
penetrometer system will be used to obtain data and samples in the vadose zone
surrounding Tank AX-104, providing characterization information that will be vital
to making decisions associated with tank waste retrieval and tank waste closure at
Hanford.

The latching mechanism for locking the sampling canister into position within the
forward tip of the SSP module has been redesigned to provide a more robust
design and greater reliability for soil sampling at Hanford. The modified SSP unit
will be further tested and evaluated during qualification testing planned for the
week of December 7, 1998.

Development testing for the Cone Penetrometer Soil Multi-Sample Probe (SSP)
Magnetometer and Inclinometer (M&I) module was completed on October 23,
1998, at the ILAWDC test site. The tests were witnessed by Hanford Tanks
Initiative technical staff and determined to adequately define the operational
characteristics and performance of the M&I module. This module will be deployed
at the tip of the SSP during pushing operations and will provide data required to
avoid damage to subsurface ferrous structures and to monitor the probe's relative
vertical position at depth during penetration. (Contact: Tom Thomas, INEEL, 208-
526-3086)

Saltcake Dissolution Modeling Used to Examine SY-101
A report was prepared by Mississippi State University/Diagnostic Instrumentation
and Analytical Laboratory covering the work of the Pretreatment Saltcake
Dissolution team. Significant progress was made in comparing the experimental
results of saltcake dissolution tests with predictions of the Environmental
Simulation Program (ESP). Results indicated that good agreement on the
composition of supernates was obtained for dilutions greater than 1:1 by weight.
At smaller dilutions the ESP calculations consistently underestimated the mass of
solids observed in the tests. This difference can be attributed to the solid-liquid
equilibria of double-salts, such as sodium phosphate fluoride. Solubility tests of
components of the double-salts at a range of ionic strengths and comparison
calculations with the SOLGASMIX code are being used to enhance ESP in the
calculation of double salts.

Studies on Hanford Tank SY-101 as requested by DOE-RL were run using ESP.
Scenarios involving direct addition of diluent to the tank and transferring a volume
of supernate from SY-101 to SY-102 were examined. A volume increase over and
above that of the added diluent was predicted upon direct addition to the tank.
However, transfer of 100,000 gallons of supernate from SY-101 to SY-102
followed by the addition of 100,000 gallons of inhibited water resulted in a
predicted SY-101 solids loading of 9.19 wt %, down from an initial 14.58 wt %.
These results are an important contribution to the discussions on how to deal with
the level increase in SY-101 at Hanford. (Contact: Phil McGinnis, ORNL, 423-576-
6845)

Technical Assistance Provided for SY-101 Crust Growth
From November 10 to 12, 1998 representatives from TFA provided technical
assistance during the SY-101 Level Growth Options Workshop held in Richland,

http://www.msstate.edu/Dept/DIAL/
http://www.msstate.edu/Dept/DIAL/
http://www.hanford.gov/press/1998/98-017.htm
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Washington. The problem addressed at the workshop was the unexplained waste
surface level growth in Tank SY-101 at Hanford. This growth suggests different
waste behavior from that described in the Tank Waste Remediation System
Authorization Basis. Specific issues of concern regarding the waste behavior are:

the rising surface level may reach physical encumbrances or limits within the
tank (e.g., instrumentation, cameras, authorization basis limits, and double
containment). Continued decreases in the available tank headspace may
exacerbate certain analyzed accidents (e.g., reduces the time available
between loss of ventilation and accumulation of flammable gases to a level
greater than the lower flammability limit which may increase the probability
and severity of a gas release event)
potential for new hazards if significant quantities of flammable gas are
retained by the crust (e.g., crust collapse gas release events and in-crust
deflagrations).
because Tank 241-SY-101 has the potential for a Buoyant Displacement
Gas Release Event there is a need for an indication of that potential. Riser
surface level measurement is no longer a relevant indication of the potential
for such events. Therefore, gas monitoring and temperature data are being
used to supplement level data as indicators of potential for these events.

The objectives of the workshop were to:

develop a ranked list of options to mitigate or remediate the SY-101 level
growth and to monitor buoyant displacement;
identify the advantages and disadvantages, enabling assumptions, rough
order-of-magnitude cost and schedule estimates on preferred options to
mitigate or remediate level growth and monitor buoyant displacement;
present the recommended three options, the preferred approach, and
supporting estimates to senior management; and
obtain consensus and build a team approach.

The preferred option consisted of an integrated set of steps that included five of
the top six options presented. The approach provides for a four-step
implementation of waste transfer to Tank SY-102 and dilution activities coupled
with intermediate decision points to assess the success of the previous step. In
parallel with this approach, in-tank testing will be performed to determine the
effects of spraying water on the crust in an attempt to dissolve it. The results of
the testing will, if appropriate, be integrated into any dilution efforts. The tank mixer
pump will continue to operate and current tank monitoring techniques will
continue. The options were presented to DOE and Contractor senior managers
and preliminary approval was given to proceed with the preferred alternatives.
(Contact: Mike Terry, LANL, 509-372-4303)

Conferences and Meetings

Retrieval Needs Discussed, Technical Assistance Provided at Savannah
River Site 
A kick-off meeting was held at the Savannah River Site (SRS) on October 27-29,
1998 to discuss FY99 retrieval activities. Plans for executing the FY99 activities
were reviewed and retrieval needs for FY00 were also reviewed and discussed.

http://www.hanford.gov/press/1998/98-017.htm
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Technical assistance was provided to SRS by delivering a suggested design for
their oscillating Flygt mixer deployments and by crafting the final form of the
Functions and Requirements section for a FETC procurement for pipeline
unplugging tests at Florida International University. (Contact: Pete Gibbons, RPP,
509-372-4926; Larry Bustard, SNL, 505-845-8661)

Milestones Revised for Delivery of AEA Fluidic Sampler
The TFA Technical Team met with DOE-RL contractor staff at Hanford on October
27-29, 1998, to determine test performance objectives for the AEA support task to
the TFA Technical Task Plan (TTP) titled "PHMC Characterization and Safety-
Representative Sampling." The group also agreed on revised milestones for the
TTP due to a one-year delay in planned delivery of the AEA Nested Array Fluidic
Sampler. The group agreed to a schedule for generating a FY99 AEA Statement
of Work (SOW), test plan and Project Test Plan by December 15, 1998.

A major feasibility issue had been identified as a result of fluidic sampler tests
conducted by AEA in September 1998. During the tests, about 450 SCFM of air
flow on the pressure swing was required to pump the sample to the 57 foot level.
Based on prior discussions with AEA, it was assumed that the required flow would
be about 10 SCFM. The lower flow rate is needed to avoid upsetting the required
negative pressure balance in the tank head space and to avoid having to apply for
an air quality permit to exhaust additional gas flow. If the sampler cannot be
designed to operate at or near the lower level of flow, it may be necessary to
terminate the project. This decision will be one of the TFA TTP milestones dated
5/31/99. Based on extensive group discussions, most of the nominal test
requirements and performance were established for the AEA Statement Of Work.

The TFA TTP RL0-8-WT-22 titled "PHMC Characterization and Safety -
Representative Sampling" will be revised for TFA review prior to November 24,
1998. (Contact: Tom Thomas, INEEL, 208-526-3086)

FY99 Kickoff Meeting a Success
Much was accomplished during two-day roundtable and breakout discussions at
the FY99 Kickoff Meeting in Idaho on November 2-4, 1998. Representatives from
each site presented accomplishments made during the previous year, and
planning activities for FY99 were discussed. DOE-HQ representatives in
attendance commented that, based on attending the meeting, it was
understandable why the TFA was so successful. A representative from West
Valley also attended the meeting and activities are in progress to add the site to
the TFA. Representatives from Idaho National Environmental and Engineering
Laboratory coordinating an informative site tour for approximately 25 people on
the last day of the meeting, which was beneficial to all who participated. (Contact:
Tom Brouns, PNNL, 509-372-6265)

Cs Removal Technical Assistance Provided to Hanford Privatization
Contractor
The TFA Technical Team met with BNFL Inc. and DOE-RL on November 16,
1998, to discuss the focus areas' results from Cs research. TFA and ESP have
studied Cs removal from various high and low level waste streams for the past
seven years. Two of the researchers (ORNL and PHMC) that performed the work
presented the data from their studies. Specific materials analyzed included CST,

http://www.fetc.doe.gov/
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Superlig 644, and RF sorbents. BNFL Inc. has stated that they intend to use
Superlig 644 and were interested in comparing their results to those obtained by
TFA.

BNFL Inc. was awarded a contract in August 1998 by DOE to provide privatized
treatment and immobilization services for Hanford tank waste. This technical
assistance meeting was beneficial to BNFL Inc., in their evaluation of separation
and vitrification options. BNFL Inc., has committed to make available to TFA the
reports from their research on Superlig 644 and the evaluation of other options.
(Contact: Roger Gilchrist, PNNL, 509-372-6088; Phil McGinnis, ORNL, 423-576-
6845)

Teamwork Necessary Among TFA and Crosscut Programs
An EMSP workshop was held at Hanford November 17-18, 1998, showcasing the
new High-Level Waste (HLW) award recipients. The TFA Team presented the
operational model of the focus area, identified the participants (sites and
individuals), and introduced the desired mode of communication with the focus
area (i.e., through the TIMs). The Hanford Site representative and an HLW user
gave presentations on their perspective of science needs and the usefulness of
working with the TFA. Award recipients gave a short presentation on their work
during three concurrent breakout sessions. The cognizant TIMs, EMSP support
staff and representatives of the TFA technical team management conducted one-
on-one discussions with principal investigators. By continuing to work closely with
the principal investigators, the TFA can expedite potential application of ESP
technologies to solve TFA problems. (Contact: Tom Brouns, PNNL, 509-372-
6265)

Technology Gaps Identified For Waste Feed Sampling and Analysis
The TFA met with DOE-RL and contractor staff on November 19, 1998, to discuss
the Hanford TFA technology need titled "Direct Analysis of Regulated Inorganic
and Organic Constituents of Concern". The technology gaps identified for
collaborative TFA support included development of a solid phase extraction
technique for SW-846 methods 8081A (for organochlorine pesticides by GC) and
8151A (for chlorinated herbicides by GC), certification of sample collection
methods using VOA vials (40 cc), and development of the Laser Ablation/Mass
Spectrometer (LA/MS) for quantitative direct analysis of suspended solids after
separation from the slurry.

DOE will be adopting the position that waste in the feed staging tank for transfer to
the Phase I Privatization vendor will have to be certified via EPA protocol
sampling and analysis methods prior to transfer. DOE will be conducting a major
effort in FY99 and FY00 titled "Regulatory DQO Implementation" for the purpose
of validating Hanford laboratory methods per EPA protocol methods specified in
SW-846. The need to bring the laboratory methods to the tank farm by use of
mobile laboratory modules was also discussed. The assumption is that sample
packaging, handling, and road transport to a laboratory will become a serious
bottleneck in providing sufficient feedstock to match the private vendor's
production capacity and the penalty for failing to do so would be prohibitive. It is
anticipated that EPA certified methods for both sampling and analysis would have
to be in place at the tank farm by the year 2004 at the latest. (Contact: Tom
Thomas, INEEL, Phone: 208-526-3086)

http://www.hanford.gov/press/1998/98-078.htm
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Upcoming Activities
November 30 - December 2, 1998
Pre-Proposal Conference on Regenerable HEPA Filters, Savannah River Site,
South Carolina
(Contact: Mike Terry, LANL, 509-372-4303; Tom Thomas, INEEL, 208-526-3086)

December 2 - 3 1998
Kickoff Meeting for Russian Mixer, Oak Ridge Reservation, Tennessee
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

December 7-10, 1998
Retrieval/Closure Technical Exchange Meeting, Savannah River Site, South
Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926; Larry Bustard, SNL, 505-845-8661)

December 7 - 9, 1998
Glass Formulation Data Meeting, Idaho
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

December 10-11, 1998
Product Acceptance Planning Meeting, Salt Lake City, Utah
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

December 15, 1998
Design Review for Savannah River Site 3C Probe, Savannah River Site, South
Carolina 
(Contact: Mike Terry, LANL, 509-372-4303; Tom Thomas, INEEL, 208-526-3086)

December 17, 1998
Oak Ridge Needs Meeting, Oak Ridge, Tennessee 
(Contact: Mike Terry, LANL, 509-372-4303; Tom Thomas, INEEL, 208-526-3086)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tm.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
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Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
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Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical
events and accomplishments on a monthly to biweekly basis. To be sure
you don't miss an issue, see "How to Subscribe" at the bottom of this
page.

Period Ending October 30, 1998

| Significant Events | Conferences and Meetings | Upcoming Activities |
Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

For FY98, the TFA identified 21 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho Sites.
These key products are listed at keyprod. In each of our technical
highlights, the section regarding progress towards delivering key
products is dedicated to telling you about significant findings made and
key milestones accomplished as we work towards delivering these
products. FY99 key products have been identified and will be reported
beginning with the next issue.

Progress Towards Delivering Key FY98
Products

Several of the TFA's key deliverables were completed in late September.
The completion of these deliverables is discussed here.

Interface Requirements Identified for Industry to Retrieve
Hanford Tank Heel
More than 40 years of nuclear processing and the use of numerous
storage methods for the millions of gallons of chemically complex waste
in underground tanks leaves the Hanford Site faced with a variety of
waste retrieval challenges. One of the these challenges occurs in Tank C-
106, a sound single-shell tank. This tank contains a hard layer of
radioactive waste on the bottom of the tank that is not expected to be
removed by sluicing. In February 1998, Foster-Wheeler Environmental
and Los Alamos Technical Associates were awarded performance-based
service contracts to remove the hard heel and residual waste from Tank
C-106. The two vendors are competing for the opportunity to deploy
their selected retrieval technologies. Both teams have chosen vehicle-
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based systems as platforms to manipulate tools inside of the waste tank.

In order to deploy one of these crawler based systems the physical
interfaces need to be defined between the site and the vendors retrieval
system. The Hanford Tanks Initiative, supported by the TFA and
Hanford's Tank Waste Remediation System, developed and completed
the Hanford Tanks Initiative Interface Control Document for the user on
September 21, 1998.

Retrieval of the hard heel is scheduled to occur following the retrieval of
the high heat sludge waste by sluicing which is currently underway.
Transmittal of the interface control documents completes a TFA key
deliverable for retrieval of Tank C-106 hard heel. (Contact Pete
Gibbons, Numatec Hanford Corporation, 509-372-4926)

High-Level Waste Separations Filter Demonstrated at INEEL
Testing and evaluation of a Cells Unit Filter (CUF) has been
demonstrated at Idaho National Engineering and Environmental
Laboratory (INEEL) Remote Analytical Laboratory. The testing was
conducted to determine the efficiency of the CUF in removing solids
from INEEL's calcined waste, and the ability to regenerate the filter by
backflushing or chemical treatment. Results of the test and associated
analysis are documented in an INEEL technical report (INEEL/EXT-98-
00749).

Current planning baselines require that Idaho's inventory of calcined
waste be separated into high- and low-activity waste fractions before
vitrification. Removal of the solids is required so that the majority of the
separated waste stream can meet the U.S. Nuclear Regulatory
Commission's regulations for low-level waste disposal, while also
reducing the amount of high-activity waste requiring vitrification.
Successful implementation of a solids-separation system and the ability
for in situ filter regeneration (the ability to re-use a filter without
removal for cleaning) would mean a significant overall cost reduction for
disposal of INEEL's wastes.

The Savannah River Site provided the CUF to test hot samples of
dissolved INEEL calcine waste. Results of this work will be
incorporated into an integrated demonstration of technologies for
actinide and fission product removal in FY99. (Contact: Phil McGinnis,
ORNL, 423-576-6845)

Critical Data Published on Increasing Waste Loading in Glass
Canisters
The Defense Waste Processing Facility (DWPF) is one of the largest
radioactive waste vitrification plants in the world. This facility takes
radioactive waste from Savannah River Site (SRS) tanks and converts it
into a glass waste form, keeping radionuclides away from the
environment. Due to funding limitations and the importance of initiating
operation of the DWPF, applicable data was limited. This resulted in
conservative process control models for waste loading. The site user
submitted a need for high-quality data that met national data standards to
improve the data models.
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The TFA and its partners developed a test matrix of 53 glasses
(including two duplicates) using statistical experimental methods. The
researchers then tested the effect of glass composition on the liquidus
temperature. Liquidus temperature is the point at which the glass is
liquid and does not contain any crystals. After their testing, the
researchers provided the user with high-quality data on the effect of
different oxides on the liquidus temperature, that is, how hot did the
melter have to run to make the glass homogeneous. The researchers
observed that chromium and nickel oxides strongly increase the liquidus
temperature. Magnesium, titanium, aluminum, and iron oxides
moderately increase the liquidus temperature. Uranium, manganese,
calcium, boron, and silicon oxides have little effect. A fourth group of
alkali oxides decreases the temperature. This means replacing 1% of the
silicon oxide in the glass with one of the oxides from the four groups
would have the indicated impact on the liquidus temperature.

This data was incorporated into a database of DWPF glass compositions.
During FY99, the SRS is funding the work necessary to incorporate the
new data into DWPF process control systems. The improved model for
liquidus is expected to expand the acceptable operating window for
DWPF and increase the waste loading. By increasing the waste loading,
the site can recognize significant cost savings. For example, if the site
could increase waste loading by 2%, 400 canisters would not be
produced, resulting in approximately $533M that would not be spent.
The report, Technical Report: Liquidus Temperature Data for DWPF
Glass, PNNL-11790, was published in September 1998 and completes
the FY98 key deliverable to complete the technical report documenting
the expanded liquidus temperature data for SRS DWPF processing
(more info on deliverable). (Contact: Bill Holtzscheiter, WSRC, 803-
725-2170).

Performance Test of Grout vs. Glass for Oak Ridge Tank
Sludges Completed
Waste from four separate tank farms at the Oak Ridge Reservation
(ORR) is currently being consolidated in the Melton Valley Storage
Tanks (MSVT). These consolidated wastes, in the form of sludges,
supernates, and wastewater, need to be retrieved and immobilized
around the year 2000. Because of the potential for significant variability
in waste composition as a result of the blending of these wastes, the
DOE needs to ensure that the private vendor can reliably immobilize the
waste into a form suitable for permanent disposal. While both grouting
and vitrification technology have been used for decades for waste
stabilization before disposal, the following considerations needed to be
addressed: facility costs, processing costs, decommissioning costs,
transportation costs, and disposal costs.

To develop this life-cycle cost analysis, in FY97 the TFA began a
preliminary cost analysis and performance testing, including the
evaluation of sludge composition on waste processing operations, waste
form acceptability, waste form volume, and waste disposal costs. The
preliminary cost estimate was completed, with an associated laboratory
performance test of grout vs. vitrification. Laboratory objectives were to
maximize the waste loading and minimize the volume increase in
treating these sludges for final disposal and to test both grout and glass
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formulations with samples of the actual sludge.

Results of the performance testing on grout indicate that a loading of
around 90 wt% is possible with a minimal volume increase of less than
10 vol %. Toxicity Characteristic Leach Procedure (TCLP) was shown to
be the limiting factor in sludge loading. Meeting the TCLP limits is
required for interim storage at the Oak Ridge National Laboratory
(ORNL). Sludge loading up to about 85 wt% appears to form leach
resistant monolithic waste forms, with fair strength. Above 85 wt%, the
grouts continue to become less consolidated and more like soil. As for
vitrification, accompanying mass loss and densification usually result in
significant net volume decreases. In addition to the major glass
constituents, components that act as nucleation sites and/or have low
solubility in the glass melt must be identified in the waste
characterization and accounted for in the glass formulation development.
In general, the major glass forming components and the minor
nucleation components dictate what waste oxide loading is achievable.
The laboratory report found that most wastewater treatment sludges and
ashes appeared to be good candidates for vitrification with good loading
percentages and significant volume decreases possible.

The laboratory performance report titled Grout and Glass Performance in
Support of Stabilization/Solidification of ORNL Tank Sludges was
issued September 30, 1998, by Oak Ridge National Laboratory, in
support of the TFA key deliverable for a life-cycle cost analysis
comparison on grout versus vitrification of ORNL consolidated wastes
(more info on deliverable). (Contact: Bill Holtzscheiter, SRS, 803-725-
2170)

Denitration of INEEL Calcine Waste Process Improvements
Completed
The low-activity waste derived from the separations work performed on
the sodium-bearing waste at Idaho National Engineering and
Environmental Laboratory (INEEL) will be very acidic as will the high-
activity waste from the redissolution of calcine. In addition, these waste
streams will contain very high levels of nitrates; these nitrates are
detrimental to grout waste forms resulting in increased volumes. The
denitration study and associated tasks in FY98 provided information on
the processing parameters (effectiveness of catalysts, temperature
operation, etc.) and will result in a recommendation on a preferred
denitrification process for the Idaho Nuclear Technology and
Engineering Center.

The denitration report, Denitration of High Nitrate Salts Using
Reductants, describes the removal of nitrates in simulated low-activity
waste (LAW). The major object of this work was to provide data for
identifying and demonstrating a technically viable and cost-effective
approach to condition LAW for immobilization. Pacific Northwest
National Laboratory evaluated an approach that consisted of distillation
followed by low-temperature denitration with a reductant addition. This
process option was evaluated to minimize volatilization of radionuclides
and hazardous constituents, and to convert most of the nitrate in the
water to at least 50% nitrogen gas instead of NOx during LAW
calcination, while still producing a groutable product. INEEL is
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investigating high-temperature calcination for the LAW, a process
already selected by INEEL for calcining high-level waste.

The Pacific Northwest National Laboratory report on denitrification was
completed according to the U.S. Department of Energy, Richland
Operations Office-approved schedule change and was issued in
September 1998, completing a TFA key deliverable for recommendation
of a preferred thermal denitrification process for INEEL. The report was
provided to INEEL and will be incorporated into a consolidated report
with INEEL testing and recommendation in early FY99. INEEL has
requested carryover funds to complete this work in early FY99 (more
info on deliverable). (Contact: Bill Holtzscheiter, SRS, 803-725-2170)

Improvements Made in Glass Formulations for INEEL Waste
The glass composition report, The Preparation and Characterization of
INTEC HAW Phase 1 Composition Variation Study Glasses
(INEEL/EXT-98-0097), was prepared after a series of tests on the
corrosivity of glass formulations and the quality of glass produced.
Immersion tests were conducted at Pacific Northwest National
Laboratory on alternative materials that could be used to build the
vitrification system. Data from the immersion testing were provided to
Idaho National Engineering and Environmental Laboratory (INEEL) to
support immobilization recommendations. In addition, a joint glass test
matrix was developed to support the effort.

This information is necessary to ensure that the proper materials and
systems are used when a full-scale vitrification facility is constructed.
Although the report was delayed two weeks because of building access
limitations associated with a safety standdown, the report has now been
printed and distributed. Completion of this report meets a TFA key
deliverable to provide a report on melter and material testing with
modified glass formulations (more info on deliverable). (Contact: Bill
Holtzscheiter, SRS, 803-725-2170)

Significant Events

Request for Proposal (RFP) Announced for Regenerable
Filtration System 
The Federal Energy Technology Center (FETC) announced the
availability of Request for Proposal No. DE-RP26-99FT40316, entitled
Alternative High Efficiency Particulate Air (HEPA) Filtration System, in
the October 22, 1998, issue of Commerce Business Daily. FETC is
teaming with the TFA to address a need identified at the DOE sites for
lower maintenance HEPA filtration systems. The primary objective of
this project is to develop moisture-tolerant, washable HEPA filters.
These would replace glass fiber filters currently in use. The project will
be completed in two phases: Phase I: Prototype Evaluation and Phase II:
Full-scale Demonstration. The objective of Phase I is to obtain
prototype, regenerable HEPA filter elements for performance testing at
the Savannah River Technology Center in the HEPA Filter Test
Assembly. Phase I will also include development of a conceptual design
of a full-scale, in situ regenerable HEPA filtration system. If the
contractor is selected to proceed to Phase II, it will produce a full-scale

http://www.fetc.doe.gov/
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filtration system for testing of suitability for use in the Savannah River
Site's radioactive waste storage tank ventilation systems.

HEPA filters are used throughout the DOE complex to ensure that air
emissions to the environment are free of radioactive particulates. Typical
glass fiber filters fail because of moisture invasion. During filters
replacement, personnel are exposed to radiation and the filters must be
disposed of, increasing the cost of managing the tanks. The regenerable
HEPA filtration system will address the need at DOE facilities for HEPA
filters that can remain in place while washing, reducing personnel
exposures and the costs for processing and disposing the filters.
(Contact: Mike Terry, LANL, 509-372-4303)

Communications Staff Change for TFA Technical Team 
For the past three years, Kristin Manke has provided superior
communications expertise to the Tanks Focus Area. Recently, Kristin
accepted a new assignment within Pacific Northwest National
Laboratory. Our new Communications specialist is Lynne Roeder-Smith,
who some of you will have met at the FY98 Kickoff Meeting in Idaho.
Lynne comes to the team from a previous consulting position with
Jacobs Engineering Group, where she provided external affairs support
to DOE's Tank Waste Remediation System. We are delighted she is
joining the team. Our thanks to Kristin for her excellent support over the
past years; we wish her all the best in her new position. (Contact: Lynne
Roeder-Smith, PNNL, 509-372-4331)

Conferences and Meetings

Melter Performance Work Progressing Well
The Savannah River Site's Defense Waste Processing Facility (DWPF)
staff met with Florida International University (FIU) to review the status
of the melter performance work and capabilities to date. The feed back
was very positive. The DWPF staff would like to expand the scope of
the FIU work. This expansion in scope would include modification of
the current knife-edge configuration to be more prototypic and to
accommodate various pour spout insert designs. The Clemson University
work has progressed with completion of the full-scale prototypic pour
spout and initial testing of the pour spout heaters. The testing has gone
well and the next phase of the work is being initiated. The scope of work
for both the FIU work and the Clemson large-scale work was reviewed
with the site users with comments incorporated. This work is part of the
TFA's ongoing efforts with the Savannah River Site and others to
improve the melter pour spout design at DWPF. Currently, when molten
radioactive glass is poured over the knife-edge at the facility, small
deposits of glass accumulate on the pour spout and glass wicks during
the pour. Removing this glass presents risks to workers and impedes the
vitrification process. (Contact: Bill Holtzscheiter, SRS, 803-725-2170)

Upcoming Activities

November 2-5, 1998
Kickoff Meeting, Idaho National Engineering and Environmental

http://www.fiu.edu/
http://www.clemson.edu/
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Laboratory, Idaho Falls, Idaho
(Contact: Tom Brouns, PNNL, 509-372-6265)

November 17-18, 1998
Environmental Management Science Program Meeting, Richland,
Washington
(Contact: Tom Brouns, PNNL, 509-372-6265)

November 28-29, 1998
Nested Sampler Planning Meeting, Hanford Site, Richland, Washington
(Contact: Tom Thomas, INEEL, 208-526-3086)

November 1998 (date TBD)
Salt Disposition Technical Exchange, Savannah River Site, South
Carolina
(Contact: Phil McGinnis, ORNL, 423-576-6845)

November 30 - December 2, 1998
Pre-Proposal Conference on Metal filers, Savannah River Site, South
Carolina
(Contact: Mike Terry, LANL, 509-372-4303; Tom Thomas, INEEL,
208-526-3086)

December 7, 1998
Retrieval/Closure Technical Exchange Meeting, Savannah River Site,
South Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926; Larry Bustard, SNL, 505-
845-8661)

December 10-11, 1998
Product Acceptance Planning Meeting, Salt Lake City, Utah (tentative)
(Contact: Bill Holtzscheiter, ORNL, 803-725-2170)

December 15, 1998
Design Review for Savannah River Site 3C Probe, Savannah River Site,
South Carolina 
(Contact: Mike Terry, LANL, 509-372-4303; Tom Thomas, INEEL,
208-526-3086)

General TFA Technical Team Contacts

Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tm.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
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E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov
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Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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To receive an automatic copy of the message, send an E-mail message
to 
lyris@lyris.pnl.gov. In the body of the message type
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Example: SUBSCRIBE TFALIST Jane Doe
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Technical Highlights

Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Subscribe"
at the bottom of this page.

Period Ending October 15, 1998

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

For FY98, the TFA identified 21 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho
Sites. These key products are listed at keyprod/index.stm. In each
of our technical highlights, the section regarding progress towards
delivering key products will be dedicated to telling you about
significant findings made and key milestones accomplished as we
work towards delivering these products. For FY99, key products
are currently being identified and will be posted when finalized.

Progress Towards Delivering Key
FY99 Products
Nothing to report.

Significant Events
Nothing to report.

Conferences and Meetings

Tank Closure Status, Technologies Topic of Las Vegas
Meeting
Technical integration across all DOE sites of the knowledge

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

 

 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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gained about tank closure at individual sites is a primary goal of
the TFA. To assist with that goal, DOE's High-Level Waste
Steering Committee periodically sponsors tank closure meetings
for site representatives to discuss and exchange information
related to tank closure. The latest tank closure meeting was held
in Las Vegas, September 29-30, 1998. Representatives from the
Savannah River Site (SRS), Idaho National Engineering and
Environmental Laboratory (INEEL), Oak Ridge Reservation
(ORR), and Hanford Site as well as West Valley Nuclear Project
gave presentations on the status of the tank closure efforts at their
sites. The TFA also discussed new technologies for tank closure.
Highlights from the meeting include the following:

SRS is responding to Nuclear Regulatory Commission
(NRC) questions regarding their tank closure methodology
and their basis for determining "incidental" waste. Upon
completion of this review, the NRC will respond to a petition
by the Natural Resources Defense Council to exercise
licensing authority over the high-level waste tanks at the
SRS.
During FY99, INEEL will do a cold demonstration test at a
tank mockup facility to better establish capabilities to inject,
mix, and set up grout around the cooling coils in the bottom
of that site's acidic waste tanks.
Sites generally agree that the predominant radionuclide from
the perspective of long-term risk to groundwater is
technetium-99. Moreover, several sites have noted that in-
tank sampling shows technetium-99 levels are an order of
magnitude higher than previously estimated. Several
attendees expressed an interest in better understanding this
issue.
West Valley is using a stepped approach to cleaning its two
tanks. Their approach includes bulk waste retrieval,
application of robotics, and possibly a final cleaning using
oxalic acid. They reported that tank mockup tests and
computer visualization/modeling has substantially helped
their program. They also noted that they have developed
substantial data regarding oxalic acid cleaning. (Contact:
Larry Bustard, SNL, 505-845-8661)

Meeting Highlights Progress on Developing Glass for
Hanford Site Low-Activity Waste
A technical understanding of the long-term performance of vitrified
Hanford low-activity waste is an identified need at the Hanford
Site. The TFA is conducting domestic studies on low-activity waste
glass performance. Because vitrification is used by other
countries, the TFA is also working with the University of Florida to
review the current status of international long-term field tests in
relation to the Hanford low-activity waste, and to integrate the data
from those tests as applicable. Although the contract was only
recently initiated, the university has made progress in categorizing

http://www.nrc.gov/
http://www.nrdc.org/
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the field test glasses. In addition to constructing ternary plots
consisting of compositional correlations of high-level waste
compositions (evaluated in field tests) and immobilized low-activity
waste formulations and their expected behavior, the University of
Florida is assembling a bibliography on the different in situ or field
tests conducted world-wide for nuclear waste glass systems. This
effort will summarize advantages and disadvantages of the
different field tests and their usefulness for understanding and
predicting waste glass performance. In addition, this effort will
supplement the review of testing for prediction of long-term
performance completed by TFA in FY98. (Contact: Bill
Holtzscheiter, WSRC, 803-725-2170)

Upcoming Activities
November 3-5, 1998
Kickoff Meeting, Idaho National Engineering and Environmental
Laboratory, Idaho Falls, Idaho
(Contact: Tom Brouns, PNNL, 509-372-6265)

November 17-18, 1998
Environmental Management Science Program Meeting, Richland,
Washington
(Contact: Tom Brouns, PNNL, 509-372-6265)

December 7, 1998
Retrieval/Closure Meeting, Savannah River Site, South Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926)

General TFA Technical Team
Contacts
Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-4662
E-mail: tm.brouns@pnl.gov

Robert W. Allen, Technical Program Integration Manager,
PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
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Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Kristin Manke, Communications, PNNL
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
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Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov

How to Subscribe
To receive an automatic copy of the message, send an E-mail
message to 
lyris@lyris.pnl.gov. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example: SUBSCRIBE TFALIST Jane Doe
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Subscribe" at the bottom of this page.

Period Ending September 30, 1998

| Significant Events | Conferences and Meetings | Upcoming Activities | Technical Team Contacts |
| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our users at the Hanford, Savannah River, Oak Ridge, and
Idaho Sites in FY98. These key products are listed at keyprod/index.stm. In each of our technical highlights, the
section regarding "Progress Towards Delivering Key FY98 Products" will be dedicated to telling you about significant
findings made and key milestones accomplished as we work towards delivering these products.

Progress Towards Delivering Key FY98 Products

New Cone Penetrometer Probes Tested at Hanford Site
On September 24, 1998, the Hanford Tanks Initiative (HTI) completed cone penetrometer (CP) probe testing and
transfer to the Hanford Site. A cone penetrometer system will be used to obtain data and samples in the vadose zone
surrounding Hanford Site Tank AX-104, information that will be vital to making decisions associated with tank waste
retrieval and tank waste closure.

Three types of CP probe hardware have been prepared and tested over the past 15 months. These include a soil
multisensor probe (MSP); a multi-sample soil sampling probe (SSP); and two variations of a CP grouting tip unit, used
for CP hole closure upon exit. This work represents completion of CP probe design, fabrication, and developmental
testing at the vendor facilities. This work was initiated with the U.S. Army Corps of Engineers/Waterways Experiment
Station, Vicksburg, Mississippi, and completed by Applied Research Associates, Inc. (ARA), South Royalton,
Vermont. Transfer of the CP probes to Hanford was completed on September 23, when the last of the probe hardware
(the SSP units) arrived at the Hanford Site. The initial MSP system performance verification using the CP began
September 23 at the Immobilized Low-Activity Waste Disposal Complex at Hanford. Although intermittent problems
were encountered, including one failure of the X-ray sensor and a connector problem, data from all MSP sensors (i.e.,
cone, gamma, X-ray) were collected during the penetration to a depth of 25.5 feet.

The CP probe developmental testing is planned to be completed by December 31, 1998. The probe hardware and data
acquisition system will be improved and the performance characteristics of the sensors established during the
remaining deployment tests. Final qualification testing in Hanford soils will be conducted after developmental tests to
complete the probe preparation contract with ARA. The new CP probes are planned for deployment in the vadose zone
and backfill soils around Tank AX-104 during the last three quarters of FY99.

Transfer of the CP probes to the Hanford Site and initial testing of the probes completes the TFA FY98 key
deliverable to complete cone penetrometer probe transfer and nonradioactive demonstration (more information on
deliverable). (Contact: Tom Thomas, INEEL, 208-526-3086)

Parametric Tests Provide Critical Data on Sludge Solids 
Over the decades, the Hanford Site used a variety of nuclear reprocessing methods. Each process created a slightly
different waste. These wastes were often transferred from one tank to another and a variety of chemical reactions
occurred. Thus, the waste in the tanks, particularly the sludge, is very heterogeneous. This becomes a significant issue
once the sludge is removed, as the site needs to know how to process this waste. This is where the sludge washing and
parametric tests come in.

Sludge washing and parametric caustic leaching tests were completed on sludge samples from five Hanford Tanks: B-
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101, BX-110, BX-112, C-102, and S-101. These studies examined the effects of both dilute hydroxide washing and
caustic leaching on the composition of the sludge solids. These studies highlighted the inability of a single set of
process conditions to adequately handle all the different types of tank sludge. In addition, the studies indicate the
importance of performing parametric washing/leaching studies to determine the optimal processing conditions. The
response of the various tank sludges to dilute hydroxide washing and caustic leaching is highly variable. The
parametric studies provide a basis for selecting processing conditions and chemical conditions to minimize costs and
reduce waste volumes. In addition, an estimate of high-level waste (HLW) glass produced from immobilizing the
washed and leached sludges shows leaching the tank solids with caustic before immobilization can significantly reduce
the HLW glass mass.

Dilute-hydroxide washing removed from <1% to 25% of the aluminum (Al), ~20% to ~45% of the chromium (Cr),
~25% to 97% of the phosphorus (P), and 63% to 99% of the sodium (Na). The partial removal of these elements likely
was due to the presence of water-soluble sodium salts of aluminate, chromate, hydroxide, nitrate, nitrite, and
phosphate, either in the interstitial liquid or as dried salts. Specific results are summarized in a consolidated report to
be published by the end of December 1998 (report title: Washing and Caustic Leaching of Hanford Tank Sludge:
Results of FY 1998 Studies). For more detailed information on the preliminary results, click here. (Contact: Phil
McGinnis, ORNL, 423-576-6845)

Significant Events

Technical Team Undergoes Series of Changes
Effective October 1, 1998, the following changes were made in the TFA Technical Team. Tom Brouns replaces Terri
Stewart as the Technical Team Manager. Roger Gilchrist is now the Technical Integration Coordinator (TIC),
replacing Tom Brouns. Roger's experience as Industry and International Programs Coordinator will guide the TFA in
becoming a fully integrated, focus area-centered radioactive waste tanks science and technology program. As TIC,
Roger will assume responsibility for management of the Technology Integration Managers (TIMs). Steve Schlahta and
Bob Allen are taking on expanded roles in their current positions. Steve will continue in his position as Technical
Operations Coordinator; however, the responsibilities of this position have been increased to include all business and
financial management of the technical program, communications products, and operational interfaces with TFA's
partner programs. Bob Allen, Program Integration Coordinator, will move from the technical integration function to
join Steve in technical operations. Bob will continue to implement the process for multiyear planning, ensure
integration with EM roadmapping activities, and support TFA's business and financial management activities. Bonnie
Williams will be joining the TFA as the Technical Team's Senior Administrative Secretary. She is replacing Faye
Notch who retired on September 30, 1998. Ronda Biaggi will continue to support the technical integration function and
TIMs. (Contact: Tom Brouns, PNNL, 509-372-6265)

Ion-Exchange Sorbents Recommended for Cesium Removal at INEEL
Cesium separation technologies for removing cesium-137 from high-activity waste (HAW) at Idaho National
Engineering and Environmental Laboratory (INEEL) have been evaluated and inorganic ion-exchange sorbents
recommended for demonstration. Plans for treating INEEL's waste call for separating the site's waste, both liquid and
calcined, into high- and low-activity portions. The low-activity portion will meet the U.S. Nuclear Regulatory
Commission's definition of Class A Low-Level Waste. For INEEL waste to meet the commission's requirements, the
bulk of the waste's cesium must be removed.

Three ion-exchange sorbents were tested on simulated and/or actual INEEL HAW: potassium copper hexacyanoferrate
(trade name FS-2), ammonium molybdophosphate-polyacrylonitrile (AMP-PAN), and crystalline silicotitanate
(IONSIV IE-911). The performance of these sorbents and an evaluation of their potential usefulness are given below.

The FS-2 sorbent performed very well in the absence of mercury, but mercury in the feed significantly reduced
the sorbent's capacity for cesium. Because much of the waste at the INEEL contains mercury, using FS-2 would
necessitate an upstream mercury removal process.
The AMP-PAN sorbent displayed excellent selectivity and dynamic capacity for cesium (33 mg/g). This sorbent
has been selected as the baseline cesium separation technology for the full treatment option (cesium,

http://www.nrc.gov/
http://www.nrc.gov/
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transuranics, and strontium removal). The high capacity plus selectivity allows the sorbent to be used up-front in
the processing scheme, permitting downstream processes to be enclosed in less-shielded facilities. Because the
sorbent is 85% AMP and 15% organic matrix, the organic matrix may be less suitable for interim storage of
cesium. Therefore, this sorbent was not selected for the limited separation option.
The IONSIV IE-911 had the lowest dynamic capacity for cesium (4.8 mg/g) of the sorbents tested; however, it
is relatively selective for cesium in acidic media. This sorbent was selected as the baseline sorbent for a limited
tank waste treatment option, where only cesium will be removed from the waste and stored indefinitely on the
sorbent. The inherent stability of the IONSIV IE-911, its high selectivity, and its ability to strongly hold cesium
for storage were the primary factors for its selection. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Fluidic Sampler Deployed in Savannah River Site Tank 
Getting samples of radioactive waste is difficult and has the potential for exposing operators to high levels of radiation.
The Savannah River Site needed a way to take waste samples that was better than the baseline method, that is, exposed
tank farm operators to less risk and had better contamination control. The baseline method was "dip" sampling, in
which a tank riser is opened and an operator lowers a sample vial into the tank. During the week of September 21,
1998, a fluidic sampler was deployed in Tank 48 at the Savannah River Site. The fluidic sampler greatly improved the
capability for sampling radioactive waste tanks, improved the quality of the sample taken, and greatly reduced
concerns associated with exposure. The sampler design is based on the principles of power fluidics and allows
sampling to be done without using moving parts, reducing maintenance concerns. As part of this new design, a
shielded sampling station sits atop and seals the tank riser. The power fluidics hardware and piping is installed in the
tank from the sampling station through the riser. Samples are deposited in a vial inside the sampling station and can be
transferred to a shielded cask remotely, thereby protecting operators from receiving little, if any, dose. (Contact: Tom
Thomas, INEEL, 208-526-3086)

Dilution Modeling of Hanford Tank SY-101 Supports Waste Transfer Decisions
The crust in Hanford Tank SY-101 has been growing and its growth is raising safety concerns. TFA researchers used
dilution and pumping models to determine the consequences of adding 1%, 5%, and 10% inhibited water to the tank's
crust. The extensive thermodynamic calculations done as part of the modeling showed that adding 5% inhibited water
would reduce the solids volume by 30%. These modeling calculations will be used to evaluate waste transfers and
water additions as a solution to the safety issue. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Conferences and Meetings

Nothing to report.

Upcoming Activities

September 29-30, 1998
DOE Radioactive Waste Tank Closure Workshop, Las Vegas, Nevada
(Contact: Larry Bustard, SNL, 505-845-8661)

October 1-2, 1998
Glass Durability, University of Florida
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

October 13-15, 1998
WERC Meeting, Albuquerque, New Mexico
(Contact: Pete Gibbons, RPP, 509-372-4926)

December 7, 1998
Retrieval/Closure Meeting, Savannah River Site, South Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926)
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General TFA Technical Team Contacts

Tom Brouns, Technical Team Manager, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Robert W. Allen, Technical Probram Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-375-6985
E-mail: rl.gilchrist@pnl.gov

Kristin Manke, Communications, PNNL
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6268
E-mail: joseph.westsik@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
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Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-373-9244
Fax: 509-373-0540
E-mail: mtt@lanl.gov

How to Subscribe

To receive an automatic copy of the message, send an E-mail message to 
lyris@lyris.pnl.gov. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example: SUBSCRIBE TFALIST Jane Doe

How Do We Become the Department We
Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:

mailto:lyris@lyris.pnl.gov
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1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
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peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
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Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities
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An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.
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15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.

17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
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Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.

Thank you for participating in this survey.
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Technical Highlights

 Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Subscribe"
at the bottom of this page.

Period Ending September 15, 1998

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho
Sites in FY98. These key products are listed at keyprod/index.stm.
In each of our technical highlights, the section titled "Progress
Towards Delivering Key FY98 Products" will be dedicated to telling
you about significant findings made and key milestones
accomplished as we work towards delivering these products.

Progress Towards Delivering Key
FY98 Products

State-of-the-Art Corrosion Monitoring Probe Deployed in
Hanford Tank
Because of the nature of the waste and the construction materials
of the tanks, corrosion occurs in the Hanford Site waste tanks. To
keep this in check, corrosion inhibitor is added. This is a costly
process that generates more waste to be treated. The Hanford
Site needed an efficient method to monitor corrosion to make
information decisions.

On September 1, 1998, an advanced electrochemical noise based
corrosion monitoring probe was installed in Hanford Tank 241-AN-
102. The new instrument can detect the onset of non-uniform
corrosion in the tanks and continuously measure uniform corrosion

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
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Acrobat Reader software
(which is free).
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rates. In Tank 241-AN-102, the probe will help determine whether
or not corrosion inhibitor must be added to correct waste chemistry
that may have dropped slightly below the established minimum
inhibitor concentration. If additional inhibitor is not required to
control corrosion in this tank, future waste immobilization costs of
up to $1.7 million can be avoided. Also, by adding less corrosion
inhibitor, the tank service life could be extended.

This probe is the latest of three instruments of this type to be
deployed in nuclear waste tanks at Hanford. No other nuclear
waste storage facility in the world uses this type of monitor,
although the technology is enjoying increasing acceptance in the
commercial sector. This new instrument has improved sensitivity
and enhanced data analysis software over the previous systems.

Deploying the probe completes the TFA FY98 key
deliverable to demonstrate second generation
corrosion probe at Hanford Site (more information on
deliverable). (Contact: Mike Terry, LANL, 509-373-9244)

Significant Events
Nothing to report.

Conferences and Meetings

EIC Corrosion Monitor Meeting Focuses on Functions and
Requirements for Savannah River Site Probe
At the Savannah River Site, as at the Hanford Site, tank waste
reacts with the tank liner, slowly corroding the tanks. The
Savannah Rive Site needs a technology to provide consistent in-
tank data to better manage corrosion. This is where the Combined
Chemistry and Corrosion Probe comes in.

The EIC Corrosion Monitoring Meeting was held to discuss
functions and requirements for the Combined Chemistry and
Corrosion Probe. This meeting allowed the participants to include
and identify functions and requirements for a combined probe that
will provide consistent, simultaneous in-tank data to monitor and
control Savannah River Site tank corrosion. With this data,
scientists and managers will better understand in-tank reactions.
This will allow them to make more informed decisions regarding
the safety of tanks and reduce the amount of corrosion inhibitor
added, thus reducing the amount of waste to be processed in the
end. At the meeting, the following topics were discussed:
requirements for construction materials consistent with operation
in a radiation-hardened environment; integrated configuration
requirements for the Raman and electro-chemical noise probe;
functions and requirements for the deployment housing
(mechanical requirements, washdown capabilities, etc.); and probe
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fabrication responsibilities. The meeting was held at EIC
Laboratories, Dedham, Massachusetts, on September 9, 1998.
Representatives of EIC Laboratories; Savannah River Technology
Center; Characterization, Monitoring, and Sensor Technology
Crosscutting Program; and TFA attended. (Contact: Tom Thomas,
INEEL, 208-526-3086, or Mike Terry, LANL, 509-373-9244)

Upcoming Activities
September 22, 1998
Leachate Solids Review, Richland, Washington
(Contact: Phil McGinnis, ORNL, 423-576-6845)

September 23-24, 1998
Technical Advisory Group and Technical Team Meeting, Richland,
Washington
(Contact: Tom Brouns, PNNL, 509-372-6265)

September 29-30, 1998
National Closure Workshop, Las Vegas
(Contact: Larry Bustard, SNL, 505-845-8661)

October 13-15, 1998
Waste Management Education and Research Consortium
Meetings, Las Cruces, New Mexico
(Contact: Pete Gibbons, RPP, 509-372-4926)

December 7, 1998
Retrieval Follow-up Meeting, Savannah River Site, South Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Tom Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: betty.carteret@pnl.gov

Robert W. Allen, Technical Program Integration Manager,
PNNL
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Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6268
E-mail: joseph.westsik@pnl.gov

Roger Gilchrist, Leveraged Program Manager, PNNL
Phone: 509-372-6088
Fax: 509-375-6985
E-mail: rl.gilchrist@pnl.gov

Kristin Manke, Communications, PNNL
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
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Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-373-9244
Fax: 509-373-0540
E-mail: mtt@lanl.gov

How to Subscribe
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lyris@lyris.pnl.gov. In the body of the message type
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Subscribe" at the bottom of this page.

Period Ending August 31, 1998

| Significant Events | Conferences and Meetings | Upcoming Activities | Technical Team Contacts |
| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our users at the Hanford, Savannah River, Oak Ridge, and
Idaho Sites in FY98. These key products are listed at keyprod/index.stm. In each of our technical highlights, the
section titled "Progress Towards Delivering Key FY98 Products" will be dedicated to telling you about significant
findings made and key milestones accomplished as we work towards delivering these products.

Progress Towards Delivering Key FY98 Products

Nonradioactive Checkout of the Solids Monitoring Test Loop Completed
At the Oak Ridge Reservation, residual waste heels are being removed from the gunite tanks and consolidated in Tank
W-9. From there, the waste will be pumped to the Melton Valley Storage Tanks and provided to a private contractor
for treatment. The lighter solids in Tank W-9 will be uniformly mixed with the liquid, allowing the solids suspended in
the liquid to be pumped to another tank; this will be done with the pulsed air mixing system. Heavier sludge and gunite
particles will be handled by the Waste Conditioning System.

Once the waste is mixed, a guarantee that the waste is adequately mixed and will not plug the transfer lines is needed.
A solids monitoring system is being prepared to accomplish this. If a transfer line is plugged, the cost of unplugging
the line and the risk to workers is extremely high. The Solids Monitoring Test Loop was created to provide real-time
analytical data regarding particle size and slurry density. The loop is simply a pipe loop that begins and ends in Tank
W-9 with attached sensors that measure the waste's physical properties. The loop was installed in a nonradioactive
testing facility and has completed its nonradioactive checkout with flying colors.

With cold testing completed, the system will undergo radioactive testing. The first test will be on clear supernate.
Then, the pulsed air system will be turned on to mix in the lightweight sludge. When steady state is reached, the test
loop will be used to determine the properties of the slurry and the results will be compared to those from grab samples.
This work is part of the ongoing key deliverable to deploy a pulsed air system and test an in-line solids monitor
at Gunite and Associated Tanks (more information on deliverable). (Contact: Pete Gibbons, RPP, 509-372-4926)

Significant Events

Stirred Melter to Provide Glass Flow for Pour Spout Improvement Studies
At the Savannah River Site, radioactive tank waste is being converted into a glass waste form; the form is then stored
in large steel canisters. In the process of pouring the molten radioactive waste form into the canisters, small deposits of
glass accumulate on the melter's pour spout. These deposits must be periodically removed to maintain melter
operability. This removal poses risk to workers and impedes the vitrification process. The TFA and its partners are
working to improve the melter pour spout design. In August, the Savannah River Site provided a unique melter to
supply the glass stream for pour spout improvement studies (this melter was acquired several years ago, but was never
operated due to the lack of programmatic need). The melter is a 9-cubic-feet stirred melter located at Clemson
University. During the week of August 17, 1998, Stirred-Melter Inc., supported the checkout of the melter. Their
support was essential for the preparations for heating.

Checkout Multiple items were checked out and if necessary fixed. The procurement of numerous spare parts by the

http://www.clemson.edu/
http://www.clemson.edu/
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Savannah River Technology Center years ago was shown to be quite valuable. The major unresolved items have to do
with some of the cabling for the Joule heating loop, which will be addressed before Joule heating is attempted.

Heating Loops Energized On August 19, 1998, all of the resistance heater loops were energized and an initial
drying/bakeout of the melter was done. Efforts during the week of August 24 focused on a second bakeout/heatup
followed by a test of the operation of the main pot and superheater drain valves (note, this heatup does not use the
power cables discussed above). About 1 inch of glass will be inventoried into both pots, and then draining of both will
be attempted. This test is needed before completely filling the pots with glass. This is because draining has never been
proven on this melter, and the pots could be damaged during a cool down (i.e., glass cools below softening point
temperature) of a full melter if the glass is not drained out of both the superheater and the main pot. One inch of glass
was chosen because this amount will not damage the melter in the event of a cool down.

Future Plans In early to mid-September, a superheater run will be performed to pour glass into the pour spout test
stand, which is currently being fabricated. Additional support from Stirred-Melter Inc. will be available in October
1998. (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

Auger Sample Results Provide Insight to Hanford Waste Composition
Four hard heel auger samples were retrieved from the floor of Hanford Tank 241-AX-104 (see drawing) and
submitted to the laboratory for analysis. After analysis, the samples recovered from under riser R-3A appeared to be
lightly contaminated rust from the degradation of the tank interior and thus are not considered representative of the
residual tank waste. However, the samples from under riser R-9G were very radioactive and retained characteristics of
tank waste that suggest the material is true residual hard heel.

The bulk waste composition suggests that the material is mostly iron, almost 27% by weight. Other metals such as
lead, aluminum, and sodium are also present in relatively high quantity. These materials appear to be in their common
oxide or hydroxide state. Hydroxide, which is not measured, is postulated to be present at approximately 38% by
weight, and is associated with all of the metals detected. Water is very irregular in its distribution, ranging from 4 to 12
percent by weight. Most of the other analytes are present in quantities of less than 1 weight percent.

Some radionuclides were analyzed for and detected in the R-9G auger samples. Others were estimated using historical
information. The material has unexpected very high concentrations of strontium-90 and cesium-137, with average
concentrations in excess of 50,000 microcuries per gram and 1,100 microcuries per gram, respectively. If more samples
taken with the Light-Duty Utility Arm confirm these findings, the estimated heat load for this tank is much higher than
initially calculated. Other radionuclides of note include small quantities of selenium-79, much smaller than initially
anticipated, and higher amounts than expected of plutonium-239/240 and americium-241. Also, technetium-99 showed
unexpectedly high concentrations of over 1.86 microcuries per gram whereas the estimates derived from the Hanford
Defined Waste Model are reported as 0.125 microcuries per gram. The unexpectedly high levels of technetium-99 are
not without precedent. Savannah River Site Tank 20 with similar waste and a history of sluicing was found to contain
15 times the estimated inventory of technetium-99. It was reported that in this case the technetium-99 was trapped in
the insoluble compound cryolite (Na3AlF6), which precipitated unexpectedly. Additional work is being planned to
better understand the speciation and mineral phase affinity of technetium-99.

The data from the most recent samples have revealed much, confirming some assumptions used, while refuting others.
However, because of the nature of the samples obtained, and the challenges posed by the tank environment, these
results are subject to interpretation, and still contain a large amount of uncertainty. Hopefully, the Light-Duty Utility
Arm samples, when obtained, will provide additional information to reduce this uncertainty, and validate these initial
findings. (Contact: Al Noonan, PNNL, 509-372-6394)

Historical View of Tank Contents Altered by Auger Sampling
The analysis of the auger samples taken from Tank 241-AX-104 (see drawing) points to several differences between
the historical view of the tank contents and the data obtained from sampling. Most of the differences can be attributed
to drying. The loss of most of the water from the tank, initially by pumping, and later by evaporation, concentrated the
remaining soluble analytes to much higher than expected concentrations. The initial solubility of many of these species
is unknown, because although complexants were present in the initial waste stream, they were not present in
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substantial quantities. The degree to which the complexants may have changed the solubility behavior of the waste is
not well known. They were not detected in the Tank 241-AX-104 riser R-9G samples. The potential presence of
complexants initially, introduces a substantial amount of uncertainty regarding the assumptions used in interpreting the
historical data.

Another assumption in the interpretation of historical data that is not correct is that there is no interaction between the
trapped liquid in the settled solids and subsequent supernate inputs. Several variables would influence this interaction
such as temperature, particle size, cohesion, and supernate residence time; these variables have been simplified or
discounted within the context of historical interpretation. Furthermore, sluicing, which diluted the complexants, and
degradation, both thermal and radiolytic, may have played a significant role in affecting which species remained in the
tank, once the last transfer was completed. The auger samples have indeed provided the Hanford Site with a better
picture of the in-tank conditions. (Contact: Al Noonan, PNNL, 509-372-6394)

Technical Assistance Provided by TFA in Gathering Tank Removal Cost Estimate Data
One of the TFA's goals is to avoid duplicating work between the tank sites - this is one of the roles the Technology
Integration Managers (TIMs) fulfill for the program. In August, Closure TIM Larry Bustard worked with the Hanford
Tanks Initiative (a program co-funded by TFA and the Hanford Tank Waste Remediation System) and Oak Ridge
Reservation to better utilize cost estimate data.

The Hanford Tanks Initiative is developing estimates of the various tank closure alternatives. One of the alternatives is
to remove the tanks and dispose of the resultant waste streams. The costs for excavating the tanks were available, but
the team needed estimates for disposing of the tanks after they were excavated. Dr. Bustard connected the Hanford
Tanks Initiative team with Oak Ridge Reservation staff who are familiar with The Gunite and Associated Tanks
Feasibility Study. This study included a cost estimate, prepared in 1994, that covered the removal of as much of the
contaminated material within the Gunite and Associated Tank Operable Unit as practical. The estimate included costs
for 1) removing all of the liquids in the tanks and transferring the waste to an appropriate treatment system; 2)
removing the sludge and solid waste from the tanks and transferring for treatment and storage; 3) demolishing and
excavating the contaminated solids, tank structures, and appurtenances; 4) backfilling all excavations with clean
materials; and 5) covering the backfill with a multilayer composite cap to minimize infiltration. The total escalated cost
for this alternative was approximately $7.9 billion for eight Gunite and Associated Tanks. (Contact: Larry Bustard,
SNL, 505-845-8661)

Conferences and Meetings

Idaho Site Visit Provides New Insights
Understanding the context in which the sites are working is critical to the TFA, because it allows the focus area to
provide technical solutions that fit into a site's situation. The TFA uses a number of mechanisms, including site visits,
to understand the site context. On August 27, 1998, the TFA visited the Idaho National Engineering and
Environmental Laboratory (INEEL) (more info on site).

During this visit, the latest Modification to a Consent Order between the State of Idaho and DOE's Idaho Operations
Office was discussed. The team also discussed FY00 technical needs with Jim Valentine, Manager, High-Level Waste
Program, and his staff in view of the modified consent order. INEEL will be submitting up to 52 technical needs to the
TFA. New needs will address 1) sampling and characterization of operating waste tanks, 2) tank inspection, 3) heel
characterization, 4) heel retrieval, and 5) acceptance criteria and grouting formulations for tank closure. These new
INEEL needs are a direct result of the Consent Order and will also address broad-based needs common to the other
tank sites.

While at INEEL, the TFA visited Idaho Nuclear Technology and Engineering Center, formerly the Idaho Chemical
Processing Plant, to discuss the status of the Light-Duty Utility Arm (LDUA) deployment with Kip Winter (the project
manager) and observe the arm in operation. The project had just met a critical milestone in upgrading the source code,
which operates the arm. However, due to a recent fatality at INEEL, numerous services on site were in a stand-down
mode until DOE has completed safety assessment reviews. Consequently, the planned September deployment of the

http://www.inel.gov/about-frame.html
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arm to obtain a waste heel sample may be delayed

Before the LDUA and support equipment can be moved from the cold test facility to the tank farm, the following work
needs to be completed: on-site fabrication of new end effector (EE) exchange buckets (made of stainless steel and
nylon inserts), systems operations tests, operator training using the buckets, completion of the EE exchange robot, and
a readiness assessment using the LDUA and all EEs. Other than the delay on fabricating the EE exchange buckets, all
field support equipment and EEs for the LDUA tank farm deployment appears to be ready.

The TFA also observed the operators running cold training tests with the Oceaneering EE for nondestructive
examination of tank corrosion. The EE was articulated with the arm about 40 feet downward and 10 feet horizontally
(into a pit below the LDUA) to inspect a metal panel with corrosion pits and cracks. Oceaneering had recently
modified the EE; now, it can examine the tank under waste liquid and soft sludge. (Contact: Tom Thomas, INEEL,
208-526-3086)

TFA Provides Technical Assistance at National Meeting on Hanford Tank Issues
The tank waste at the Hanford Site has leaked into the surrounding soil and groundwater. Closing the Hanford Site
tanks would remove the source of future leaks, reducing the risk to the environment and its inhabitants. On August 25
and 26, 1998, one of a series of national meetings was held to develop an applied science and technology program to
solve the Hanford Site's inventory, vadose zone, groundwater, and river issues. In the inventory subgroup, TFA
Closure Technology Integration Manager Larry Bustard provided technical expertise and assistance. The results of the
meeting will be presented as a draft science and technology program plan and a presentation to DOE Undersecretary
Moniz at the end of September 1998. (Contact: Larry Bustard, SNL, 505-845-8661)

In Situ Regenerable Filter Project Topic of Safety Meeting at Savannah River Site
Waste tank ventilation is necessary to maintain safe operating conditions within the tank farms. However, baseline
ventilation systems are comprised of energy- and maintenance-intensive components. For example, frequent change-
out of disposable high-efficiency particulate air (HEPA) filters increases the cost and risk of maintaining safe tank
operations. Thus, the Savannah River Site submitted a need to find a better way to ventilate the tanks; this led to the in
situ, regenerable, HEPA filter task.

The statement of work for this task is 95% complete. The statement of work will allow the Federal Energy Technology
Center to start a three-phase procurement to test a vendor-supplied prototype filter at the Savannah River Technology
Center; design, fabricate and test a full-scale filter system; and define a procurement strategy for DOE procurement of
production filter systems. This meeting occurred at the Savannah River Site on August 24 and 25, 1998. (Contact:
Mike Terry, LANL, 509-373-9244)

Florida International University Meeting on Pour Spout Successful
When molten radioactive glass is poured over the knife-edge at the Defense Waste Processing Facility, the Savannah
River Site's waste vitrification plant, small deposits of glass accumulate on the pour spout and glass wicks during the
pour. Removing this glass presents risks to workers and impedes the vitrification process. The TFA and its partners are
working to improve the melter pour spout design.

During the week of August 24, 1998, Florida International University held a review of the results and showed videos
of the initial scoping tests. The Florida International University small-scale melter showed stream instability at low
flow rates, as expected. Further work is in progress to more closely duplicate the wicking phenomenon. The user
representative was pleased with the capability. The user representative is evaluating the possibility of having a Type IV
melter insert built to be tested at Florida International University. This insert will be part of the scoping tests and
improve the design of the glass pour spout and knife edge. Based on results to date, the university melter will provide
critical information for designing larger scale tests for the melter at Clemson University. As the flow dynamics are
better understood, it may be possible to directly correlate the Florida International University melter with large melter
pouring performance. (Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

EM Science Program Researchers Working on Immobilization Connect with TFA
On August 17, 1998, EM Science Program researchers working on glass performance, crystallization, phase separation,

http://www.fetc.doe.gov/
http://www.fetc.doe.gov/
http://www.fiu.edu/choice.html
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and radiation effects met to discuss their research status and goals with TFA principal investigators. This meeting
provided a critical connection between the basic science being done by the EM Science Program and the technology
application work being done by the TFA. The current TFA needs and objectives were described and opportunities for
collaboration both within TFA tasks and outside were discussed as well. Of the new tasks, the work by Dr. Michael
Weinberg, University of Arizona, may be the most closely aligned with a current TFA task. Dr. Weinberg is working
in the area of phase separation that relates to the TFA task of improving waste loading in high-level waste glasses. The
principal investigators will discuss specific objectives as they lay out experimental plans for FY99. Dr. Weinberg's
task, as is most of the EM Science Program work, is fundamental science and will certainly provide insight into the
more complex systems that are characteristic of high-level waste glasses. Dr. B. Peter McGrail's EM Science Program
task characterizing glass ion-exchange mechanisms is already integrated in the planned scope for Hanford low-activity
waste product acceptance. As the principal investigators interact further, exchange of information and possibly samples
will be valuable. Dr. Weinberg is planning to do some small angle x-ray diffraction analysis and could incorporate
some of the samples from the TFA glass phase separation task. This meeting was held in Richland, Washington, in
conjunction with user interface meetings on Hanford low-activity waste product acceptance tasks. (Contact: Bill
Holtzscheiter, WSRC, 803-725-2170)

Upcoming Activities

September 8-10, 1998
EIC Corrosion Monitor Meeting, Norwood, Massachusetts
(Contact: Tom Thomas, INEEL, 208-526-3086, or Mike Terry, LANL, 509-373-9244)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Tom Brouns, PNNL, 509-372-6265)

September 22, 1998
Leachate Solids Review, Richland, Washington
(Contact: Phil McGinnis, ORNL, 423-576-6845)

September 23-24, 1998
Technical Advisory Group and Technical Team Meeting, Richland, Washington
(Contact: Thomas Brouns, PNNL, 509-372-6265)

September 29-30, 1998
National Closure Workshop, Las Vegas
(Contact: Larry Bustard, SNL, 505-845-8661)

October 13-15, 1998
Waste Management Education and Research Consortium Meetings, Las Cruces, New Mexico
(Contact: Pete Gibbons, RPP, 509-372-4926)

December 7, 1998
Retrieval Follow-up Meeting, Savannah River Site, South Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926)

General TFA Technical Team Contacts

Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

http://www.ans.org/meetings/SPECTRUM98/
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Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: betty.carteret@pnl.gov

Robert W. Allen, Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6268
E-mail: joseph.westsik@pnl.gov

Roger Gilchrist, Leveraged Program Manager, PNNL
Phone: 509-372-6088
Fax: 509-375-6985
E-mail: rl.gilchrist@pnl.gov

Kristin Manke, Communications, PNNL
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov



Technical Highlights - Period Ending August 31, 1998

http://emslws03/tfa/hilight/back/31aug98.htm[10/13/2009 10:46:21 AM]

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-373-9244
Fax: 509-373-0540
E-mail: mtt@lanl.gov

How to Subscribe

To receive an automatic copy of the message, send an E-mail message to 
lyris@lyris.pnl.gov. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example: SUBSCRIBE TFALIST Jane Doe

How Do We Become the Department We
Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach

mailto:lyris@lyris.pnl.gov
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3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.
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Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
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portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
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to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.
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15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.

17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).
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19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio


Technical Highlights - Period Ending August 31, 1998

http://emslws03/tfa/hilight/back/31aug98.htm[10/13/2009 10:46:21 AM]

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.

Thank you for participating in this survey.
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Subscribe"
at the bottom of this page.

Period Ending August 15, 1998

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho
Sites in FY98. These key products are listed at keyprod. In each of
our technical highlights, the section titled "Progress Towards
Delivering Key FY98 Products" will be dedicated to telling you
about significant findings made and key milestones accomplished
as we work towards delivering these products.

Progress Towards Delivering Key
FY98 Products

Corrosion Probe Target Tank Changed
On June 30, 1998, Tank Waste Remediation System Operations
rescinded their written authorization to use Tank 241-AY-102 (a
double-shell tank at the Hanford Site) for deployment of the
corrosion probe. The basis for this change was concern regarding
the successful completion of the Project W-320 Operational
Readiness Review involving the tank. Tank Waste Remediation
System Operations is unwilling to allow any fieldwork to occur
during the operational readiness review. Successful completion of
Project W-320 is important to Hanford because it will establish the
capability to retrieve waste from Tank 241-C-106 (a single-shell
tank that is part of the Hanford Tanks Initiative work). The
operational readiness review will continue through the remainder
of FY98, so Tank 241-AY-102 will be unavailable for corrosion
probe deployment at any time within the milestone commitment
period.

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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Tank Waste Remediation System Operations has supported and
expedited installation of the corrosion probe into an alternative
double-shell tank and funded all of the re-engineering costs for
this change. Riser 15B on Tank 241-AN-102 has been identified
as the replacement location for the corrosion probe. The target
date for installation into this tank is August 31, 1998. Deployment
of the corrosion probe into this tank will provide a technical basis
for determining whether sodium hydroxide must be added for
corrosion control. This work is part of the FY98 key
deliverable to demonstrate the second generation
corrosion probe (more information on deliverable) (Contact:
Mike Terry, LANL, 509-373-9244)

Feasibility Tests of Nested Array Sampler Reviewed
AEA Technology is performing feasibility tests on the Hanford
Nested Array Sampler, which will be able to take representative
samples at various points simultaneously in a waste feed staging
tank. In August 1998, three members of the nested array sampler
project team and two members of the TFA met with AEA
Technology in Charlotte, North Carolina, to review the results to
date of feasibility tests. The review team inspected the test
apparatus, which consists of two fluidic samplers, one in a barrel of
25 wt% china clay and the other in a barrel of clean water. The
sample bottle resides 30 ft above the sample points. The AEA
Technology staff demonstrated that samples can readily be
obtained at the 30-ft level and provided a historical pumping data
curve that indicates samples can be readily raised to a 60-ft level.
The latter sample capability will be demonstrated this fall. Test
results indicated cross-contamination from sampling 25 wt% china
clay is reduced to less than 0.1 wt% within 2 minutes of switching
to the barrel of clean water. Tests also showed that the fluidic
sampler could easily recover from several inches of line blockage
by K-Mag (a standard Hanford salt plug simulant). This work is
part of the ongoing FY98 key deliverable task to
complete the nonradioactive demonstration of the
AEA Technology fluidic sampler for the Hanford Site.
(Contact: Tom Thomas, INEEL, 208-526-3086)

In-Tank Precipitation Alternative Team Evaluates
Crystalline Silicotitanate (CST)
On August 11 and 12, 1998, a meeting was held to evaluate the
use of CST for removal of cesium from Savannah River Site (SRS)
tank supernate as a replacement for in-tank precipitation. The
meeting was called to answer technical questions and to provide
data that will be used by the selection committee in determining
the primary and secondary options for treatment of the supernate
before it is fed to the Defense Waste Processing Facility.

The 25 meeting participants included Dr. Linda Wang of Purdue,
Dr. Ray Anthony of Texas A&M, and researchers from the Oak

http://www.aeat.com/
http://www.aeat.com/
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Ridge Reservation, Hanford Site, and SRS. The bulk of the
research to date has been developed by the Office of Science and
Technology, and Drs. Wang and Anthony were part of past Office
of Science and Technology evaluations.

Information was presented -- including kinetics tests and data
modeling - regarding CST kinetics, a concern because CST
kinetics have a direct impact on equipment size. Information was
also presented on the mechanical strength of the engineered CST
particles; this included crush strength tests, which showed that
CST has adequate strength for operation in a column. This
information was gathered and presented to relieve SRS staff
concerns. Operations personnel at SRS noted at the end of the
meeting that they had much more information about how the ion
exchange system would be run and the size of the columns.

The reviewers are to refine the assessment of CST and issue a
preliminary report in September 1998. The TFA is setting up a
conference call to review the data being generated and to facilitate
communications. The first call is planned for August 21, 1998, and
will involve operations personnel and researchers from SRS, Oak
Ridge Reservation, Purdue, and Texas A&M. This task is part
of the ongoing work on the FY98 key deliverable to
provide technical assistance to SRS to support the
evaluation of in-tank precipitation alternatives.
(Contact: Phil McGinnis, ORNL, 423-576-6845)

Significant Events
Nothing to report.

Conferences and Meetings

EM Science Program (EMSP) Meeting Provides Technical
Integration
On July 28-30, 1998, the TFA attended the EMSP Principal
Investigator Meeting in Chicago, Illinois. The meeting was
organized into sessions based on specific environmental
management problem areas, with the TFA leading the high-level
waste session. The purpose of the session was to link EMSP
projects to EM problems and to clarify high priority needs
identification (more information on EMSP). The general session
provided a forum for open discussion between the TFA and the
EMSP principal investigators on the TFA's role in building
communication bridges between the various groups involved in
bringing research through to the deployment stages. Breakout
sessions were held on characterization, pretreatment, and
closure/immobilization. Subsequent interaction at the poster
sessions provided the principal investigators with the opportunity
to discuss specific science needs and issues with the Technology

http://www.em.doe.gov/science/
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Integration Managers. (Contact: Bill Kuhn, PNNL, 509-376-1833)

Upcoming Activities
August 19-20, 1998
Alternative High-Efficiency Particulate Air Filters, Defense Waste
Processing Facility, and
Florida International University, SRS
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

August 24, 1998
Florida International University Meeting on Pour Spout, Miami
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

August 24, 1998
Pipeline Unplugging with Florida International University, Miami
(Contact: Phil McGinnis, ORNL, 423-576-6845; Pete Gibbons,
RPP, 509-372-4926)

August 24-25, 1998
Safety Meeting, SRS
(Contact: Mike Terry, LANL, 509-373-9244)

August 25, 1998
Pipeline Unplugging with Savannah River Site, Savannah River
Site
(Contact: Phil McGinnis, ORNL, 423-576-6845; Pete Gibbons,
RPP, 509-372-4926)

August 25-26, 1998
Vadose Zone Meeting, Hanford Site
(Contact: Larry Bustard, SNL, 505-845-8661)

August 26-27, 1998
Robotic Arm Meeting and Demonstration, INEEL
(Contact: Joe Westsik, PNNL, 509-372-6330)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Tom Brouns, PNNL, 509-372-6265)

September 22, 1998
Leachate Solids Review, Richland, Washington
(Contact: Phil McGinnis, ORNL, 423-576-6845)

September 23-24, 1998
Technical Advisory Group and Technical Team Meeting, Richland,
Washington
(Contact: Thomas Brouns, PNNL, 509-372-6265)

September 29-30, 1998
National Closure Workshop, Las Vegas

http://www.ans.org/meetings/SPECTRUM98/
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(Contact: Larry Bustard, SNL, 505-845-8661)

October 13, 1998
Waste Management Education and Research Consortium
(Contact: Pete Gibbons, RPP, 509-372-4926)

October 14-15, 1998
Contest Advisory Board
(Contact: Pete Gibbons, RPP, 509-372-4926)

December 7, 1998
Retrieval Follow-up Meeting, Savannah River Site, South Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: betty.carteret@pnl.gov

Robert W. Allen, Technical Program Integration Manager,
PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Joe Westsik, Deputy Technical Integration Coordinator, PNNL
Phone: 509-372-6330
Fax: 509-372-6268
E-mail: joseph.westsik@pnl.gov

Roger Gilchrist, Leveraged Program Manager, PNNL
Phone: 509-372-6088
Fax: 509-375-6985

http://www.nmsu.edu/~werc/
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E-mail: rl.gilchrist@pnl.gov

Kristin Manke, Communications, PNNL
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-373-9244
Fax: 509-373-0540
E-mail: mtt@lanl.gov

How to Subscribe
To receive an automatic copy of the message, send an E-mail
message to 
lyris@lyris.pnl.gov. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Subscribe"
at the bottom of this page.

Period Ending July 30, 1998

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho
Sites in FY98. These key products are listed at keyprod/index.stm.
In each of our technical highlights, the section titled "Progress
Towards Delivering Key FY98 Products" will be dedicated to telling
you about significant findings made and key milestones
accomplished as we work towards delivering these products.

Progress Towards Delivering Key
FY98 Products

Borehole Miner Removes the Bulk of the Sludge from Old
Hydrofracture Tanks

At the Oak Ridge Reservation, the five Old Hydrofracture Tanks
contain radioactive waste left from a geologic disposal project.
None of these tanks has leaked, but the facility has been closed
since 1980 and is scheduled for decommissioning. The site's
remediation goal is to transfer more than 95% of the waste from
these tanks to operating storage tanks.

This goal was met by using the Borehole Miner with Extendible
Nozzle (see photo), which was more efficient than previous
methods. The Tennessee Department of Environment and
Conservation has indicated that the tanks have been cleaned to
the "maximum extent possible" based on visual inspections. The

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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regulators will issue letters for each tank documenting regulatory
approval regarding the completion of the sludge removal.

To remove the sludge, pumps were set up in each tank. Then, the
miner was deployed in the center of each tank and used supernate
from a receiver tank to slurry the sludge. The slurried waste was
pumped to the receiver tank (T-9). When the waste in the receiver
tank reached a specified weight percent of solids, it was pumped
to the Melton Valley Storage Tanks; approximately 60,150 gallons
of waste were transferred to the Melton Valley tanks. From here,
the waste will be sent to a private vendor, who will immobilize the
waste. The sluicing operations have been very successful;
however, some problems with the equipment have occurred. With
modifications, this system could be used at the Hanford Site and
Savannah River Site. This work is part of the FY98 key deliverable
to report performance data regarding Borehole Miner deployment
in an Old Hydrofracture Tank (more info on deliverable). (Contact:
Pete Gibbons, RPP, 509-372-4926)

Significant Events
No news to report.

Conferences and Meetings

Technical Task Plan (TTP) Meeting Provides Opportunity
for Issue Resolution
The Tanks Focus Area Richland Field Lead Team, Technical
Team including the Technology Integration Managers, Site
Representatives, and User Steering Group members, and met
from July 13 through 15 to discuss the upcoming work for FY99
and beyond. The meeting included presentations by the Site
Representatives and User Steering Group. These presentations
ensured integration of the site and TFA schedules and clarified
mutual expectations regarding product delivery and co-funding on
planned FY99 activities. This was followed by a task by task
review of the technical task plans presented by the Technology
Integration Managers. The technical task plans are written for
each project and describe the project's objectives, schedule,
budget and key deliverables. The TTP review also included
discussions of key performance measures for both TFA and user
programs. A number of issues on the TTPs were resolved at this
meeting; several issues were tabled until either more information
could be provided or specific staff could be in attendance.
(Contact: Tom Brouns, PNNL, 509-372-6265)

Retrieval Meeting, West Valley Demonstration Project,
New York
Technical integration across the DOE tank sites was the purpose



TFA - Technical Highlights

http://emslws03/tfa/hilight/back/30july98.htm[10/13/2009 10:46:26 AM]

of the retrieval meeting held on July 28, 1998. Retrieval
Technology Integration Manager Pete Gibbons and John Drake
from the West Valley Demonstration Project met to share
information on waste retrieval, tank closure, and vitrification.
Specifically, they discussed West Valley's progress on TARZAN, a
remotely operated waste mobilization tool which is due by summer
1999, and on using mixer pumps for waste mobilization and
retrieval. West Valley's data on mixer pumps could benefit the
TFA's work at the Savannah River Site. In addition, they talked
about ongoing TFA retrieval work; Pete Gibbons will provide
follow-up information on the Flow-Streamer, discovered as part of
the Hanford W320 project, which will retrieve the bulk of the waste
from Tank C-106 using past practice sluicing. The flow-steamer
can be used to better focus the water stream through the sluicer
nozzle, thus imparting higher energy to the waste surface for
dislodging and suspending solids. At the conclusion of the
meeting, a tour was conducted of the vitrification plant and the
simple and elegant arm-mounted sluicing system, which West
Valley plans to deploy next year as part of final tank cleanup. Also
while at the West Valley site, Pete Gibbons met briefly with the
acting and the deputy DOE Site Manager, briefing them on the
purpose of retrieval meeting. (Contact: Pete Gibbons, RPP, 509-
372-4926)

Pour Spout Test Unit Reviewed at Florida International
University
Vitrification is the baseline technology for processing high-level
waste at three of the TFA tank sites. At the Savannah River Site,
the Defense Waste Processing Facility is vitrifying high-level waste
(433 canisters to date). The site submitted a need to TFA to
reduce the cost of vitrification by improving the melter pour spout,
avoiding wicking, and avoiding accumulations of glass and
crystalline deposits. Florida International University (FIU),
Clemson University, and the Savannah River Technology Center
are working to find ways to improve the melter pour spout.

On July 22, 1998, a progress review on the small-scale
melter/pour spout test unit at FIU was held. Before the meeting,
FIU completed approximately 24 hours of testing with glass
created to simulate that in the Defense Waste Processing Facility.
The testing demonstrated glass flow, sustained operation at 1150
C, ability to vary the temperature of the pour spout region, and
excellent visualization of the key regions of concern. Based on the
initial evaluation of the pouring, the FIU visualization system is
excellent and will be used as a model for the large-scale melter at
Clemson University. Before the thermally hot glass demonstration,
FIU demonstrated the pour pressure control system on glycerin.
The control system worked well in both operations. The
approximate time to process a batch is less than 20 minutes
providing a rapid test capability for multiple parameters of interest.
The visualization system provides the unique capability of

http://www.wvdp.com/
http://www.fiu.edu/choice.html
http://www.clemson.edu/
http://www.srs.gov/
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evaluating the shape and movement of the stream from the side,
front, and top. Additionally, there appear to be relatively
straightforward approaches to enhance the visualization to provide
more technical information on the stream performance and causes
of wicking. Current plans are to perform joint scouting tests during
the week of August 1, 1998, to evaluate the current hypotheses on
causes of wicking. To perform these tests, a team from Savannah
River Technology Center will meet at FIU and jointly run the tests
and determine the path forward. (Contact: Bill Holtzscheiter,
WSRC, 803-725-2170)

Upcoming Activities
August 12, 1998
AEA Technology Demonstration, Charlotte, North Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926)

August 18-20, 1998
Waste Form Product Acceptance Meeting (location TBD)
(Contact: Bill Holtzscheiter, WSRC, 803-725-2170)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Terri Stewart, PNNL, 509-375-4423)

September 22, 1998
Leachate Solids Review, Richland, Washington
(Contact: Phil McGinnis, ORNL, 423-576-6845)

September 23-24, 1998
Technical Advisory Group and Technical Team Meeting, Richland,
Washington
(Contact: Thomas Brouns, PNNL, 509-372-6265)

December 7, 1998
Retrieval Follow-up Meeting, Savannah River Site, South Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

http://www.ans.org/meetings/SPECTRUM98/
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Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: betty.carteret@pnl.gov

Robert W. Allen, Technical Program Integration Manager,
PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Roger Gilchrist, Leveraged Program Manager, PNNL
Phone: 509-372-6088
Fax: 509-375-6985
E-mail: rl.gilchrist@pnl.gov

Kristin Manke, Communications, PNNL
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov
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Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-373-9244
Fax: 509-373-0540
E-mail: mtt@lanl.gov

How to Subscribe
To receive an automatic copy of the message, send an E-mail
message to 
lyris@lyris.pnl.gov. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.
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Technical Highlights

Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Subscribe"
at the bottom of this page.

Period Ending July 17, 1998

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho
Sites in FY98. These key products are listed at keyprod/index.stm.
In each of our technical highlights, the section titled "Progress
Towards Delivering Key FY98 Products" will be dedicated to telling
you about significant findings made and key milestones
accomplished as we work towards delivering these products.

Progress Towards Delivering Key
FY98 Products

Borehole Miner Deployed in Oak Ridge Reservation Tank
In June 1998, the Extendible Nozzle Borehole Miner (see photo)
was deployed in Old Hydrofracture Tank T-3 at the Oak Ridge
Reservation. The miner, which was based on an industrial mining
technology, has removed approximately 3,000 gallons of sludge
from the tank. Regulators have agreed that the volume of sludge
removed is adequate and that the site can move the miner to the
next tank. Plans call for the technology to be used to remove
sludge from the four remaining hydrofracture tanks by the end of
July. This deployment occurred following readiness reviews and
nonradioactive testing.

Why was the Borehole Miner developed and deployed? The U.S.
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Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

 

 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Technical Highlights

http://emslws03/tfa/hilight/back/17jul98.htm[10/13/2009 10:46:28 AM]

Department of Energy must remove the sludge in the Old
Hydrofracture Tanks to meet its commitments to the public.
Removing the sludge was difficult with other conventional
technologies because sludge can have a consistency similar to
peanut butter and traditional retrieval tools cannot get close to the
sludge because of the tank design. The Borehole Miner (see
photo) circumvents these problems by using an extendible arm (it
can extend downward at angles from horizontal to nearly vertical
and can rotate 360 degrees) with a high-pressure waterjet nozzle.
With modifications, this system could be used at the Hanford Site
and Savannah River Site. This work is part of the FY98 key
deliverable to report performance data regarding Borehole Miner
deployment in an Old Hydrofracture Tank. (more info on
deliverable) (Contact: Pete Gibbons, RPP, 509-372-4926)

Significant Events

Disposable Crawler Developed for Final In-Tank Cleaning
Before a tank can be closed, reducing the cost and risk associated
with the underground radioactive waste storage tanks, final in-tank
cleaning must be performed. Final cleaning involves removing
small quantities of residual waste on the tank floor; because the
residual waste is a thin layer spread across the tank floor, a
method is needed to move the waste into piles that could be easily
removed. The Savannah River Site has developed a disposable
crawler using off-the-shelf motorized treads from Inuktun™ to
sweep up the residual waste. The crawler will use a top-mounted
sluicer to move the remaining waste into convenient areas for
retrieval. The advantages of this low-cost system are: 1) it will use
less water than a tank-mounted top sluicer, and 2) it can be
disposed of with the other in-tank equipment, avoiding expensive
decontamination activities (the above surface components of the
crawler are reused). Cold testing of the crawler will start in mid-
July at the Savannah River Site. (Contact: Pete Gibbons, RPP,
509-372-4926)

Nonradioactive and Radioactive Tests Completed on
Pulsed Air Technology
One of the challenges in retrieving tank waste is the thick sludge
on the bottom of a number of DOE's radioactive waste tanks; this
sludge, which contains precipitated radionuclides of concern, is
difficult to pump out of the tank. One answer to this problem could
be the pulsed air mixer, also known as the PulsAir™ mixer. The
mixer consists of two 14-inch-diameter steel plates separated by
about 0.25 inches. The mixer can deliver pulses of compressed air
either between the plates or to the underside of the lower plate.
The air bubbles created effectively mix the settled sludge. During
June at the Oak Ridge Reservation, the pulsed air mixer
underwent nonradioactive tests. Once these tests were completed,
the mixer was installed in Gunite and Associated Tank W-9 and
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underwent radioactive systems tests.

The cold tests successfully demonstrated the deployment and
retrieval of the mixer system through a simulated tank riser. The
decision was made to remove the mixer and guide tube assembly
as a single unit at the end of the useful life of the equipment.
Additional lifting eyes will be required before this operation. The
installation procedure for the mixer was verified and a plan for bag
out and retrieval of the system at the end of its life was developed.
The actual bag out operation was not done during the cold test
because of its similarity with other equipment bag outs and the
potential for damaging the ceramic seals on the mixer arms.

After completing cold tests, the pulsed air mixer was installed in
Tank W-9 on June 11 and 12, 1998 (a sludge pile under the west
riser of Tank W-9 was removed to accommodate the installation of
the mixer). Radioactive systems testing was completed
satisfactorily; the technology mobilized the denser sludge by
mixing it with the lighter waste. (Contact: Pete Gibbons, RPP, 509-
372-4926)

Conferences and Meetings

Statement of Work Built for Grouting Idaho's Low-Level
Waste
On June 16, 1998, Idaho National Engineering and Environmental
Laboratory (INEEL) hosted a workshop to determine the best
disposal options for their grouted Type 2 waste. This waste
generally has a very low activity and consists of contaminated
water, equipment and tank flushes, and the like. The composition
is similar to sodium-bearing waste, but diluted. The current plan is
to evaporate the stream and then follow one of these options:

Concentrate, store, and dispose as sodium-bearing waste
(high-level waste)
Grout and dispose at Envirocare, Inc. (low-level mixed
waste)
Grout and dispose at INEEL's Radioactive Waste
Management Complex (low-level waste--requires delisting)
Grout and dispose at the Nevada Test Site (low-level waste-
-requires delisting).

As a result of the workshop, Immobilization Technology Integration
Manager Bill Holtzscheiter prepared a draft statement of work for
AEA Technology. The statement of work involves developing the
grout formulations and identifying preprocessing required to
comply with the acceptance requirements for each of the three
low-level waste options described above. This approach would
allow direct disposal of this waste stream once the technology has
been demonstrated by the FY99 AEA Technology task. (Contact:
Bill Holtzscheiter, WSRC, 803-725-2596)
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Expert Panel Makes Recommendations on Hanford
Vadose Zone
On June 23-25, 1998, Closure Technology Integration Manager
Larry Bustard and other members of the SX Tank Farm expert
panel met. The panel, composed of nationally recognized scientific
experts on the vadose zone and technologies to examine it,
convened at the Hanford Site to present its observations and
recommendations regarding Hanford Site vadose zone issues. The
key recommendations are as follows:

1. Additional information should be obtained on contaminants in
the vadose zone. Very little reliable information on contaminant
mobility in the Hanford vadose zone exists. Current spectral
gamma logging and core sampling results were considered
suspect because of concerns regarding borehole drag-down and
the shape analyses approach used as part of the spectral gamma
logging. Information is missing regarding how tank waste
chemistries impact contaminant mobility below the tanks. No field
characterization of hydrological properties under the tanks exists.
Deep vadose zone data under the tanks does not exist. The
possibility of channeling and preferential flow has not been
adequately addressed.

2. Additional methods should be developed and demonstrated to
support vadose zone/groundwater characterization at Hanford.
Specifically, wall coring of existing boreholes should be
demonstrated. Likewise, demonstration/use of cone penetrometer,
slant drilling, and directional drilling technologies was proposed.
Use of temperature measurements within the vadose zone to map
contaminant plumes was also recommended. Overall, a strong
desire existed for cheaper vadose zone/groundwater sampling
technologies.

3. Improved laboratory analytical techniques should be developed.
The 250-mL groundwater sample achieved during a recent
sampling effort was of insufficient volume to indicate technetium.
(Contact: Larry Bustard, SNL, 505-845-8661)

Assistance Provided: Closing Savannah River Site Solvent
Tanks
On June 17, 1998, Savannah River Site's Environmental
Restoration effort held a peer review of its program to close its 22
solvent tanks in the Old Radioactive Waste Burial Grounds.
Closure Technology Integration Manager Larry Bustard and
Technical Advisory Group member Robert Erdmann were several
of the offsite reviewers. This meeting provided specific
recommendations on the program as well as a mechanism for sites
to share their approaches for closing their smaller tanks.

The historical usage for the tanks, the current contents and
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structural integrity, and a perspective on surrounding buried waste
were described by Savannah River Site personnel. The tanks
contain approximately 6,000 gallons of liquid, with sufficient
transuranic content to make most of the liquid unacceptable for
transfer to other waste facilities at the site. Approximately 18,000
pounds of sludge is contained in the tanks. The sludge has yet to
be characterized. Generally, Savannah River Site personnel
believe the radiological tank contents are comparable in risk to
much of the other buried waste in the burial grounds that
surrounds the tanks. Except for surgical removal of some hot
spots within the burial grounds, this buried waste is likely to be
closed in place. One concern of the regulators is that the solvent
tanks contain liquids, unlike the rest of the burial ground.

The review panel noted several recommendations.

Make the tanks look like other portions of the burial ground,
and close the tanks as shallow land burial units. This would
involve eliminating the liquids (either grouting the liquids or
placing an absorbing medium in the tanks), filling the void
space, and providing intruder protection.
Consider having a contingency plan in case the tank
contents are determined to be high-level waste. The
reviewers determined that this designation was plausible
given the waste description and unresolved issues regarding
waste criticality. Resolution of the criticality issue likely will
require more extensive tank sampling, currently difficult
because these tanks contain one or two 3- or 4-inch-
diameter risers.

This meeting is part of the TFA's task to demonstrate closure of a
small, limited access tank at the Oak Ridge Reservation in FY99.
A jet grouting approach is planned. The Savannah River Site is
being funded by TFA during FY99 to interface with Oak Ridge
during the FY99 demonstration. A TFA demonstration of the
technology at Savannah River Site is planned for FY00. (Contact:
Larry Bustard, SNL, 505-845-8661)

Upcoming Activities
July 16, 1998 
TFA Technology Integration Managers Meeting, Las Vegas,
Nevada 
(Contact: Thomas Brouns, PNNL, 509-372-6265)

July 28, 1998
Retrieval Meeting, West Valley Demonstration Project, New York
(Contact: Pete Gibbons, RPP, 509-372-4926)

July 28-30, 1998
EM Science Program Principal Investigator Meeting, Chicago,
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Illinois (home page)
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Terri Stewart, PNNL, 509-375-4423)

December 7, 1998
Retrieval Follow-up Meeting, Savannah River Site, South Carolina
(Contact: Pete Gibbons, RPP, 509-372-4926)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: betty.carteret@pnl.gov

Robert W. Allen, Technical Program Integration Manager,
PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Roger Gilchrist, Leveraged Program Manager, PNNL
Phone: 509-372-6088
Fax: 509-375-6985
E-mail: rl.gilchrist@pnl.gov

Kristin Manke, Communications, PNNL
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Technology Integration Managers (TIMs)

http://www.doe.gov/em52/science-grants.html
http://www.ans.org/meetings/SPECTRUM98/
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Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-373-9244
Fax: 509-373-0540
E-mail: mtt@lanl.gov

How to Subscribe
To receive an automatic copy of the message, send an E-mail
message to 
lyris@lyris.pnl.gov. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example: SUBSCRIBE TFALIST

Updated: November 23, 1999
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Technical Highlights

Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Subscribe"
at the bottom of this page.

Period Ending June 15, 1998

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho
Sites in FY98. These key products are listed at keyprod. In each of
our technical highlights, the section titled "Progress Towards
Delivering Key FY98 Products" will be dedicated to telling you
about significant findings made and key milestones accomplished
as we work towards delivering these products.

Progress Towards Delivering Key
FY98 Products

Experts to Review Immobilized Low-Activity
Waste Performance Strategy at Hanford

Immobilizing the low-activity waste at the Hanford Site is a critical
activity that presents a variety of technical challenges and must be
completed to meet federal and state agreements. With these
pressures, the sites must assure that the strategy they chose to
immobilize the waste is technically feasible. Hanford plans on
vitrifying the waste. To assist the sites in their strategies, the TFA
has assembled a review team that includes internationally known
vitrification experts to examine the strategy for waste form testing
and acceptance.
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Dr. George Wicks, Savannah River Technology Center, will lead
the team to review the Hanford Site strategy for predicting
performance of low-activity waste glass recommended for onsite
disposal at the request of the Hanford user. The review process
will last 6 to 9 months and consist of two main objectives: 1)
assess and critique a report on the strategy of analyzing the long-
term performance of low-activity waste glass in a shallow
subsurface disposal system at Hanford and 2) provide
recommendations on the next steps to assess long-term
performance of low-activity waste glass systems.

The team members are Dr. Bernd Grambow from Karlsruhe,
Germany; Professor Werner Lutze at the University of New
Mexico; Dr. Etienne Vernez from CEA/VALRHO, France; and Dr.
Elmer Wilhite, Savannah River Technology Center. Team
selection was coordinated to ensure technical coverage and avoid
conflicts of interest with other associated tasks. This work is
part of the ongoing FY98 key task to test report on
glass analytical standard for low-activity waste
immobilization (more about this deliverable). (Contact:
Bill Holtzscheiter, WSRC, 803-725-2596)

Pulsed Air System Undergoing Hot Testing In
Tank W-9

At the Oak Ridge Reservation, residual waste heels are being
removed from the gunite tanks and consolidated in Tank W-9.
From there, the waste will be pumped to the Melton Valley Storage
Tanks. From these tanks, a private contractor will take the waste
and immobilize it as part of the site's privatization efforts. A
technology is needed to uniformly mix the lighter solids with the
liquid waste, allowing the solids suspended in the liquid to be
pumped from Tank W-9, a gunite tank. The Pulsair™ mixing
system (see photo) was developed to perform this task. This
technology has been delivered to the Oak Ridge Reservation and
is in Tank W-9 undergoing radioactive tests. Full operations are
scheduled to being in early August. This work is part of the
ongoing FY98 task to deploy Pulsair™ and in-line
solids monitor feature testing at Gunite and
Associated Tanks (more about this deliverable).
(Contact: Pete Gibbons, RPP, 509-372-4926)

Sampling of Saltcake in Tank 16 Annulus
Completed

At the Savannah River Site, the saltcake in the annulus of Tank 16
(see photo) has been sampled and will be sent for laboratory
analysis. By sampling and analyzing the Tank 16 annulus
saltcake, the Savannah River Site can determine retrieval
performance objectives. The goal of this work is to adapt an

http://www.srs.gov/
http://www.unm.edu/
http://www.unm.edu/
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industrially available spray or crawler system to dislodge and
remove the saltcake from the annulus, which is needed to close
the tank. This work is part of the ongoing FY98 task to
Characterize Savannah River Site Tank 16 annulus
salt; document retrieval decision. (Contact: Pete Gibbons,
RPP, 509-372-4926)

Significant Events

Bench-Scale Testing of Evaporator Starts for
Savannah River Incineration Facility

The Savannah River Site operates the Consolidated Incineration
Facility (CIF) (see factsheet) to treat and reduce the volume of
certain solid, aqueous, and organic incinerable low-level waste.
The incinerator began processing mixed waste on April 24, 1997;
in processing the waste, a secondary waste stream, called the
blowdown stream is created. The blowdown stream is a result of
the water stream used to scrub offgases from the incinerator; the
blowdown stream contains dissolved solids and is the portion of
scrubbing stream that is purged to prevent buildup of dissolved
solids. Significant waste disposal cost savings would result if the
blowdown liquids were concentrated by evaporation before
stabilization.

The TFA is developing an evaporation concept for treating the CIF
blowdown waste. Test plans have been approved and bench-
scale testing at the Oak Ridge National Laboratory has begun
using samples of CIF blowdown liquids to determine the limits of
concentration, determine the character of the distillate and
concentrate, and evaluate the processing characteristics of the
waste. A small pilot-scale evaporator is being built at the South
Carolina site to determine the degree of fouling to expect for the
waste and to evaluate the effects of temperature and velocity.

Before evaporation work can proceed for the CIF blowdown
stream, several other activities must be completed. These
activities are currently underway and are on schedule. A draft of
the Commerce Business Daily announcement has been prepared
and submitted to Federal Energy Technology Center for review
before initiating procurement activities for the evaporator system.
Preparation of functional specifications for the evaporator
procurement at the Savannah River Site has begun. (Contact: Phil
McGinnis, ORNL, 423-576-6845)

Scarab Remote Vehicle Delivered to Oak
Ridge Reservation

The success of the Houdini remotely operated vehicle in
dislodging and removing radioactive tank waste has led to the

http://www.srs.gov/general/aboutsrs/pub_rel/factsheets/cif.htm
http://www.fetc.doe.gov/
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development of the Scarab, another remotely operated vehicle.
The Oak Ridge Reservation plans on using this remotely operated
vehicle, built by ROV Technologies and The Providence Group
(TPG), to dislodge waste in the Old Hydrofracture Facility Tanks.
The Scarab was delivered to the Oak Ridge Reservation on June
4, 1998. The vehicle had been at the facilities of TPG in Knoxville,
Tennessee, since early April for completion of system
modifications identified during early functional testing. The vehicle
will be integrated with a jet-pump-based waste dislodging and
conveyance system for nonradioactive tests at Oak Ridge
Reservation before deployment later this summer. (Contact: Pete
Gibbons, RPP, 509-372-4926)

Conferences and Meetings

Project Status Meeting Held on Raman Probe
Development for Corrosion Species
Monitoring at Savannah River Site

On June 3, 1998, a meeting was held at the Savannah River Site
to discuss the corrosion species Raman probe being developed
and the remaining phase I workscope. This probe is planned for
deployment into Tank 43 at the Savannah River Site. As part of
phase I, the feasibility assessment of the Raman probe to
quantitatively measure nitrates, nitrites, and hydroxide species in
nonradioactive surrogate recipes of Tank 43 waste has been
completed. Remaining tasks in phase I include two FY98
milestones: 1) conduct radiation compatibility tests on some
deployment platform components and 2) issue an initial conceptual
design and functions and requirements document on the Raman
probe deployment platform. The remaining FY98 work is essential
input to drafting the technical specifications for phase II of this
project. The TFA and Characterization, Monitoring and Sensor
Technology Crosscutting Program are jointly sponsoring work on
this task. This meeting served to orient the new principal
investigator from the private industry partner, EIC.

The following high-level attributes of the deployment platform
conceptual design were revisited and agreed to by the project
team:

The probe will be housed in a submersible sample chamber,
which can be raised and lowered by a reel-type device to
desired positions within the tank or above the tank in the
deployment platform. The sample chamber will be designed
to filter out suspended particulates.

The above-tank deployment configuration will be similar to
those on reel tapes already used at the Savannah River Site
to measure tank levels. The platforms are connected by a
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flange to a 6-inch riser.

The flexible umbilical cord will house the fiber optics and any
other service lines that connect to the probe or probe
housing.

The umbilical cord will be encased with some type of
washable and radiation resistant material for
decontamination when winding it into the above-riser
deployment platform. The deployment platform will provide
water spray jets for this step. (Contact: Tom Thomas, LMITC,
208-526-3086)

Nested Array Sampler Meeting Held on
Representative Sampling and Analysis to
Support Operations and Disposal

On June 8-12 1998, the nested array sampler team and two
members of Hanford Tank Waste Remediation System
Operations, representing the technology's eventual users, met.
This meeting, held at the Hanford Site, provided further technical
integration for the nested array sampler. The sampler is a
technology that will allow representative samples to be taken at
various points simultaneously in a waste feed staging tank. The
samples will be part of the verification of the feed envelopes for
privatization phase I. This work is critical to the Hanford Site
because the feed envelopes must be verified before waste can be
given to private contractors.

At the meeting, a list of 17 design specification questions by AEA
Technology was reviewed. The questions required input from the
project team for AEA Technology to conduct its feasibility tests this
year and develop a conceptual design for the full-scale prototype
sampler. The most significant shift from prior assumptions involved
the complexity of the method to package and transfer the filled
sample bottle from the above riser sample compartment to a Pig
Shipping Container, which is placed in a 55-gallon drum housed by
a concrete N-55 Overpack. To comply with the Hanford
Authorization Basis, the bottle must be double contained by a
closed plastic bag and a sealed SAFESEND canister. This method
will required additional engineering features such as a shielded
glovebox and lead lined gloves on the above riser sample
compartment. Documentation to allow AEA Technology to begin
its feasibility testing in July and to have the array sampler
considered for FY99 of Hanford Tank Waste Remediation System
funding support are being reviewed. The next project meeting is
planned for July 9. (Contact: Tom Thomas, LMITC, 208-526-3086)

Practical Information Exchanged from Six
Sites at Retrieval Technology Workshop

http://www.aeat.com/
http://www.aeat.com/
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A Tank Waste Retrieval Workshop sponsored by the TFA was
held in Oak Ridge, Tennessee, on June 9-10, 1998. DOE staff and
contractors responsible for radioactive tank waste retrieval work at
Fernald, West Valley, Savannah River, Richland, Idaho, and Oak
Ridge sites attended the workshop. The representatives from the
sites summarized recently completed, ongoing, or planned tank
waste retrieval projects. The emphasis of the workshop was on
sharing of lessons learned and enhancing inter-site information
flow, especially the kind of practical data that rarely gets
documented in summary reports. The meeting successfully
allowed the attendees to share and integrate various sources of
information. The workshop included tours of three ongoing retrieval
projects at the Oak Ridge National Laboratory using three different
technical approaches. The retrieval projects were located at the
Gunite and Associated Tanks, Bethel Valley Evaporator Service
Tanks, and Old Hydrofracture Facility Tanks. More workshops will
be planned for sharing information such as the performance of
new technologies, preparations for Operational Readiness and
Safety Reviews, and lessons learned during operations. The next
workshop is tentatively scheduled for the Savannah River Site
during the week of December 7, 1998. (Contact: Pete Gibbons,
RPP, 509-372-4926)

Hanford Tanks Initiative (HTI) Program
Review Held

On Wednesday, May 20, 1998, the HTI underwent a programmatic
review conducted by Dave Geiser (DOE-HQ), Larry Ling (DOE-
SR), and Cavanaugh Mims (DOE-OR). Characterization and
retrieval issues were discussed.

Characterization: Preliminary risk screening for in-tank residuals
within Hanford Tank 241-AX-104 suggests that technetium-99 and
selenium-79 account for more than 99.9% of the long-term risk.
For waste already leaked to the vadose zone, these two
radionuclides drive the long-term risk results. Also in relation to
Tank 241-AX-104, the planned demonstration of the cone
penetrometer system in the tank farm was discussed. The
demonstration plans to augment current vadose zone
characterization methods and to help determine the location of
and reduce the number of expensive drilled wells during
characterization of soils near tanks.

The shallow-fluted auger sampling campaign performed below one
of the risers in Tank 241-AX-104 was believed to provide the first
sampling results of hard heels within a Hanford single-shell tank.
Results suggest that technetium-99 concentrations were greater
by a factor of 20 than previously expected. In-tank sampling using
end effectors on the Light-Duty Utility Arm is planned for later this
year to verify whether the auger results are representative of the
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in-tank technetium-99 concentrations.

Retrieval Performance Evaluation: A full range of tank closure
alternatives is being systematically evaluated to establish tank
waste retrieval performance evaluation criteria for the AX Farm. In
conjunction with this task, significant contributors to risk
uncertainty will be assessed. This evaluation will support DOE
retrieval decisions based on an understanding of the relationship
between past single-shell tank leaks, leaks that might occur during
retrieval operations, and residual waste in the single-shell tanks
after retrieval operations. From the HTI perspective, stakeholders
have indicated interest in retrieving waste from the single-shell
tanks, but the definition of tank closure has not been determined.
More information and data on retrieval performance is needed. A
draft report for public comment on retrieval performance evaluation
is scheduled for August 1998, while the final report is scheduled
for January 1999.

Retrieval: Testing of four deployment platforms, two arm based
and two vehicle based, were completed last year. The vehicle tests
confirmed that industrial tank cleaning platforms could be adapted
to high-level waste tank cleanup. A contract is now in place that
will result in selection of the final vendor for Tank 241-C-106 heel
retrieval service contract. (Contact: Pete Gibbons, RPP, 509-372-
4926; Tom Thomas, LMITC, 208-526-3086)

Upcoming Activities
June 15, 1998 
Savannah River Site Solvent Extraction Tanks Review 
(Contact: Larry Bustard, SNL, 505-845-8661; Pete Gibbons, RPP,
509-372-4926)

June 16, 1998 
Low-Activity Waste Meeting, Idaho Site 
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

June 17, 1998 
Solvent Extraction Tanks Review, Savannah River Site 
(Contact: Larry Bustard, SNL, 505-845-8661)

June 23-25, 1998 
Vadose Zone Expert Panel Meeting, Hanford Site 
(Contact: Larry Bustard, SNL, 505-845-8661)

June 24, 1998 
Pipeline Unplugging Meeting, Savannah River Site 
(Contact: Pete Gibbons, RPP, 509-372-4926)

June 25, 1998 
Retrieval Meeting, Savannah River Site 
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(Contact: Pete Gibbons, RPP, 509-372-4926)

June 26, 1998 
Pour Spout Meeting, Miami, Florida 
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

July 13-15, 1998 
TFA Technical Task Package Review, Las Vegas, Nevada 
(Contact: Terri Stewart, PNNL, 509-375-4423)

July 16, 1998 
TFA Technology Integration Mangers Meeting, Las Vegas,
Nevada 
(Contact: Thomas Brouns, PNNL, 509-372-6265)

July 29-30, 1998 
EM Science Program Principal Investigator Meeting, Chicago,
Illinois 
(Contact: Roger Gilchrist, PNNL, 372-6088)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Terri Stewart, PNNL, 509-375-4423)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: betty.carteret@pnl.gov

Robert W. Allen, Technical Program Integration Manager,
PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662

http://www.ans.org/meetings/SPECTRUM98/
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E-mail: steve.schlahta@pnl.gov

Roger Gilchrist, Leveraged Program Manager, PNNL
Phone: 509-372-6088
Fax: 509-375-6985
E-mail: rl.gilchrist@pnl.gov

Kristin Manke, Communications, PNNL
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Subscribe
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Subscribe"
at the bottom of this page.

Period Ending May 30, 1998

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho
Sites in FY98. These key products are listed at keyprod. In each of
our technical highlights, the section titled "Progress Towards
Delivering Key FY98 Products" will be dedicated to telling you
about significant findings made and key milestones accomplished
as we work towards delivering these products.

Progress Towards Delivering Key
FY98 Products

Prototype Pipe Plug Installed in Gunite Tank

The first pipe plug was installed on a 3-inch-diameter horizontal
pipe near the roof of Tank W-6 (a gunite tank) at the Oak Ridge
Reservation in May 1998. Plugging the pipes that lead into the
Gunite and Associated Tanks at the Oak Ridge Reservation is a
critical effort because rainwater leaks through these horizontal
pipes into the tanks. The rainwater "collected" in the tanks must be
disposed of as radioactive waste, adding time and expense to the
cleanup efforts. The Hanford and Idaho sites could also benefit
from finding ways to safely and efficiently plug pipes.

The 3-inch-diameter pipe where the prototype was installed
originally served as the overflow pipe between Tanks W-5 and W-
6. The pipe was not cleaned or cut before installation of the plug.
Water was dripping out of the end of the pipe (~1 drop per second)
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when the plug was installed. The operation took ~45 minutes to
complete. The plug will be observed and checked for leaks
periodically. The vacuum in the tank increased ~1 inch of water
after the pipe was plugged. This particular pipe appears to have
been the source of a fairly substantial air leak as well as a water
entry pathway. Plugging the pipe should have the unexpected
benefit of reducing the burden on the high-efficiency particulate air
system as less air leaks into the tank. This work is part of the
ongoing FY98 key task "Complete fabrication of the
Gunite and Associated Tank plugging system" (more
info on deliverable). (Contact: Larry Bustard, SNL, 505-845-
8661)

Hanford Product Acceptance Team Re-
Orders Milestones to Strengthen Task

The TFA is working with laboratories and the Hanford Site user to
prepare an immobilized low-activity waste form analytical standard
material for the purposes of qualifying laboratories to conduct
verification testing of immobilized low-activity waste form
properties. To complete their activities, the site needs to know the
quality parameters for the waste form. To provide this data, the
TFA will conduct a series of tests on a standard low-activity waste
form using multiple laboratories. Researchers will study the test
results and variability to establish the test material as a certified
standard material.

On May 15, 1998, the principal investigators of the task reviewed
the work, and with the user, decided to switch the order of two
milestones within the task and increase the scope of the testing on
the analytical standard material. This means that the principal
investigators will procure the glass analytical standard in FY98 and
conduct the round-robin testing at a number of laboratories and
document the results in the first half of FY99. Early procurement of
1,000 pounds of glass analytical standard will allow the actual
standard material to be used in the round-robin test. The round-
robin testing will also be expanded to include the most up-to-date
requirements expected for the Hanford privatization contract. By
changing the sequence of milestones and adding additional test
requirements, the team has significantly strengthened the end use
of the immobilized low-activity waste analytical standard. This
task is part of the ongoing FY98 key activity "Test
report on glass analytical standard for low-activity
waste immobilization" (more info on deliverable).
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

Significant Events

Flygt Mixers Are Undergoing Testing for
Waste Mobilization
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For the sludge and slurry in Oak Ridge Reservation and Savannah
River Site tanks to be retrieved, the heavier waste needs to be
mixed with the lighter supernate or other liquids. The TFA is
currently comparing the effectiveness of the Flygt mixers to the
conventional long-shaft pumps. The Flygt mixer, similar to an
outboard motor, sets up more long-range currents in the tank.
Compared to the conventional pumps, the Flygt mixer is small,
works inside the tank (reducing the risk of worker exposure), and
is less expensive. Cold testing is being conducted at the Hanford
Site during May and June 1998. (Contact: Pete Gibbons, RPP,
509-372-4926)

Alkaline Solvent Extraction of Cesium Shows
Promise for Savannah River Site

Processes for replacing the in-tank precipitation process, which
removed cesium from Savannah River Site (SRS) tank waste and
produced undesirable benzene concentration, are being
examined. One of the candidate processes is alkaline-side solvent
extraction using a calixarene-crown extractant that strongly and
selectively extracts cesium in the presence of high concentrations
of competing alkali metal cations, such as sodium and potassium.
This solvent extraction process is being developed and tested by
the Efficient Separations and Processing Crosscutting Program
and supported by the TFA.

This innovative solvent-extraction process gives excellent
extraction and stripping performance with a simulated SRS tank
waste. Recent batch tests with an alkaline solution approximating
the chemical composition of SRS high-level waste have employed
the extractant at 0.01-0.04 M in a kerosene diluent (Isopar L)
containing 0.5-0.75 M modifier. After a solvent scrub with an
appropriate aqueous solution, stripping is effected with 0.001-0.01
M nitric acid.

The most promising batch results can be readily translated to an
18-stage flowsheet. The flowsheet does not require adjustment of
the waste feed stream and uses very dilute nitric acid solutions for
scrubbing and stripping the solvent. This means that chemical
consumption and secondary waste production will be minimal and
that little further processing will be required for subsequent
vitrification of the separated cesium. In addition, using existing
SRS centrifugal contactors appears to be technically feasible,
which could minimize capital costs.

The flowsheet is quite effective, giving a cesium decontamination
factor of 400,000 with a cesium concentration factor of greater
than 6. This very high decontamination factor represents the
maximum needed for a feed having the highest expected cesium-
137 activity. For a feed with average activity, a decontamination

http://www.pnl.gov/eff_sep/index.html
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factor of 40,000 would be adequate, giving a concentration factor
of greater than 12. At present, data show that the extractant is
stable under alkaline conditions for a month without deterioration in
extraction, stripping, or phase disengagement. Stability data on the
preferred modifier are still lacking and will be obtained in the next 2
to 3 months; alternative modifiers are still being considered
pending stability tests. Chemical development and engineering
tests will continue in the summer months of 1998; a sample of
solvent is being shipped to the SRS for tests on actual waste.

This new process has several advantages. Because the extractant
used in this process is so effective, it can be used at a
concentration of 0.01 mol/L or less. Although the extractant is
expensive, its low concentration coupled with use of high-
throughput centrifugal contactors permits its use without undue
investment in reagent inventory. Further, the extractant is
commercially available for government use. (Contact: Phil
McGinnis, ORNL, 423-576-6845)

Borehole Miner Repaired and Moved to Tank
Site

Issues with retraction of the extendible nozzle (see photo) of the
Borehole Miner have been resolved and the miner was moved
from the cold test facility to the Old Hydrofracture Tank site at the
Oak Ridge Reservation. Plans call for the user to employ the
technology to remove sludge from the tanks in June 1998.
(Contact: Pete Gibbons, RPP, 509-372-4926)

Conferences and Meetings

Technical Integration Achieved During
Pretreatment-Immobilization Meeting

On May 13, 1998, Pretreatment Technology Integration Manager
(TIM) Phil McGinnis and Immobilization TIM Bill Holtzscheiter met
with the lead principal investigators for Idaho site pretreatment and
immobilization tasks related to segregating the waste and the
immobilizing the low-activity waste (LAW). The meeting was held
to 1) ensure that unfunded work in pretreatment was not required
to support waste immobilization activities and 2) discuss the FY99
work scope for the grout formulations for Idaho LAW.

Regarding unfunded work, participants agreed that the unfunded
pretreatment work primarily impacted LAW immobilization efforts,
which are also partially unfunded (i.e., both unfunded, so not
critical impact to each other). In addition, consensus was reached
that the more knowledge about the product acceptance
requirements that can be developed from waste product
formulation development and disposal facility requirements, the



TFA - Technical Highlights

http://emslws03/tfa/hilight/back/30may98.htm[10/13/2009 10:46:32 AM]

better. Disposal is the ultimate goal, and the disposal
specifications will drive the pretreatment process steps and the
immobilized product formulation for grout or glass.

Regarding the FY99 grout formulation work by AEA Technology,
the user recommended that the FY99 work focus on Idaho's Type
2 LAW (e.g., the waste that is currently being added to the high-
level waste system from decontamination of equipment, flushes,
run off). AEA Technology would develop a grout formulation for
the Type 2 stream and perform a drum-scale demonstration. This
would be the technical basis for deploying grouting technology in
late FY99 or FY00, depending on funding, similar to Oak Ridge's
use of portable grouting units. Options, funding requirements, and
schedule will be evaluated during June 1998. All of the meeting's
participants felt that a near-term workshop reviewing disposal
options for Idaho LAW was needed, because without a plan for
disposal and without the disposal facility acceptance requirements
defined, it is very difficult to formulate the grout product or to define
pretreatment process requirements. (Contact: Bill Holtzscheiter,
WSRC, 803-725-2596; Phil McGinnis, ORNL, 423-576-6845)

Upcoming Activities
June 3, 1998 
EIC Corrosion Probe Meeting, Savannah River Site
(Contact: Tom Thomas, LMITC, 208-526-3086)

June 3, 1998 
Defense Waste Processing Facility Productivity Upgrades,
Savannah River Site
(Contact: Tom Thomas, LMITC, 208-526-3086)

June 3, 1998 
TFA Interface Meeting, Hanford Site
(Contact: Terri Stewart, PNNL, 509-375-4423)

June 8-12, 1998 
Hanford Nested Sampler Meeting 
(Contact: Tom Thomas, LMITC, 208-526-3086)

June 9-10, 1998 
Retrieval Technology Workshop, Oak Ridge, Tennessee 
(Contact: Pete Gibbons, RPP, 509-372-4926)

June 11, 1998 
TFA and Oak Ridge Reservation, Oak Ridge Reservation
(Contact: Terri Stewart, PNNL, 509-375-4423)

June 15, 1998 
Savannah River Site Solvent Extraction Tanks Review 
(Contact: Larry Bustard, SNL, 505-845-8661; Pete Gibbons, RPP,
509-372-4926)

http://www.aeat.com/
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June 18-19, 1998 
Pipeline Unplugging Meeting, Savannah River Site
(Contact: Pete Gibbons, RPP, 509-372-4926)

June 22, 1998 
Vadose Zone Expert Panel Meeting, Hanford Site
(Contact: Larry Bustard, SNL, 505-845-8661; Tom Thomas,
LMITC, 208-526-3086)

June 26, 1998 
Pour Spout Meeting, Miami, Florida 
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

July 29-30, 1998 
EM Science Program Principal Investigator Meeting, Chicago,
Illinois 
(Contact: Roger Gilchrist, PNNL, 372-6088)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Terri Stewart, PNNL, 509-375-4423)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: betty.carteret@pnl.gov

Robert W. Allen, Technical Program Integration Manager,
PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

http://www.ans.org/meetings/SPECTRUM98/
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Roger Gilchrist, Leveraged Program Manager
Phone: 509-372-6088
Fax: 509-375-6985
E-mail: rl.gilchrist@pnl.gov

Kristin Manke, Communications
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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Technical Highlights

Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Subscribe"
at the bottom of this page.

Period Ending May 15, 1998

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho
Sites in FY98. These key products are listed at keyprod. In each of
our technical highlights, the section titled "Progress Towards
Delivering Key FY98 Products" will be dedicated to telling you
about significant findings made and key milestones accomplished
as we work towards delivering these products.

Progress Towards Delivering Key
FY98 Products

Record Cone Penetrometer Push Made at
Hanford Site

On April 28, 1998, during push performance testing of the Hanford
Cone Penetrometer Platform and selected probes at the Hanford
Site, a 2-inch-diameter probe and pipe string achieved a depth of
160 feet, which exceeds the performance goal of 150 feet. This
push performance test demonstrated that the penetrometer could
meet and exceed the performance criteria; these criteria were set
by the Hanford Tanks Initiative, which is jointly funded by TFA and
Hanford Tank Waste Remediation System.

The Hanford Cone Penetrometer Platform (see photo) was
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developed to aid in establishing waste retrieval performance
criteria by deploying sensors into the soil surrounding a tank.
These sensors provide information on contaminants and the
vadose zone, allowing managers to make better decisions
regarding remediation of leaking or potentially leaking tanks.

The platform will deploy sensors into the vadose zone surrounding
Tank 241-AX-104 at the Hanford Site. This task is part of
the ongoing work to meet FY98 key deliverable
"Complete cone penetrometer probe deployment at
Hanford Site" (more info on deliverable). (Contact: Tom
Thomas, LMITC, 208-526-3086)

Significant Events

Feasibility Tests Completed on EIC Corrosion
Species Probe

Corrosion species monitoring and control are required to maintain
a noncorrosive environment in radioactive waste tanks at the
Savannah River Site, to prevent the waste from damaging the
carbon-steel tanks. Monitoring and control require expensive
sampling and analysis. Thus, the Site has expressed a need for a
chemical species probe that could provide quick, reliable data
without the need for taking samples. The probe would significantly
reduce the cost of sampling and analysis as well as reduce the
volume of corrosion inhibitors that are added (the inhibitors must
be later treated in the high-level waste process). Via an industrial
procurement, the company EIC is developing a Raman Probe for
deployment into Savannah River Site Tank 43 in the H Area, a
low-activity fresh waste receipt and evaporator feed tank. The
probe will monitor the concentrations of nitrate, nitrite, and
hydroxide species to determine if they are within technical
specifications required to ensure that the carbon-steel tank liner is
not corroded, allowing the waste to leak. Feasibility tests, using
100 feet of fiber-optic cable and surrogate waste, were conducted
to determine levels of detection for these three species and other
inorganic oxyanions. The feasibility tests indicate the Raman
Probe will have levels of detection 190 times below the lowest
anticipated level in Tank 43 for nitrate; 36 times, for nitrite; and 50
times, for hydroxide. The probe can also detect sulfate, carbonate,
and aluminate, among other species. A Raman Feasibility Study
Report was issued. (Contact: Tom Thomas, LMITC, 208-526-
3086)

Testing Begins on Using Ion-Exchange
Materials for Vitrification Facility Recycle
Stream
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To reduce costs and risks at the Savannah River Site (SRS), the
TFA and other organizations are working to involve industry in
designing an integrated unit to remove cesium, mercury, and
solids from the Defense Waste Processing Facility recycle stream,
that is, waste that is recycled back to the tanks. The recycle stream
results from the facility's air-scrubbing system and other
immobilization activities. The recycle stream has a volume of
3,000,000 gallons per year. By finding a way to remove the
cesium, mercury, and solids from the recycle stream, SRS can
release the bulk of the recycle stream through a liquid effluent
treatment facility, which is less expensive and poses less risk to
workers.

To develop the specifications for the integrated removal unit, the
TFA is performing tests on the waste stream and using information
gained working on the Cesium Removal System. The testing,
currently underway, will determine the distribution coefficients for
uptake and the decontamination efficiency for radionuclides will be
determined for GT-73, which removes mercury, and crystalline
silicotitanate, which removes cesium, strontium, and actinides.
Future testing will use simulated samples and actual waste
samples from Tank 22. (Contact: Phil McGinnis, ORNL, 423-576-
6845)

Tank W-6 Walls Studied with
Characterization Tool in Preparation for
Retrieval

During the week of April 20, 1998, the Modified Light-Duty Utility
Arm was used to deploy the Characterization End Effector; the
effector was used to perform a radiation survey of the north
quadrant (due north and 30 degrees east and west of due north) of
Oak Ridge Reservation's Tank W-6, 
a gunite tank. The data gained from this survey will be used for
comparisons after tank cleaning and for tank closure. Beta and
gamma activity levels were measured along three vertical strips on
the tank wall (measurements near the tank floor were not possible
because of the sludge and supernate in the tank). Beta activity
ranged from about 7 Rad per hour at the lowest points to 128 Rad
per hour near the top of the wall. Gamma levels ranged from
about 10 millirad per hour to 25 millirad per hour. Surveys were
also made along part of the dome and of the background at the
center of the tank. The radiation level dropped rapidly from the top
of the wall toward the center of the dome. The background at the
center of the tank was steadily 1- to 2-Rad per hour along the
equivalent vertical range.

Close-up video inspections were made of the walls, especially
where damage to the gunite was observed. This information will
help in making tank closure plans. The walls were coated with a
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powder that may be dried sludge, which would explain the high
radiation levels.

Wall cleaning operation must be performed robotically because the
fog in the tank makes vision-based control impossible. Thus, a
feeler gauge was also deployed on the arm; the gauge was
configured to determine the joint angles for positioning a wall-
cleaning end effector normal to the wall surface. Because the arm
is deployed through a peripheral riser rather than the center riser,
the arm trajectory for following the wall is more complicated. With
the data generated (and studies of the deployment and retraction
of the arm), the arm can now be deployed with the Gunite
Scarifying End Effector and positioned automatically for cleaning a
series of 2-degree wide overlapping vertical bands that span the
tank's entire northern quadrant. (The width of the bands will vary in
different tank configurations; thus, the scientists refer to the
number of degrees out of a possible 360.) (Contact: Pete Gibbons,
RPP, 509-372-4926)

Lime Studied for Controlling Gel and Solid
Formation in Enhanced Sludge Washing

In preparing the retrieved waste for immobilization, the formation
of gels and uncontrolled precipitation can be significant problems.
Gels and precipitates can plug equipment, causing costly repairs
and delays. The TFA enhanced sludge washing effort is studying
the waste chemistry to find ways to prevent the gel formation. A
recent experiment showed lime (calcium oxide) could react with
phosphate to produce a calcium phosphate and calcium fluoride,
preventing the formation of gelatinous sodium phosphate fluoride.
Success with lime treatment of sludge leachates and wash
solutions depends on the outcome of the competition between
sodium and calcium ions to form either sodium phosphate/sodium
phosphate fluoride or a calcium phosphate/calcium fluoride.

In the experiment, two samples of Hanford Site Tank 241-T-104
sludge were treated simultaneously. Both samples were leached
at 75 degrees centigrade for 24 hours with 3.9 g of 3.8-M sodium
hydroxide solution per gram of sludge. The sludge residues were
washed at 75 degrees centigrade three times. Lime was added to
the filtered leachate and wash solutions in one sample.

Sticky solids formed in both the lime-treated and untreated
leachates within an hour after they were removed from heat and
allowed to approach ambient temperature. The leachates were
examined periodically; after 6 months (the entire Phase I
pretreatment process for one tank is 9 to 12 months), the sample
with lime no longer contained the sticky solids, but the one without
lime still contained a gel-like mass. This indicates that the initial
gel formation in the limed leachate was from the rapid formation of
sodium phosphate fluoride and over time this converted to calcium
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phosphate/calcium fluoride.

If a concentration of lime sufficient to react with all of the
phosphate, fluoride, and other materials that may react with
calcium ions is maintained, gel-like phosphates would most likely
not form. Additional tests with sludge and simulants are being run
to evaluate precipitation and flocculation to control solids.
(Contact: Phil McGinnis, ORNL, 423-576-6845)

Extensive Literature Search Completed on
Alternative Cesium Removal Methods

In 1998, Westinghouse Savannah River Company and DOE
decided to evaluate cesium removal alternatives for the Savannah
River Site. This decision was made in light of the significant and
unexpected degradation of tetraphenyl borate to benzene in the
pilot testing. The Savannah River Site asked the TFA to assemble
a team to gather data on potential technologies (i.e., perform a
literature/patent search). A team of chemists from the Savannah
River Technology Center, Oak Ridge Reservation, and Pacific
Northwest National Laboratory compiled data and are studying
alternatives. The team reviewed and reported on over 900
references for cesium separation (alternatives to the in-tank
precipitation process), and the draft report was submitted for
review. The report was very well received and is the most
comprehensive analysis of cesium removal ever conducted. This
effort is in support of deciding which technologies should go
forward to further analysis and testing.

Because of the TFA-assembled team's excellent work, Walt
Tamosaitis, Manager of Interim Waste Technology for the
Westinghouse Savannah River Company, asked the team to
further analyze the material. The further analysis will involve
matching the reference material with the current alternatives for
cesium removal at the Savannah River Site and suggesting
technologies or solutions that are not on the current alternative list.
(Contact: Phil McGinnis, ORNL, 423-576-6845)

Conferences and Meetings

Meeting Held at Florida International
University on Pipeline Unplugging Activities

In May 1, 1998, Technology Integration Manager Pete Gibbons
and Dr. Fadel Erian from Pacific Northwest National Laboratory
visited Florida International University to review the progress in
FY98 on pipeline unplugging activities. These activities include
building a test bed for industrial methods to unplug pipes and a
slurry transfer loop to develop credible blockages for the testing.
Also, FY99 review planning documentation was reviewed. This

http://www.srs.gov/
http://www.srs.gov/
http://www.ornl.gov/
http://www.pnl.gov/
http://www.pnl.gov/
http://www.fiu.edu/textonly.html
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work will benefit tank waste sites that are concerned about waste
transfers through pipelines for retrieval and pretreatment activities.
(Contact: Pete Gibbons, RPP, 509-372-4926)

Saltcake Dissolution Workshop Held;
Recommendations for Hanford Tank 241-SY-
101

On May 5, 1998, a saltcake dissolution workshop was held at
Mississippi State University Diagnostic Instrumentation and
Analysis Laboratory (DIAL). The principal investigators, DIAL
representatives, users, and Pretreatment Technology Integration
Manager Phil McGinnis attended. Topics discussed included the
recent meeting with the Hanford Site Tank 241-SY-101 team on
processing and safety concerns. The saltcake dissolution team
agreed to investigate the impact of adding a small amount of
caustic to Tank 241-SY-101 to dissolve the crust forming in the
tank (which was known for the addition of a mixer pump to
remediate its episodic releases of hydrogen gas). Modeling and
analysis for adding caustic to dissolve the crust will be complete by
the end of June 1998. The saltcake dissolution team will transmit
the findings to the TFA and to the tank farm operators. This
meeting provided technical assistance on saltcake dissolution.
Saltcake, because of its hard constituency, presents a number of
technical challenges for those retrieving the waste. (Contact: Phil
McGinnis, ORNL, 423-576-6845)

Upcoming Activities
May 20-21, 1998 
Hanford Tanks Initiative Program Review, Richland, Washington 
(Contact: Larry Bustard, SNL, 505-845-8661)

May 21, 1998 
Accelerated Site Technology Deployment Program, Denver,
Colorado 
(Contact: Roger Gilchrist, PNNL, 372-6088)

June 8-12, 1998 
Hanford Nested Sampler Meeting 
(Contact: Tom Thomas, LMITC, 208-526-3086)

June 9-10, 1998 
Retrieval Technology Workshop, Oak Ridge, Tennessee 
(Contact: Pete Gibbons, RPP, 509-372-4926)

June 15, 1998 
Savannah River Site Solvent Extraction Tanks Review 
(Contact: Larry Bustard, SNL, 505-845-8661; Pete Gibbons, RPP,
509-372-4926)

http://www.msstate.edu/Dept/DIAL/
http://www.msstate.edu/Dept/DIAL/
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July 29-30, 1998 
EM Science Program Principal Investigator Meeting, Chicago,
Illinois 
(Contact: Roger Gilchrist, PNNL, 372-6088)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Terri Stewart, PNNL, 509-375-4423)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: betty.carteret@pnl.gov

Robert W. Allen,Technical Program Integration Manager,
PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Roger L. Gilchrist, Leveraged Program Manager
Phone: 509-372-6088
Fax: 509-375-6985
E-mail: rl.gilchrist@pnl.gov

Kristin L. Manke, Communications
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Technology Integration Managers (TIMs)

Characterization

http://www.ans.org/meetings/SPECTRUM98/
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Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an
issue, see "How to Subscribe" at the bottom of this page.

Period Ending April 30, 1998

| Significant Events | Conferences and Meetings | Upcoming Activities |
Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our users at the
Hanford, Savannah River, Oak Ridge, and Idaho Sites in FY98. These key
products are listed at keyprod. In each of our technical highlights, the section
titled "Progress Towards Delivering Key FY98 Products" will be dedicated to
telling you about significant findings made and key milestones accomplished as
we work towards delivering these products.

Progress Towards Delivering Key FY98 Products

Workshop Held to Improve Defense Waste Processing Facility
(DWPF) Waste Loading

The TFA is working to evaluate the effect of various glass compositions on the
liquidus temperature for the DWPF vitrification process. With information
gathered from this work, the waste loading for vitrification can be increased,
reducing the amount of vitrified waste that needs to be produced and stored. As
part of this work, a workshop was held on April 16, 1998, to discuss the initial
liquidus results from Pacific Northwest National Laboratory; these will be used
to improve the DWPF process control model. The attendees included researchers
from Pacific Northwest National Laboratory and the Savannah River Technology
Center, and the user, DWPF Engineering. This TFA task will provide a
statistically designed test matrix liquidus temperature data to reduce the
conservative assumptions in the DWPF model (the existing DWPF model used
available data instead of data from a designed experiment). This task is highly
integrated with the Savannah River Site sample analyses and modeling, so it is
important to provide the needed data in a compatible format.

The unexpected presence of an acmite-like clinopyroxene phase, a silicate, in a
segment of the test matrix indicated the need to redefine the affected portion of
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the test matrix to determine an acceptable composition boundary. To address this
issue and the identified data needs, several actions must be completed (scheduled
for July 31, 1998). These actions include revisiting the test matrix and modifying
the design, verifying the liquidus on key glasses, measuring additional liquidus
measurements consistent with the test design modification, measuring the
oxidizing or reducing potential of the melt on selected glasses, and revising the
draft report. This work is part of the ongoing FY98 key deliverable
"Complete technical report documenting expanded liquidus temperature
data for Savannah River Site combined processing (more info on key
deliverable)." (Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

Significant Events

Temperature and Sodium Aluminate Formation Linked,
According to Sludge Washing Test

The results of recent parametric sludge washing tests suggest that under certain
conditions and waste types sludge washing may increase the volume of high-
level waste to be processed if the parameters are not correctly chosen.

As part of the parametric sludge studies at Oak Ridge National Laboratory, a 111
g sludge sample from Hanford Tank 241-S-101 was been washed several times
with inhibited water (0.01 M NaOH and 0.01 M NaNO2) until it was determined
that additional water washes would no longer be effective. Ninety seven percent
of the cesium was removed. The washed Tank 241-S-101 sludge was divided into
sixteen samples, under a variety of conditions. Cesium concentrations in these
samples indicate that the 16 samples are homogeneous. The test conditions for
the 16 samples are below:

Test Conditions 1M NaOH

70 C

1M NaOH

95 C

3 M NaOH

70 C

3 M NaOH

95 C

Leaching Time 5 h 5 h 5 h 5 h

Leaching Time 24 h 24 h 24 h 24 h

Leaching Time 72 h 72 h 72 h 72 h

Leaching Time 168 h 168 h 168 h 168 h

At the conclusion of each leach, the solids were leached, washed, and dried.
Based on the initial results, caustic leaching done at 5 h and 24 h at 70 C (1 and
3 M NaOH) appears to significantly increase the sludge mass. This increase may
be the result of the insoluble sodium aluminosilicate forming. At Pacific
Northwest National Laboratory, the test results on sludge from Tank 241-BX-
112 indicated that sodium aluminosilicate precipitated during the leaching
procedure.

For the four 168-h samples, the largest reduction in sludge mass occurred with 3
M NaOH and 95C while the smallest reduction was observed with 1 M NaOH
and 70C. The difference in the weight reduction between these two extremes in

http://www.ornl.gov/
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leach conditions was greater than a factor of 2. In addition, the results also
indicate that temperature is a more critical factor in sludge mass reduction than
NaOH. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Conferences and Meetings

University Students Present Answers to Monitoring Issue

The TFA sponsored a problem for the Waste Management Education & Research
Consortium (WERC) annual competition based on a FY98 priority technology
need. Specifically, the Savannah River Site for better control of the settle-decant
process needs a slurry-density sensor. The sensor should determine when the
supernate has clarified sufficiently for transfer and the depth of the layer to be
transferred. Five student teams from universities across the country responded
with pressure sensor arrays, optical sensors, and a piezoelectric quartz crystal
system.

The bench-scale testing at the contest had promising results from one pressure
sensing team and an optical LED team. After careful review by Characterization
Technology Integration Manger 
Tom Thomas and a technical representative from Science and Engineering
Associates, it was decided that pressure detectors probably would not have
adequate precision to measure 0.1 wt% suspended solids. However, the optical
system shows promise.

The contest provided a basis for a technical review of alternatives that challenged
the baseline methods. This affirmed the continued investigation of optical and
ultrasonic methods as the most likely candidate for deployment. One of the
TFA's goals is to work with academia to find new, innovative solutions to the
nation's tank waste legacy. The focus area is achieving this goal, in part, by
sponsoring a real-life design problem for the WERC, a national program
designed to help the nation address issues related to managing, minimizing, and
preventing all forms of waste through education, technology development,
information transfer, and public outreach. (Contact: Tom Thomas, LMITC, 208-
526-3086; Pete Gibbons, RPP, 509-372-4926)

Project Meeting on Nested, Multi-point Fixed Depth Fluidic
Sampler Held

On April 21, 1998, the project team for developing the nested, multi-point fixed
depth fluidic sampler met at the Hanford Site to discuss the project's status,
sampler design, and simulants for testing by AEA Technology, Inc. (AEA). The
nested, multi-point fixed depth fluidic sampler will be used in a Hanford waste
feed staging tank as part of the verification of the feed envelopes for Phase I of
Hanford privatization. This work is critical to the Hanford Site because the feed
envelopes must be verified before waste can be given to private contractors. The
team proposed some additional objectives for the FY98 AEA sampler tests.
Previously, the concern was to demonstrate that representative samples could be
taken with suspended solids up to 10 wt%. The team added the test objective to
show that the sampler could be operated after having been plugged by
precipitated salt or over 50 wt% suspended solids, which have settled to the
bottom of the tank.

http://www.nmsu.edu/%7Ewerc/
http://www.nmsu.edu/%7Ewerc/
http://www.aeat.com/
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At-tank analysis was also discussed. The team felt that the objective should be
more narrowly focused on making screening-type waste property measurements
in the return line of the fluidic sampler to the tank. Radiation-resistant field
sensors may exist for properties such as density, weight percent suspended
solids, particle size distribution, ionic conductivity, cesium-137 content, and
nitrate-to-nitrite ratios. Although it may be impractical at the tank to routinely
calibrate and make quantitative measurements of these properties, relative
screening measurements could easily be made on samples from the various
sample positions to indicate the degree of heterogeneity or homogeneity in the
tank waste. (Contact: Tom Thomas, LMITC, 208-526-3086)

Retrieval and Closure Lessons Learned Meeting Held in Atlanta

On April 29-30, 1998, Retrieval Technology Integration Manger (TIM) Pete
Gibbons and Closure TIM Larry Bustard attended the above meeting. Detailed
experiences, lessons learned, and recommendations were presented on the
retrieval of waste and subsequent closure of Tanks 20 and 17 at the Savannah
River Site (more info on tank closures). This included regulatory agreements,
grout formulation and strategy, retrieval issues and resolutions. A rare insight
into the Operations interface was presented by Charles Lampley, Deputy
Operations Manager for the Savannah River Site F-Tank Farm, allowing the
participants to better understand the safety and operational integration that was
required to pull off this feat. Any organization planning similar coordinated
engineering/operations activities would be well advised to read his presentation
and contact him personally. The information gained in this meeting will be quite
valuable to the Hanford Tanks Initiative efforts. (Contact: Larry Bustard, SNL,
505-845-8661; Pete Gibbons, RPP, 509-372-4926)

Retrieval Vendor Visits Provide Valuable Data for Hanford
Tanks Initiative (HTI)

At the Hanford Site, tank waste takes the form of sludge, saltcake, and liquids.
These waste types present a variety of retrieval challenges. The HTI, a program
sponsored by the TFA and Hanford Tank Waste Remediation System, is working
to solve the retrieval challenges presented by this waste. Currently, HTI has
placed two competing contracts for the removal of the waste heel from Tank
241-C-106 once the current sluicing campaign is complete; one of these
contractors will be selected in January 1999 to proceed with retrieval.

On April 21-23, 1998, Retrieval Technology Integration Manger (TIM) Pete
Gibbons accompanied HTI staff to witness technologies from both teams. The
first meeting was with Environmental Specialties Group (ESG), the company
that, through H&H Pump, developed the TRAC PUMP tracked dredging vehicle.
ESG is partnered with Los Alamos Technical Associates in the HTI competition.
ESG is able to quickly deploy technologies into the field. This is evidenced by
their 4-week development of a recirculating slurry pump for slurry retrieval of
resin beads from a tank on a nuclear power plant site. While meeting with ESG
in Hammond, Louisiana, the maneuverability of a TRAC PUMP vehicle was
demonstrated.

A second part of the visit included a technical exchange with Oak Ridge
National Laboratory project staff and the Providence Group for a review of
progress to date on the gunite tanks retrieval project. The lessons learned in the
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work to date are invaluable to HTI. Providence and RedZone Robotics are part of
the second HTI team, led by Foster Wheeler. It will be very interesting following
both vendors through the current phase of concept design and critical component
testing. (Contact: Pete Gibbons, RPP, 509-372-4926)

Lessons Learned on Retrieving Waste from Tanks W-3 and W-
4 to be Used in Tank W-6

On April 23, 1998, Retrieval Technology Integration Manger (TIM) Pete
Gibbons and members of the HTI, retrieval team met with Oak Ridge
Reservation scientists for an in-depth discussion on lessons learned from
deployment and operations of the Houdini in Tanks W-3 and W-4. This
discussion included design improvements included in Houdini II, which will be
delivered and deployed later this year. As part of this discussion, a tour of the
new retrieval equipment set up at Tank W-6 was given. The most interesting
problems in remediating this tank are high radiation levels (double those inside
Tank W-4), high radiation levels at the top of the side walls, which also have
deteriorated inner liners in the top half of the side walls; unknown amounts of
sloughed off gunite in the sludge; and a large undisturbed sludge deposit (2 to 3
ft thick) near one wall. Meetings and tours such as this one provide the
Technology Integration Manager with a broader understanding of the
technologies available and allow them to better integrate technologies across the
TFA sites. (Contact: Pete Gibbons, RPP, 509-372-4926)

Upcoming Activities

May 1, 1998 
Florida International University Meeting, Miami, Florida 
(Contact: Pete Gibbons, RPP, 509-372-4926)

May 5, 1998 
Mississippi State University's Diagnostic Instrumentation and Analysis
Laboratory Meeting on 
Saltcake Dissolution, Starksville, Mississippi 
(Contact: Phil McGinnis, ORNL, 423-576-6845)

May 13, 1998 
Idaho Pretreatment-Immobilization Interface, Idaho Falls, Idaho 
(Contact: Phil McGinnis, ORNL, 423-576-6845; Bill Holtzscheiter, WSRC, 803-
725-2596)

June 15, 1998 
Savannah River Site Solvent Extraction Tanks Review 
(Contact: Larry Bustard, SNL, 505-845-8661; Pete Gibbons, RPP, 509-372-
4926)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Terri Stewart, PNNL, 509-375-4423)

General TFA Technical Team Contacts

http://www.ans.org/meetings/SPECTRUM98/
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Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: ba_carteret@pnl.gov

Robert W. Allen,Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Roger L. Gilchrist, Leveraged Program Manager
Phone: 509-372-6088
Fax: 509-375-6985
E-mail: rl.gilchrist@pnl.gov

Kristin L. Manke, Communications
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov
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Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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Technical Highlights

Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Subscribe"
at the bottom of this page.

Period Ending April 15, 1998

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho
Sites in FY98. These key products are listed at keyprod. In each of
our technical highlights, the section titled "Progress Towards
Delivering Key FY98 Products" will be dedicated to telling you
about significant findings made and key milestones accomplished
as we work towards delivering these products.

Progress Towards Delivering Key
FY98 Products

Initial Glass Formulation for Idaho Tank
Site's High-Activity Waste

The acidic high-activity waste in the tanks at the Idaho National
Engineering and Environmental Laboratory (INEEL) will be vitrified
to meet stakeholders' requirements for a safe, immobilized waste
form. For this to happen, a feed formulation is needed that 1) does
not damage the melter and 2) creates a durable, high-quality
glass. At the end of March 1998, a preliminary glass formulation
for INEEL high-activity waste was completed. The formulation was
developed for the blended waste composition and designed to
meet all the specified performance requirements, including the
waste's high zirconium oxide content.
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A series of tests were performed to ensure that a high-quality
glass was produced by the feed formulation. Scoping tests were
completed to ensure that the liquidus temperature and viscosity of
the glass were compatible with the INEEL test melter. Additional
tests were run to ensure the formulation produced a homogeneous
glass and that crystallization was low. The glass durability was at
least an order of magnitude better than Environmental
Assessment glass (a consensus benchmark glass for comparison
of leaching performance of waste glasses). The candidate glass
appears to be good for a proof-of-principle run in the INEEL small
melter.

Two important areas require continued study: 1) the glass
formulation has not yet been optimized to fully satisfy performance
parameters, operating parameters, or expected variability in the
waste composition, and 2) only quick turnaround laboratory tests
have been completed to determine the tendency to produce
crystals, which are not desirable in a high-quality glass.
Crystallization (also known as devitrification) was observed in the
800-900°C, but the crystals were re-dissolved when held at
1050°C for 4 hours. The issue of devitrification is an operational
issue for bottom-pour melters when the glass is solidified or
cooled between pours and plugs the pour tube, and during glass
cooling in canisters. Corrosion is being evaluated in a separate
task for this glass formulation. The follow-on work will implement
the test matrix to define acceptable glass composition regions
around the waste composition and its variability.

Based on INEEL direction, the focus of the next effort will be waste
streams containing zirconium-calcine. For these streams,
researchers will look at the waste's components, particularly those
that are a natural part of the waste and those that are added by
pretreatment. Results from the waste component analyses will be
evaluated and glass formulations developed based on those
results. If acceptable glass formulations with reasonable waste
loadings cannot be developed, then pretreatment processes will
be modified or the composition itself adjusted to support melter
feed conditioning. This work is part of the FY98 key
deliverable "Issue report on feed formulation and
melter construction materials testing with INEEL
sodium-bearing high-activity waste." (Contact: Bill
Holtzscheiter, WSRC, 803-725-2596)

Borehole Miner Completes Cold Testing

Cold (nonradioactive) testing of the Borehole Miner (see photo)
was completed at the Tanks Technology Cold Test Facility at the
Oak Ridge Reservation. The miner is an adaptation of an industrial
mining technology that is being explored by the TFA to remove
sludge and saltcake from Old Hydrofracture Tanks at the Oak
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Ridge Reservation. The Borehole Miner operates at a relatively
high pressure (1,300 psi) and, therefore, can clean the tank with
less water than lower pressure systems. The extendible nozzle
feature allows the nozzle to be placed closer to the waste, further
increasing its cleaning power. The system designed for the Old
Hydrofracture Tanks is compact and can be readily moved from
tank to tank.

The testing of the equipment included high-pressure sluicing tests
at pressures in excess of 1,300 psi; this pressure was successfully
demonstrated after decreasing the nozzle size on the Borehole
Miner to 0.31 inch. Also tested was the visualization system
developed by Sandia National Laboratories and Pacific Northwest
National Laboratory (PNNL) to provide a visual representation of
the tank interior and the extendible nozzle to make operator
control more intuitive, requiring less technique training. The
nozzle's ability to pan, tilt, and extend-retract were also tested. An
assessment of the readiness of the system for operation in the Old
Hydrofracture Tanks was completed. The system passed this
readiness review and preparations are being made to move the
equipment to the Old Hydrofracture Tanks. The initial in-tank
sluicing operations are currently planned to begin June 7, 1998.
This work is part of the FY98 key deliverable "Report
performance data regarding borehole miner
deployment in Old Hydrofracture Tank (more info on
key deliverable). (Contact: Pete Gibbons, RPP, 509-372-4926)

Significant Events

Out-of-Tank Evaporator Reducing Waste
Volume for User

The waste in the Melton Valley Storage Tanks at the Oak Ridge
Reservation contains liquid waste that can be evaporated,
providing valuable tank space. By providing space in these
double-contained, stainless steel tanks, the site can transfer waste
from aging tanks with only a single level of containment. The Out-
of-Tank Evaporator , a TFA technology, is being routinely used at
the Oak Ridge Reservation to reduce the waste volume.
Evaporation campaign #3 was completed on March 28, 1998, after
processing a total of 22,400 gallons of Melton Valley Storage Tank
supernate. Over 13,300 gallons of distillate was produced,
resulting in a calculated volume reduction of 59%, an aggressive
reduction in waste volume. So, from the first three campaigns in
FY98, over 30,000 gallons of distillate has been produced,
providing much needed tank room. Water flushing and acid
cleaning of the unit has now been completed to allow repairs
before the next campaign is initiated. Campaign #4 will come from
Tank W-25 supernate, a tank with the lowest nitrate content, which
should provide more distillate. (Contact: Phil McGinnis, MMES,

http://www.sandia.gov/
http://www.pnl.gov/
http://www.pnl.gov/
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423-576-6845)

FY 98 Site Needs Assessment Available
Online

The Site Needs Assessment FY 1998 is now available on the TFA
Technical Team home page at under Program Documents. To
view the site needs in Appendix A, you will need to have an
Internet viewer such as Adobe Acrobat loaded on your computer.
Adobe Acrobat is a free software program and can be obtained
from http://www.adobe.com/prodindex/acrobat/readstep.html.
(Contact: Bob Allen, PNNL, 509-372-4298)

Conferences and Meetings

Defense Waste Processing Facility (DWPF)
Recycle Stream Demonstration Kicked Off

One way to reduce costs and risks at Savannah River Site is to
reduce the volume of waste that is recycled through the DWPF.
Currently, the DWPF, which vitrifies high-level waste into glass
logs, uses an air-scrubbing system to remove cesium and mercury
from facility air emissions. This system and other immobilization
activities create the DWPF recycle stream, which has a volume of
3,000,000 gallons per year. This cesium- and mercury-
contaminated waste is recycled back to the tanks for rework or
storage. Using information gained working on the Cesium
Removal Demonstration System, a task is underway to develop
specifications for an industry request for proposal to design an
integrated unit to remove cesium, mercury, and solids. This task
began with a kickoff meeting in March 1998. As part of this kickoff
meeting, a team of operational and technical personnel visited
Oak Ridge National Laboratory to discuss operation of the
demonstration system and to work out technical tasks associated
with this set of activities. (Contact: Phil McGinnis, MMES, 423-
576-6845)

Integrating with the User--Specification
Meeting Held on Weight Percent Solids
Monitor

On April 26, 1998, Tom Thomas, Characterization Technology
Integration Manager, worked with the users at the Savannah River
Site (SRS) in a meeting on the technical specifications for
developing a weight percent suspended solids monitor for in-tank
application at SRS. Representatives from the User Steering
Group, Science and Engineering Associates (SEA), Federal
Energy Technology Center (FETC) attended. SEA has a contract
with FETC (via Characterization, Monitoring, and Sensor

http://www.adobe.com/prodindex/acrobat/readstep.html
http://www.fetc.doe.gov/
http://www.fetc.doe.gov/
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Technology Crosscutting Program funding) to demonstrate the
feasibility of a prototype monitor in FY98. These types of meetings
ensure that the technical solutions provided by TFA and its partner
programs are integrated with the user.

At the end of the meeting, the following guidance was provided to
SEA. For the first deployment, the target tanks would be 40 and 51
in the H Area, which are Extended Sludge Processing Tanks. The
supernatant from the sludge wash cycles is sent to an evaporator
that requires a weight percent solids loading of less than 0.1. The
monitor will be used to determine the rate at which the solids settle
and the depth of the supernatant in which the suspended solids
content is less than 0.1 wt%. After each wash stage in extended
sludge processing, the tanks are allowed to settle up to 40 days,
and each sludge batch goes through 6 to 7 leach/wash cycles. By
monitoring the actual settling rate, it may be possible to reduce the
process cycle time. The preferred SRS deployment platform is a
reel-tape device that would allow the monitor to be raised above
the riser during mixing and lowered during the settling period. This
platform is routinely used for raising and lowering tank level probes
at SRS and, based on past experience, would be the easiest to
implement. The quantitative operational range of the monitor with
the greatest amount of precision should be 0.1 to 1 wt%
suspended solids. A wider dynamic range is desired such as 0.01
to 10 wt% suspended solids but precision or accuracy above 1
wt% is not crucial. Other desirable technical specifications for the
probe include temperature compensation up to 55°C, a 2-year
service life at 125 Rad/hr, and operability up to 1,000 Rad/hr.
(Contact: Tom Thomas, LMITC, 208-526-3086)

TFA Supports Technical Excellence--
Characterization Monitoring, Sensor
Technology (CMST) Crosscutting Program
Midyear Review

Leveraged Program Manager Roger Gilchrist and Characterization
Technology Integration Manager Tom Thomas attended the CMST
Crosscutting Program Midyear Review held April 7- 9, 1998, in
Gaithersburg, Maryland. Gilchrist and Thomas participated in in-
depth reviews of three CMST Crosscutting Program tasks that
support TFA. The first task was the EIC Raman probe for in-tank
corrosion species monitoring in Savannah River Site (SRS) tanks.
EIC has just finished its feasibility testing on level of detection for
oxyanions using SRS recipes and will provide a report in April
1998. This task will be delivered to SRS in FY99. The second task
was the Science and Engineers Associates (SEA) weight percent
suspended solids probe for the SRS in-tank settle-decant process.
SEA has just been recently redirected to address the in-tank
weight percent suspended solids monitoring problem (see March
1998 highlights). This task will be delivered to SRS in FY99. The
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third task was the Argonne National Laboratory's weight percent
solids slurry monitor for the Oak Ridge Reservation cross-site
slurry pipeline transport. This task will be delivered to the
reservation in May FY98. The Argonne National Laboratory probe
will be tested in the field on actual Oak Ridge Reservation tank
waste circulating through a pipe this summer. All three tasks are
on schedule to meet site user needs. (Contact: Tom Thomas,
LMITC, 208-526-3086)

University Students Present Answers to
Monitoring Issue-Looking Beyond DOE's
Boundaries for Solutions

The TFA sponsored a problem for the Waste Management
Education & Research Consortium (WERC) based on the FY98
priority technology needs. A slurry-density sensor is needed by
the Savannah River Site for better control of the settle-decant
process. The sensor should determine when the supernate has
clarified sufficiently for transfer and the depth of the layer to be
transferred. Five student teams from universities across the
country responded with pressure sensor arrays, optical sensors,
and a piezoelectric quartz crystal to measure slurry density vs.
depth.

The bench-scale testing at the contest had promising results from
one pressure sensing team and an optical LED team. After careful
review by Characterization Technology Integration Manager Tom
Thomas and a technical representative from Science and
Engineering Associates, it was decided that pressure detectors
probably would not have adequate precision to measure 0.1 wt%
suspended solids. The contest provided a basis for a technical
review of alternatives that challenged the baseline methods. This
affirmed the continued investigation of optical and ultrasonic
methods as the most likely candidate for deployment.

This fiscal year, through an ongoing Federal Energy Technology
Center (FETC) project, Science and Engineering Associates will
continue to investigate the relative merits of optical and ultrasonic
sensors for measurement of suspended solids in the 0.1 to 1 wt%
range. (Contact: Pete Gibbons, RPP, 509-372-4926)

Upcoming Activities
April 15-17, 1998 
Closure Meeting, Hanford Site 
(Contact: Larry Bustard, SNL, 505-845-8661)

April 16-17, 1998 
Waste Loading Optimization Meeting, Savannah River Site 
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

http://www.anl.gov/
http://www.nmsu.edu/~werc/
http://www.nmsu.edu/~werc/
http://www.fetc.doe.gov/
http://www.fetc.doe.gov/
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April 21-22, 1998 
Hanford Tanks Initiative Retrieval Vendor Meeting, Louisiana 
(Contact: Pete Gibbons, RPP, 509-372-4926)

April 23, 1998 
Hanford Tanks Initiative Retrieval Vendor Meeting: Gunite and
Associated Tank Houdini Tour,
Oak Ridge Reservation, Tennessee 
(Contact: Pete Gibbons, RPP, 509-372-4926)

April 29-30, 1998 
Retrieval and Closure Lessons Learned Meeting, Atlanta, South
Carolina 
(Contact: Larry Bustard, SNL, 505-845-8661; Pete Gibbons, RPP,
509-372-4926)

May 1, 1998 
Florida International University Meeting, Miami, Florida 
(Contact: Pete Gibbons, RPP, 509-372-4926)

June 15, 1998 
Savannah River Site Solvent Extraction Tanks Review 
(Contact: Larry Bustard, SNL, 505-845-8661; Pete Gibbons, RPP,
509-372-4926)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Terri Stewart, PNNL, 509-375-4423)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: ba_carteret@pnl.gov

Robert W. Allen,Technical Program Integration Manager,
PNNL
Phone: 509-372-4298
Fax: 509-372-4662
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E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Roger L. Gilchrist, Leveraged Program Manager
Phone: 509-372-6088
Fax: 509-375-6985
E-mail: rl.gilchrist@pnl.gov

Kristin L. Manke, Communications
Phone: 509-372-6011
Fax: 509-372-4662
E-mail: kristin.manke@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
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Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Subscribe" at the bottom of this page.

Period Ending March 31, 1998

| Significant Events | Conferences and Meetings | Upcoming Activities | Technical Team Contacts |
| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our users at the Hanford, Savannah River, Oak Ridge, and
Idaho Sites in FY98. These key products are listed at keyprod/index.stm. In each of our technical highlights, the
section titled "Progress Towards Delivering Key FY98 Products" will be dedicated to telling you about significant
findings made and key milestones accomplished as we work towards delivering these products.

Progress Towards Delivering Key FY98 Products

Cells Unit Filter Undergoes Testing Using Dissolved Calcine at Idaho Site

Cells Unit Filter Undergoes Testing Using Dissolved Calcine at Idaho Site At the Idaho National Engineering and
Environmental Laboratory (INEEL), most of the high-level waste was calcined (that is, turned into a stable, dry,
powdery form). Current plans call for the approximately 1,000,000 gallons of waste to be dissolved and separated into
high- and low-activity fractions. The goal of this separation is to reduce the volume of high-activity waste and to
produce a low-activity waste stream that meets the U.S. Nuclear Regulatory Commission's Class A Low-Level Waste
disposal criteria. Before the waste can be separated, the calcine must be dissolved. When this occurs, not all of the
calcined material will dissolve; these solids, if not removed, could foul other separation equipment, causing expensive
delays in waste remediation. Further, the calcine particles could cause the low-level waste not to meet the
commission's criteria. Enter the Cells Unit Filter, a small crossflow filter unit (see photo), designed to remove small
solid particles. In March 1998, testing began on the Cells Unit Filter using a dissolved calcine solution that contained
undissolved solids. During testing in INEEL's remote hot cell facility, operating parameters of the Cells Unit Filter will
be determined. Testing is expected to be completed by the end of April 1998. This task is part of the FY98 key
deliverable "Complete solid-liquid separation tests using actual dissolved calcine at Idaho National Engineering
and Environmental Laboratory" (more info). (Contact: Tom Thomas, LMITC, 208-526-3086)

Tests Conducted on Removing Cesium with AMP-PAN for Idaho's Dissolved Calcine

Once solids are removed from dissolved calcine (see previous article), cesium-137 must be removed to reduce the
volume of high-activity waste and allow the bulk of the waste to be handled as low-activity waste. At the Remote
Analytical Laboratory Hot Cell at Idaho National Engineering and Environmental Laboratory (INEEL), several cesium
removal tests were conducted using an ammonium molybdophosphate-polyacrilonitrile (AMP-PAN) composite
sorbent. Actual dissolved INEEL calcine (~1.9 liters) was treated in a 1.5-cubic-centimeter column containing AMP-
PAN. Dr. F. Sebesta of the Czech Technical University participated in the testing on a contract supported by INEEL's
Office of Waste Management (EM-30). At the conclusion of the test (about 1,275 bed volumes), only 0.2% cesium
breakthrough was observed in the column effluent. The test was performed at 27.5 bed volumes per hour flow, which
demonstrated the superb kinetics of the PAN sorbents, relative to other engineered forms of inorganic sorbents. In
another recent column test with AMP-PAN and nonradioactive pilot-plant calcine spiked with cesium-137 similar
results were obtained; however, the column was run to complete breakthrough. In this test, 50% cesium breakthrough
was observed after more than 3,000 bed volumes were processed at 40 bed volumes per hour flow. These results were
compared to a recent crystalline silicotitanate column test with nonradioactive pilot-plant calcine, spiked with cesium-
137, where 50% cesium breakthrough was observed after about 750 bed volumes at 6 bed volumes per hour flow.
Testing of additional inorganic sorbents with actual dissolved calcine is planned for the remainder of this year. This
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task is part of the FY98 key deliverable "Complete solid-liquid separation tests using actual dissolved calcine at
Idaho National Engineering and Environmental Laboratory" (more info). (Contact: Phil McGinnis, MMES, 423-
576-6845)

Portable Band Saw Tested as a Pipe Cutting Tool at Oak Ridge Reservation

Each of the Gunite and Associated Tanks at the Oak Ridge Reservation contains a series of pipes ranging from 1.5 to 3
inches that were used to deliver slurry waste to the tanks when the tanks were in use. These pipelines need to be
plugged to prevent this water from entering the tanks after retrieval and closure activities are finished. To complete
this task, end effectors must be demonstrated that can clean the pipes and, where necessary, cut pipes, especially those
that run from the ground surface through the tank roof to the tank floor. Several nonradioactive tests were performed
using a portable band saw, deployed on the Light-Duty Utility Arm (LDUA). The saw cut a stainless steel pipe in
vertical and horizontal orientations. The band saw cut through 3-inch stainless steel pipe in approximately 15 to 25
seconds with the LDUA providing the guidance and force on the saw. Work has started on a watertight cover for the
band saw and the needed umbilical power cable. On the pipe cleaning application, similar tests will be performed
using an electric drill with a wire brush. This work is part of the FY98 key deliverable "Complete fabrication of
the Gunite and Associated Tanks plugging system" (more info). (Contact: Larry Bustard, SNL, 505-845-8661)

Lift System for Positioning the Cone Penetrometer in a Tank Farm Successfully Tested

To remove radioactive waste from aging underground tanks that may have leaked waste to the soil, scientists need to
know three things. What hazardous chemicals and radionuclides are in the vadose zone (which encompasses the soil
from the ground surface to, but not including, the groundwater)? What is the concentration of the contaminants? How
do the contaminants behave in the soil? If vadose zone contamination is better understood, decisions regarding
remediation of leaking tanks can be made more easily. Further, requirements for monitoring any leaks that might occur
during waste retrieval operations can be better defined. To this end, the TFA and its partners have developed the Cone
Penetrometer Platform (see photo). The platform will deploy sensors into the vadose zone surrounding Tank 241-AX-
104 at the Hanford Site. The penetrometer is skid-mounted, meaning that it must be placed in the tank farm with a
crane system. A truck-mounted system is not used because of the numerous obstructions in the tank farm (e.g.,
aboveground piping, buildings, and drywell risers). With these obstructions, using a large truck-mounted system to take
measurements at numerous tank farm locations would not be practical. The crane system's ability to successfully
position the Cone Penetrometer Platform was tested at the Hanford Tank Leak Test Site in February. These activities
are part of the Hanford Tanks Initiative's cone penetrometer readiness effort. Testing began in early March and will
continue in stages through the end of May. These lifting/moving tests allowed the site crane and rigging staff to
become familiar with the platform, including the capabilities of the crane versus needs of the lift job, checkout of the
liftbar for the platform, and some positioning on uneven ground. The work was observed to allow fine tuning of the
operation procedures for the cone penetrometer deployment. To date, the crane and rigging staff and the Hanford
Tanks Initiative staff have obtained the data that they needed to feel confident in the capabilities of the equipment to
accomplish the needed lifts in the tank farm. In May, the Cone Penetrometer Platform, associated probes, and
operating staff plan to be ready for cold deployment near the 241-AX tank farm. Hot deployment in the tank farm is
planned for the last quarter of FY98. This task is part of the FY98 key deliverable "Complete cone penetrometer
probe deployment at Hanford Site" (more info). (Contact: Tom Thomas, LMITC, 208-526-3086)

Soil Sampler Probe for Cone Penetrometer Tested in Hanford Soils

The cone penetrometer will deploy a variety of probes around Hanford Tank 241-AX-104 to obtain samples of the
vadose zone soil. These samples will provide needed information about the vadose zone around the tank (see previous
article). The U.S. Army Corps of Engineers/Waterways Experiment Station developed one such sampling system.
During the week of March 9, 1998, this soil-sampling probe was tested on actual soils at the Hanford Tank Leak Test
Site using the Cone Penetrometer Platform. The purpose of this testing was to determine the influence of the Hanford
soils on the probe's design. This vendor field trial provided information that will be used to make further adjustments
to the sampler probe to improve performance. The test was performed by Applied Research Associates (ARA) and
Hanford Tanks Initiative staff. ARA is currently fabricating a magnetometer/inclinometer insert for the soil sampler
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probe that will enable the probe to determine if ferrous objects, such as pipes, are in its path and if the probe is
deviating from a vertical deployment path. From February through July, the ARE and the Hanford Tanks Initiative
staff will have a window of opportunity to try out field events and equipment. The current plan is to have the probe
prepared by June. This task is part of the FY98 key deliverable "Complete cone penetrometer probe deployment
at Hanford Site" (more info). (Contact: Tom Thomas, LMITC, 208-526-3086)

Significant Events

Conductivity Probes Value as a Process Tool for Sludge Washing Evaluated

As part of the parametric sludge studies, the usefulness of a conductivity probe as a process control tool for sludge
washing was evaluated. The aluminum industry currently uses conductivity probes to control hot caustic leaches of
bauxite. Sixteen samples of washed Hanford Site tank sludge were leached under a variety of processing conditions. At
the conclusion of each leach, the sample was centrifuged, and the caustic solution was decanted. For each of the 1 M
caustic solutions, a 2-milliliter sample was mixed with 8 milliliters of distilled water. For each of the 3 M caustic
solutions, a 1-milliliter sample was mixed with 9 milliliters of distilled water. This dilution was necessary because the
upper limit for the hot conductivity probe is 200 millimhos. At a particular temperature and sodium hydroxide
concentration, the conductance of the leach solutions declined as the leaching time was increased from 24 to 168
hours. Based on the wet sample weights before and after leaching, it appears that the effectiveness of the leach
procedure increased as the leaching time increased. Therefore, this preliminary analysis of the results indicates that a
conductivity probe may serve as a useful process control tool for the pretreatment of Hanford tank sludges. The
usefulness of the conductivity probe for Hanford will be further analyzed as soon as the chemical analyses of the leach
solutions are received. The TFA and its partners are conducting the parametric sludge studies for the Hanford Site. By
understanding the parameters, the researchers can provide important information to the users at the Hanford Site and
help meet the waste volume requirements for privatization. (Contact: Phil McGinnis, MMES, 423-576-6845)

Conferences and Meetings

Technical Responses Discussed and Revised to Ensure Site Needs Are Addressed

The TFA Technology Integration Managers met in Richland, Washington, the week of February 23, 1998, to continue
developing the FY99-FY01 technical responses to the needs submitted by the Site Technology Coordination Groups.
The TFA's Site Representatives and User Steering Group provided comments on the draft technical responses. The
TFA Technical Team reviewed those comments and discussed appropriate revisions to the technical responses to better
address the users' requirements. In addition to revising technical response, the Technical Team completed the "response
rating" step of the technical response development process. In this step, the team identified strategic tasks and applied
the task selection criteria to each technical response using the TFA's Management Team-approved process and criteria.
The next step in the process occurred on March 12 and 13, 1998, when the TFA Management Team prioritized the
technical responses. (Contact: Bob Allen, PNNL, 509-372-4298)

Tanks Focus Area Holds Technical Midyear Review

From March 9-13, 1998, the TFA Technical Team held its FY98 Technical Midyear Review in Richland, Washington.
This meeting was different from past midyear reviews in that the primary objectives were to 1) confirm that the correct
level of maturity (i.e., stage/gate) had been assigned and 2) identify issues that needed to be addressed before the
technology moved to the next level of maturity. Fourteen maturity reviews were conducted on technologies or
technical solutions that either approached or are about to approach the next level of technology maturity. Members
from the TFA's Technical Advisory Group, Management Team, and User Steering Group conducted the reviews.
Additionally, an American Society of Mechanical Engineers Peer Review Panel conducted three peer reviews in
accordance with Office of Science and Technology's procedures. Feedback obtained from the midyear review will be
incorporated into the TFA FY99-01 technical responses, which will specifically affect the development of the Program
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Execution Guidance for FY99. (Contact: Steve Schlahta, PNNL, 509-375-6542)

Kickoff Meeting Held on Evaporator for Low-Level Waste Feed Project

At the Savannah River Site, the Consolidated Incinerator Facility (CIF) incinerates a Defense Waste Processing
Facility waste (DWPF) stream. The current operations at CIF are attainment-limited due to the buildup of chlorine in
the blowdown. This situation has the potential to impact full attainment of DWPF. An option to resolve the problem is
to use an out-of-tank evaporator. The evaporator would recycle much of the secondary wastewater volume at the CIF
back to the system while allowing the quench flow loop to run cleaner than before. In addition, the evaporator would
allow the site to save much of the cost of Resource Conservation and Recovery Act solid waste disposal. Yearly cost
savings are estimated to more than cover the cost of the evaporator equipment.

The kickoff meeting for the evaporator project was held in March 1998 at the Oak Ridge Reservation and attended by
technical and operational personnel from the Savannah River Site. During the meeting, team members discussed how
to meet the Accelerated Site Technology Deployment Program's mandate of technology deployment transfer. Also, the
team toured the Out-of-Tank Evaporator, reviewed design concerns for the SRS application, and discussed technical
issues. These issues included fouling, foaming, decontamination factor, corrosion-resistant materials, and equipment
size. (Contact: Phil McGinnis, MMES, 423-576-6845)

Cesium Column Breakthrough Monitor Meeting Held at Oak Ridge Reservation

On March 27, 1998, Tom Thomas, Characterization Technology Integration Manager, attended a meeting on hardware,
configuration, and scheduling required to install a cesium-137 column breakthrough monitor into the Cesium Removal
Skid (CsRS). This on-line breakthrough monitor will determine the effluent breakthrough characteristics of a cesium-
137 removal column, that is, when cesium-137 starts coming through and the effluent stream concentration approaches
the influent level. Based on this breakthrough curve, the operator knows how much cesium has been loaded on the
column and when the column is ready for change out. The monitor takes the place of grab samples, sample handling,
laboratory counting, and sample disposal. The monitor and a grab-sample port will be positioned downstream of the
second column (a two-column setup will be used in the CsRS) with the assumption that the first column is fully loaded
when cesium-137 breakthrough is detected. Slipstream samples will be held in a batch mode for gamma ray analysis
and returned further downstream to the process effluent line when analysis is completed. Use of the slip-batch mode
will allow sequential gamma counting of each sample to determine if barium-137 is originating from cesium-137
adsorbed on the column or from cesium-137 passing through the column.

Current plans call for the Oak Ridge Reservation staff to couple the CsRS with the Out-of-Tank Evaporator after July
1998, complete cold testing in October, and begin hot operation in November. The CsRS and evaporator combination
will reduce the cesium-137 inventory and volume of the Melton Valley Storage Tank supernatant waste before transfer
into the new 100,000-gallon tanks at Melton Valley. Based on this schedule, it was decided that a NaI scintillation
detector, multichannel analyzer, computer and associated detector hardware would be delivered between July 2 and
September 30, 1998, depending on the best timing for the staff at the Oak Ridge Reservation. Associated hardware will
include the slip-batch sample line and sample chamber, sample pump, flow rate sensor, NaI temperature control, table
to support the detector, and a catch pan for potential leaks. (Contact: Tom Thomas, LMITC, 208-526-3086)

Brainstorming Session Held on Cesium Removal Alternatives for Savannah River Site

Recently, Westinghouse Savannah River Company and DOE decided to evaluate cesium removal alternatives for the
Savannah River Site. This decision was made in light of the significant and unexpected degradation of tetraphenyl
borate to benzene in the pilot testing. In examining cesium removal alternatives, the Savannah River Site staff are
compiling data and studying alternatives. Phil McGinnis, Pretreatment Technology Integration Manager, attended a
brainstorming session on March 24, 1998, that focused on alternative cesium removal methods. This session included
approximately 40 operational and technical personnel. A similar panel met on March 25 and included representatives
from the Efficient Separations and Processing Crosscutting Program. The Savannah River Site team has asked the TFA
for assistance in gathering data on potential technologies. A team of chemists from the Savannah River Technology
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Center, Oak Ridge Reservation, and potentially a member from Pacific Northwest National Laboratory will meet the
week of April 6 to begin this literature search leading to a draft document to support this review team. (Contact: Phil
McGinnis, MMES, 423-576-6845)

University and Site Visit Leads to Discussions on Important Tasks and New Contacts

On March 24 and 25, 1998, Pete Gibbons (Retrieval Technology Integration Manager) and Betty Carteret (Technical
Delivery Manager) attended a series of meetings at the Savannah River Site to discuss tank waste retrieval tasks and
issues. The work scope on salt retrieval in the Tank 16 annulus, the priority of the Tank 19 heel retrieval and its
importance to DOE's Savannah River Operations Office, and potential work on Flygt mixers was discussed. Also, a
meeting was held with three engineers from the Old Burial Grounds Solvent Tank Closure project. The engineers are
very interested in working with TFA to access the team's technical expertise and to get help with identifying possible
technologies to close the solvent tanks. This is an Office of Environmental Remediation (EM-40) Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) action and is a time-linked closure action.
Their immediate need is for technical experts in tank closure as part of an expert panel review in June 15, 1998. Also,
they are very interested in the Oak Ridge Reservation multipoint injection work and see that as a possible fit with their
tank grouting plans. Most of the tanks have been inspected with camera and some sampled. The tanks contain small
amounts of residual waste, including transuranic materials. Their plan is to leave waste in place and grout the tanks,
but this will depend on state acceptance.

Also during this trip, Bill Holtzscheiter (Immobilization Technology Integration Manager) and Carteret discussed
melter technologies with the staff at Clemson University. The university has done a variety of melter-based projects
over the years, including several projects for the Mixed Waste Focus Area. The university's melter set up includes a
large stirred melter. The melter set up could be quite valuable in testing stirred melter technology and supporting the
work on Defense Waste Processing Facility pour spout and knife-edge enhancements. With the work on the stirred
melter setup progressing quickly, the melter may be operational by the end of April. (Contact: Pete Gibbons, RPP, 509-
372-4926)

Upcoming Activities

April 6, 1998
Characterization, Monitoring and Sensor Technology Crosscutting Program Midyear Review,
in Washington, D.C. 
(Contact: Tom Thomas, LMITC, 208-526-3086)

April 13, 1998
Federal Energy Technology Center Task Meeting, Savannah River Site
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

April 14-16, 1998
Waste Management Education & Research Consortium in Las Cruces, New Mexico 
(Contact: Pete Gibbons, RPP, 509-372-4926)

April 15-17, 1998 
Closure Meeting, Hanford Site 
(Contact: Larry Bustard, SNL, 505-845-8661)

April 16-17, 1998 
Waste Loading Optimization Meeting, Savannah River Site 
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

April 21-22, 1998 
Hanford Tanks Initiative Retrieval Vendor Meeting, Louisiana 

http://www.clemson.edu/special/marks.htm
http://wastenot.inel.gov/mwfa/index.html
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(Contact: Pete Gibbons, RPP, 509-372-4926)

April 23, 1998 
Hanford Tanks Initiative Retrieval Vendor Meeting: Gunite and Associated Tank Houdini Tour,
Oak Ridge Reservation, Tennessee 
(Contact: Pete Gibbons, RPP, 509-372-4926)

April 29-30, 1998 
Retrieval and Closure Lessons Learned Meeting, Atlanta, South Carolina 
(Contact: Larry Bustard, SNL, 505-845-8661; Pete Gibbons, RPP, 509-372-4926)

May 1, 1998 
Florida International University Meeting, Miami, Florida 
(Contact: Pete Gibbons, RPP, 509-372-4926)

June 15, 1998 
Savannah River Site Solvent Extraction Tanks Review 
(Contact: Larry Bustard, SNL, 505-845-8661; Pete Gibbons, RPP, 509-372-4926)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Terri Stewart, PNNL, 509-375-4423)

General TFA Technical Team Contacts

Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: ba_carteret@pnl.gov

Robert W. Allen,Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
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Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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How Do We Become the Department We
Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each

mailto:lyris@lyris.pnl.gov
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of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
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This method seems unlikely to increase
valuable networking
Add your comments 

Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept
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Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
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This method is unlikely to increase business
within the      department
Add your comments 

Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.
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17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.
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Thank you for participating in this survey.
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly to biweekly basis. To be sure you don't
miss an issue, see "How to Subscribe" at the bottom of this page.

Period Ending February 28, 1998

| Significant Events | Conferences and Meetings | Upcoming Activities |
Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our users at the
Hanford, Savannah River, Oak Ridge, and Idaho Sites in FY98. These key
products are listed at keyprod/index.stm. In each of our technical highlights,
the section titled "Progress Towards Delivering Key FY98 Products" will be
dedicated to telling you about significant findings made and key milestones
accomplished as we work towards delivering these products.

Progress Towards Delivering Key FY98
Products

Report Issued on Fluidic Pulse Jet Mixing Pump

Removing waste from tanks is a challenging proposition as the tanks were
built for storage, not waste retrieval. These problems are especially visible
at the Oak Ridge Reservation Bethel Valley Evaporator Service Tanks.
These tanks are long, cigar-shaped tanks that hold newly generated
radioactive waste. This liquid in these tanks needs to be mixed with the soft
sludge and pumped to other tanks for eventual treatment and disposal. To
mix the waste, AEA Technologies, Inc.'s fluidic pulse jet mixing pump was
installed. The mixing pump was attached in a pump pit using existing tank
infrastructure. Using a syringe-like action, the pump drew waste out of the
tank and forced it back in under pressure. With the waste mixed, it was
pumped to the Melton Valley Storage Tanks, where it will be stored until it
is treated and disposed. This technology was tested because it provides
several benefits. First, the mixing pump uses existing tank infrastructure,
meaning that money does not need to be spent on building new
infrastructure. Also, no moving parts are introduced into the tank, reducing
the amount of required maintenance. The final report summarizing the
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results of the fluidic pulse jet mixing demonstration BVEST W-21, a key
FY98 deliverable, was released in February.

An acid dissolution of the residue in BVEST W-21 was completed and the
results of this test are included in the report. The acid dissolution/retrieval
test added a feed stream of approximately 1,200 gallons of 3 molar nitric
acid over a 4-week period. The acid and sludge were then mixed for
approximately 24 hours using the AEA Technologies, Inc. pulse jet mixer
and the resulting slurry transferred out of Tank W-21. Inspection of the tank
contents revealed that approximately 2/3 of the initial 300 gallons of residue
was retrieved. Laboratory analysis of the residue before the test indicated
that the solids were not completely soluble in acid. This work is part of
the TFA key deliverable "Provide performance data on pulse
jet mixer in a Bethel Valley Evaporator Service Tank" (more
info). (Contact: Pete Gibbons, RPP, 509-372-4926)

Borehole Miner Undergoing Testing

The Borehole Miner is planned for use in the Oak Ridge Reservation's five
Old Hydrofracture tanks. The sludge in these tanks needs to be slurried
and pumped into the Melton Valley Storage Tanks to meet the site's
requirements. The Borehole Miner uses a high-pressure water stream that
can be directed "up close" to the waste, giving operators the ability to slurry
more waste. Near the end of January 1998, the initial test of the Borehole
Miner sluicing system at low pressure (200 psi) was completed. This test
indicated good retrieval of simulated sludge from the test tank down to
about 0.3 feet from the tank bottom, which is the lowest point that can be
measured. An interim report summarizing the initial cold test data has been
completed and prepared for clearance.

In February 1998, cold testing of the Borehole Miner with the high-pressure
sluicer pump began at the Tanks Technology Cold Test Facility. Seal
problems with the high-pressure pump have been resolved and new
actuator arms for the miner installed. These problems were solved by close
collaboration between personnel at the Old Hydrofracture Tank Contents
Removal Project, Pacific Northwest National Laboratory, Waterjet
Technologies, and the pump manufacturer. Restart of the cold tests will be
done as soon as the piping installation and electrical work on the high-
pressure sluicer pump are completed. This work is part of the TFA
key deliverable "Report performance data regarding
Borehole Miner deployment in Old Hydrofracture Tank"
(more info). (Contact: Pete Gibbons, RPP, 509-372-4926)

One Step Closer to Closing Tank TH-4; Functions
and Requirements Document Completed

One of the four specific goals of the TFA is to provide the subsystems
necessary to support the closure of 16 radioactive waste tanks, including 10
at the Oak Ridge Reservation. This infrastructure includes a functions and
requirements documents. On January 31, 1998, the functions and
requirements document was completed for Tank TH-4, one of the Gunite

http://emslws03/glossary.htm#oht
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and Associated Tanks. The primary function of this document is to provide
top-level guidance in selecting and specifying an in-situ stabilization
process for Tank TH-4. After completion of the hot cell tests with actual
sludge from Tank TH-4, a more detailed specifications and requirements
document is planned. This work is part of the TFA key
deliverable "Establish grout specification and emplacement
requirements for Gunite and Associated Tanks". (Contact: Larry
Bustard, SNL, 505-845-8661)

End Effectors to Plug Pipes in Gunite Tanks Tested

Each of the Gunite and Associated Tanks at the Oak Ridge Reservation
contains a series of pipes ranging from 1.5, 2, and 3 inches that were used
to deliver slurry waste to the tanks when the tanks were in use. Today, the
pipes allow rainwater to enter the tanks. The pipelines need to be plugged
to prevent this water from entering the tanks after retrieval and closure
activities are finished. Thus, two efforts are underway. The first task
involves developing and demonstrating end effectors to clean the pipes
and, where necessary, cut pipes, especially those that run from the surface
through the tank roof to the tank floor. The second task (described in the
next article) is to develop a pipe sealant.

The two deployment platforms that could be readily used to deploy such
tools, the Modified Light-Duty Utility Arm and the Houdini system, do not
have end effectors to cut this size of pipes. Alternative cutting methods,
such as plasma cutting, high-pressure water jet cutting, mechanical sawing,
are being considered. The plasma cutting unit is a small, low cost, flexible
cutting tool that can cut pipes rapidly. However, plasma cutting requires a
grounding connection and is basically a hot flame that produces molten
metal. The high-pressure water cutting jet system would require an ultra
high-pressure pump and could be an expensive option to implement. A
brief test was done using a hacksaw "rod" on a stainless steel pipe, but the
rod could not cut the pipe. A portable band saw has been procured and will
be tested at Pacific Northwest National Laboratory with the Light-Duty
Utility Arm. This approach was selected for the following reasons: the saw
is lightweight, the saw can be deployed, the saw cuts cleanly and quickly,
the blades are easy to change, and radiation concerns are acceptable.
Results from a brief test using a portable band saw on a stainless steel pipe
indicated that the band saw could quickly and cleanly cut the pipe with little
driving force. This alternative will be investigated further. This work is
part of TFA key deliverable "Complete fabrication of the
Gunite and Associated Tanks plugging system" (more info).
(Contact: Larry Bustard, SNL, 505-845-8661)

Preliminary Tests of Sealing Material for Pipes into
Gunite Tanks

A material is needed to seal the pipes that lead into the gunite tanks at the
Oak Ridge Reservation. A test stand to evaluate the sealing ability of the
pipe cap design and other pipe plugging concepts was assembled. The test
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stand can simultaneously test three pipe plugs. Preliminary cup tests using
an expanding grout sealing material from Halliburton Inc., were conducted
with this stand. The initial tests were done by mixing and setting the grout in
the same plastic container. After several hours, the grout had set but
contained several large cracks. The test results indicated that the dry
additives must be thoroughly mixed in the proper proportions before water
is added. Also, a separate mixing cup should be used to further ensure
thorough mixing of the ingredients. This implies that the grout mixture must
be mixed in a separate container before adding to the pipe cap plugging
device. Once the mixture has been prepared, it must be forced into all the
available volumes within the pipe cap. Two additional cup tests were
conducted with the container oriented horizontally and in an inverted vertical
position. The grout was allowed to set for approximately 24 hours in each
position. In each case, the surface of the grout remained undisturbed with
no visible slump or loss of material from the cups. These bench-scale tests
have showed the expanding grout mixture to be a highly viscous and
cohesive. Additional tests are planned. Additional pipe plugs (2 inches and
1.5 inches in diameter) are being fabricated for use on the test stand and in
evaluating the holding ability of various sizes of spring washers. A
transparent plastic model of the pipe cap concept was built to allow the
observation of the grout during installation and curing. This work is part
of the FY98 key deliverable "Complete fabrication of the
Gunite and Associated Tanks plugging system" (more info).
(Contact: Larry Bustard, SNL, 505-845-8661)

Idaho Light-Duty Utility Arm (LDUA) Meetings
Discuss Integration and Technology Value

On February 17 and 18, 1998, Technology Integration Managers Tom
Thomas and Pete Gibbons and Technical Delivery Manager Betty Carteret
visited the Idaho Chemical Processing Plant to review the status of the
Idaho LDUA. The arm will be deployed at Idaho with a new end effector
that obtains tank waste heel samples; the samples will be analyzed to
provide information for closing the tanks. Activities involving documentation
for the readiness assessment, safety issues, training, and test plans appear
to be on schedule. Fabrication of the remaining support equipment,
systems operations testing of the arm, upgrades to the sample end effector,
and selection of an operator crew also appear to be on schedule. The
current schedule is to complete systems operations tests and operator
training by the end of June. In July, the readiness assessment approval
process will be completed and the LDUA and support equipment will be set
up in the tank farm. During August, tank inspection and heel sampling in
Tank WM-188 will be conducted. The sampling end effector is designed to
push a capture tube up to 16 inches into tank waste and pull up to 900
milliliters of highly radioactive liquid containing soft sludge into an
evacuated sample chamber.

Thomas, Gibbons, and Carteret also met with the operations staff that will
deploy the LDUA at Idaho. The Idaho technical staff worked closely with
the operations staff and regulators from the beginning of the project. This
close working relationship created an easy flow of information between the
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members of the staff and allowed the equipment to be smoothly moved to
operations. This task is part of the FY98 key deliverables
"Deploy Light-Duty Utility Arm; retrieve high-level waste
tank heel samples at Idaho National Engineering and
Environmental Laboratory." (Contact: Tom Thomas, LMITC, 208-
526-3086; Pete Gibbons, RPP, 509-372-4926)

Significant Events

Waste Retrieval Operations Completed in Tank W-4

In February 1998, waste retrieval was completed in Oak Ridge
Reservation's Tank W-4. The Confined Sluicing End Effector, which was
being used to remove waste, was replaced with a low-profile end effector
capable of removing water and sludge to less than a 1-inch depth. The low-
profile end effector with the hose management arm and jet pump reduced
the total sludge and water volume to about 100 gallons. The residual waste
has the texture of thick fudge and includes spalled gunite and other solid
material the size of pea gravel. Representatives from DOE's Office of
Environmental Restoration (EM-40); Tennessee Department of Oversight,
Environment, and Conservation; and Environmental Protection Agency
declared that Tank W-4 was sufficiently clean. With this declaration and the
operational readiness reviews begun, waste retrieval equipment will now be
moved to Tank W-6.

To close Tank W-4, the solid debris and sludge on the tank floor do not
need to be removed. However, solid material may be encountered in other
tanks where it must be removed. Thus, Tank W-4 was used to test the
ability of the Houdini system to remove debris by pushing material into a
bucket, which was conveyed out of the tank. The Houdini system worked
well with a retrieval rate of one bucket per hour; however, design
improvements to the scoop handle would increase the retrieval rate.
(Contact: Pete Gibbons, RPP, 509-372-4926)

Gunite Scarification Completed in Tank W-4;
Residual Contamination Reduced by a Factor of 4

In addition to the waste retrieval operations, several in-tank measurements
and samples were taken in Tank W-4 at the Oak Ridge Reservation. The
Modified Light-Duty Utility Arm was used to deploy the Characterization
End Effector for a radiation survey of the tank walls. Preliminary results
show that the scarifying operations had reduced wall contamination by a
factor of 4. Also, a new coring tool was deployed in Tank W-4 by the
Houdini system to obtain multiple core samples from eight regions that
were scarified. The core samples are approximately 2 inches long and 0.5
inches in diameter and will be analyzed to determine the residual
contamination in the tank walls after scarifying. (Contact: Pete Gibbons,
RPP, 509-372-4926)

Video Inspection of Tank W-6 Done in Preparation
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for Waste Retrieval Activities

The third tank planned for waste retrieval at the Oak Ridge Reservation is
Tank W-6. Tank W-6 is a gunite tank, without secondary containment,
constructed in the South Tank Farm in 1943 for storage of liquid low-level
waste. Most of the liquid has been pumped out of this tank, leaving behind
a layer of sludge. To preview the challenges of cleaning this tank, a video
inspection was completed. The inspection showed spalled gunite mixed
with sludge on the tank floor. There is at least one large pile of sludge in
sheets; these sheets looked similar to the dense layers found in Tank W-4.
(Contact: Pete Gibbons, RPP, 509-372-4926)

Parametric Studies Show when Water Washes Stop
Being Effective for Sludge Washing

At the Hanford Site, current plans call for the tank sludge to be pretreated
using enhanced sludge washing. During enhanced sludge washing, the
waste will be separated into low-level waste and a smaller volume of high-
level waste. The low-level waste will be immobilized and disposed of at the
site. The high-level waste will be immobilized and sent offsite. To avoid the
high costs of disposing of the high-level waste glass, enhanced sludge
washing removes soluble salts, which comprise the bulk of the sludge
volume leaving the smaller volume of radioactive constituents that must be
vitrified as high-level waste. In FY98, the TFA and its partners are studying
various parameters involved with sludge washing. By understanding these
parameters, the researchers can provide important information to the users
at the Hanford Site and help meet the waste volume requirements for
privatization.

In February 1998, results from the parametric sludge studies showed that
conductance and cesium-137 activity of the wash solutions can be used to
determine when additional water washes will no longer be effective. A
110.61-gram sludge sample from Hanford Tank S-101 was washed seven
times with inhibited water (0.01 M sodium hydroxide and 0.01 M sodium
nitrite) to remove soluble salts. The final wash step involved the transfer of
the washed sludge to a custom-designed mixer system, which was used to
divide the sludge slurry into 20 homogeneous samples. The experimental
conditions of these water washes are shown in Table 1. After the leach
slurry was centrifuged at the specified Relative Centrifugal Force, the liquid
was decanted, and the washed solids were weighed. The conductance and
cesium-137 activity of each of these decanted wash solutions were then
measured. The experimental results from these procedures are also shown
in Table 1.

Table 1. Inhibited Water Washes of Sludge from Hanford
Tank S-101

Wash Temp Time

(h)

Wt of
H2O

added
(g)

Type of
mixing

RCF

(x g)

Wt of
washed
solids

(g)

Cs-
137

(Ci)

Conductance
(m )
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1 Ambient 24 102.98 End
over end

4500 91.58 4913 >>200

2 Ambient 16 102.28 End
over end

4500 83.09 1976 >200

3 Ambient 143 100.43 End
over end

4500 78.85 445 122

4 Ambient 21 103.21 End
over end

4500 75.04 188 55

5 97 C

 

1+ 120.73 Rocked
from 45
to +45

4500 68.20 121 26

6 97 C

 

1+ 119.10 Magnetic
stir bar

4500 66.78 79 17

Transfer Ambient 1 191.28 4 blade
propeller

4300 85.18 20 9

Note, the weight of the centrifuged solids is very sensitive to the Relative
Centrifugal Force. A 4% reduction in the RCF between the sixth wash and
the transfer wash led to an increase of 28% or more in the weight of the
centrifuged solids. (Contact: Phil McGinnis, MMES, 423-576-6845)

Report Completed on Cold Demonstration of Multi-
Point Injection Technology

The results of the Multi-Point-Injection Technology cold field demonstration,
which was conducted on December 14 and 15, 1997, by Ground
Environmental Services, have been summarized in a letter report. The
Multi-Point-Injection Technology is being considered to mix grout materials
in Tank TH-4, one of the Gunite and Associated Tanks at the Oak Ridge
Reservation, as part of the closure process. (Contact: Larry Bustard, SNL,
505-845-8661)

Conferences and Meetings

Immobilizing Waste as Glass Discussed at Idaho
Site

An immobilization meeting was held at Idaho National Engineering and
Environmental Laboratory (INEEL). At this meeting, Dr. Carol Jantzen from
the Savannah River Technology Center reviewed the existing INEEL glass
data for applicability to the current formulation work that is underway within
the TFA. The use of models developed for different waste compositions
was also discussed. Elemental substitutions to increase zirconium in
existing models were tested to some success. However, further work would
be required to extend the application of existing models to Idaho waste
compositions. The application of these models would help INEEL evaluate
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and design their waste formulations for high-activity waste immobilization.
Jantzen also coordinated a forum on product acceptance and performance
criteria for high-level waste that will assist INEEL in their overall material
balance development. (Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

Pipe Unplugging Activity at Florida International
University

Pete Gibbons, Retrieval Technology Integration Manager, visited Florida
International University with Fadel Erian of Pacific Northwest National
Laboratory to discuss FY98 activities about developing a pipeline
unplugging test bed at the university. The test bed will be used to test pipe
unplugging and plug locating equipment and to answer a Savannah River
Site need. The equipment is planned for procurement through the Industry
Program next year. The key activity this year will be to set up a slurry
transport loop to create a credible settled slurry blockage for use in the
unplugging test bed. Dr Erian is an expert in slurry transport and is serving
as a technical consultant to Florida International University to make sure
that the work done will provide valid results and not repeat prior work done
at the laboratories. The activities performed by Florida International
University on this task are funded this year through the University Program.
(Contact: Pete Gibbons, RPP, 509-372-4926)

Consensus on Science and Engineering Associates
(SEA) Work Scope Reached

A group discussion was held on February 4, 1998, at SEA in Albuquerque,
New Mexico, to determine what work would be done in FY98 under a
Federal Energy Technology Center (FETC)-funded task in support of
Savannah River Site (SRS) monitoring needs, particularly an interface
sensor array. Tom Thomas, Characterization Technology Integration
Manager, and staff from SEA, FETC, Characterization, Monitoring, and
Sensor Technology Crosscutting Program, and SRS participated in the
discussion. After some discussion, a consensus was reached that SEA
should focus all of its efforts on the SRS need to monitor the vertical profile
of weight percent suspended solids in the settle-decant process of
extended sludge processing. This option was recommended for several
reasons. First, both TFA and SRS place a high priority on measuring the
vertical profile of weight percent suspended solids in an extended sludge
processing tank. Second, monitoring is needed to determine how fast
suspended solids settle to determine when a steady state is being
approached. Finally, the depth of supernatant that has less than 0.1 weight
percent suspended solids needs to be determined.

A preliminary approach (created as a set of milestones) to SEA's efforts on
the sensor array was drafted. First, the technical applications are
determined for SRS. Second, the design concept is selected for the sensor
array. Ultrasonic and optical methods appear to be the two candidates.
Several factors may influence this decision: 1) SEA's expertise in the
optical sensor array field, 2) Argonne National Laboratory's work on an

http://www.fiu.edu/choice.html
http://www.fiu.edu/choice.html
http://www.fetc.doe.gov/
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ultrasonic monitor for Oak Ridge National Laboratory, and 3) the ideas from
the Waste Management Education & Research Consortium contest (see
next article). Finally, the sensor array is built and tested.

FETC revised the work scope within Phase II of the SEA contract by the
end of February. SEA will begin working immediately with SRS to
determine technical specifications. A meeting on March 16 at SRS is
planned to fully document SRS technical specifications and to discuss
design concepts for the sensor array. (Contact: Tom Thomas, LMITC, 208-
526-3086)

TFA Finalizes Details of Real-Life Design Problem
for University Student Contest

One of the TFA's goals is to work with academia to find new, innovative
solutions to the nation's tank waste legacy. The focus area is achieving this
goal, in part, by sponsoring a real-life design problem for the Waste
Management Education & Research Consortium (WERC). WERC is a
national program designed to help the nation address issues related to
managing, minimizing, and preventing all forms of waste through education,
technology development, information transfer, and public outreach.

On February 3, 1998, Retrieval Technology Integration Manager Pete
Gibbons attended a meeting in Albuquerque, New Mexico, and finalized the
problem statement for the WERC contest task sponsored by the TFA. This
was done with support from Tom Thomas, Characterization Technology
Integration Manager. The students' challenge is to provide innovative ideas
on the design of a solid-liquid interface sensor that will help in the settle-
decant process at the Savannah River Site Defense Waste Processing
Facility. The sludge and slurries in high-level waste tank process vessels at
the Savannah River Site are to be separated into solid and liquid fractions
by the settle-decant process. Currently, the only way to measure
suspended solids versus depth is by sampling and hot-cell analysis. An in-
tank real-time monitor could reduce costs for sampling, analysis, and
process cycle time. Devices are needed to determine the slurry density
profile, the elevation of the solid-liquid interface level, and the settling rate
(rate of density change). This process could be used in extended sludge
processing and Defense Waste Processing Facility process tanks to
increase efficiency and decrease the time required waiting for proper
separation.

The design contest will be held at New Mexico State University, Las
Cruces, New Mexico, April 14-17, 1998. Students will present their
solutions in written, oral, and demonstrative (bench-scale) presentations to
judges from industry, government, and academia. Visitors are welcome; this
is definitely work worth seeing. For more information, see
http://www.werc.net/task4.htm (task description) and
http://www.werc.net/contest.htm (contest overview). (Contact: Pete
Gibbons, RPP, 509-372-4926)

http://www.nmsu.edu/~werc/
http://www.nmsu.edu/~werc/
http://www.werc.net/task4.htm
http://www.werc.net/contest.htm
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Upcoming Activities
March 9-13, 1998 
TFA Midyear Review Meeting at Richland, Washington 
(Contact: Tom Brouns, PNNL, 509-372-6265)

March 17-19, 1998
Efficient Separations and Processing Crosscutting Program Midyear
Review in Augusta, Georgia 
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

March 23, 1998
Savannah River Site Retrieval Meeting in Aiken, South Carolina 
(Contact: Pete Gibbons, RPP, 509-372-4926)

April 6, 1998
Characterization, Monitoring and Sensor Technology Crosscutting Program
Midyear Review in Washington, D.C. 
(Contact: Tom Thomas, LMITC, 208-526-3086)

April 14-16, 1998
Waste Management Education & Research Consortium in Las Cruces,
New Mexico 
(Contact:Pete Gibbons, RPP, 509-372-4926)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Terri Stewart, PNNL, 509-375-4423)

General TFA Technical Team Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: ba_carteret@pnl.gov

Robert W. Allen,Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
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Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Get an E-mail Version of the Highlights" at the
bottom of this page.

Period Ending January 31, 1998

| Significant Events | Conferences and Meetings | Upcoming Activities | Technical Team Contacts |
| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our users at the Hanford, Savannah River, Oak Ridge, and
Idaho in FY98. These key products are listed at keyprod/index.stm/a>. In each of our technical highlights, the section
titled "Progress Towards Delivering Key FY98 Products" will be dedicated to telling you about significant findings
made and key milestones accomplished as we work towards delivering these products.

Progress Towards Delivering Key FY98 Products

Vendor Performs Field Test of Soil Sampler for Penetrometer; Technology on Schedule

During the week of January 19, 1998, a meeting was held at the Waterways Experimental Station in Vicksburg,
Mississippi, to discuss the status of the cone penetrometer (CP) tools being developed to characterize the vadose zone
at Hanford Site AX Tank Farm. This meeting included a field test push in which soil samples were taken at 7 and 17
feet below grade level. The soil sample chamber is designed to allow the operator to take samples at several discrete
depths during a single CP push. This successful field test puts the soil sampler another step closer to deployment.
Members of the TFA, Hanford Tanks Initiative, DOE's Richland Operations Office, and Applied Research Associates
attended this meeting.

When deployed at the Hanford Site in August 1998, the CP will deploy an array of sensors and probes to characterize
the backfill and vadose zone. The information gained will verify or revise the estimate of quantity and extent of
contaminants that have leaked from the tank or transfer to the environment. This information is vital to the
performance assessment in support of tank waste retrieval and tank closure decisions. This activity supports the FY98
Key Deliverable "Complete Cone Penetrometer Probe Deployment at Hanford Site (for more information, see the
descriptions of key deliverable products)." (Contact: Tom Thomas, LMITC, 208-526-3086)

PITBULL™ Pump Evaluated for Removing Savannah River Site Tank Waste

Waste heels at the Savannah River Site - which can consist of hardened sludge, zeolite, and silica - are difficult to
remove through small diameter tank risers. At the Savannah River Site, Tank 19 is scheduled for closure; before
closure, an estimated 25,000 gallons of residual zeolite heel must be removed. In previous heel removal efforts, a
diaphragm pump was used to retrieve slurry and dislodged particles. These pumps experienced problems caused by
ingestion of gravel-like material and short cycling in low head situations.

Through funding provided by the TFA and coordination with the Savannah River Site waste retrieval staff, a
PITBULL™ pump has been procured and tested to determine if it is a viable alternative to diaphragm pumps for
retrieving Tank 19 heel. The Savannah River Site has worked with the Chicago Industrial Pump Company to specify a
unique version of the commercially available PITBULL™ pump. The chamber of this custom pump is cylindrical to
facilitate insertion through a tank riser. The pump is designed to rest on the bottom of the tank and draw sludge
through a 1-inch gap between the tank bottom and inlet.

Long-duration retrieval tests were implemented to measure the steady-state performance and durability of the
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PITBULL™ pump. The tests determined pumping rate, debris tolerance, lift, and final level of liquid remaining. In
addition to measuring baseline performance, the tests were used to optimize pump operation and reveal shortcomings
in the design that should be addressed before deploying the pump in a tank. This activity supports the FY98 Key
Deliverable "Assemble and Test Heel Retrieval Equipment." (Contact: Pete Gibbons, RPP, 509-372-4926)

Liquidus Temperature Data for Defense Waste Processing Facility Glass Submitted for
Review

The first step in immobilizing the combination of sludge and cesium salts removed from supernate and dissolved
saltcake in Savannah River Site tanks is to understand the model boundaries for amorphous phase separation and
uranium's impact on liquidus temperature. A statistically designed test matrix was developed to provide additional data
to reduce modeling uncertainty. To do this, glasses were prepared and liquidus temperature measurements were taken.
The data was presented in a recently issued technical report submitted to the Savannah River Site user for review.

The prepared glasses are undergoing compositional analyses. The site is cofunding the analytical work and the
development of the liquidus model. The analytical work has been initiated and, when the analysis is complete, will be
combined with the data in the current report as the basis for the process control model improvements. This work is on
schedule. This activity supports the FY98 Key Deliverable "Complete Technical Report Documenting Expanded
Liquidus Temperature Data for SRS Combined Processing." (Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

Significant Events

Multi-Point Injection Technology Undergoes Cold Demonstration

Staff from the TFA attended the successful large-scale cold demonstration of Multi-Point-Injection Technology by
Ground Environmental Services. This technology is being considered for closure of Tank TH-4, one of the Gunite and
Associated Tanks at the Oak Ridge Reservation. Several simulants were used in this demonstration. Controlled mesh
size of sand was used to simulate the bulk physical simulant for the sludge in TH-4. Viscous materials composed of
illite clay and gravel were used to simulate the bulk density of the sludge in TH-4. A more viscous mixture was used
to simulate Hanford tank waste. A tracer was added to facilitate tracking of the mixing process.

High-pressure pumps were used to initially inject water into the sand mixture to observe the mixing patterns from one
injection site and then eight injection sites. Each injection site contained multiple injectors. Pumping pressures in the
6,000 to 7,000 pounds per square inch (psi) range were used to inject a previously determined grout mixture into the
simulant. During these tests, it was determined that all the solid materials for the grout formulation could be added to
the tank using Halliburton pumps if a small quantity of dispersant was added to the mixture to keep the solids in
suspension during pumping. The dispersant is anticipated to have no effect on the final waste form's performance.

Very aggressive mixing was observed during the grout injection process. Visual observation indicated an apparent
uniform distribution of sand and dye with no free water. No pockets of gravel or dye were observed. The distribution
of sand in the simulated form will be determined. Approximately 50% of the simulated waste form was left
undisturbed for possible future study. A temperature probe was placed approximately 1.5-feet deep in the undisturbed
mass. Periodic temperature measurements will be made as the grout cures. A summary report on the demonstration will
be prepared. The tests were conducted in Duncan, Oklahoma, on December 14 and 15, 1997. (Contact: Larry Bustard,
SNL, 505-845-8661)

Sludge Pile in Tank W-4 Removed Using Houdini

In January 1998, several significant events occurred in relation to the work being done to remove the waste from Oak
Ridge Reservation Tank W-4. The Houdini vehicle was deployed to help remove the pile of sludge directly under the
Modified Light-Duty Utility Arm and to clean the floor. Houdini crushed the harder sludge in the gripper and under its
tracks. The waste was slurried to Tank W-9, which is being used as a staging tank. (Contact: Pete Gibbons, RPP, 509-
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372-4926)

Gunite Scarifying End Effector Deployed in Tank W-4

In January 1998, the Gunite Scarifying End Effector, designed and built under the auspices of the TFA in FY97, was
installed and tested in Oak Ridge Reservation Tank W-4. The end effector was deployed into the gunite tank using the
Modified Light-Duty Utility Arm. Plans for this end effector are to remove a layer of the gunite tank walls, which are
contaminated with radioactivity. Removing this radioactivity is necessary to close the tank. The in-tank tests
successfully validated the high-pressure operation, controls, deployment procedure, retraction procedure, and operating
procedures. Training on Gunite Scarifying End Effector operations was completed. Initial operations show that
scarifying with the Gunite Scarifying End Effector will significantly decrease the time required for scarifying and
result in more effective cleaning.

The Gunite Scarifying End Effector is similar to the Confined Sluicing End Effector with the following differences.
First, the Gunite Scarifying End Effector can operate at pressures up to 30,000 psi, three times the maximum pressure
provided by the Confined Sluicing End Effector. Second, the Gunite Scarifying End Effector uses a tether handling
system attached to the Tank Riser Interface and Containment enclosure, which allows for simpler and faster
positioning in the tank. The Confined Sluicing End Effector uses the Hose Management Arm. Finally, the Gunite
Scarifying End Effector has a jet spray pattern that is divergent rather than Confined Sluicing End Effector's
convergent pattern. This scarifies a wider region when positioned close to the wall where impact pressures are highest
and most effective. (Contact: Pete Gibbons, RPP, 509-372-4926)

Planning and Reviews Underway to Move Retrieval Equipment from Tank W-4 to W-6

With the bulk of the waste removed from Tank W-4 at the Oak Ridge Reservation, operational readiness reviews and
other planning activities are underway to move the equipment to the South Tank Farm and begin waste retrieval on
Tank W-6. This paves the way for continued operation of the Modified Light-Duty Utility Arm, Confined Sluicing
End Effector, and the Houdini vehicle in the gunite tanks. (Contact: Pete Gibbons, RPP, 509-372-4926)

Tank AX-104 Auger Sample Analyzed Using the Laser Ablation/Mass Spectrometer

The auger samples (see photo) taken from Hanford Site Tank AX-104 in November 1997 were analyzed to validate
and/or revise the best basis inventory of key risk-based radionuclides and hazardous chemicals. This work will support
the retrieval performance assessment associated with the Hanford Tanks Initiative. The sample analysis consisted of
homogeneity tests using the laser ablation/mass spectrometer (LA/MS). The homogeneity tests were performed in the
222-S Laboratory (on the Hanford Site) hot cells. Testing began on January 6 and was completed the week of January
12. Data reduction and interpretation of the LA/MS screening results were completed the week of January 19, 1998.
(Contact: Tom Thomas, LMITC, 208-526-3086; Al Noonan, PNNL, 509-372-6394)

Conferences and Meetings

Retrieval and Closure Activity Review at Oak Ridge, Tennessee

Meetings were held with TFA personnel on January 7-8, 1998, to discuss FY99 retrieval and closure needs and to
provide a status of the FY98 activities. The meetings included 1) status reviews of the Gunite and Associated Tanks
Project and the Old Hydrofracture Tank Contents Removal Project, 2) discussion of the upcoming midyear review
plans, and 3) tours of the Old Hydrofracture Facility Cold Test and Bethel Valley Evaporator Service Tanks Pulsed Jet
Fluidic Mixer installation. (Contact: Pete Gibbons, RPP, 509-372-4926)

Retrieval Meeting Held in Anticipation of Technical Responses

On January 21, 1998, Pete Gibbons, Retrieval Technology Integration Manager, met with staff at the Savannah River

http://emslws03/tfa/tech/char/Index.asp
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Site to discuss tank waste retrieval at the site - what is the site doing now, what does it need, where are they going
(FY99 and beyond). This meeting will result in clearer, more effective technical responses being developed for the
site's FY99 needs. (Contact: Pete Gibbons, RPP, 509-372-4926)

Savannah River Site and Hanford Tanks Initiative Exchanging Information on Closing Tanks

On January 22, 1998, Larry Bustard, Closure Technology Integration Manager, met with staff from the Hanford Site
and the Savannah River Site to discuss closure activities at both sites and to exchange information that could make
closing tanks easier at both sites. From the Hanford Site, staff discussed previous work related to closing tanks and the
work being done by the Hanford Tanks Initiative. The staff from the Savannah River Site discussed the activities
related to closing Tanks 17 and 20. This meeting allowed staff at each site to gain more information and insight into
tank closure activities. (Contact: Larry Bustard, SNL, 505-845-8661)

Variable Depth Sampler Work Scope Determined

In privatization, waste will be retrieved from the Hanford Site radioactive waste tanks and sent to private contractors,
who will pretreat approximately 6 to 13% of the tank waste and vitrify the low-level fraction, with the high-level
fraction either stored on an interim basis or immobilized. The waste provided to the private contractors must fall within
specific parameters or composition envelopes to be sent to the contractors. To ensure that the waste falls within these
envelopes, a technology is needed to sample the waste at variable depths in the waste feed staging tank and to do so
quickly and reliably. On the week of January 12, 1998, Tom Thomas, Characterization Technology Integration
Manager, met with the Hanford variable depth sampler team to review the details of the work scope for FY98 through
FY01 and close on the schedule and deliverables for FY98. In addition, the FY98 budget (which includes co-funding
by the Robotics Crosscutting Program), milestones, and performers were determined. A follow-up meeting was held
January 27 to select the variable depth sampler design for demonstration in FY98 (see next article). (Contact: Tom
Thomas, LMITC, 208-526-3086)

Variable Depth Sampler (a.k.a. Nested Sampler Array) Design Determined

A meeting was held on January 27, 1998, at the Hanford Site, to determine which variable depth fluidic sampler design
AEA should demonstrate in FY98 (AEA work is supported by the International Program). After considerable
discussion, a multi-point fixed-depth fluidic sampler (called a "nested" sampler array) design was chosen. This will be
based on the current fixed-depth sampler design being deployed at the Savannah River Site this year but will integrate
up to six samplers into one unit with the sample ports spaced out over the vertical depth of the waste tank. It will
require 12-inch-diameter risers for deployment, which have already been identified on Hanford Tanks AP-102 and
AP-104. Via solenoid valves, the user can select a given fixed depth at which to take a sample.

The other key issue discussed at this meeting was sample size. The consensus was that a 500-mL sample was the
maximum sample size that could be handled at Hanford given the assumed gamma radioactivity levels of the samples
and constraints on available casks, shielding requirements, safety and handling procedures, and personnel exposure.
The minimum sample size requirement for phase I privatization is assumed to be 4,500 mL, which would require nine
sample bottles for one sampling event. The sample size is large to accommodate the assumed requirement that DOE,
the Washington State Department of Ecology, and the phase I vendor each get a 1,500-mL portion of the sample.
(Contact: Tom Thomas, LMITC, 208-526-3086)

Work Started for Defense Waste Processing Facility Level and Density Monitors

The Federal Energy Technology Center-supported task to develop level and density monitors has been initiated at
Science and Engineering Associates in Albuquerque, New Mexico. The monitors will support interface measurements
in the Defense Waste Processing Facility process vessels. The interfaces that will be measured include those between
water and organic compounds, and between glass frit and water. Using these monitors, the phases can be determined
and then separated using other equipment. Separating the phases will make the final processing of the Savannah River
Site waste easier. During the first week in February 1998, the TFA, Characterization, Monitoring, and Sensor

http://www.fetc.doe.gov/
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Technology Crosscutting Program, and Science and Engineering Associates will meet to discuss the work scope and
objectives for FY98. (Contact: Tom Thomas, LMITC, 208-526-3086)

Upcoming Activities

February 1998 
High-Level Waste Steering Committee Meeting on Technology Development and Privatization in Las Vegas, Nevada 
(Contact: Jeff Frey, RL, 509-372-4546)

February 2-3, 1998 
Waste Management Education and Research Consortium Meeting in Albuquerque, New Mexico
(Contact: Pete Gibbons, RPP, 509-372-4926)

February 2-6, 1998 
Needs Meeting at Savannah River Site and Oak Ridge Reservation
(Contact: Harold Sullivan, LANL, 505-667-6231)

February 17, 1998 
Idaho Light-Duty Utility Arm Visit and Site Meeting at Idaho National Engineering and Environmental Laboratory
(Contact: Pete Gibbons, RPP, 509-372-4926)

February 23-26, 1998 
Technology Integration Managers Meeting at Richland, Washington 
(Contact: Tom Brouns, PNNL, 509-372-6265)

March 9-13, 1998 
TFA Midyear Review Meeting at Richland, Washington 
(Contact: Tom Brouns, PNNL, 509-372-6265)

March 17-19, 1998
Efficient Separations and Processing Crosscutting Program Midyear Review in Augusta, Georgia 
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

September 13-18, 1998
Spectrum`98 Conference in Denver, Colorado
(Contact: Terri Stewart, PNNL, 509-375-4423)

General TFA Technical Team Contacts

Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: ba_carteret@pnl.gov

http://www.werc.net/contest.htm
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Robert W. Allen,Technical Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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Example:

SUBSCRIBE TFALIST Joan Smith

How Do We Become the Department We
Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.
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Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments



Technical Highlights - Period Ending January 31, 1998

http://emslws03/tfa/hilight/back/31jan98.htm[10/13/2009 10:46:44 AM]

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
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of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.

17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.

Thank you for participating in this survey.
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Get an E-mail Version of the Highlights" at the
bottom of this page.

Period Ending December 31, 1997

| Significant Events | Conferences and Meetings | Upcoming Activities | Technical Team Contacts |
| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our users at the Hanford, Savannah River, Oak Ridge, and
Idaho in FY98. These key products are listed at keyprod/index.stm. In each of our technical highlights, the section
titled "Progress Towards Delivering Key FY98 Products" will be dedicated to telling you about significant findings
made and key milestones accomplished as we work towards delivering these products.

Progress Towards Delivering Key FY98 Products

No significant progress to report.

Significant Events

Cooling of Solids Containing Phosphates and Formation of Gels Studied

Because retrieved waste must often be transferred through pipelines to a pretreatment technology, scientists and
engineers need to know how the waste will behave in these pipelines. Researchers conducted a sequence of studies to
determine if solutions containing phosphates in a solid form would congeal or crystallize and block the pipes when the
solution was cooled. The cooling would arise in the operations because the temperature outside of the tank is lower
than the temperature inside the tank. Blocked pipes represent an additional cost in waste remediation and present
additional risks to the workers. In addition, researchers assessed a model for the sodium phosphate-sodium fluoride-
sodium hydroxide-water system.

Three samples were prepared with varying molalities of sodium phosphate and sodium fluoride. The phosphate and
fluoride concentrations in the samples were within the range that could occur in enhanced sludge washing (a
pretreatment process to remove certain constituents from the tank waste). The three samples were heated at 95-100
degrees centigrade for 4 days and no solids were seen. The temperature was then lowered to 52 degrees centigrade over
25 hours. No solids were seen during this cooling; however, solids resembling egg whites floating in solution appeared
after 5 hours at 52 degrees. The temperature was further decreased to 25 degrees over 26 hours. The floating egg
white-like material increased in size and amount and adhered to the walls of the sample container. Crystalline solids
formed in the samples after they were at 20 to 22 degrees for 2 days (see photo). These tests demonstrated an inherent
instability that will occur when phosphate-containing solids form in process solutions. If the concentrations become
high enough (which could happen through the removal of water), the result is a solid mass with no liquid. (Contact:
Phil McGinnis, MMES, 423-576-6845)

Waste Retrieval Continuing in Tank W-4 at Oak Ridge Reservation

The radioactive waste must be retrieved from the underground tanks so that the U.S. Department of Energy can close
the tanks, thereby reducing the risk of the waste leaking from the tanks to the environment and reducing the cost of
maintaining the tanks. One effective method to remove this waste, which can range from liquid to viscous sludge and
slurry to rock-hard saltcake, is sluicing. Sluicing operations resumed in Tank W-4 on the week of December 8, 1997,
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after a short delay to pump supernatant from Tank W-9 - which is holding the waste pumped from Tank W-4. Waste
was sluiced from Tank W-4 at the Oak Ridge Reservation using the Confined Sluicing End Effector (CSEE) mounted
on the Modified Light Duty Utility Arm. The sludge in Tank W-4 is extremely thick and adhesive. The CSEE cutting
jets have been operated between 5,000 and 7,000 pounds per square inch (psi) to break up the sludge and slurry. The
jet pump has been used at near 7,000 psi to vacuum the slurry and transfer the waste material to Tank W-9. A total of
61,000 gallons of waste and motive water have been transferred to W-9, with 6,500 gallons being sludge and 54,500
gallons being motive water and some decontamination system water. This ratio of sludge to motive water is much
poorer than in Tank W-3 because of the much denser and more adhesive material being slurried. A large pile of sludge
remains in the middle of the tank riser because of limitations from the arm's kinematics. The Houdini vehicle system
and the CSEE will be used to move the sludge to where the arm can reach it. (Contact: Pete Gibbons, RPP, 509-372-
4926)

Wall Scarifying Started in Tank W-4 at Oak Ridge Reservation

By closing tanks, DOE reduces the risk and cost involved in maintaining the waste tanks. To close the tanks, waste
clinging to the tank walls must be removed or contamination levels reduced. One method of doing this is to use water
jets to scarify the walls. With retrieval nearing completion, scarifying began at the Oak Ridge Reservation's Tank W-4
during the week of December 1, 1997. This operation was done using the Modified Light-Duty Utility Arm and
Confined Sluicing End Effector. A swath about 4.5-feet high was cleaned along the top of the tank wall covering about
three-fourths of the circumference of the tank. (Contact: Pete Gibbons, RPP, 509-372-4926)

Out-of-Tank Evaporator Reduces Waste Volume in Melton Valley Storage Tanks

The single-liner tanks at the Oak Ridge Reservation do not comply with the legal requirements in the site's Federal
Facility Agreement and Consent Order. The waste in these tanks needs to be removed. Several options were
considered, and a decision was made to create more room in Oak Ridge's existing double-shell tanks, which do comply
with the legal requirements, and pump the waste from the single-shell tanks into the double-shell tanks. The room is
created in the double-shell tanks by evaporating the waste using the Out-of-Tank Evaporator, also known as the
mobile evaporator, which was demonstrated in April 1996 (see photo).

In its latest campaign, the Out-of-Tank Evaporator began working to reduce the volume of waste in the Oak Ridge
Reservation's Melton Valley Storage Tanks on December 4, 1997. By December 12, the evaporator had processed over
13,000 gallons of supernate from Tank W-29, generating 4,500 gallons of distillate and 8,500 gallons of concentrate.
The distillate will be processed and released through the Process Waste Treatment Plant, and the concentrate sent to
Tank W-30. This changes the concentrate from 3.5 molar nitrate to about 6 molar, with decontamination factors of
5E+6, easily meeting the acceptance criteria for the Process Waste Treatment Plant. (Contact: Phil McGinnis, MMES,
423-576-6845)

Tank 17 is Closed

On December 15, 1997, the South Carolina Department of Health and Environmental Control certified closure of Tank
17 at the Savannah River Site in South Carolina. This followed completion of closure activities which began on
September 22, 1997, when workers at the site began pouring a cement-like substance, called a reducing grout, into 1.3-
Mgal, Type IV tank with a single steel liner and no cooling coils. After partly filling the tank with the reducing grout,
a controlled low-strength material was used to fill the tank to within a few feet of its top. The balance of the tank was
filled with high strength concrete to complete closing the tank. Tank 17 is the second tank at Savannah River to be
certified closed by the South Carolina Department of Health and Environmental Control. Tank 20 was certified closed
in July 1997 (more info on Tank 20). Jerry Morin, the Savannah River Site User Steering Group member, commented
that "TFA played a significant role in helping the site achieve this milestone. . . . I want to express my personal thanks
to all of the folks in TFA who have supported us." (Contact: Larry Bustard, SNL, 505-845-8661)

Conferences and Meetings
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Consensus Reached on Design Concept for AEA to Demonstrate

On December 4, 1997, representatives from TFA, the Hanford Site, the Savannah River Site and AEA met to reach a
consensus on a variable-depth sampler, a design concept for AEA to demonstrate. In addition, they discussed a slurry
recipe and weight percent of suspended solids to be used for testing the sampler. The group discussed three designs: a
nested array of fixed-depth samplers, a flexible hose modification on the existing fixed-depth sampler, and using a
telescoping sampling tube. Concerns were raised about each design, but participants concluded that the first two were
the most promising.

Beginning in December 1997, AEA will be funded via International Programs to design and demonstrate a variable-
depth sampler concept in FY98. This activity will support TFA's work to deploy a sampler into Hanford Site Tank 241-
AP-102 or 241-AP-104 in the year 2000 to help remediate tank waste. The sampler would be used to routinely obtain
samples for analysis to verify that the waste in the feed staging tank is within contractual envelope specifications
before transfer to the Phase I privatization vendors. (Contact: Tom Thomas, LMITC, 208-526-3086)

Waste Conditioning and Transfer Work Discussed with University Program

Pete Gibbons, Retrieval Technology Integration Manager, met with Florida International University (FIU) staff to
finalize the scope for University Program's support to TFA in the area of Waste Conditioning for Transfer and Pipeline
Unplugging. These efforts will ensure that the Savannah River Site, the Hanford Site, and the Oak Ridge Reservation
can minimize pipeline-plugging problems and have performance data available to select appropriate unplugging
technologies if a plug cannot be avoided. This meeting occurred on December 2, 1997.

The waste conditioning activity will review and compare the slurry transfer requirements of the Savannah River Site,
the Hanford Site, and the Oak Ridge Reservation. The goal is to identify the primary data needed to validate a batch of
waste ready for safe transfer. The relative sensitivity to plugging of the parameters has not been fully estimated. Each
site has a limit on the amount of solids but have different wastes. Trade-offs between the percent of dissolved solids
and the percent of suspended solids (slurry) need to be understood so that a technical basis can be established for
acceptance of various waste mixtures for transfer. FIU will identify the relative sensitivity of parameters such as
mixtures of dissolved and suspended solids, pH, viscosity, particle size, etc. to the published limits for each site. Test
mixtures will be handed off to the unplugging activity to test for sensitivity to plugging. Appropriate conditioning
processes will be identified once the requirements are well understood.

The pipe unplugging activity will re-create plugging conditions in a transfer test loop. This will be done with slurry
first, then gelation and cooling salt solutions will be considered. Operating conditions with acceptable slurries that can
result in pipeline plugging as well as with slurries that deviate from acceptable limits will be investigated to identify
sensitivities to plugging. The primary objective is to develop credible pipeline blockages that will be used to test
industry-developed plug locating and removal technologies in FY99 and FY00. (Contact: Pete Gibbons, RPP, 509-
372-4926)

X-Change '97 Provides Chance To Discuss Decontamination and Decommissioning Issues

The "X-Change '97: The Global Decontamination and Decommissioning Marketplace" was attended by laboratory
managers, researchers, project/program managers, utility senior managers, and decontamination and decommissioning
industry representatives. The symposium brought together those who hold the problem and those who could provide
solutions. The conference successfully used a unique format that involved demonstrations of equipment, presentations,
panel discussions, and workshops. The focus area's Industry Programs representative, Roger Gilchrist, discussed the
TFA problems relevant to decontamination and decommissioning (retrieval, closure, and operations) with attendees.
Side meetings were held with the Florida International University staff on the retrieval projects. The meeting was held
in Miami, Florida in early December 1997. (Contact: Roger Gilchrist, PNNL, 509-372-6088)

Information Exchange Conducted with Argentina
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On December 5 and 6, 1997, during the "X-Change '97: The Global Decontamination and Decommissioning
Marketplace" conference, an international exchange was conducted with representatives from the government of
Argentina. Representatives from TFA supported the information exchange with Joint Coordinating Committee for
Radioactive and Mixed Waste Management, which was developed through an agreement between DOE and the
government of Argentina. Currently, two projects are being conducted with potential application to the TFA, resin
vitrification and cesium extraction with crystalline silicotitanate. The meeting concluded with an agreement to continue
the projects into FY98. (Contact: Roger Gilchrist, PNNL, 509-372-6088)

Upcoming Activities

January 7-8, 1998 
Retrieval and Closure Activity Review at Oak Ridge, Tennessee 
(Contact: Pete Gibbons, RPP, 509-372-4926)

January 12-15, 1998 
Technology Integration Managers Meeting at Richland, Washington 
(Contact: Tom Brouns, PNNL, 509-372-6265)

January 19, 1998 
Waterways Experimental Station Cone Penetrometer Sampling Demonstration at Vicksburg, Mississippi 
(Contact: Tom Thomas, LMITC, 208-526-3086)

January 20-23, 1998 
FY98 Program Planning Meeting and Business Review at Gaithersburg, Maryland 
(Contact: Jeff Frey, RL, 509-372-4546)

February 1998 
High-Level Waste Steering Committee Meeting on Technology Development and Privatization in Las Vegas, Nevada 
(Contact: Jeff Frey, RL, 509-372-4546)

February 23-26, 1998 
Technology Integration Managers Meeting at Richland, Washington 
(Contact: Tom Brouns, PNNL, 509-372-6265)

March 9-12, 1998 
TFA Midyear Review Meeting at Richland, Washington 
(Contact: Tom Brouns, PNNL, 509-372-6265)

March 17-19, 1998
Efficient Separations and Processing Crosscutting Program Midyear Review in Augusta, Georgia 
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

General TFA Technical Team Contacts

Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov
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Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: ba_carteret@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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How to Get an E-mail Version of the Highlights

To receive an E-mail version of the highlights, send an E-mail message to

LISTSERV@LISTSERV.PNL.GOV. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example:

SUBSCRIBE TFALIST Joan Smith

How Do We Become the Department We
Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

mailto:LISTSERV@LISTSERV.PNL.GOV
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Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept
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Add your comments Add your comments

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments



Technical Highlights - Period Ending December 31, 1997

http://emslws03/tfa/hilight/back/31dec97.htm[10/13/2009 10:46:46 AM]

Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
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within the      department
Add your comments 

Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments



Technical Highlights - Period Ending December 31, 1997

http://emslws03/tfa/hilight/back/31dec97.htm[10/13/2009 10:46:46 AM]

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.

17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept
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Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

24. Would you be interested in
participating or developing some aspect of
this activity?

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.

Thank you for participating in this survey.



TFA - Technical Highlights

http://emslws03/tfa/hilight/back/30nov97.htm[10/13/2009 10:46:49 AM]

Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Get an E-
mail Version of the Highlights" at the bottom of this page.

Period Ending November 30, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho in
FY98. These key products are listed at keyprod/index.stm. In each
of our technical highlights, the section titled "Progress Towards
Delivering Key FY98 Products" will be dedicated to telling you
about significant findings made and key milestones accomplished
as we work towards delivering these products.

 Progress Towards Delivering Key
FY98 Products

Preventing Phosphate Compounds from
Plugging Waste Lines Part of Sludge Treatment
Studies
      A model of the sodium phosphate-sodium fluoride-sodium
hydroxide-water system has been developed to provide direction
on how enhanced sludge washing will have to be carried out to
avoid the formation of phosphate-containing solids. The
concentration of sodium hydroxide in solutions containing
phosphate and fluoride is the main driving force in solid formation.
This means that controlling the formation of unwanted solids will
be more difficult at higher sodium hydroxide concentrations. At 25
degrees centigrade, the maximum concentration of phosphate in
solution with 3 molal sodium hydroxide is 0.04 moles per kilogram
of water. At higher phosphate concentrations, solid trisodium
phosphate would form. A phosphate concentration of 0.15 moles

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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per kilogram of water could be tolerated in a 1 molal sodium
hydroxide concentration at this temperature.

The model also shows that the presence of even a small
concentration of fluoride can bring about a large reduction in the
phosphate concentration that can remain in solution. Fluoride and
phosphate combine to form sodium phosphate fluoride hydrate.
The solubility of a sodium phosphate solution can be cut in half by
the addition of as little as 0.05 moles of fluoride per kilogram of
water. This information will be used to prepare the enhanced
sludge-washing document, which is a FY98 key product. (Contact:
Phil McGinnis, MMES, 423-576-6845)

Idaho Arm Undergoing Systems Checkout

Testing of the Light-Duty Utility Arm (LDUA) for use at the Idaho
National Engineering and Environmental Laboratory has begun,
another step towards the FY98 key product titled "Assemble and
Test Heel Retrieval Equipment." The LDUA - a mobile robotic
system that can deploy end effectors inside the tanks through
small diameter tank risers - has been positioned over a cell hatch
in the Fuel Processing Facility (FPF) at theIdaho Chemical
Processing Plant. The FTF cell was chosen as a test site because
the arm can be fully extended in the cell. The LDUA has been
deployed into the cell, and a preliminary set of tests has been run
to check all degrees of motion on the arm. Tests will be continued
to check out all operating parameters and ranges of motion.
Balance-of-plant hardware activities were also initiated.

The Idaho National Engineering and Environmental Laboratory
plans to use the LDUA to deploy end effectors to sample the heel
in the Idaho waste tanks and validate the heel composition, which
was determined by previous characterization work. Then, an
appropriate treatment option will be pursued. This work helps
DOE's Idaho Operations Office meet the terms of the settlement
agreement between the operations office and the state of Idaho.
(Contact: Tom Thomas, LMITC, 208-526-3086)

Hanford Tanks Initiative (HTI) Team Visits
Waterways Experimental Station (WES)

During November 4-6, 1997, several members of the HTI team
visited WES to determine the progress on engineering
development of cone penetrometer (CP) sensor and sampling
probes for mapping tank-leak plumes in the vadose zone. Staff
from Applied Research Associates and Characterization,
Monitoring, and Sensor Technology Crosscutting Program also
attended. The CP multisensor probe (gamma probe, x-ray
fluorescence (XRF) probe, rheology sensors, magnetometer, and
inclinometer) appeared to be moving along on schedule for
delivery to the Hanford Site and planned cold pushes in March

http://www.inel.gov/about/facts/icppfactsheet2.html
http://www.inel.gov/about/facts/icppfactsheet2.html
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1998. WES has completed the conceptual design on the single CP
push multiple discrete soil sampler probe and will begin fabrication
shortly. After two days of meetings at WES, the HTI and WES
team drove to Mississippi State University to participate in and
observe a cold push of the CP multisensor probe. The latter
location for the push was selected because of the availability of a
certified safety officer to handle the cadmium-109 source used in
the XRF probe.

HTI deployment of the multisensor and sampler probes into the
vadose zone of the Hanford Site AX tank farm is planned in August
1998 and is part of the FY98 key deliverable titled "Complete Cone
Penetrometer Probe Deployment at Hanford Site." The 35-ton CP
platform purchased from Applied Research Associates through the
Hanford Tank Waste Remediation System will be used. The
multisensor probe will serve as a screening tool to map
contaminant levels of cesium-137 via the gamma probe (uses a
NaI detector) and uranium via the XRF probe (uses a silicon diode
detector). Mapping the cesium-137 will serve to locate the highly
radioactive body of a tank-leak plume, which should be near the
tank leak (i.e., Cs-137 is highly retarded by Hanford soils).
Mapping uranium, which is assumed to move with the plume
boundary, will serve to locate the remainder of the tank-leak
plume. Primary contaminants of concern for performance
assessments such as technetium-99, iodine-129, and neptunium-
237, which are extremely difficult to detect in situ, should be
present along with uranium because of their mobility in Hanford
soils. Mapping the concentration gradient of cesium-137 and
uranium will provide guidance for "smart sampling" with the soil
sampler probe. The sampling probe will be designed to allow for
multiple discrete soil samples to be taken at selected depths
based on screening/mapping results during a single CP push.
Current CP sampling technology will only allow one sample to be
taken with a single CP push. (Contact: Tom Thomas, LMITC, 208-
526-3086; Al Noonan, PNNL, 509-372-6394)

Significant Events

Retrieval Begins in Oak Ridge Tank W-4

On November 18, 1997, initial waste retrieval from Tank W-4, a
gunite tank at the Oak Ridge Reservation, began. To date, the
retrieval work has shown that the tank contains a supernatant, soft
sludge layer, about 2 to 4 feet deep, and a hard sludge layer (up
to 16 inches deep) with rock-like material mixed in and on the
floor. Approximately 22,000 gallons of water has been used to
remove approximately 4,000 gallons of supernatant and 15,000
gallons of sludge.

Preparations for sludge removal in Oak Ridge Reservation Tank
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W-4 (in the north tank farm) have been completed. Readiness
reviews were completed for the Modified Light Duty Utility Arm
(MLDUA) System, Waste Dislodging and Conveyance System,
Balance-of-Plant System, and Controls System. These systems
were used to retrieve waste from Tank W-3 (for more info on Tank
W-3, see previous issues of the highlights). Each of the five
retrieval systems has completed the work package for relocation
from Tank W-3; walked down the instructions to verify completion;
revised operating procedures to incorporate lessons learned in
Tank W-3 (including changes to periodic maintenance and
calibration schedule requirements); retrained operators on the
revised procedures; and completed all system calibrations and
required maintenance. The out-of-tank part of the waste transfer
line has been pressure tested pneumatically. (Contact: Pete
Gibbons, RPP, 509-372-4926)

Tank 17: Controlled Low Strength Material
Pour Completed

Pouring of Controlled Low Strength Material into Tank 17 (a Type
IV tank) at the Savannah River Site was completed the week of
November 25, 1997. This tank - which will be the second high-
level waste tank to be closed in the DOE complex - will be closed
in a similar fashion to Tank 20 (more information). This material
was added on top of the layer of sludge-entraining reducing grout,
which inhibits the spread of soluble radionuclides in the waste heel
that could leach from the material to the groundwater. Grout level
in the tank is at the spring line (approximately 34 feet). The batch
plant is being reconfigured for pouring 2,000-psi grout the week of
December 1, 1997. (Contact: Pete Gibbons, NHC, 509-372-4926)

Analysis of Russian Cross-Flow Filter Testing
Results

In late October, the TFA received a report by the Russian
investigators comparing the Mott filter element supplied by the
TFA and the Russian-supplied crossflow system.

The comparison work appears to be well done, and the data
appears to be consistent with the exception of the filtrate quality
analysis. The data reported a transparent fluid, with less than 4 to
8 milligrams per liter of insoluble solids in the filtrate. Our
experience is that this amount of solids is noticeable, and there
may be an issue with the instrumentation being used to measure
low levels of solids. This is not a major point of the investigation,
but shows the differences in analytical technique.

The flow rate for the Russian filter (a few microns nominal size)
was 50% higher than the 0.1 micron Mott filter with low
concentrations (0.1 wt%) for both the surrogate work and the
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actual waste comparison, and approximately 10% higher for 10
wt% solids. The geometry of the Russian filters was different than
the Mott filter. The Mott has the dirty fluid on the inside of the tube,
with the clear liquor flowing perpendicular to the walls into a lower
pressure receiver. The Russian filter either uses a spiral- wound
unit (used for the radioactive tests) or a circuitous-geometry filter,
both with feed from the outside in (used for the simulant work). A
direct comparison of the two types of filters was not made

The Russian filtrate was "opalescent" at the beginning of the
experiments, and transparent after a settling- in phase. This is
consistent with U.S. investigators' experience in using a larger
pore size filter. The passage of the fines did not appear to cause
any fouling, but the time of the tests was not reported, so the
condition of the filter at the conclusion of the testing is unknown.
The estimated amount of material getting through both the
Russian and the Mott filter was determined by taking the filtrate
and passing this through a submicron filter to measure the amount
of uranium collected. This may be off because they can sorb some
soluble uranium by this method, and a test with a blank was not
reported.

To accurately compare the two technologies, a larger pore size
Mott should be tested against these larger pore size Russian
filters. The advisability of doing this now is in question because the
passage of the insoluble solids at start-up is not acceptable for the
operation of the in-tank precipitation for Savannah River Site, or
ion-exchange columns for other applications. The higher flux rate
reported is hypothesized to be similar to that seen with a Mott at
higher pore size and perhaps turbulence promoters in the tubes.
(Contact: Phil McGinnis, MMES, 423-576-6845)

Conferences and Meetings

Pretreatment and Immobilization Interface
Workshop Held

The TFA-sponsored Pretreatment and Immobilization Interface
workshop brought together experts from DOE facilities to discuss
the issues associated with the interface between the pretreatment
and immobilization work involved in remediating radioactive tank
waste. Presentations, made by representatives from each TFA
site, helped define the interface issues at each site. Lessons
learned and the current technical program that manages the
Savannah River Site (SRS) pretreatment and immobilization
interface were presented by the SRS representative. Based upon
the presentations made, focused discussions were led by three
panels of experts. The panels consisted of nationally recognized
experts in the fields of vitrification, cementation immobilization,
and radioactive pretreatment. Technical responses to the site

http://emslws03/tfa/tech/pre/Index.asp
http://emslws03/tfa/tech/imob/Index.asp
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interface issues were developed by the panels. A key message
communicated by the panels and workshop participants was that a
successful development program must be an integrated and
balanced effort between pretreatment and immobilization. This
integrated effort should optimize both operations only to the extent
practical to reduce cost and still produce a product that meets
acceptance criteria. This meeting was held in Augusta, Georgia,
on November 11-12, 1997, and was hosted by the Technology
Integration Managers for Pretreatment and Immobilization.
(Contact: Phil McGinnis, MMES, 423-576-6845; Bill Holtzscheiter,
WSRC, 803-725-2596)

Focus Area Review Meeting Held

The TFA Review Meeting, held November 18-22, 1997, in
Richland, Washington, was a success, with reviewers providing
several positive comments about the focus area. The reviewers
felt that the focus area was an integrated, high-performance team
of competent individuals who are successfully executing a well-
articulated management philosophy and approach.
Communication within the TFA was considered excellent.
Integration with end-users and the participation of the users in the
technology development process was outstanding. The reviewers
also noted a few areas that they felt could be improved; these are
being addressed by the appropriate groups within the focus area.
(Contact: Terri Stewart, PNNL, 509-375-4423)

High-Activity Waste Science Needs
Workshop Held

On November 19-20, 1997 (in conjunction with the focus area
review), a workshop was held to evaluate science needs related to
high-activity waste. This meeting provided an opportunity for a
number of experts on tank waste remediation to discuss science
needs that had been collected at workshops at various DOE sites
with emphasis on relevance to DOE's Office of Environmental
Management (EM) problems. The results were summarized during
a brief presentation at the TFA review, at which time several TFA
managers expressed their support for the workshop and
recognized the EM Science Program as part of a total TFA
strategy for meeting EM needs. From this meeting, the TFA may
make recommendations of areas of interest for consideration by
the EM Science Program for its next call for proposals. The
workshop was organized and conducted by Mike McIlwain and
Jane Clemmensen of Idaho National Engineering and
Environmental Laboratory. (Contact: Bill Kuhn, PNNL, 509-376-
1833)

Upcoming Activities

http://www.em.doe.gov/
http://www.em.doe.gov/
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December 1, 1997
Decontamination and Decommissioning Meeting, Florida
International University, Miami, Florida
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

December 5-6, 1997
Argentine Meeting at Florida International University, Miami,
Florida
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

March 9-12, 1998
TFA Midyear Review Meeting at Richland, Washington
(Contact: Tom Brouns, PNNL, 509-372-6265)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: ba_carteret@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
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Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Refer questions to Tom Brouns or Pete Gibbons

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Get an E-mail Version of the
Highlights
To receive an E-mail version of the highlights, send an E-mail
message to

LISTSERV@LISTSERV.PNL.GOV. In the body of the message
type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example:

SUBSCRIBE TFALIST Joan Smith

Revised: November 23, 1999
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Get an E-mail Version of the Highlights" at the
bottom of this page.

Period Ending October 31, 1997

| Significant Events | Conferences and Meetings | Upcoming Activities | Technical Team Contacts |
| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our users at the Hanford, Savannah River, Oak Ridge, and
Idaho site customers in FY98. These key products are listed at keyprod/index.stm. In each of our technical highlights,
the section titled "Progress Towards Delivering Key FY98 Products" will be dedicated to telling you about significant
findings made and key milestones accomplished as we work towards delivering these products.

Progress Towards Delivering Key FY98 Products

AEA Pulse Jet Technology Doing Well in Bethel Valley Tanks

Using the pulse jet fluidic mixing pump developed by AEA Technologies, Inc., staff at the Oak Ridge Reservation
have retrieved 80 to 90% of an estimated 6,000 to 10,000 gallons of waste from one of five Bethel Valley Evaporator
Service Tanks. The tanks have 50,000-gallon capacities and a similar configuration to the Melton Valley Storage
Tanks (see glossary). The waste in these tanks is newly generated. The pump technology to remove waste from these
tanks is attached in a pump pit using existing tank infrastructure. The pump then mixes the waste, which is then
pumped to the Melton Valley Storage Tanks to await treatment and disposal. This technology will save the reservation
several million dollars by using the existing tank infrastructure. It could also be used at Idaho National Engineering
and Environmental Laboratory on the V-tanks. (Contact: Pete Gibbons, RPP, 509-372-4926)

Significant Events

Nothing new to report.

Conferences and Meetings

TFA Kickoff Meeting Held

The TFA FY98 kickoff meeting was held in Augusta, Georgia, from October 28 to 30, 1997. This meeting was
attended by the TFA Management Team, User Steering Group, and TFA Technical Team, and provided several
opportunities for those assembled. The team learned about changes at the four tank sites since June 1997 that would
impact planning for FY98 to FY00. Also, the team worked on developing consensus on the program definition process
including criteria identification and weighting. Areas of improvement for FY98 and the upcoming focus area review in
November 1997 were discussed. The team had a chance to extensively tour facilities at the Savannah River Site,
including the operating Defense Waste Processing Facility, one of the nation's two working high-level waste
vitrification plants. (Contact: Terri Stewart, PNNL, 509-375-4423)

Industry Partnership Meeting a Success

At the Industry Partnership Meeting sponsored by Federal Energy Technology Center (FETC) in Morgantown, West

http://www.srs.gov/general/aboutsrs/pub_rel/factsheets/fact_sheet_5.html
http://www.fetc.doe.gov/
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Virginia, the TFA explained the work being done, and the proposed work for FY98, on the radioactive waste tanks and
how industries could be involved in these activities. Information on the connections with the U.S. Department of
Energy, the TFA, and other organizations was provided to a number of interested industry representatives. In addition,
the TFA and FETC clarified the work on joint projects in FY98. (Contact: Roger Gilchrist, PNNL, 509-372-6088)

Cleaning Pump Pits Remotely: Meeting Held to Discuss Improvements

To support disposing of the tank waste and other tank operations, a number of infrastructure items were built in
addition to the tanks. These include miles of piping, diversion boxes, and pump pits. At the Hanford Site, pump pits
contain long (in some instances up to 60 feet) pumps that are connected at one end to the waste tank and at the other
end to piping used to move waste. These pits were designed to catch leaks during transfer operations and typically
directed the waste back into the tank through drains (which are plugged in some pits). Over the years, waste has mixed
with dirt that blew into the pits, creating radioactive soil. In addition, used, contaminated jumpers, special equipment
used to connect the pump to piping, were left in the pits. Plans at the Hanford Site call for using pump pits to retrieve
waste. To do this, the pump pits must be cleaned, the excess equipment removed, and new equipment must be
installed.

At the Savannah River Site (SRS) on October 27, 1997, TFA Technical Team members met with the Site
Representative and User Steering Group members from SRS and several site operations staff to discuss the proposed
improved Hanford pump pit remote cleaning equipment and methods. The SRS representatives discussed the severity
of their pump pit cleanup problems. At SRS, pump pits are double-contained transfer tanks for use in waste transfer
operations, a different connotation than is used at the Hanford Site. The result of the meeting is an agreement by TFA
to provide SRS with updates on the Hanford Site work, request comments from SRS on our functions and
requirements, and provide other documentation. The goal is to identify areas of mutual benefits from Hanford's new
equipment efforts and from existing SRS pit cleaning/object retrieval methods. (Contact: Pete Gibbons, RPP, 509-372-
4926)

TFA Prepares to Provide University Students with a Challenge

Every year, the Waste Management Education & Research Consortium (WERC) sponsors an environmental design
contest for university (primarily undergraduate) students. This unique and innovative contest is the only university
environmental design contest that provides participants with design and practical experience on actual environmental
restoration issues. The contest has been structured to give university student groups from the United States, Canada,
and Mexico an opportunity to exchange information via a contest by designing, developing, and testing an
environmental control process. Solutions are presented in written, oral, and demonstrative (bench-scale) presentations
to judges from industry, government, and academia. This year, the TFA is sponsoring a problem statement to be
resolved at this contest. On October 16 and 17, 1997, a meeting was held at Albuquerque, New Mexico, for the
sponsors to refine the problem statement for the contest and to determine the test criteria to judge the feasibility of the
solution developed. The TFA challenge is developing a sensor to determine when to decant material in the settle-
decant process. This process could be used in the in-tank precipitation and Defense Waste Processing Facility
processing tanks at the Savannah River Site to increase the processes' efficiency and save time by allowing decanting
to be done earlier. (Contact: Pete Gibbons, RPP, 509-372-4926)

High-Activity Waste Formulation Workshop Held

On October 21-22, 1997, a workshop was held to evaluate the projected Idaho National Engineering and
Environmental Laboratory (INEEL) waste compositions after pretreatment versus their compatibility with applicable
glass-forming systems. The meeting, held at the Idaho site, included technical experts who are working on the TFA
task to improve waste loading in high-activity waste glass. They reviewed applicable glass formulation experience
gained from the vitrification work at the Savannah River Site Defense Waste Processing Facility, West Valley
Vitrification Facility, and Transportable Vitrification System for mixed/low-level waste. The conclusions from the
FY97 corrosion studies were also discussed in the context of their importance to glass formulation for Idaho high-
activity waste. The path forward included Dr. Jantzen returning to INEEL to review the current Idaho glass data for

http://www.nmsu.edu/~werc/
http://www.srs.gov/general/aboutsrs/pub_rel/factsheets/fact_sheet_5.html
http://www.wvdp.com/
http://www.wvdp.com/
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incorporation into the existing database followed by an expansion of the existing test matrix as required to begin
support to INEEL glass formulation needs once the tasking is completed and approved. (Contact: Bill Holtzscheiter,
WSRC, 803-725-2596)

Upcoming Activities

November 11-12, 1997
Pretreatment-Immobilization Workshop at Augusta, Georgia 
(Contact: Phil McGinnis, ORNL, 423-576-6845; Bill Holtzscheiter, WSRC, 803-725-2596)

November 18-20, 1997
Focus Area Review Meeting at Richland, Washington
(Contact: Terri Stewart, PNNL, 509-375-4423)

March 9-12, 1998
TFA Midyear Review Meeting at Richland, Washington
(Contact: Tom Brouns, PNNL, 509-372-6265)

General TFA Technical Team Contacts

Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: ba_carteret@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov
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Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Refer questions to Tom Brouns or Pete Gibbons

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Get an E-mail Version of the Highlights

To receive an E-mail version of the highlights, send an E-mail message to

LISTSERV@LISTSERV.PNL.GOV. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example:

SUBSCRIBE TFALIST Joan Smith

How Do We Become the Department We
Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed

mailto:LISTSERV@LISTSERV.PNL.GOV
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how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested



Technical Highlights - Period Ending October 31, 1997

http://emslws03/tfa/hilight/back/31oct97.htm[10/13/2009 10:46:49 AM]

This method is unlikely to increase business
within the      department
Add your comments 

Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.
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17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.
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Thank you for participating in this survey.



TFA - Technical Highlights

http://emslws03/tfa/hilight/back/15oct97.htm[10/13/2009 10:46:53 AM]

Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Get an E-
mail Version of the Highlights" at the bottom of this page.

Period Ending October 15, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

The TFA has identified 24 key products to be delivered to our
users at the Hanford, Savannah River, Oak Ridge, and Idaho site
customers in FY98. These key products will be listed on the TFA
Technical Team home page () later in October 1997. In each of
our technical highlights, the section titled "Progress Towards
Delivering Key FY98 Products" will be dedicated to telling you
about significant findings made and key milestones accomplished
as we work towards delivering these products.

Progress Towards Delivering Key
FY98 Products

Light-Duty Utility Arm (LDUA)
Characterization Tools Demonstrated

On October 8, 1997, waste characterization tools were
successfully demonstrated on the LDUA at the Hanford Site,
Washington. The purpose of the demonstration was to show the
unique capabilities of the LDUA and to explain how the LDUA and
end effectors could benefit near-term programmatic decisions to
address tank waste characterization. The demonstration focused
on the characterization end effectors planned for Tank AX-104,
which will support the residual waste inventory assessment task.
These end effectors included the Waste Hardness Probe that will
be used to measure waste depth and provide a qualitative
measure of waste hardness and sheer properties. The Extended
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Reach End Effector, designed with a unique detachable and
watertight 50-milliliter sampler, was also demonstrated using
simulated waste (see photo). The Gripper end effector was
demonstrated as a utility tool for retrieving small-scale debris and
placing chemical probes deployed from adjacent risers to multiple
locations on the waste surface (see photo). After the
demonstration, a well-attended tour with discussion was
conducted to view the demonstration control station, the
Operations Control Trailer, and the Tank Riser Interface and
Containment module. The demonstration showed the readiness of
the LDUA to perform in-tank tasks. This demonstration was done
by the TFA and Tank Waste Remediation System sponsored
organization, the Hanford Tanks Initiative. (Contact: Al Noonan,
PNNL, 509-372-6394)

Studies Progressing to Support Waste
Loading Modeling

The first step in optimizing Savannah River Site (SRS), South
Carolina, combined processing, that is the immobilization of
sludge with cesium salts from the in-tank precipitation process, is
to understand the model boundaries for amorphous phase
separation and the impact of uranium on liquidus temperature.
This step, which began in FY97, is continuing in FY98 and should
be completed by December 31, 1997; this will be the first of 24 key
products to be delivered to our users in FY98. In FY97, work
focused on delimiting the model boundaries for amorphous phase
separation in SRS high-level waste glasses. A suite of SRS
glasses (Frit 200, sludge only and Frit 202, sludge and salt) were
prepared using simulated high-level waste slurry and subjected to
durability and transmission electron microscopy (TEM) testing to
determine the scale of phase separation. Glass samples were
evaluated on an "as-fabricated" and "acid etched" basis. Acid
etching is a common method of enhancing the phase separation
contrast in a TEM micrograph. Based on the limited number of
glasses evaluated, the current phase discriminator used in the
SRS glass compositional models predicts the development of
amorphous phase separation with high confidence.

Also in FY97, the effects of uranium on liquidus temperature were
studied. Liquidus temperature was measured for a suite of SRS
glasses using a uniform temperature furnace method. This method
is more time consuming and labor intensive than the gradient
temperature method, but is more accurate for temperatures above
800°C. Optical microscopy was used for phase identification.
Preliminary indications are that uranium does have an effect on
liquidus temperature in high-level waste glasses. The current
models do not account for the effects of uranium in high-level
waste glasses. (Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

http://www.hanford.gov/twrs/twrs-fs.htm
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Borehole Miner in Old Hydrofracture Tanks
Work

The Borehole Miner system was delivered to the Oak Ridge
Reservation, Tennessee, in August 1997, and will be used to
remove sludge in the Office of Environmental Restoration Old
Hydrofracture Facility (OHF) tanks. The OHF has five tanks of
varying sizes that need to have sludge slurried and pumped from
the tanks to the Melton Valley Storage Tanks. This system uses a
high-pressure water stream that can be directed "up close" to the
waste; this is a major improvement over the original baseline of a
standard, fixed, sluicing nozzle. This will give operators the ability
to slurry more of the waste in the tank for removal.

The miner, adapted from a mining technology, includes an
extendible nozzle that can be deployed radially away from the
casing and can change the angle of elevation. The system
operates up to 300 gallons per minute at up to 3,000 psi. The
nozzle can be extended out to 10 feet (larger designs could be
extended out to 20 feet) and the system can rotate at up to +/-
180°. The prototype nozzle design was modified for use in the
OHF tanks. This included the design of a mobile stand for the
system, modification of the extension system to allow for the
nozzle to be located at the bottom of the mast section, and a more
practical hose management design.

A unique and inexpensive visual operation system allows the
operators to see a graphical representation of the tank and nozzle.
Resolvers in the extendible nozzle provide feedback to the
graphical interface so that operators know where the nozzle is
located within the tank. A high-pressure pump to provide the slurry
to the extendible nozzle is under procurement, will be integrated
with the appropriate valve manifold, and integrated into the OHF
retrieval system in late November 1997. (Contact: Pete Gibbons,
RPP, 509-372-4926)

Significant Events

Tank 17 Closure Work: Sludge Entraining and
Strength Material Added

Work is continuing on closing the second high-level waste tank at
the Savannah River Site. This tank will be closed in a similar
fashion to Tank 20 (more information). This involves adding
sludge entraining reducing grout, which inhibits the spread of
soluble radionuclides that could leach from the material to the
groundwater. Then, a layer of Controlled Low Strength Material is
added. Finally, a 2000-psi no bleed grout is added. The risers and
other pipes are closed and sealed. Plans are to close this tank by
the end of 1997, reducing the operations and maintenance costs
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at the site and providing more information on closure to the other
DOE sites.

From September 22 to 30, 1997, 5.1 million pounds of reducing
grout was poured into this Type IV tank, which is 85 feet in
diameter and 34 feet high. Recognizing that this large amount of
grout would reach extremely high temperatures in excess of
100°C, assessments were done on the impacts of this high
temperature on the quality of the reducing grout. The assessment
concluded that the higher temperatures would not adversely affect
the reducing properties or compressive strength of the grout.
Recommendations were also given on the grout pour schedule
and maintaining ventilation. Controlled Low Strength Material is
now being added. This material is provides structural stability to
the Type IV tank. (Contact: Pete Gibbons, RPP, 509-372-4926)

Acid-Side Processing of Hanford Site Waste

A study on acid-side processing of Hanford Site waste has been
submitted by Lockheed Martin Hanford Company to the TFA. The
TFA will review the assumptions and transmit to Idaho National
Engineering and Environmental Laboratory for application to the
generic transuranic extraction model to provide a basis for cost
estimates for this processing scheme. This strategic task supports
the complex-wide Environmental Management Integration Team's
report (published May 1997) recommending that alternative
processes be considered for mortgage reduction. This cost
analysis will help verify cost benefits projected from preliminary
estimates. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Waste Retrieval Equipment Setup Happening
at Oak Ridge Site Tank W-4

During the week of October 6, 1997, relocation of waste retrieval
equipment from Tank W-3 to Tank W-4 continued at the Oak
Ridge Reservation. The Modified Light Duty Utility Arm (MLDUA)
was installed for deployment through the center riser of Tank W-4
(see photo). After the system has been checked out, the MLDUA
and the Characterization End Effector will be deployed the week of
October 13, 1997. This deployment will further the TFA's and
DOE's goal to close tanks at the Oak Ridge Reservation; closing
the tanks will reduce the risk to the workers, the public, and the
environment as well as reducing the maintenance and operations
costs at the site. (Contact: Pete Gibbons, RPP, 509-372-4926)

Houdini Vehicle Maintenance being
Performed

The remote controlled Houdini vehicle played a significant role in
retrieving the bulk of the waste from Oak Ridge Reservation Tank
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W-3 in 1997 (see photo). The site users are planning to use it
again in other retrieval operations; however, maintenance activities
need to be performed before the system is deployed again. Many
bolts and hydraulic fittings required tightening. Several cables and
hoses were replaced and rerouted to avoid damage. The chassis
camera pan-and-tilt unit was replaced. Maintenance will be
completed the week of October 13. Maintenance was also
completed on two overview camera systems. Tarnished reflectors
were replaced to increase light output and new bulbs installed.
Heat shields were installed to protect the cameras from the heat
generated by the lights. (Contact: Pete Gibbons, RPP, 509-372-
4926)

Error in Previous Report

In last issue's article titled "Oxidation Studies Performed to Make
Technetium Removal Easier," Pacific Northwest National
Laboratory's contribution was not specifically stated in the article.
Pacific Northwest National Laboratory performed the bulk of the
oxidation testing on the technetium with Los Alamos National
Laboratory developing the procedure. The back issue of the home
page version of the highlights was corrected. (Contact: Kristin
Manke, PNNL, 509-372-6011)

Conferences and Meetings

Tank Closure Workshop a Chance to Share
Information and Strategies

On October 7 and 8, 1997, the High-Level Waste Steering
Committee hosted a workshop aimed at describing the status of
tank closure at the DOE sites, discussing the regulatory
environment for closure, and the technical challenges involved.
The workshop was considered a success, providing valuable
technical information and the chance to exchange viewpoints on
the issues. Subjects have been identified for future meetings.
Participants included people from site and regional regulatory
agencies, DOE-Headquarters, U.S. Nuclear Regulatory
Commission, Defense Nuclear Facilities Safety Board, DOE's
Office of Civilian Radioactive Waste Management, Hanford
Advisory Board, Savannah River Site Advisory Board, three Indian
Nations, the TFA Technical Team, and the TFA Program
Management Team. (Contact: Terri Stewart, PNNL, 509-375-
4423)

Retrieval Workshops held at Hanford and
Oak Ridge Reservation

Pete Gibbons, the Retrieval Technology Integration Manager, met
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with staff at the Oak Ridge Reservation (ORR) and Hanford Site
who will be working on TFA retrieval activities in FY98. The
purpose of these two meetings was to ensure that the principal
investigators at each site understood the scope of the upcoming
tasks and the TFA programmatic objectives, metrics, and
requirements. At the ORR meeting, Pete worked with the team
members to clearly define the technical assistance component of
the upcoming work. Also at the ORR meeting, interesting, new
commercial technologies being worked by the TFA were
discussed. These include the jet pump to be delivered to ORR in
spring 1998. This pump will hopefully improve the site's ability to
remove gunite shavings from the bottom of the tanks. Another
technology was jet grouting. This uses 10,000-15,000 psi grout
injected into a tank to mix with the waste and stabilize the waste.
In FY98, the TFA will observe testing in Oklahoma and will devise
a method to test heavier, drier sludge to understand what ranges
of materials can be mixed with this technology. These two
meetings plus the Savannah River Site meeting in September
conclude the retrieval kick-off meetings. (Contact: Pete Gibbons,
RPP, 509-372-4926)

Upcoming Activities
October 16-17, 1997
Waste Environmental Research Consortium Meeting at
Albuquerque, New Mexico 
(Contact: Pete Gibbons, RPP, 509-372-4926) 

October 20, 1997
High-Activity Waste Formulation Workshop, Idaho Falls, Idaho
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

October 20-24, 1997
Separations Science Symposium at Gaithersburg, Tennessee 
(Contact: Phil McGinnis, ORNL, 423-576-6845) 

October 21-23, 1997
Industry Partnership Meeting at Morgantown, West Virginia 
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

October 27, 1997
Efficient Separations and Processing Crosscutting Program
Russian Workshop at Gatlinburg, Tennessee 
(Contact: Phil McGinnis, ORNL, 423-576-6845)

October 28-30, 1997
TFA Kickoff Meeting at Augusta, Georgia 
(Contact: Terri Stewart, PNNL, 509-375-4423)

October 30-31, 1997
Technology Integration Manager Meeting in Augusta Georgia 
(Contact: Tom Brouns, PNNL, 509-372-6265)
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November 11-12, 1997
Pretreatment-Immobilization Workshop at Augusta, Georgia 
(Contact: Phil McGinnis, ORNL, 423-576-6845; Bill Holtzscheiter,
WSRC, 803-725-2596)

November 18-20, 1997
Focus Area Review Meeting at Richland, Washington
(Contact: Terri Stewart, PNNL, 509-375-4423)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: ba_carteret@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov
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Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Refer questions to Tom Brouns or Pete Gibbons

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Get an E-mail Version of the
Highlights
To receive an E-mail version of the highlights, send an E-mail
message to

LISTSERV@LISTSERV.PNL.GOV. In the body of the message
type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example:

SUBSCRIBE TFALIST Joan Smith

Revised: November 23, 1999
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Get an E-
mail Version of the Highlights" at the bottom of this page.

Period Ending September 30, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

Significant Events

Testing Looks for Ways to Prevent Unwanted
Solids in Sludge Processing

When radioactive tank waste is being processed, the chemistry
must be controlled to prevent certain solids and colloids from
forming. These products can interfere with pretreatment
technologies and plug waste transfer lines. Recently, tests were
performed at Oak Ridge Reservation to see if lime (calcium
hydroxide) could be used to prevent the formation of sodium
phosphate and sodium phosphate fluoride. This work has potential
for improving the tank waste processing at the Hanford Site. Two
samples of waste from Hanford Tank T-104 sludge were tested
simultaneously. Both samples were leached at 75 degrees
centigrade for 24 hours with 3.9 grams of 3.8 molar sodium
hydroxide per gram of sludge. These conditions were selected
because of earlier test results using sludge from this tank. After
leaching and settling, the samples were filtered at 75 degrees
centigrade through 0.45 micron syringe filters. Then, one of the
filtered leachates was treated with 0.2 grams of calcium hydroxide
per gram of initial sludge. The other leachate had no additional
chemicals. Both samples were mixed for one half hour and allowed
to cool to ambient temperature.

The leachates and wash solutions were examined periodically for
several weeks. Sticky solids formed in both the calcium-hydroxide-
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treated and the untreated leachates within an hour after they were
removed from heat and allowed to approach ambient temperature.
No solids formed in any of the treated or untreated wash solutions.
These test results show that calcium hydroxide did not prevent the
formation of solids in caustic leaching of T-104 sludge. (Contact:
Phil McGinnis, ORNL, 423-576-6845)

Light-Duty Utility Arm Arrives at Idaho Site

On September 22, 1997, plans for tank remediation drew one step
closer to completion at Idaho National Engineering and
Environmental Laboratory (INEEL) with the arrival of the Light-
Duty Utility Arm at the Idaho Chemical Processing Plant on
September 22, 1997. The arm was shipped from the Hanford Site
where it was upgraded and post-delivery acceptance tests were
conducted. The arm will be temporarily stored until a health and
safety plan is issued for placing it over cell #7 within the Fuel
Processing Restoration building. Cell # 7 has sufficient depth (45
feet) to allow full extension and testing of the arm through a hatch
opening. The draft management plan was issued and copies sent
to the Idaho Operations Office and Lockheed Martin Idaho
Technology managers for comments. It is anticipated that final
comments and sign offs will occur before October 15, 1997. Plans
are to use this system in FY98 with a sampling end effector to
draw a sample from the tank sludge to validate their tank closure
assumptions. In addition, the system will be used to deploy
surveillance tools to examine a small area inside a tank near the
risers. (Contact: Tom Thomas, INEEL, 208-526-3086)

Sensor Arrays Studied for Savannah River
Site Vitrification Process Vessels

Science and Engineering Associates (SEA), in Albuquerque, New
Mexico, performed preliminary tests that indicate a high potential
for small capacitance sensor arrays to measure water/vegetable
oil interfaces to a vertical resolution of 1 centimeter. Vegetable oil,
which has a similar dielectric constant to benzene, was chosen as
a surrogate to avoid hazardous waste generation issues. A second
test using acoustic sensor arrays indicated the potential to
measure a point on a glass frit/water interface to less than 1
centimeter resolution. The results of these tests were published in
SEA annual report titled "The SEALevel™ Approach for Monitoring
Liquid Levels in DOE Waste Storage and Processing Tanks,"
report A-RP-97-028. This work was sponsored by the Federal
Energy Technology Center. Under a TFA sponsored task at the
Savannah River Site, the potential for applying these techniques
to the site's process vessels in the Defense Waste Processing
Facility will be examined in detail in FY98. This application will
help reduce the volume of water processed and reduce the costs
of monitoring process conditions. (Contact: Tom Thomas, INEEL,

http://www.fetc.doe.gov/
http://www.fetc.doe.gov/
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208-526-3086)

Laser Ablation/Mass Spectrometer (LA/MS)
Data Processed Faster

New software reduces the time needed for LA/MS data reduction:
this software, which has been prototyped as a macro program for
the manipulation of spreadsheet data, provides for the automated
performance of routine data reduction steps. It was developed for
more user friendly operation of the LA/MS, which is located in a
hot cell at the 222S Laboratory at the Hanford Site. The program
completes data reduction for a set of replicate reference and
unknown sample data in roughly 5 minutes. Previously, these
operations could take an analyst from 5 to 10 hours. The analyst
can now focus time on the data interpretation rather than repetitive
data manipulations. The LA/MS system is a chemical analysis
method that can determine the amount of most elemental/isotopic
constituents in tank waste samples with no sample preparation.
The technology provides data to allow rapid classification of tank
waste types (historical model evaluation data requirements);
determine major and minor waste constituents; determine key
radionuclide constituents; and establish tailored analysis plans for
tank samples based on the analytes present. For more information
on the technology, see the LA/MS technology fact sheet. (Contact:
Tom Thomas, INEEL, 208-526-3086)

Retrieval and Characterization End Effectors
Demonstrated

On September 17, 1997, a cold demonstration of the Light-Duty
Utility Arm (LDUA) and the Light Weight Scarifier (LWS) end
effector was conducted at the Tanks Technology Test Facility at
the Hanford Site. The LDUA tested is destined for deployment at
the Idaho National Engineering and Environmental Laboratory in
FY98. The 50-foot, remotely operated, trailer-mounted arm was
equipped with the LWS and deployed in a simulated tank
environment. The LDUA with LWS apparatus successfully
retrieved two different forms of simulated sludge using high-
pressure waterjets and powerful vacuums. After the sludge
retrieval demonstration, the LWS was replaced on the LDUA with
the Extended Reach Surface Sampling Tool end effector. This end
effector extends the LDUA's reach and enables it to remotely take
waste samples. The development of the LDUA and both end
effectors are funded by the TFA. (Contact: Pete Gibbons, RPP,
509-372-4926)

Oxidation Studies Performed to Make
Technetium Removal Easier

Technetium, a waste constituent at the Hanford Site, needs to be
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separated from the tank waste so that the low-level waste can
meet the U.S. Nuclear Regulatory Commission's definition of low-
level waste. Technetium, which is both long-lived and mobile, is
usually found in the form of pertechnetate, and thus most
separation technologies are designed to deal with this form.
However, in the tank waste, the technetium is not in this form.
Thus, studies were undertaken to find an efficient method to
oxidize the technetium in the waste to pertechnetate. These
studies were funded by the Efficient Separations and Processing
Crosscutting Program and the TFA.

Two national laboratories worked to understand the chemical
oxidation of technetium in tank waste. Los Alamos National
Laboratory developed the procedures and Pacific Northwest
National Laboratory performed the bulk of the oxidation testing on
the technetium. The study was a chemical oxidation experiment
performed on Hanford Tank AN-107 waste. The analysis showed
that 48% of the technetium was not pertechnetate in this highly
organic waste. Next, the waste was oxidized to convert the
nonpertechnetate species. The procedure was to 1) dilute the
waste 1:4 with sodium hydroxide to make the final base
concentration 5M sodium hydroxide and to lower the density to
<1.25 g/mL, 2) add K2S2O8 to make the waste 0.9M in this
reagent; the addition is done at 60 degrees C, with good stirring
and mixed for 3 hours, and 3) readjust the density to <1.25 g/mL,
cool, filter, and run the column. The feed was traced with
99mTcO4

-. Their flow test used a 10 mL bed of ion exchange resin.
The 1% and 10% breakthrough points occurred at 150 and 260
bed volumes, respectively for both the 99Tc that was indigenous to
the waste and the 99mTc tracer. These results indicate that both
the technetium isotopes acted as pertechnetate, that 99% of the
99Tc in the waste was converted to pertechnetate, and that the
maximum required 6.4 technetium separation factor can be
achieved for this waste. (Contact: Phil McGinnis, ORNL, 423-576-
6845)

Cells Unit Filter Completed Hot Testing at
Idaho Site

At the Idaho National Engineering and Environmental Laboratory,
staff modified the Cells Unit Filter to fit in the specified hot cell at
the site's Remote Analytical Laboratory. After the system was
modified, testing with actual sodium-bearing waste from the site's
tanks was performed. Data from the test runs are being evaluated.
Initial indications showed no unacceptable plugging occurred, and
flux rates obtained were similar to those found at other sites that
have tested the unit. This information is needed to assist in
designing the process to handle the 1.4 million gallons of sodium-
bearing waste at the site. These wastes must be processed to

http://www.pnl.gov/eff_sep/index.html
http://www.pnl.gov/eff_sep/index.html
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meet environmental regulations. (Contact: Phil McGinnis, ORNL,
423-576-6845)

Hanford Cone Penetrometer Fielding Draft
Document Completed

In support of characterizing the tank site, the Hanford Cone
Penetrometer fielding draft document was completed. This
document discusses the strategy to deploy a cone penetrometer
for detecting and sampling tank waste contaminants in the vadose
zone, selection of push sites, hole closure/grouting strategy,
permitting and safety issues, and readiness of the Hanford cone
penetrometer platform. The cone penetrometer and associated
sensor system will provide a cost-effective means of evaluating
vadose zone contamination for overall retrieval performance
criteria development to support a tank closure decision. For more
information on the cone penetrometer, see the Raman Probe and
Cone Penetrometer Deployment System technology fact sheet.
(Contact: Al Noonan, PNNL, 509-372-6394)

Cone Penetrometer/Raman Probe
Development for Hanford Platform Completed

Final tests and Raman probe design upgrades for application in
the Hanford 35-ton cone penetrometer platform were completed.
Final tests include the laser effect of coiling and uncoiling 250 feet
of fiber optic cable on the transmissivity of the laser light to
simulate fiber optic coiling, which will occur in the platform. No
effects in transmissivity were observed. Upgrades to the Raman
probe include two small light-emitting diodes, which transmit
pulsating near infrared light to the waste to measure the
reflectance property of the waste. The reflectance property of the
waste can be used to correct for loss of Raman signal from sample
optical absorbance and provide a better indicator of the
concentration of a measured species. The Raman probe in the
platform was also upgraded to include a new diode laser and a
new computer. The Raman probe provides several benefits to the
Hanford Site. This powerful in-tank waste characterization tool
allows information to be gathered about the composition of the
waste, allowing staff to determine if waste transfer can occur within
the normal safety parameters or if concerns about flammability,
corrosiveness, and chemical composition need to be addressed.
Also, the Raman probe reduces the cost and risks involved in
waste characterization. For more information on the Raman Probe
and Cone Penetrometer Deployment System, see the technology
fact sheet. (Contact: Tom Thomas, INEEL, 208-526-3086)

Product Acceptance Data Gathered for Low-
Activity Waste Forms



TFA - Technical Highlights

http://emslws03/tfa/hilight/back/30sep97.htm[10/13/2009 10:46:54 AM]

Using LRM-1 -- a glass that represents the anticipated
immobilization form for low-activity waste at DOE sites -- tests
were conducted to 1) determine the conditions to be
recommended as an acceptance test for low-activity waste
products and 2) develop a reference material for use in that test.
These tests included series of replicate tests was conducted to
measure the reproducibility of the response of a glass under
different test conditions. Scanning electron microscope analysis
was done to determine if phase separation occurred--it had not.
Composition, density, average leachability index of sodium, and
dissolution tests were also conducted. Triplicate ANS/ANSI 16.1
tests were performed. The test method that was studied is a
variation of the product consistency test, which is being used in
high-level waste vitrification projects. The glass was subjected to
other tests and analyses required for Hanford Site low-activity
waste forms. The glass will be subjected to the TCLP, and its
compressive strength is being measured. All of the test
information, which was gathered at Argonne National Laboratory,
will be entered into a database for future studies on low-activity
waste. (Contact: Bill Holtzscheiter, SRTC, 803-725-2596)

TFA Technical Team Undergoes Three
Membership Changes

Effective October 1, 1997, Pete Gibbons will be taking on the role
of Retrieval Technology Integration Manager (TIM). In his role as
deputy Retrieval TIM, Pete has demonstrated strong leadership
skills and the ability to facilitate complex-wide dialog on retrieval
issues. Moreover, he has worked with the sites to ensure
successful delivery of key retrieval technologies in FY96 and
FY97. Also, this month, Betty Carteret will be joining the team as
the Technology Delivery Manager. In this role, she will work with
the TFA's Technical Integration Coordinator and TIMs to ensure
TFA's critical activities provide data and technologies to the users
to meet their program requirements. Betty's previous work includes
successfully leading the technical work on one of the premier
characterization and retrieval technologies, the Light-Duty Utility
Arm, from concept to deployment. We welcome both Betty and
Pete to the team. The last change is that Dr. Jim Lee is moving to
a different assignment at Sandia National Laboratories and will be
leaving the position of Closure TIM. Jim set the stage in the
closure area in FY95 that has led to key closure activities that are
currently underway. He has tackled challenging issues associated
with retrieval, maintained leadership in the technical teams that
have delivered several new retrieval technologies. These
accomplishments have made positive and significant impacts on
DOE. We thank Jim for his leadership and wish him all the best in
his new assignment. For now, closure issues should be sent to
Pete Gibbons or Tom Brouns. A new Closure TIM will be
announced in the near future. (Contact: Terri Stewart, PNNL, 509-
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375-4423)

Conferences and Meetings

Tanks Focus Area Hosts Russian Retrieval
Workshop

Technical and management staff from DOE and its contractors as
well as managers and chief engineers from nuclear facilities in
Russia attended the U.S./Russian Retrieval Users Group
Workshop, September 23-24, 1997, in Augusta, Georgia. In all;
four DOE sites (Savannah River, Oak Ridge, West Valley, and
Hanford), three Russian sites (Krasnoyarsk, Chelyabinsk, and
Tomsk), and two Russian institutes (Khlopin Radium Institute and
VNIPIET) were represented. The event was co-hosted by the
International Technology Systems Application Program (EM-50).
Attendees discussed baseline approaches for tank waste retrieval,
decontamination, and decommissioning at each site; difficulties
encountered and how they were solved; and problem areas still
being resolved. There were noted similarities between problems
being dealt with in both Russia and the United States. All agreed
that the exchange of information would assist them in
understanding and resolving problems at their sites. (Contact:
Roger Gilchrist, PNNL, 509-372-6088)

Electrochemical Treatment Technology
Workshop Held

A workshop on electrochemical processing applications for
treatment of high-level waste at the Savannah River Site was held
on September 18, 1997. The workshop included presentations by
staff from Ceramatec, Electrosynthesis Company, DuPont,
University of South Carolina, Pacific Northwest National
Laboratory, and Westinghouse Savannah River Company. Other
attendees included representatives from the U.S. Department of
Energy-Savannah River Operations Office, Savannah River Site
users, Oak Ridge National Laboratory, ChemNuclear, AEA
Technologies, and Science Applications International Corporation.
The group agreed that the existing work well establishes the
viability of the technology for several proposed methods to treat
radioactive alkaline wastes. The afternoon session focused on
issues related to technology implementation at the Savannah
River Site and Hanford Site. A key issue to proceed with the
technology development effort is to confirm cost savings by
conducting independent cost evaluations for applications at both
sites. Electrochemical technologies have the potential to reduce
the costs associated with disposal of the tank wastes by
minimizing the volume of low-level wastes. (Contact: Phil
McGinnis, ORNL, 423-576-6845)
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Product Acceptance Meeting Held

In the Product Acceptance Meeting on September 15, 1997,
engineers and researchers from Pacific Northwest National
Laboratory met with Bill Holtzscheiter, the Immobilization
Technology Integration Manager, to discuss low-activity waste
(LAW) product acceptance. The consensus path forward was to
address LAW product acceptance by defining an acceptable
composition window that incorporates long-term glass
performance. There is still additional work to bring a laboratory test
to the point of suggesting key components or ranges in
composition that define acceptable long-term behavior. In parallel,
results of the international long-term glass burial program will be
pursued and factored into product acceptance and in support of
the LAW Performance Assessment strategy as appropriate.
Immobilizing low-activity waste is an issue across the DOE
complex. (Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

Upcoming Activities
October 1-2, 1997
Principal Investigator Retrieval Kickoff Meeting at Oak Ridge
Reservation 
(Contact: Pete Gibbons, RPP, 509-372-4926)

October 7-8, 1997
Tank Closure Workshop at Salt Lake City, Utah 
(Contact: Terri Stewart, PNNL, 509-375-4423)

October 9, 1997
Principal Investigator Retrieval Kickoff Meeting at Hanford Site 
(Contact: Pete Gibbons, RPP, 509-372-4926)

October 16-17, 1997
Waste Environmental Research Consortium Meeting at
Albuquerque, New Mexico 
(Contact: Pete Gibbons, RPP, 509-372-4926) 

October 20-24, 1997
Separations Science Symposium at Gaithersburg, Tennessee 
(Contact: Phil McGinnis, ORNL, 423-576-6845) 

October 28-30, 1997
TFA Kickoff Meeting at Augusta, Georgia 
(Contact: Terri Stewart, PNNL, 509-375-4423)

November 12-13, 1997
Pretreatment-Immobilization Workshop at Augusta, Georgia 
(Contact: Phil McGinnis, ORNL, 423-576-6845; Bill Holtzscheiter,
WSRC, 803-725-2596)

November 18, 1997
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Technical Task Plan Review Meeting at Richland, Washington
(Contact: Terri Stewart, PNNL, 509-375-4423)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm.brouns@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-375-2397
E-mail: ba_carteret@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov
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Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Closure
Refer questions to Tom Brouns or Pete Gibbons

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Get an E-mail Version of the
Highlights
To receive an E-mail version of the highlights, send an E-mail
message to

LISTSERV@LISTSERV.PNL.GOV. In the body of the message
type
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Do not include anything else in the message.
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Technical Highlights

Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Get an E-
mail Version of the Highlights" at the bottom of this page.

Period Ending September 15, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

Significant Events

Pulse-jet System Installed In Bethel Valley
Evaporator Service Tanks

The AEA pulse-jet system was successfully installed on the first
Bethel Valley Evaporator Service Tank at the Oak Ridge
Reservation, Tennessee. The system consists of a set of vessels
connected to existing nozzles that extend down into the sludge at
the bottom of the tanks. The vessels can be evacuated to pull in
tank contents that are then pressurized and jetted back into the
tank for mixing. On September 8, 1997, the system was activated
with a small initial charge of clean water. In less than a minute the
nozzle had blown clear and mixing had begun. After mixing, the
waste will be pumped to the Melton Valley Storage Tanks. The
Oak Ridge Reservation will save several million dollars over the
baseline method by using the existing tank infrastructure with a
TFA-sponsored international technology. (Contact: Pete Gibbons,
RPP, 509-372-4926)

Retrieval Operations Demonstrated At Oak
Ridge Reservation

At the Oak Ridge Reservation, waste and debris are being

Some files are provided in 
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(which is free).
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retrieved from Tank W-3, and wall cleaning is being performed to
prepare the tank for closure. Tank closure is a site and a DOE
requirement; closure will reduce the potential risk at the site and
decrease the costs of maintaining the tank. During the week of
September 8, wall scarifying was completed using a 7,000-psi
wash. Final core samples were taken with the total number of
cores now at 12. A third basket of debris was removed from Tank
W-3 containing plastic bags, pipes, wire, tools, and conduit
collected during sludge retrieval operations. At least a dozen pipe
sections were picked up by the Houdini vehicle and placed in a
container for removal. This container was pulled into the vehicle
containment box for bagging out on September 15. Much of the
residual sludge and liquid waste on the floor was removed. The
floor was cleared enough so that small tools can be seen. Much of
the remaining nonpumpable debris will be removed the week of
September 15. Another sluicing campaign will be done to extract
as much waste as reasonably achievable. Some maintenance
activities are scheduled the week of September 15. On September
13, 1997, a transfer of 10,500 gallons of slurried waste was
completed from Tank W-4 to Tank W-9, the consolidation tank in
the South Tank Farm. More than 45,000 gallons of waste slurry
have been removed from the North Tank Farm. This includes Tank
W-3 sludge and the water used to mobilize that sludge and scarify
walls. The goal is to transfer the waste from eight of the gunite
tanks to Tank W-9. From this tank, a pulsed air system will be
used to suspend the lightweight material in the waste into the
supernate. The supernate will then be transferred to the Melton
Valley Storage Tank system. A compact processing unit will deal
with the heavier wastes (such as concrete). This stacking of the
waste in Tank W-9 takes waste transfer out of the critical path for
tank waste remediation and tank closure. (Contact: Pete Gibbons,
RPP, 509-372-4926; Jim Lee, SNL, 505-844-6937)

Vitrification Of Crystalline Silicotitanate
(CST) Started

Removing the radioactive cesium from the tank waste at Hanford
Site, Oak Ridge Reservation, and Savannah River Site is critical to
disposing of the waste with reduced risk and lower costs. One
method for removing the cesium is the Cesium Removal system, a
mobile ion-exchange system that uses CST, a once-through ion-
exchange material. A portion of the CST used in the Cesium
Removal system, which operated at the Oak Ridge Reservation,
was shipped to the Savannah River Site for vitrification (for more
information, see the Cesium Removal Demonstration page). In
August 1997, vitrification of the CST began. After approximately 80
hours of operation, 20 kilograms of glass was produced, a DOE-
Headquarters reportable milestone.

Also, the process parameters for sludge-CST glasses were



TFA - Technical Highlights

http://emslws03/tfa/hilight/back/15sep97.htm[10/13/2009 10:46:56 AM]

determined. The objective of the work on sludge-CST glasses was
to determine if sufficient quantities of CST and high-level waste
sludge can be loaded into a borosilicate glass to make this
approach competitive with other high-level waste immobilization
options. At the Savannah River Site shielded cells, a small portion
of the cesium-loaded sorbent was combined with Defense Waste
Processing Facility sludge simulant, mixed with other materials to
form glass, and vitrified in a high-temperature furnace. Using this
simulant, parameters such as high-level waste sludge loading and
CST loading were examined for several formulations. This final
simulant work meets the requirements of Milestone B3,
"Determine Process Parameters of Sludge-CST Glass." The
results of glass production and the formulation work provide critical
data for users at Oak Ridge Reservation, Savannah River Site,
and Hanford Site to consider in selecting CSTs for cesium
removal. (Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

Caustic Recycle Testing Completed and
Heading For Industry

The caustic recycle work for FY97 is completed and is a solid
success. In this activity, two membranes (organic and inorganic)
were proven on simulated and actual wastes. In addition,
laboratory- and pilot-scale tests were completed. This activity
reduces the amount of waste being fed to the low-activity stream
(saltstone at the Savannah River Site and low-level waste at the
Hanford Site) by recovering caustic. This work is segmenting next
year to industry support through the Federal Energy Technology
Center and the TFA is working on a scope of work to provide to
the center to procure the industrial participation.

All four pilot-scale tests for caustic recovery at the Savannah River
Site were successfully completed. Two tests used a commercially
available organic membrane, Nafion Type 350, and two tests used
an inorganic membrane being developed by Ceramatec. Two
Savannah River Site simulants were tested, the first based on the
average flowsheet concentrations in Decontaminated Salt Solution
and the second based on pretreatment of the solution to convert
the nitrate/nitrite to hydroxide. Each test was operated for
approximately 100 hours. Very high electrical efficiencies were
observed in the Nafion membrane tests. Electrical efficiencies in
the Ceramatec membrane tests are pending completion of sample
analyses.

The 1000-hour membrane durability test with the Nafion Type 350
membrane was completed and final report received. Key findings
included 1) nickel is not a satisfactory anode in this application, 2)
no evidence of deterioration of the platinized-titanium anode or
nickel cathode, and 3) the membrane possibly suffered some
degree of permanent damage as evidenced by a slow decline in
caustic current efficiency from a high of 95% to about 90% at the
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end of the test.

Five bench-scale tests with radioactive Saltstone facility waste
were completed. Three tests used an organic membrane, Nafion
Type 350. Two tests used an inorganic membrane under
development by Ceramatec. In two of the tests, the radioactive
waste was first treated to electrolytically destroy the nitrate/nitrite
resulting in a high hydroxide waste feed solution. Caustic was
successfully recovered from the waste in four of the tests. The
second test with the Nafion membrane was conducted to
determine the rate of diffusion of radioactive and chemical
components through the membrane in the absence of cell
polarization. Therefore, caustic was not recovered in this test. Key
findings from preliminary analysis of the results indicate 1) high
electrical efficiency for caustic recovery with both membranes, 2)
cesium-137 is transported across the organic membrane, but not
the inorganic membrane, and 3) the cell can be operated at much
higher current densities with the organic membrane compared to
the inorganic membrane. (Contact: Phil McGinnis, ORNL, 423-
576-6845)

Qualification Testing Of Third Arm System
Completed Successfully

Qualification testing of the third Light-Duty Utility Arm (LDUA) built
for use at the Idaho National Engineering and Environmental
Laboratory (INEEL) was successfully completed on August 27,
1997. The arm has gone through extensive qualification testing in
preparation for deployment of the system into the high-level waste
tanks at INEEL in FY98. This system will be used with a sampling
end effector at the site to draw a sample from the tank sludge to
validate their tank closure assumptions. In addition, the system will
be used to deploy surveillance tools to examine a small area
inside a tank near the risers. (Contact: Pete Gibbons, RPP, 509-
372-4926; Jim Lee, SNL, 505-844-6937)

Light-Duty Utility Arm (LDUA) Extended
Reach End Effector Testing Completed

The latest tool to facilitate retrieving tank waste at Hanford has
successfully completed qualification tests at the Tanks Technology
Test Facility at the Hanford Site. The Extended Reach End
Effector (EREE) adds 81 inches (6.75 feet) to the arm's reach,
providing the LDUA system with a total reach of over 20 feet (for
more information, see the Light-Duty Utility Arm page). The EREE
provides the ability for the LDUA to obtain 50-milliliter surface
samples from the tank walls and floor using a set of sealing waste
scoops. As with all LDUA end effectors, the EREE is designed to
meet the requirements for safety in operation, radiation, corrosion,
and flammable gas specified for deployment in Hanford tanks. This
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end effector will allow the LDUA to reach further from the riser to
take tank waste samples; this end effector will be especially useful
for taking samples from the bottom of Tank 241-AX-104, which is
quite deep. In addition, this tool will allow users to take samples
from the tank wall. (Contact: Pete Gibbons, RPP, 509-372-4926;
Jim Lee, SNL, 505-844-6937)

Decontamination Of Cesium Removal System
Exterior A Success

The exterior of the mobile Cesium Removal system has been
decontaminated to the point that it can be contact maintained. The
transferable contamination on the skids is <2500 dpm beta-
gamma / 100 cm square. The system has been removed from the
process building and placed inside a tent at the Melton Valley
Storage Tank site. The work on decontamination of the process
building has been initiated. With this successful decontamination,
the system has proven that it can be used and then transported
from location to location, part of its original design (for more
information, see the Cesium Removal Demonstration page).
(Contact: Phil McGinnis, ORNL, 423-576-6845)

Conferences and Meetings

Sites Learn About Solidification Operations
And Technologies From Russians

Technical staff from DOE and its contractors as well as top
scientists and engineers from production facilities in Russia
attended the second annual Solidification Workshop, September
4-5, 1997, in Augusta, Georgia. In all, presentations were made by
representatives from Savannah River Site, Idaho National
Engineering and Environmental Laboratory, West Valley
Demonstration Project, and the Hanford Site. In addition,
information was presented by the TFA, which co-sponsored the
event with the DOE Office of Environmental Management's
International Technology Systems Application Program,
Characterization, Monitoring, and Sensor Technology; and
Decontamination and Decommissioning. Russian attendees
represented the Mayak Production Association, Krasnoyarsk
Central Plant Laboratory, Khlopin Radium Institute, and Bochvar
Institute of Inorganic Materials. Attendees heard talks on the latest
technologies to support solidification of high-level waste from
underground tanks. They also shared lessons learned in the
operation of various types of melters. Additional presentations
showcased options for decontaminating and decommissioning
melters and technologies to monitor melting temperatures in situ.
Attendees agreed that the exchange of information would assist
them in optimizing operations at their sites. Action items
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developed at the meeting will identify additional opportunities for
collaboration and exchange in the future. (Contact: Roger Gilchrist,
PNNL, 509-372-6088)

American Chemical Society Provided New
Insight Into Tank Program

On September 7, 1997, at the 214th Annual American Chemical
Society Conference, Terri Stewart, TFA Technical Team Manager,
began the technical symposium by discussing the U.S. tank waste
remediation issues. John LaFemina, former Strategic Integration
Coordinator for the TFA, discussed the role of science in disposal
of tank wastes. Tom Brouns, TFA Technical Integration
Coordinator, presented information on the program, recent
accomplishments, and upcoming strategies for the functional
areas. Roger Gilchrist, TFA International Program, described tank
technology activities in the International community. Additionally,
TFA principal investigators gave oral presentations and poster
sessions on results in characterization, retrieval, pretreatment, and
immobilization areas. The papers will be published in a book by
Plenum Press that will be available next calendar year. (Contact:
Terri Stewart, PNNL, 509-375-4423)

Upcoming Activities
September 22-23, 1997
Melter Run at Idaho National Engineering and Environmental
Laboratory 
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

September 23, 1997
Solid-Liquid Separation Conference Call 
(Contact: Phil McGinnis, ORNL, 423-576-6845) 

September 23-24, 1997
U.S. and Russian Retrieval Workshop at Savannah River Site
(Contact: Regina Lundgren, PNNL, 509-372-6012; Roger
Gilchrist, PNNL, 509-372-6088)

September 24-25, 1997 (tentative)
Product Acceptance Testing Meeting at Hanford Site 
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

September 25, 1997
Principal Investigator Retrieval Kickoff Meeting at Savannah River
Site 
(Contact: Pete Gibbons, RPP, 509-372-4926)

October 1-2, 1997
Principal Investigator Retrieval Kickoff Meeting at Oak Ridge
Reservation 
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(Contact: Pete Gibbons, RPP, 509-372-4926)

October 7-8, 1997
Tank Closure Workshop at Salt Lake City, Utah 
(Contact: Jim Lee, SNL, 505-844-6937) 

October 9, 1997
Principal Investigator Retrieval Kickoff Meeting at Hanford Site 
(Contact: Pete Gibbons, RPP, 509-372-4926)

October 16-17, 1997
Waste Environmental Research Consortium at Albuquerque, New
Mexico 
(Contact: Pete Gibbons, RPP, 509-372-4926) 

October 20-24, 1997
Separations Science Symposium 
(Contact: Phil McGinnis, ORNL, 423-576-6845) 

October 27-30, 1997
TFA Kickoff Meeting at Savannah River Site 
(Contact: Terri Stewart, PNNL, 509-375-4423)

November 4-5, 1997
Pretreatment-Immobilization Workshop, Savannah River Site 
(Contact: Phil McGinnis, ORNL, 423-576-6845; Bill Holtzscheiter,
WSRC, 803-725-2596)

November 18, 1997
Technical Task Plan Review Meeting at Hanford Site 
(Contact: Terri Stewart, PNNL, 509-375-4423)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: terri.stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
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Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Get an E-mail Version of the
Highlights
To receive an E-mail version of the highlights, send an E-mail
message to

LISTSERV@LISTSERV.PNL.GOV. In the body of the message
type

SUBSCRIBE TFALIST First_Name Last_Name
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Get an E-
mail Version of the Highlights" at the bottom of this page.

Period Ending August 30, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

Significant Events

Transuranic Extraction Work Generates
Further Site Interest

The TFA transuranic extraction demonstrations have attracted
further interest at the Idaho National Engineering and
Environmental Laboratory (INEEL), where transuranic materials,
strontium, and cesium must be removed from the tank waste to
help convert the bulk of the waste to low-level waste (LLW). The
LLW is less expensive to immobilize and presents less risk to
people and the environment. In August 1997, a TRUEX system
using 20 stages of 2-cm centrifugal contactors was demonstrated
on waste from Tank WM-183. The Idaho site staff, with Office of
Waste Management (EM-30) funding, specified the flowsheet
based on FY96 tests funded by the TFA. With the optimized
flowsheet, this solvent extraction technology reduced the actinide
level from 540 nCi/g to 0.9 nCi/g, which is well below the 10 nCi/g
limit required to be labeled as U.S. Nuclear Regulatory
Commission (NRC) Class A LLW. Data gathered from this solvent
extraction process test will be used to make decisions regarding
transuranic removal from tank waste, a requirement at INEEL.
(Contact: Phil McGinnis, ORNL, 423-576-6845)

Pulsed Air Tested For V-Tank Stabilization
Work At Idaho Site
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One method being studied for in-place stabilization of "V" tanks at
INEEL is to use a pulsed air mixing system to mix dry cementitious
solids with water in horizontal tanks. Testing, supported by the
Office of Environmental Restoration (EM-40) at Idaho, is currently
being done to help determine the feasibility of using the Pulsair®
system for mixing grout with a waste slurry to stabilize the "V"
tanks in place. The tests have been conducted in horizontal 55-
gallon drums that were initially filled approximately half full with
equal masses of soil and water. Four 2.5-inch-diameter Pulsair®
accumulator plates positioned along the length of the drum supply
the mixing for the tests. Dry cementitious solids were added at a
single location to solidify the liquid. Results indicate that the
system can easily mix slurries that meet or exceed the
cementitious solids content specified by the site. In addition, the
system does a good job of mixing the soil into the slurry with the
cementitious solids. This test and the further tests being done to
determine the degree of mixing uniformity obtained benefit the
Idaho site by providing a method that can be used to close these
horizontal, cylindrical tanks with limited access (making
deployment of conventional mixing technologies difficult). This
work is based on technology and expertise developed through
TFA. (Contact: Jim Lee, SNL, 505-844-6937)

Waste Retrieval Completed At Tank W-3;
Other Activities Being Conducted

As of August 20, 1997, all of the sludge planned for removal was
retrieved from Tank W-3 and transferred to Tank W-4 at the Oak
Ridge Reservation. The sludge has proven to be less adhesive
and cohesive than the kaolin simulant; therefore, it was easier to
wash off the equipment. The material is stratified, with the bulk of
the sludge having the consistency of a wetted, slightly cohesive
clay loam. Most of it seems to break down readily into a flowable
slurry when sprayed with a waterjet, but there were resistant lumps
that caused some inlet screen plugging. Some debris have been
found in the sludge, including wires, duct tape, strands of fibrous
material (possibly from strapping tape), plastic bags, a pair of
pliers tied to a wire, and pieces of metal tubing. The inlet screen
protected the conveyance system from plugging but was not
always easy to clear with backflushing. The net water addition in
performing the retrieval was about one part water to one part
sludge. With the bulk retrieval completed at Tank W-3, Oak Ridge
Reservation staff are now retrieving waste from Tank W-4. Several
thousand gallons of waste have been transferred from Tank W-4
to Tank W-9. This is one of the first steps in preparing tank W-4
for closure. (Contact: Jim Lee, SNL, 505-844-6937)

Confined Sluicing End Effector (CSEE)
Scarifying Tests Conducted
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At the Oak Ridge Reservation, the gunite walls of Tank W-3 are
being scarified with the CSEE on the Modified Light-Duty Utility
Arm and the Houdini Remotely Operated Vehicle. The end effector
uses a rotating array of 7,000 psi waterjets to thoroughly clean the
gunite surface while removing only a negligible (0.1 inch) amount
of gunite. Scans of the cleaned areas with the gamma/beta
detector on the Characterization End Effector show no significant
reduction in emissions. This could mean that the contamination
extends deeper into the wall. Core samples are also being taken
to verify/quantify wall residual contamination depth. This
information will be used to help decide whether or not to remove
some gunite with the Gunite Scarifying End Effector version of the
CSEE. (Contact: Jim Lee, SNL, 505-844-6937)

Waste Measured In Tank 241-AX-104

To close Tank AX-104 at the Hanford Site, the researchers need
to understand the conditions inside the tank (temperature, gamma
dose level, and waste thickness) and the amount of residual
waste. With this information, researchers can determine the most
efficient retrieval and closure methods to use. In August 1997, an
in-tank campaign in Tank AX-104 determined in-tank conditions
using a variety of tools. A temperature probe measured the in-tank
air temperatures as between 80-90°F, with the highest
temperatures near suspected large waste masses (near riser 9-G
and 9-A). Early results of three magnetometer deployments at
riser 9-G indicate the waste depth ranges from 1.7 to 4.9 inches
with a radiation reading of 430 R/hr/gamma and a surface
temperature of 100°F. Riser 9-E shows no waste; this is supported
by a temperature reading of 88.6°F and a radiation reading of 60
R/hr. Waste thickness data from riser 9-A is unusable because of
the interferences from a ball of metal tape, but the near-surface
temperature reading was 92.4°F with a radiation reading 60-110
R/hr. At riser 3-A, a waste thickness of at least 5 to 6 inches was
indicated by the magnetometer readings, but the temperature
reading of 85.4°F and a radiation reading of 60 R/hr do not
correlate with data from the other riser locations. It is suspected
that the magnetometer may have malfunctioned. A redeployment
into riser 3-A to repeat measurements is planned. Data continues
to be evaluated but all indications are that these data will likely
support a significant reduction in the waste volume estimate from
the earlier volume estimate of 27 Kgal +/- 8 Kgal for waste on the
tank floor. (Contact: Al Noonan, PNNL, 509-372-6394)

Product Acceptance Testing Being
Performed

Tests are being conducted at Argonne National Laboratory to
determine the conditions to be recommended as an acceptance
test for low-activity waste products and to develop a reference
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material for use in that test. About 2.5 kilograms of the test glass,
which we will refer to as Low-Activity Reference Material-1 (LRM-
1), have been produced and samples prepared for characterization
and testing. The microstructure of the glass, its final composition,
density, and compressive strength are being measured. Replicate
Product Consistency Tests (PCTs) are being conducted at various
temperatures, surface/volume ratios, and durations to determine
conditions to be used in the acceptance test. Vapor hydration,
ANS 16.1, and TCLP tests are in progress to further characterize
the glass. Possible standardization of the acceptance test method
as a special case of the PCT was discussed with the
subcommittee on Test Methods for the Nuclear Fuel Cycle
(C26.07) of the American Society of Testing and Materials
(ASTM). A draft procedure and test results will be presented at the
next C26.07 meeting. Codification of the method as an ASTM
consensus standard will provide specific conditions for the test
referred to in the Hanford Site request for proposal for low-activity
waste immobilization and document the precision required for tests
conducted with the reference material. That precision will be
determined based on a round robin test program to be conducted
with LRM-1 or similar glass. (Contact: Bill Holtzscheiter, WSRC,
803-725-2596)

Enhanced Sludge Washing (ESW) Report
Issued

Information on four ESW tests conducted at the Hanford Site in
FY97, and one test performed at the end of FY96 was recently
released in Washing and Caustic Leaching of Hanford Tank
Sludge: Results of FY97 Studies, PNNL-11636. Several findings
were made during these studies that are significant regarding
processing of Hanford tank sludges. In addition, this report
contains a compilation of key results from previous ESW tests. For
the Hanford Site, this report provides key information that will be
used in a data package for the Hanford Federal Facility Agreement
and Consent Order. Moreover, the report discusses several
significant findings regarding processing of Hanford tank sludges
that will be useful to the DOE as it moves forward with
privatization. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Strontium Extraction Demonstration Report
Published

An externally available report titled Demonstration of a SREX
Flowsheet for the Partitioning of Strontium and Lead from Actual
ICPP Sodium-Bearing Waste on the FY96 strontium extraction
demonstration was published. (Contact: Phil McGinnis, ORNL,
423-576-6845)

Conferences and Meetings



TFA - Technical Highlights

http://emslws03/tfa/hilight/back/30aug97.htm[10/13/2009 10:46:58 AM]

Grey Pilgrim Trip Successful

On August 18, 1997, Pete Gibbons and Ken Pica (DOE-HQ)
toured the Grey Pilgrim -- Easily Manipulated Mechanical
Armature (EMMA) test bed at the National Institute of Standards
and Technology (NIST) campus in Gaithersburg, Maryland. They
viewed a system that had been demonstrated through the Hanford
Tanks Initiative. This system is a viable system for deploying
retrieval and characterization tools in any tank in the complex. It is
an exceptionally light-weight deployment system that requires less
support structure than more conventional arms. The arm can
reach up to 30 feet with a potential for a 40-foot reach, the
maximum reach required to retrieve tank waste. The NIST Robo-
Crane (support platform for the arm) was also demonstrated; it like
the Grey Pilgrim Arm is a coordinated cable actuated robot. Both
systems are simple in design with fairly accurate positioning
capability. The Grey Pilgrim arm actuators are all separate from
the arm itself and are attached by flexible cables; this configuration
makes hands-on maintenance of the actuators possible. For the
complete trip report, click here. (Contact: Pete Gibbons, RPP,
509-372-4926)

Peer Reviewed Paper To Be Published On
Immobilization Of Tank Sludges

Two presentations on the vitrification of Oak Ridge tank wastes
were made at the Mixed Waste Symposium in Baltimore,
Maryland, on August 19, 1997. The technical presentations
focused on the development of glass formulations and on disposal
of the vitrified waste forms at Waste Isolation Pilot Plant and
Nevada Test Site. The articles written for this conference were
peer reviewed and accepted for publication in Technology: Journal
of The Franklin Institute. (Contact: Bill Holtzscheiter, WSRC, 803-
725-2596)

Upcoming Activities
September 4-5, 1997
Solidification Workshop at Savannah River Site
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

September 7-11, 1997
Science and Technology for Disposal of Radioactive Tank Waste
Symposium at American
Chemical Society Annual Meeting, Las Vegas, Nevada. 
For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

September 17-19, 1997

http://www.acs.org/meetings/lasvegas/welcome.htm


TFA - Technical Highlights

http://emslws03/tfa/hilight/back/30aug97.htm[10/13/2009 10:46:58 AM]

Product Acceptance Testing Meeting at Hanford Site
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

September 23-24, 1997
U.S. and Russian Retrieval Workshop at Savannah River Site
(Contact: Regina Lundgren, PNNL, 509-372-6012; Roger
Gilchrist, PNNL, 509-372-6088)

October 7-8, 1997
Tank Closure Workshop at Salt Lake City, Utah 
(Contact: Jim Lee, SNL, 505-844-6937)

October 16-17, 1997
Waste Environmental Research Consortium at Albuquerque, New
Mexico 
(Contact: Pete Gibbons, RPP, 509-372-4926)

October 20-24, 1997
Separations Science Symposium 
(Contact: Phil McGinnis, ORNL, 423-576-6845)

November 4-5, 1997
Pretreatment-Immobilization Workshop, Savannah River Site 
(Contact: Phil McGinnis, ORNL, 423-576-6845; Bill Holtzscheiter,
WSRC, 803-725-2596)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)
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Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Get an E-mail Version of the
Highlights
To receive an E-mail version of the highlights, send an E-mail
message to

LISTSERV@LISTSERV.PNL.GOV. In the body of the message
type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example:

SUBSCRIBE TFALIST Joan Smith

mailto:LISTSERV@LISTSERV.PNL.GOV
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Get an E-
mail Version of the Highlights" at the bottom of this page.

Period Ending August 15, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

Significant Events

Radioactive Crystalline Silicotitantate (CST)
Vitrification Started

Tank waste must be converted into a durable solid form before it is
disposed. This is so that, after hundreds to thousands of years,
radioactive and chemical materials remaining in the waste cannot
easily escape and come into contact with plants, animals, or
humans. At the Oak Ridge Reservation, the Cesium Removal
System used an ion-exchange system loaded with CST to remove
cesium-137 from Melton Valley Storage Tank supernate. Part of
the cesium-loaded material was shipped to the Savannah River
Technology Center shielded cells to be vitrified in a joule-heated
melter. To prepare for vitrifying the material, the shielded cell pilot-
scale melter was flushed with startup frit. Also, to prepare for the
vitrification tests, samples of the material were analyzed, and a
crucible test was done using radioactive CST in the shielded cells.
Glass formers were added to the resin such that the CST loading
in the glass was 52 wt%. The glass was heated to 1150°C and
held at this temperature for 4 hours in a platinum crucible. The
glass had no visual signs of crystallization and readily poured from
the crucible. This test was a prerequisite to the actual melter
campaign and provided confirmation that a quality glass waste
form could be produced. Following this successful test, addition of
the radioactive CST/glass former mixture to the melter began on
August 11, 1997. (Contact: Bill Holtzscheiter, WSRC, 803-725-
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2596)

Hanford Tanks Initiative (HTI) Leads to
Possible Multiple Site Benefit

A July 31, 1997, demonstration of a prototype waste retrieval arm
developed for HTI by Eagle Tech/Delphinus may have some long-
reaching effects in the DOE complex. The prototype arm, which
was developed for an industrial, nonradioactive setting, has a 45-
foot reach and can handle a 2,000-pound payload. This arm, with
a complete deployment system, can be put into a tank through a
36-inch tank riser. The system was demonstrated with two
different end effectors. Waste retrieval managers along with Pete
Gibbons, Deputy Technology Integration Manager for Retrieval
and Closure from the TFA, attended the demonstration of the
long-reach manipulator arm at Cleveland, Ohio. After the
demonstration, the Fernald managers stopped development of
their waste silo retrieval process and are considering using a long-
reach manipulator similar to the one demonstrated. The arm is
particularly attractive for work at Fernald because the baseline
system at Fernald requires a high volume of water to accomplish
waste sluicing. The demonstrated system uses high-pressure
waterjets to break up the material and an air conveyance system
to remove it, resulting in a lower volume waste stream because
less water is added. Fernald's decision to look at the arm was
based on proof-of-principle work by the HTI and is just one
example of HTI's work that has multiple site benefits. (Contact:
Pete Gibbons, RPP, 509-372-4926)

Waste Retrieval Two-Thirds Completed at
Oak Ridge Tank W-3

Using the Confined Sluicing End Effector (CSEE) deployed by the
Modified Light-Duty Utility Arm, and using the Houdini vehicle to
assist, the radioactive waste is being removed from gunite Tank
W-3 at the photo). The sludge depth (up to 23 inches) in Tank W-
3 was much deeper than expected. The CSEE was deployed on
the arm to pump off the supernate and excavate a "landing spot"
into which the Houdini remotely operated vehicle could be lowered
without burying its umbilical connection. Most of the sludge
retrieval thereafter was performed using the CSEE manipulated
with the Schilling arm on the Houdini vehicle.

The sludge has proven to be less adhesive and cohesive than the
kaolin simulant; therefore, it was easier to wash off the equipment.
The material is stratified, with the bulk of the sludge having the
consistency of a wetted, slightly cohesive clay loam. Most of it
seems to break down readily into a flowable slurry when sprayed
with a water jet, but there were resistant lumps that caused some
inlet screen plugging. Some debris has been found in the sludge,

http://www.fernald.gov/
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including wires, duct tape, strands of fibrous material (possibly
from strapping tape), plastic bags, a pair of pliers tied to a wire,
and pieces of metal tubing. The inlet screen has protected the
conveyance system from plugging but was not always easy to
clear with backflushing. The retrieval system has removed and
transferred about two-thirds of the sludge to Tank W-4, with a net
water addition of about one part water to one part sludge. No
serious or unforeseen operational problems with the CSEE have
been experienced.

Some scarifying tests have been conducted in the tank using the
CSEE at pressures up to 7,000 psi on the gunite walls. In these
tests, the Modified Light-Duty Utility Arm has proven adept at
manipulating the CSEE at a controlled standoff distance. The
scarifying tests have thoroughly cleaned some wall sections
without removing significant amounts of gunite. Scans of the
cleaned areas with the gamma/beta detector on the
Characterization End Effector show no significant reduction in
emissions. If the readings are validated, the next step may be to
use the scarifying end effector with pressures up to 30,000 psi.
(Contact: Jim Lee, SNL, 505-844-6937)

Extendible Nozzle Delivered to Oak Ridge
Reservation

Certain wastes, such as saltcake, sludge, and hardpan, are a
challenging problem for radioactive tank waste remediation. These
types of wastes, which can range from the consistency of peanut
butter to that of concrete, are found on tank walls, floors, and in-
tank equipment. To close the tanks, this waste must be removed.
The current baseline plan at the Hanford Site and previous plans
at the Oak Ridge Reservation were to use past-practice sluicing.
This technology is slow, adds a high volume of water to the tanks,
and generates additional waste for disposal. An alternative plan is
to use an extendible nozzle to remove the waste. In July-August
1997, the acceptance testing was successfully completed for the
extendible nozzle. After the acceptance testing was completed, a
demonstration at the Hanford Site was performed for Oak Ridge
Reservation staff. This demonstration included a representative
sludge bed placed into a horizontal tank, and the prototype
extendible nozzle was used to mobilize and remove the waste in a
way that is prototypic to Oak Ridge Reservation operations. The
extendible nozzle, having successfully completed acceptance
testing, was shipped to the Oak Ridge Reservation cold test facility
where it was received August 11, 1997. The slurry pump to
operate the system will be delivered soon after the pump
procurement and integration of the valving/manifold is complete.
(Contact: Jim Lee, SNL, 505-844-6937)

Tank 106-C Request for Proposal Released
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The team at HTI released the Request for Proposal for Tank 106-
C heel retrieval demonstration. Part of HTI's mission, this
demonstration will remove the waste in the Hanford single-shell
tank using a performance-based service contract. In performing
this work, the project will demonstrate systems capable of
removing stubborn wastes from potentially leaking tanks without
causing adverse effects to the environment or the health and
safety of the workers or the public. This proposal was completed,
approved by Fluor Daniel Hanford, and posted on August 6, 1997,
released on an HTI home page. The information was posted 2
days ahead of the performance agreement. (Contact: Vince
FitzPatrick, MacTech, 509-376-5602)

Conferences and Meetings
Nothing to report.

Upcoming Activities
September 4-5, 1997
U.S. and Russian Solidification Workshop at Savannah River Site
(Contact: Bill Holtzscheiter, WSRC, 803-725-2596)

September 7-11, 1997
Science and Technology for Disposal of Radioactive Tank Waste
Symposium at American
Chemical Society Annual Meeting, Las Vegas, Nevada. 
For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

September 23-24, 1997
U.S. and Russian Retrieval Workshop at Savannah River Site
(Contact: Regina Lundgren, PNNL, 509-372-6012; Roger
Gilchrist, PNNL, 509-372-6088)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL

http://www.hanford.gov/tanks/hti/business/c106rfp/index.htm
http://www.acs.org/meetings/lasvegas/welcome.htm
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Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Get an E-mail Version of the
Highlights
To receive an E-mail version of the highlights, send an E-mail
message to
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LISTSERV@LISTSERV.PNL.GOV. In the body of the message
type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example:

SUBSCRIBE TFALIST Joan Smith
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and accomplishments on a monthly to
biweekly basis. To be sure you don't miss an issue, see "How to Get an E-mail Version of the Highlights" at the
bottom of this page.

Period Ending July 31, 1997

| Significant Events | Conferences and Meetings | Upcoming Activities | Technical Team Contacts |
| How to Subscribe/Automatic E-Mail Notification | Back Issues |

Significant Events

Waste Is Being Retrieved at the Oak Ridge Reservation

On July 30, 1997, the Modified Light-Duty Utility Arm using the Confined Sluicing End Effector began removing
radioactive waste from Tank W-3 at the Oak Ridge Reservation in Tennessee. The combined arm and end effector are
excavating a "landing spot" in the 2-feet-thick sludge for the Houdini system. The waste to be retrieved, a legacy of
the country's nuclear weapons production, contains radioactive material and a variety of miscellaneous items, including
plastic bags and string. As this waste is being retrieved, researchers are 1) learning how the waste behaves during
retrieval and 2) evaluating the accuracy of the models used to predict waste characteristics.

The waste retrieved from this 25-foot-diameter and 15-foot-tall tank will be transferred to Tank W-4. The goal here is
to transfer the waste from eight of the gunite tanks to Tank W-9. From this tank, a pulsed air system will suspend the
lightweight material in supernate. The supernate will be transferred to the Melton Valley Storage Tank system. A
compact processing unit will deal with the heavier wastes (such as concrete). This stacking of the waste in Tank W-9
takes waste transfer out of critical path for tank waste remediation and tank closure. (Contact: Jim Lee, SNL, 505-844-
6937)

Tank 20 Closed at Savannah River Site

The staff at the Savannah River Site in South Carolina have achieved the first closure of a radioactive waste storage
tank in the U.S. Department of Energy's nuclear complex. On July 22, the last material was poured in to fill the dome
of Tank 20, a 1.3-million-gallon radioactive waste tank. On July 24, the risers (small access pipes in the top of the
tank) were filled. At the end of the month, final "buttoning up" activities, such as capping the distribution pipes into the
tank and completing surface activities, were underway. Waste removal activities are starting in Tank 17. (Contact: Jim
Lee, SNL, 505-844-6937)

Cells Unit Filter (CUF) Testing at Idaho National Engineering and Environmental Laboratory
(INEEL)

Current plans for remediating INEEL's calcined waste call for the dry, powdery material to be dissolved and then the
radioactive transuranics, strontium, and cesium fractions will be removed by various solvent extraction processes.
Because these processes are very sensitive to solids, any solid material that did not dissolve needs to be removed
before the extraction. The CUF is designed to remove these solids. Cold tests of the CUF with dissolved, simulated
calcine were completed, and the data is being evaluated. In general, backpulsing seemed to clear the filter of most
solids although over the length of the tests, some decrease in peak filtrate flow was seen. One problem noted was that
the dissolved calcine solution contains Cr+6 (yellow), which was oxidized by the high surface area of the filter to Cr+3

(blue). The filter is being examined for the corrosion effects. (Contact: Phil McGinnis, ORNL, 423-576-6845)
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Third Pilot-scale Test of Caustic Recycle Completed; Fourth Started

The tank waste at several sites contains large quantities of sodium hydroxide. This material was added to the waste to
change it from being acidic, which would cause problems with the carbon-steel tanks, to basic, which would not. The
sodium hydroxide presents a tank remediation challenge. What should be done with this nonradioactive chemical? The
TFA is working on a caustic recovery and recycle task to recover and recycle the sodium hydroxide from the waste
using an electrochemical-based process. The process places a membrane in an electrochemical cell to form two
compartments. Waste solution is then passed through the membrane.

Four pilot-scale tests were planned for the electrochemical process at the Savannah River Technology Center using
simulated Savannah River Site waste. The first pilot-scale test used a Nafion® filter and was successfully completed in
May 1997. The second pilot-scale test was completed the week ending July 11, 1997. This test used a simulated waste
solution high in hydroxide and low in nitrate and nitrite, which simulated decontaminated salt solution after
electrolytic destruction of nitrate and nitrite. A Nafion® Type 350 membrane was used. The third pilot-scale test was
completed on July 23, 1997, with a simulated waste with average flowsheet concentrations. A Ceramatec® membrane
was used. Liquid samples from the catholyte and anolyte streams are being analyzed to determine separation
efficiencies. This test is the first pilot-scale demonstration with the new class of inorganic membranes being developed
under funding from the Efficient Separations and Processing Crosscutting Program and the TFA. The Ceramatec®
membrane shows a greater selectivity for sodium transport. This means that the membrane does well separating
sodium and cesium, two very similar chemicals in the same chemical group. Because the goal of caustic recycle is to
separate the large quantities of sodium hydroxide from the smaller amounts of cesium, this greater selectivity points to
a potential separation method. The fourth pilot-scale test began on July 25, 1997. This test uses the Ceramatec®
membrane and a simulated waste high in hydroxide and low in nitrate and nitrite. (Contact: Phil McGinnis, ORNL,
423-576-6845)

Private Vendors Complete Cold Demo Tests of Retrieval Tools

The Hanford Tanks Initiative (HTI) team, a multidisciplinary team including contractors and national laboratory staff,
is working to 1) retrieve hard heel waste from Tank 106-C (a single-shell tank at the Hanford Site), and establish
retrieval performance criteria, 2) develop retrieval performance criteria supporting readiness to close single-shell tanks,
3) demonstrate characterization technologies by characterizing residual waste in Tank 104-AX (a single-shell tank) to
assess compliance with retrieval performance criteria, and 4) demonstrate alternate retrieval technologies, and 5)
establish risk/performance data for waste retrieval options. One of the key project requirements is for industry to have
a major role in selecting, testing, and applying the technology. This approach is expected to lower costs, reduce risks,
and apply lessons-learned from other sites. Toward this key requirement, four vendors -- Delphinus/EagleTech,
GreyPilgrim, ARD Environmental Inc., and Environmental Specialties Group (ESG) -- have finished testing their tank
waste retrieval systems with end effectors at the Hanford Site. Two vendors, ARD and ESG, used remote vehicles to
deploy the retrieval tools. The other two companies used long-reach manipulators for the same purpose. The reports
detailing this information are available on the HTI home page and on
http://www.hanford.gov/tanks/hti/info/gfiinfo.htm. (Contact: Pete Gibbons, RPP, 509-372-4926)

Conferences and Meetings

Retrieval, Pretreatment, Safety Interface Meeting Held

To clean out the underground radioactive waste tanks, the waste must be retrieved and prepared for immobilization
(that is, pretreated). The connection between these two activities is critical for the success of many activities within the
TFA and the DOE. To develop a better understanding of the retrieval and pretreatment issues, the developers, users,
and Technical Team members met to discuss issues that may be critical to the success of these efforts. This meeting,
held on July 16 and 17, 1997, on the Hanford Site, was very successful and created an excellent environment for dialog
between the functional areas. The issues discussed at this meeting will be published. (Contact: Jim Lee, SNL, 505-844-
6937; Phil McGinnis, ORNL, 423-576-6845)

http://www.pnl.gov/eff_sep/index.html
http://www.hanford.gov/tanks/hti/hti.htm
http://www.hanford.gov/tanks/hti/info/gfiinfo.htm
http://emslws03/tfa/tech/retr/Index.asp
http://emslws03/tfa/tech/pre/Index.asp
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Russian Retrieval Equipment Tested and Demonstrated

The week of July 14, 1997, the TFA sponsored a series of characterization and functionality tests on Russian tank
retrieval equipment provided by Radiochem Services and Krasnoyarsk-26. A pulsating pump, a pulsating monitor, and
a hydro elevator were installed in the 336 Quarter-Scale Tank Test Facility at the Hanford Site for testing to obtain
performance data. All three devices are designed to be inserted into the tank through small-diameter risers (~300 mm).

The pulsating pump and the pulsating monitor operate by drawing waste into a vertical cylindrical chamber through an
immersed foot-check valve and then expelling it. In the pump, the waste slurry is expelled through a riser stem-pipe
and a check valve at the head of the riser into process piping or a holding tank. The pulsating monitor, on the other
hand, expels the waste through an array of nozzles at the bottom of the device to mobilize and mix the waste and scour
the tank floor. The working fluid is atmospheric air, delivered in alternating pulses of a partial vacuum (~60 kPa) and
pressure (~400 kPa) through a motorized rotary valve. The vacuum was furnished by an eductor operating from the
same compressor that supplied the pressurized air. The hydro elevator is a high-volume, low-pressure, vertical jet
pump using water supplied via an annular sleeve to a single central nozzle. Testing of the hydro elevator was deferred.

The pulsating pump performed as predicted on water and on kaolin slurries up to 1.3 specific gravities. Performance
became erratic when particulate material (sand) was introduced. The particulate impeded operation of the check valves,
reducing the displaced volume for each cycle. The reduced flow compounded settling problems in the discharge line
and flow control manifold resulting on some blocking of flow. The developers demonstrated that the equipment can
recover from such problems by back flushing and valve-clearing techniques facilitated by the equipment design. The
pulsating monitor underwent a single demonstration.

Results of the tests (which look positive) will be compared to operating results from Russia to confirm the equipment's
ability to work under conditions found in the U.S. radioactive waste tanks. The equipment could be used for waste
retrieval in U.S. tanks. (Contact: Roger Gilchrist, PNNL, 509-372-6088)

Upcoming Activities

September 1997
Russian Retrieval Users Group Meeting at Savannah River Site
(Contact: Jim Lee, SNL, 505-844-6937)

September 4-5, 1997
Vitrification Workshop at Savannah River Site
(Contact: E.W. Holzscheiter, WSRC, 803-725-2596)

September 7-11, 1997
Science and Technology for Disposal of Radioactive Tank Waste Symposium at American
Chemical Society Annual Meeting, Las Vegas, Nevada. 
For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

General TFA Technical Team Contacts

Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265

http://www.acs.org/meetings/lasvegas/welcome.htm
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Fax: 509-372-6268
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
E-mail: john.lafemina@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
E. W. Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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How to Get an E-mail Version of the Highlights

To receive an E-mail version of the highlights, send an E-mail message to

LISTSERV@LISTSERV.PNL.GOV. In the body of the message type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example:

SUBSCRIBE TFALIST Joan Smith

How Do We Become the Department We
Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

mailto:LISTSERV@LISTSERV.PNL.GOV


Technical Highlights - Period Ending July 31, 1997

http://emslws03/tfa/hilight/back/31jul97.htm[10/13/2009 10:47:02 AM]

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept
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Add your comments Add your comments

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
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within the      department
Add your comments 

Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.

17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept
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Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

24. Would you be interested in
participating or developing some aspect of
this activity?

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.

Thank you for participating in this survey.
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to Get an E-
mail Version of the Highlights" at the bottom of this page.

Period Ending July 15, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

Significant Events

Extended Reach End Effector Fabricated for
Light-Duty Utility Arm

The Light-Duty Utility Arm is a deployment platform for various
characterization, inspection, and retrieval tools, called end
effectors (see photo). One of the end effectors being developed is
the Extended Reach End Effector. This tool will extend the arm's
reach from 13.5 feet to 20.25 feet. This will allow the end effectors
on the arm to access, examine, and sample waste from hard-to-
reach places inside the tanks (for example, tank liner ribs, air-lift
circulators) and to sample a larger area on the tank floor. In
addition, the tool can retrieve off-riser surface samples up to 75-
milliliters in volume that can be analyzed in a laboratory. A final
design review and fabrication were completed in early July 1997.
Assembly of the unit started on July 8 and will continue through
the rest of July, with testing planned for early August. (Contact: Al
Noonan, PNNL, 509-372-6394)

Light-duty Utility Arm Testing for Idaho Site
Progressing Smoothly

Current plans call for end effectors to be deployed into 11 Idaho
National Engineering and Environmental Laboratory high-level
waste tanks. The end effectors will perform a variety of tasks,

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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including tank interior inspection (see tank interior). These end
effectors will be deployed using a Light-Duty Utility Arm. This arm
was delivered on May 7, 1997, to the Hanford Tanks Technology
Test Facility and has recently completed the post-delivery
acceptance testing. Further qualification testing is continuing. To
date, no significant problems have been encountered. This testing
is being done to deploy the system in the high-level waste tanks at
the Idaho Falls Site in FY98. (Contact: Tom Thomas, INEEL, 208-
526-3086)

Conferences and Meetings

Variable Depth Fluidic Sampler Meeting Held

On the week of July 7, a meeting was held at the Hanford Site to
begin planning for the variable depth fluidic sampler activities in
FY98. This activity will be a collaboration among the Robotics
Crosscutting Program, the TFA, and AEA Technologies. The
sampler would help determine the waste composition in the
1,000,000-gallon feed staging tank at the Hanford Site. This
information would be used to assure that the feed composition
complies with contractual agreements between DOE and private
contractors for privatization. (Contact: Tom Thomas, INEEL, 208-
526-3086)

Russian Retrieval Scientists Working at
Hanford Site

The goal of the International Program is to coordinate and
leverage DOE work across international borders. One of the
ongoing International Programs involves testing Russian tank
waste retrieval equipment at the Hanford Site in Washington. On
the week of July 7, 1997, four Russian scientists arrived at the
Hanford Site to observe the installation and testing of their tank
waste retrieval equipment. Installation began the week of July 7
and testing will follow later in July. (Contact: Roger Gilchrist,
PNNL, 509-372-6088)

Upcoming Activities
July 16-17, 1997
Pretreatment and Retrieval Workshop at Hanford Site
(Contact: Jim Lee, SNL, 505-844-6937; Phil McGinnis, ORNL,
423-576-6845)

September 1997
Russian Retrieval Users Group Meeting at Savannah River Site
(Contact: Jim Lee, SNL, 505-844-6937)

September 4-5, 1997
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Vitrification Workshop at Savannah River Site
(Contact: E.W. Holzscheiter, WSRC, 803-725-2596)

September 7-11, 1997
Science and Technology for Disposal of Radioactive Tank Waste
Symposium at American
Chemical Society Annual Meeting, Las Vegas, Nevada. 
For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
E-mail: john.lafemina@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
E. W. Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

http://www.acs.org/meetings/lasvegas/welcome.htm
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Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Get an E-mail Version of the
Highlights
To receive an E-mail version of the highlights, send an E-mail
message to

LISTSERV@LISTSERV.PNL.GOV. In the body of the message
type

SUBSCRIBE TFALIST First_Name Last_Name

Do not include anything else in the message.

Example:

SUBSCRIBE TFALIST Joan Smith

Revised: November 23, 1999

Updated: Current Date Here
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to
Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending June 30, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

Significant Events

First Caustic Recovery and Recycle Pilot-
Scale Test Completed

The tank waste at a number of sites contains large quantities of
sodium hydroxide. This material was added to the waste to change
it from being acidic, which would cause problems with the carbon-
steel tanks, to basic, which would not. One of the tank remediation
challenges is what to do with this chemical. The TFA is working on
a caustic recovery and recycle task to recover and recycle the
sodium hydroxide from the waste using an electrochemical-based
process. The first pilot-scale test for caustic recovery, which began
at the Savannah River Technology Center in May 1997, was
successfully completed (see photo). This test used waste that was
simulated to match the solutions stored in the Savannah River Site
tanks. A cation selective membrane, Nafion® Type 350, was
placed in an electrochemical cell to form two compartments.
Waste solution was fed into the anolyte compartment of the cell. A
dilute sodium hydroxide solution was fed into the catholyte
compartment of the cell. Sodium ions were transported across the
membrane into the catholyte and water was reduced at the
cathode to produce hydroxide ions resulting in the production of a
stronger caustic solution.

Liquid samples from the catholyte and anolyte streams were taken
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periodically over the 100-hour test. Currently, the samples are
being analyzed to determine sodium and hydroxide concentration.
From this information, electrical efficiency and transport rates will
be calculated and compared to earlier bench-scale testing.

Testing of an organic-based membrane for caustic recycle and
recovery began on June 4, 1997, ahead of schedule. The long-
term durability testing of the membranes is being done by the
Electrosynthesis Company. The durability test will consist of
operating a two-compartment electrochemical salt splitting cell for
a minimum of 1,000 hours using a simulated Savannah River Site
waste. The test will be conducted at a current density of 4000
A/sq. Liquid and gas samples will be analyzed to track transport of
liquid phase species and gas evolution. (Contact: Phil McGinnis,
ORNL, 423-576-6845)

Modified Light-Duty Utility Arm (LDUA) And
Confined Sluicing End Effector Deployed

Retrieving the radioactive waste from the Oak Ridge Reservation
tanks needs to be done to close these tanks and meet the U.S.
Department of Energy's goals for environmental cleanup. To close
these tanks, the waste needs to be retrieved and a post-retrieval
tank inspection needs to be performed. This process is one step
closer today as the Modified LDUA with the Confined Sluicing End
Effector (CSEE) were deployed in Tank W-3, one of the gunite
and associated tanks (see photo). The project has permission
from the Energy Department to do limited testing, which is
underway. This testing includes system checkout, arm
deployment-retraction tests, and tests using the end effector.
These tests are being videotaped for further analysis. (Contact:
Jim Lee, SNL, 505-844-6937)

Cesium Removal Sorbent Ready for
Transport

In dealing with the radioactive waste stored in underground tanks,
one of the primary challenges is to separate the highly radioactive
cesium from the other components of the waste. The Cesium
Removal Demonstration, which completed its fourth demonstration
run at the Oak Ridge Reservation, has successfully accomplished
this difficult challenge using an ion-exchange process with
crystalline silicotitanate. In the fourth demonstration, approximately
15,000 gallons of Melton Valley Storage Tank supernate was
processed using a total of three columns (the columns were set up
in a two-column series). The sorbent from the demonstration was
sluiced, dried, and moved to the temporary storage area in
Building 7877. This material will be moved to temporary storage at
the Oak Ridge National Laboratory until transportation can be
arranged for permanent disposal at the Nevada Test Site.
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(Contact: Phil McGinnis, ORNL, 423-576-6845)

Last Fills Being Added to Prepare Tank 20
for Closure

At the Savannah River Site, near Aiken, South Carolina,
stabilization in preparation for closure is continuing at Tank 20.
The stabilization work basically traps the residual radioactivity
inside the tank in a rock-hard structure that is highly resistant to
leaching and to earthquakes. The work, which began in spring
1997, started with the addition of sludge entraining reducing grout.
Then, Controlled Low Strength Material was added. When the tops
of the sidewalls were reached, a high-strength intrusion prevention
pour was added to fill the dome space and the risers. (Contact:
Jim Lee, SNL, 505-844-6937)

Conferences and Meetings

Decision and Risk Analysis/management
Workshop Held

The Hanford Tanks Initiative Decision and Risk Analysis and
Management Workshop was held on June 17 and 18, 1997, at the
Hanford Site. The course gave project managers and senior
technical staff a better understanding of the decision analysis and
risk management tools through a series of lectures and case
studies. (Contact: Steve Schaus, LMHC, 509-372-1149)

Upcoming Activities
July 7-18, 1997
Russian Retrieval Equipment Testing at Hanford Site
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

July 16-17, 1997
Pretreatment and Retrieval Workshop at Hanford Site
(Contact: Jim Lee, SNL, 505-844-6937; Phil McGinnis, ORNL,
423-576-6845)

September 1997
Russian Retrieval Users Group Meeting at Savannah River Site
(Contact: Jim Lee, SNL, 505-844-6937)

September 4-5, 1997
Vitrification Workshop at Savannah River Site
(Contact: E.W. Holzscheiter, WSRC, 803-725-2596)

September 7-11, 1997
Science and Technology for Disposal of Radioactive Tank Waste
Symposium at American
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Chemical Society Annual Meeting, Las Vegas, Nevada. 
For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
E-mail: john.lafemina@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
E. W. Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

http://www.acs.org/meetings/lasvegas/welcome.htm
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Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Subscribe/Automatic E-mail
Notification
To receive an automatic copy of the message, send an E-mail
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LISTSERV@LISTSERV.PNL.GOV. In the body of the message
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to
Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending June 15, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

Significant Events

Post-Delivery Testing Completed for Light-
Duty Utility Arm #3

The Idaho National Engineering and Environmental Laboratory,
near Idaho Falls, has 11 radioactive waste tanks that contain
approximately 2 million gallons of high-level waste (see photo).
This waste needs to be removed and the tanks closed. A
technology that will help close these tanks is LDUA #3. This arm, a
modified version of the Hanford Site arm, will be used at INEEL to
inspect inside the tanks and to analyze the waste in situ. The arm
will also be demonstrated to support tank closure. Currently, LDUA
#3 has arrived at the Hanford Site for qualification testing. The unit
is currently assembled in the Tanks Technology Development Test
Facility on the Hanford Site, where lessons learned from the
Hanford and Oak Ridge LDUA operations will be incorporated into
LDUA Unit #3. Testing to qualify the unit for in-tank operations is
scheduled to be completed by September 1997. (Contact: Jim Lee,
SNL, 505-844-6937)

LDUA Set up to Retrieve Waste at Oak Ridge
Reservation

The 16 Gunite and Associated Tanks, which contain radioactive
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waste, at the Oak Ridge Reservation need to be closed to meet
the U.S. Department of Energy's goals. To close these tanks, the
waste needs to be retrieved and a post-retrieval tank inspection
needs to be performed. The Modified LDUA, adapted to the Oak
Ridge Reservation tank design, with the Confined Sluicing End
Effector will retrieve waste (see photo). Using another end
effector, the tank inspection will be done. To date, the LDUA is set
up over underground radioactive waste storage Tank W-3 in
preparation for waste retrieval operations. Operational Readiness
Reviews are being completed by staff at the Oak Ridge National
Laboratory and DOE's Oak Ridge Office. Waste retrieval is
scheduled to begin in July 1997. When this work is done, the staff
at the Oak Ridge Reservation will demonstrate to Tennessee and
Federal officials that the tank is in a configuration for closure.
(Contact: Jim Lee, SNL, 505-844-6937)

Retrieval Analysis Tool "Alpha" Version
Released

The "alpha" version of the Retrieval Analysis Tool (RAT) is
available (released May 30, 1997) and can be reached at
http://emslws03/tfa or accessed directly at
http://www2.hanford.gov/ratlib/index.asp. The RAT provides tank
and technology data regarding radioactive waste retrieval from
DOE underground tanks. This tool can be used to match candidate
retrieval systems to specific types of tank wastes (that is, different
physical characteristics of the waste, tank-specific and external
constraints). When complete, DOE retrieval testing to date,
ongoing retrieval projects, and decision methodology tools will be
included. This marks the first public release of the tool for users to
query and search for retrieval data. (Contact: Pete Gibbons, RPP,
509-372-4926)

Conferences and Meetings

Product Acceptance Workshop Held

On June 3 and 4, 1997, at the Savannah River Site, a Product
Acceptance workshop was held to discuss the strategy for Hanford
product acceptance from private contractors. The Hanford Site
representatives presented an overview of the current privatization
strategy, waste feed qualification concept, and product acceptance
areas. The Savannah River Site staff, led by the TFA
Immobilization team, covered waste types, tank farm operations,
feed staging operations, Saltstone and Defense Waste Processing
Facility and Saltstone operations and waste acceptance strategies.
For more information on Hanford Site privatization, click here.
(Contact: E. W. Holtzscheiter, WSRC, 803-725-2596)

Technical Task Plans Reviewed

http://www2.hanford.gov/ratlib/index.asp
http://twins.pnl.gov:8001/twrs_rfp/
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On June 10 and 11, 1997, the draft FY98 Technical Task Plans
(TTPs) for ongoing tasks were reviewed. The reviewers consisted
of representatives from the Technical Team, the Technology
Integration Managers, the Site Representatives, the User Steering
Group, the Administrative Team, the Office of Science and
Technology (EM-50), the Office of Waste Management (EM-40),
and the Office of Environmental Restoration (EM-30). During this
meeting the plans were reviewed and responses were drafted to
each principal investigator detailing proposed modifications to the
plans. These response will be send out in mid-June 1997. Side
meetings were held to discuss other issues. For more information
on the groups involved, click here. (Contact: Jeff Frey, RL, 509-
372-4546)

Upcoming Activities
June 17-18, 1997
Decision and Risk Analysis/Management Workshop Scheduled
(Contact: Steve Schaus, LMHC, 509-372-1149)

September 4-5, 1997
Vitrification Workshop at Savannah River Site
(Contact: E.W. Holzscheiter, WSRC, 803-725-2596)

September 7-11, 1997
Science and Technology for Disposal of Radioactive Tank Waste
Symposium at American
Chemical Society Annual Meeting, Las Vegas, Nevada. 
For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

September 30, 1997
Completion of Enhanced Sluicing Tests
(Contact: Jim Lee, SNL, 505-844-6937)

September 1997
Russian Retrieval Users Group Meeting at Savannah River Site
(Contact: Jim Lee, SNL, 505-844-6937)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265

http://www.acs.org/meetings/lasvegas/welcome.htm
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Fax: 509-372-6268
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
E-mail: john.lafemina@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
E. W. Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
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Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to
Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending May 30, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts |

| How to Subscribe/Automatic E-Mail Notification | Back Issues |

Significant Events

Cooling Coil Cleaning And Retrieval End
Effector Demonstrated

At the Hydraulic Test Bed on the Hanford Site, the Cooling Coil
Cleaning and Retrieval End Effector was demonstrated on May
30, 1997. This end effector was developed specifically for cleaning
around cooling coils on the floors and walls in Idaho National
Engineering and Environmental Laboratory and Savannah River
Site radioactive waste tanks (see photos of INEEL tank interior
and SRS tank interior). The system was developed with lessons
learned from the Confined Sluicing End Effector and Light Weight
Scarifier technologies.

The Cooling Coil Cleaning and Retrieval End Effector operates in
a two-step strategy. First, the end effector is positioned just above
the cooling coils, and high pressure water jets scour the coils. The
end effector stirs up particulate on the bottom of the tank to assist
in the scouring action for floor mounted coils. Then, the end
effector is positioned near the floor to remove the remaining debris
underneath the coils.

The demonstration of the end effector will mark the end of the
testing phase of the development work. Data analyses of testing
results will begin during the summer, a final recommendations
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report will be completed, and the technical details will be
incorporated into the Retrieval Analysis Tool. (Contact: Jim Lee,
SNL, 505-844-6937)

Melter Spout Working Well

The Defense Waste Processing Facility, at the Savannah River
Site, combines concentrated radioactive waste from the tanks and
glass-forming materials into a melted glass mixture that is poured
into stainless steel canisters. The spout where the melted glass
was poured into the canisters was modified to make this process
more efficient. This modification was one of the TFA's top F97
activities. The spout is working well; in testing the spout pour time
was approximately 18 to 20 hours for one canister of vitrified
waste. The average rate of filling will be about 11 canisters of
vitrified waste in 10 days. (Contact: E. W. Holtzscheiter, WSRC,
803-725-2596)

First Caustic Recovery and Recycle Pilot-
scale Test Started

The first pilot-scale test for caustic recovery was initiated during
the week of May 12, 1997. This test used a simulated waste
solution and Nafion® Type 350, an organic-based membrane. A
problem with salt accumulation at the lower flammability limit
monitors occurred after several hours of operation. The equipment
was modified to incorporate a de-mister for the anolyte and
catholyte lines and successfully restarted. The test will conclude
after 100 hours of operation. (Contact: Phil McGinnis, ORNL, 423-
576-6845)

Savannah River Site Work Continues on Tank
20

At the Savannah River Site, work to stabilize Tank 20 continues.
The stabilization work on Tank 20 basically traps the residual
radioactivity inside the tank in a rock-hard structure that is highly
resistant to leaching and to earthquakes. This monolith is built by
adding sludge entraining reducing grout to the tank, which was
done in early May 1997. Then, staff at the Savannah River Site fill
the tank with Controlled Low Strength Material. This work began
on May 16, 1997, with the first lift of Controlled Low Strength
Material added. When the tops of the sidewalls are reached, a
high strength intrusion prevention pour will fill the dome space and
the risers. (Contact: E. W. Holtzscheiter, WSRC, 803-725-2596)

Hanford Tanks Initiative In-tank Volume
Estimate Planning Completed
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Information is the key to understanding what is inside the
radioactive waste tanks. To gather this information on Hanford Site
Tank 241-AX-104 an in-tank measurement campaign will be done.
In late May 1997, the required planning and scheduling were
completed for this measurement campaign. The outcome of this
campaign will be measurements of the waste depth, a better
understanding of the radiation levels inside the tank, and new
video image data, which will be added to the tank database. The
work is scheduled to be completed in August 1997. Click here for
more information on Hanford Tanks Initiative.(Contact: Al Noonan,
PNNL, 509-372-6394)

Conferences and Meetings

Technical Exchange with Waste Isolation
Pilot Plant Staff

The glass formula developed to permanently immobilize the
radioactive tank waste from the Oak Ridge Reservation must
comply with the waste acceptance criteria at the Waste Isolation
Pilot Plant (WIPP) in Carlsbad, New Mexico. To ensure that the
immobilized waste would be accepted, the researchers working on
the glass formula traveled to the plant to discuss the requirements
with members of the National Transuranic Program at WIPP. In
addition to the technical exchange, incremental costs for shipping
and disposal at the WIPP were obtained for both contact and
remote handled waste. This information will help the researchers
to understand the implications of waste loading on all of the waste
form properties and will help to make comparisons between grout
and glass waste formulations for Oak Ridge Reservation tank
waste. (Contact: E. W. Holtzscheiter, WSRC, 803-725-2596)

Hanford Tanks Initiative Retrieval and
Closure Peer Review Held

A Hanford Tanks Initiative Retrieval and Closure program peer
review was conducted during the week of May 12, 1997, at the
Hanford Site. The HTI retrieval and closure program strategy was
reviewed to ensure that all aspects needed for a successful
program were identified and are being effectively implemented.
The review focused on 1) retrieval system procurement strategy,
2) integration of vendor and site operations, 3) safety and
environmental strategy, and 4) integration of closure activities. The
review team consisted of individuals that have extensive
experience in one or more fields related to tank farm operations,
retrieval equipment design and use, procurement, and preparation
for tank closure. The review team identified many strengths of
within HTI as well as areas of improvement. Click here for more
information on Hanford Tanks Initiative. (Contact: Pete Gibbons,

http://www.wipp.carlsbad.nm.us/wipp.htm
http://www.wipp.carlsbad.nm.us/wipp.htm
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RPP, 509-372-4926)

Upcoming Activities
June 1997
North American Mixing Forum
(Contact: Jim Lee, SNL, 505-844-6937)

June 10-11, 1997
TTP Review Meeting, Las Vegas, Nevada
(Contact: Jeff Frey, RL, 509-372-4546)

July 7-9, 1997
Russian-U.S. Retrieval Working Group, St. Petersburg, Russia
(Contact: Jim Lee, SNL, 505-844-6937)

September 7-11, 1997
Science and Technology for Disposal of Radioactive Tank Waste
Symposium at American Chemical Society Annual Meeting, Las
Vegas, Nevada. For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

September 30, 1997
Completion of Enhanced Sluicing Tests
(Contact: Jim Lee, SNL, 505-844-6937)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
E-mail: john.lafemina@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542

http://www.acs.org/meetings/lasvegas/welcome.htm
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Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
E. W. Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Subscribe/Automatic E-mail
Notification
To receive an automatic copy of the message, send an E-mail
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Technical Highlights

Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to
Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending May 16, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts | How to Subscribe/Automatic

E-Mail Notification | Back Issues |

Significant Events

Fourth Cesium Removal Demonstration
Completed

The tank waste contains high concentrations of sodium nitrate and
sodium hydroxide, which could be disposed of as low-level waste if
the radioactivity could be reduced below U.S. Nuclear Regulatory
Commission limits. The radioactivity comes from cesium-137. If
this radionuclide is not removed, all of the waste must be disposed
of as high-level waste, which will greatly add to the cost of waste
remediation. The fourth Cesium Removal Demonstration run,
which began on May 5, 1997, has been completed. Approximately
15,000 gallons of Melton Valley Storage Tank supernate was
processed during this three column run. The Melton Valley
Storage Tanks are located at the Oak Ridge Reservation. The
system was started with two columns in series. The lead column
(column 1) reached 55% breakthrough of cesium-137 after
processing 7,489 gallons and loading ~253 curies of cesium-137.
Column 1 was then removed from service, the lag column (column
2) was moved into the lead column position, and a column with
new sorbent (column 3) was placed in the lag column position.
Preliminary analyses indicate that column 2 loaded ~266 curies of
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cesium-137 and column 3 loaded ~112 curies of cesium-137 for a
total of ~631 curies of cesium-137 removed during run 4.

The sorbent from all three columns has been sluiced, dried, and
moved to the temporary storage area in Building 7877. This
material will be moved to the Oak Ridge National Laboratory Solid
Waste Storage Area within the next few weeks for temporary
storage until transport can be arranged for permanent disposal at
the Nevada Test Site. (Contact: Phil McGinnis, ORNL, 423-576-
6845)

Topographical Mapping System Data
Analysis Completed

The results from surfacing mapping Tanks W-5 and W-6 at the
Oak Ridge Reservation with the Topographical Mapping System
were analyzed. No significant penetrations in the exposed portions
of the walls of the inspected tanks were found. Portions of the first
layer of gunite have eroded leaving sections of the wall with
exposed wire mesh and bitumen. The exposed bitumen or
bitumastic is a tar-based sealant that was applied before the last
1.5 inches of gunite and wire mesh were sprayed on the wall.
During previous video inspections, the bitumastic gave the
impression that deep penetrations existed in tank walls. No eroded
areas in Tank W-5 were more than 1.5-inches deep. Tank W-6
contains a cave-like depression in the upper 4 feet of the 10-foot
walls that is 4.25-inches deep around the complete circumference
of the tank. Further study is required to completely characterize
and understand the nature of the structure. The tank could have
been constructed with the upper depression as the inner part of
the depression showing the same erosion signs of exposed wire
mesh and bitumastic as was seen in Tank W-5. (Contact: Jim Lee,
SNL, 505-844-6937)

Tether Handling System Successfully Tested

The Tether Handling System and umbilical for the Characterization
End Effector have been successfully tested at the Oak Ridge Tank
Technology Cold Test Facility. A second Tether Handling System,
for the Gunite Scarifying End Effector, is nearing completion at
Waterjet Technology, Inc. and will be delivered to Oak Ridge
National Laboratory in May 1997. The Tether Handling System
houses the end effector on an extendible carriage tray and stores
the umbilical tether on a motorized reel. The system routes the
end effector controls and utilities through a slipring and swivels to
accommodate the reel rotation. (Contact: Jim Lee, SNL, 505-844-
6937)

Tanks 20 and 17 Approaching Completion
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Last week, seven sequential pours were done at different locations
inside Tank 20 at the Savannah River Site. This created a "wagon
wheel" pattern of residual sludge inside the tank. Then, dry grout
mixture was sprayed into the tank, which absorbed any stray water
on top of the original grout pour. Within a couple of days, another
lift of reducing grout will be poured. Reducing grout inhibits the
spread of soluble radionuclides that could leach from the material
to the groundwater. Then, the Controlled Low Strength Material
will be added. Finally, a cap of high-strength grout material added.

In Tank 17, waste is being retrieved using an air-operated double-
diaphragm positive displacement pump in the apex of the "V"
arrangement that channels the waste to the pump. Waste is
pushed into the pump by a small sluicer. The waste is being
pumped out of Tank 17 and into Tank 18 through a double flexible
hose arrangement on the ground. Once enough waste has been
retrieved from Tank 17 to satisfy the performance requirements,
the procedure described above will be undertaken. Current plans
are to coordinate the addition of materials to Tanks 17 and 20.
This will prevent the concrete batch plant (which is producing the
concrete) from having to repeatedly switch the types of materials
being produced. (Contact: E. W. Holtzscheiter, WSRC, 803-725-
2596)

FY98 to FY00 Multiyear Technical Responses
Are Now Online

The FY98 to FY00 multiyear technical responses is available
under "Program Documents" on the TFA Technical Team home
page. To view the files, you will need to have Adobe Acrobat
(which is a free viewer that can be downloaded off of the Internet).
(Contact: Robert Allen, PNNL, 509-372-4298 for response
questions; Kristin Manke, PNNL, 509-372-6011 for home page
questions)

Conferences and Meetings

Product Acceptance Testing Meeting

The Immobilization Technology Integration Manager, Bill
Holtzschieter, met with Hanford Site users and Argonne National
Laboratory Principal Investigators on the product acceptance
testing project last week to discuss the scope of work and
schedule to meet Hanford Site needs. Argonne National
Laboratory was awarded this task in April 1997. (Contact: E. W.
Holtzscheiter, WSRC, 803-725-2596)

Development of Retrieval Performance
Evaluation Criteria Support
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Members of the Hanford Tanks Initiative, DOE's Richland
Operations Office, and Sandia National Laboratories (SNL) meet
to discuss TFA's closure program and ensure that it is satisfying
the needs of the tank sites. Topics discussed included 1) the
status of evaluation of strategies for waste classification and
licensing of disposal of residual waste, 2) SNL support to cost-
benefit analysis of end-state alternatives for 241-AX tank farm,
and 3) SNL support to evaluate stabilization strategies for residual
waste. This meeting occurred in Richland, Washington, on April
30, 1997. (Contact: Ed Fredenburg, NHC, 509-372-0435)

Hanford Tanks Initiative Meets with Indian
Nations

Staff from the Hanford Tanks Initiative meet with members of the
Confederated Tribes of the Umatilla Indian Reservation and Nez
Perce Tribe to discuss the general purpose and goals of the
Hanford Tanks Initiative with the stakeholders. The meetings also
served to obtain input on the engineering study designs to ensure
the studies will meet the tribes needs. End-state alternatives for
the 241-AX Tank Farm at the Hanford Site were discussed. The
meeting with the Confederated Tribes of the Umatilla Indian
Reservation was held on May 14 in Mission, Oregon. The meeting
with the Nez Perce Tribe was held on May 16 in Lapwai, Idaho.
(Contact: Ed Fredenburg, NHC, 509-372-0435)

Meeting with Community Leaders Network
Discusses Involvement in Program Planning

On May 14-16, 1997, the TFA, Community Leaders Network
Tanks Subgroup, Hanford Stakeholders Retreat was held in
Richland, Washington, to gain the detailed advice of stakeholders
concerning issues facing the TFA, and to revise the focus area's
stakeholder involvement plan. The general topics discussed
included interaction between the Community Leaders Network and
the Site Technology Coordination Groups, TFA stakeholder
involvement plan, contingency planning for tank science and
technology investments, waste acceptance criteria, Hanford Tanks
Initiative and retrieval performance, and technology
demonstrations and deployments. The meeting was considered a
success, with concrete actions assigned to increase network
participation in TFA program planning. (Contact: Billie Mauss, RL,
509-372-4512)

TFA Technologies Discussed at American
Nuclear Society Meeting

A technical session focused on the Light-Duty Utility Arm (LDUA)
was conducted at the American Nuclear Society Seventh Topical
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Meeting on Robotics and Remote Systems. The session featured
seven technical papers covering various aspects of the LDUA
system development, testing, and deployments at the Hanford Site
and Oak Ridge Reservation. Presentations were also given on the
confined sluicing system developed under the Retrieval Process
Development and Enhancements project. The TFA LDUA Program
Manager chaired the technical paper session that included
presentations by Spar Aerospace, Oak Ridge Reservation
engineers supporting the Gunite and Associated Tanks project,
and Hanford engineers supporting the LDUA and Retrieval
Process Development and Enhancements projects. The session
was well attended with significant interest and questions
generated during the presentations. This meeting was held from
April 27 to May 1, 1997, in Augusta, Georgia. (Contact: Betty
Carteret, PNNL, 509-375-4337)

Western Governor's Association Meets to
Discuss Clean-up Technologies

The Eighth Annual Western Governors' Association/Weapons
Complex Monitor Applied Research and Cleanup Technology
Colloquium was held in Scottsdale, Arizona from April 29 to May
2, 1997. Robert Rosselli, Assistant Manager for Science and
Technology Management at the U.S. Department of Energy's
Richland Operations Office on the Hanford Site, gave a
presentation on the TFA's work and involvement with industry. The
presentation was well received. (Contact: Tom Brouns, PNNL,
509-372-6265)

Upcoming Activities
May 31, 1997
Complete Prototype Testing of Retrieval End Effector for Idaho
National Engineering and Environmental Laboratory
(Contact: Jim Lee, SNL, 505-844-6937)

June 1997
North American Mixing Forum
(Contact: Jim Lee, SNL, 505-844-6937)

June 10-11, 1997
TTP Review Meeting, Las Vegas, Nevada
(Contact: Jeff Frey, RL, 509-372-4546)

July 7-9, 1997
Russian-U.S. Retrieval Working Group, St. Petersburg, Russia
(Contact: Jim Lee, SNL, 505-844-6937)

September 7-11, 1997
Science and Technology for Disposal of Radioactive Tank Waste
Symposium at American Chemical Society Annual Meeting, Las
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Vegas, Nevada. For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

September 30, 1997
Completion of Enhanced Sluicing Tests
(Contact: Jim Lee, SNL, 505-844-6937)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
E-mail: john.lafemina@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: steve.schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
E. W. Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL

http://www.acs.org/meetings/lasvegas/welcome.htm
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Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical
events and accomplishments on a monthly to biweekly basis. To be sure
you don't miss an issue, see "How to Subscribe/Automatic E-mail
Notification" at the bottom of this page.

Period Ending April 30, 1997

| Significant Events | Conferences and Meetings | Upcoming Activities |
Technical Team Contacts | How to Subscribe/Automatic E-Mail

Notification | Back Issues |

Significant Events

Vitrification of Ion Exchange Material From Oak Ridge
Reservation

Crystalline silicotitanate (CST) is a once-through ion-exchange material
that is being used in the Cesium Removal System at the Oak Ridge
Reservation to remove cesium-137 and strontium-90. Currently, plans
call for the ion-exchange material to be vitrified after it has captured the
highly radioactive cesium. Studies are currently being done to determine
the optimal glass formula for vitrifying the radioactive CST. Five glasses
were melted using the Oak Ridge National Laboratory pretreated CST.
These glasses were heat treated at 900°C to determine the extent of
crystallization. High crystallization in glass waste forms can decrease or
increase the chemical durability of the form, depending on the type and
fraction of the crystalline phases formed. Pour tests of these glasses were
conducted. These were done to determine if the material could be easily
moved from the melter to the canister. In addition, the electrical
conductivity of each glass was calculated. This information is used to
determine if a joule-heated melter will be sufficient. (Contact: E. W.
Holtzscheiter, WSRC, 803-725-2596)

Plans for Closing Tank 20 Are Progressing

In looking at tank waste remediation, the final step is to close the tank.
To date, this has not been done in the nation's tank waste complex. At
the Savannah River Site, extensive testing -- including test pours in 30-
foot-diameter "swimming pools" built on the site -- of the closure plan
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for Tank 20 has been done. The current plan is to pour grout in at seven
simultaneous, equally spaced locations to minimize the sludge
concentration. Then, add dry cement powder to absorb moisture and help
bind the sludge. A final lift of grout will be added before a low-strength
fill is added. Currently, drilling is underway to create the necessary
openings in the top of the tank to pour in the closure materials.
Successful closure of Tank 20 will reduce the tank farm operating costs.
(Contact: E. W. Holtzscheiter, WSRC, 803-725-2596)

Borehole Miner Undergoes 90% Design Review

Certain wastes, such as saltcake, sludge, and hardpan, are a challenging
problem for radioactive tank waste remediation. These types of wastes,
which can range from the consistency of peanut butter to that of
concrete, are found on tank walls, floors, and in-tank equipment, such as
cooling coils. To close the tanks, this waste must be removed. The
baseline plan is to use past practice sluicing. This technology is slow,
adds a high volume of water to the tanks, generates a mist that makes
directing the nozzle difficult, and generates additional waste for disposal.
The borehole miner is being investigated as an enhancement to the
sluicing plans. The miner uses an extendible nozzle to dislodge tank
waste and a jet pump to convey the waste and water to the surface. On
the week of April 21, 1997, the 90% design review of the borehole miner
was conducted at the Oak Ridge Reservation. The design review team
included Pete Gibbons (Deputy Technology Integration Manager for
Retrieval), the Retrieval Process Development and Enhancements team,
staff from DOE's Oak Ridge Operations Office, Waterjet Technologies,
Inc. staff, and subcontractor teams that will operate the borehole miner
of the Old Hydrofracture Tanks. The interface between the balance-of-
plant (site supplied interfaces) and the borehole miner was also
discussed. A cost estimate will be provided in the next few weeks.
(Contact: Jim Lee, SNL, 505-844-6937)

Hanford Tanks Initiative Vadose Zone Characterization
Task Begins

Mapping the location, extent of migration, and concentration of
radionuclides and hazardous chemicals in the backfill and vadose zone
around Hanford Site single-shell tanks is necessary to understand the
extent of tank waste leaks and to monitor characterization and retrieval
tasks. To do this mapping, state-of-the-art technology will be developed
and deployed using cone penetrometer techniques. A contract will soon
be issued to the U.S. Army Corps of Engineers Waterways Experiment
Station (WES) to design, fabricate, and test multi-sensor and soil
sampling probes for deployment using existing cone penetrometer
techniques and equipment. The plan is for WES to develop a single
miniaturized multi-sensor probe with a tip metal sensor to avoid hitting
pipes and other metal objects; a gamma spectrometer probe for
conventional gamma logging; an x-ray fluorescence sensor for detection
of Resource Conservation and Recovery Act metals, uranium,
plutonium, and zirconium; sleeve and tip rheology sensors to classify
soils; and a grout tube to close void spaces when the sensor assembly is
retracted. Applied Research Associates, Inc. will partner with the

http://www.ara.com/
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Hanford Tanks Initiative and WES to provide development, system
integration, and deployment services support. (Contact: Al Noonan,
PNNL, 509-372-6394)

FY97 Needs Assessment Now On-line

The FY97 Site Needs Assessment is now available on this home page
under "Program Documents." (Contact: Robert Allen, PNNL, 509-372-
4298)

Conferences and Meetings

Laser Ablation/Mass Spectrometer Presented at
International Conference

"Analysis of Hazardous Radioactive Waster Material Using A Hot-Cell
Laser Ablation Inductively Coupled Plasma Mass Spectrometry System
(LA-ICP/MS)" was presented at the Fourth International Conference on
Methods and Applications of Radioanalytical Chemistry held April 6-11,
1997, in Kailua-Kona, Hawaii. (Contact: Tom Thomas, INEEL, 208-
526-3086)

Characterization, Monitor, and Sensor Technology
(CMST) Review

The CMST crosscutting program just completed its midyear technical
review held in Gaithersburg, Maryland. The meeting presented a number
of technologies for review, including various sensor probes for the cone
penetrometer. Emissions monitoring technology has also been presented,
reflecting the eventual mission of the program to move toward closure
monitoring. Al Noonan, Tom Thomas, and Phil McGinnis attended the
meeting representing some of the users within the tanks complex.
(Contact: Phil McGinnis, ORNL, 423-576-6845)

Upcoming Activities

April 27-May 1, 1997 
Seventh Topical Meeting on Robotics and Remote Systems, Augusta,
Georgia. For more information, visit the web site. 
(Contact: Jim Lee, SNL, 505-844-6937)

April 29-May 2, 1997
Eighth Annual Western Governors' Association/Weapons Complex
Monitor Applied Research and Cleanup Technology Colloquium,
Scottsdale, Arizona.
(Contact: Tom Brouns, PNNL, 509-372-6265)

May 6-8, 1997
1997 Technical Meeting of the Institute of Environmental Science, Los
Angeles, California.
(Contact: John LaFemina, PNNL, 509-375-6895)

http://www.hanford.gov/twrs/hti/hti.htm
http://cmst.ameslab.gov/
http://www.srs.gov/general/news-notes/ans/robotic_topical.html
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May 12-16, 1997
Hanford Tanks Initiative Retrieval Technical Review, Richland,
Washington.
(Contact: Pete Gibbons, RPP, 509-372-4926)

May 15-16, 1997
Tanks Subgroup Meeting of the Community Leaders Network, Richland,
Washington.
(Contact: Billie Mauss, RL, 509-372-4512)

May 31, 1997
Complete Prototype Testing of Retrieval End Effector for Idaho National
Engineering and Environmental Laboratory
(Contact: Jim Lee, SNL, 505-844-6937)

June 1997
TTP Review Meeting, Las Vegas, Nevada (tentative).
(Contact: Jeff Frey, RL, 509-372-4546)

June 1997
North American Mixing Forum.
(Contact: Jim Lee, SNL, 505-844-6937)

July 7-9, 1997
Russian-U.S. Retrieval Working Group, St. Petersburg, Russia
(Contact: Jim Lee, SNL, 505-844-6937)

September 7-11, 1997
Science and Technology for Disposal of Radioactive Tank Waste
Symposium at American Chemical Society Annual Meeting, Las Vegas,
Nevada. For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

September 30, 1997
Completion of Enhanced Sluicing Tests
(Contact: Jim Lee, SNL, 505-844-6937)

General TFA Technical Team Contacts

Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm_brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: rw_allen@pnl.gov

http://www.uetc.org/cln/
http://www.acs.org/meetings/lasvegas/welcome.htm
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John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
E-mail: jp_lafemina@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: sn_schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
E. W. Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Subscribe/Automatic E-mail
Notification

The Tank Focus Area Technical Highlights is only available at this
online location. To receive an automatic electronic "reminder" and topic
list when each new issue becomes available, type
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events
and accomplishments on a monthly to biweekly basis. To be sure you don't
miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the
bottom of this page.

Period Ending April 15, 1997
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Technical Team Contacts | How to Subscribe/Automatic E-Mail Notification |

Back Issues |

Significant Events

Cesium Removal Flow Testing Completed at
Hanford

Five small-column cesium removal flow tests have been successfully
completed with actual radioactive Hanford Site tank waste to demonstrate
the removal of radioactive cesium using ion- exchange technology. These
tests, involving liter quantities of feed, were conducted at the Hanford Site.
Inorganic crystalline silicotitanates (CSTs) were used to process dissolved
saltcake from Tanks 241-U-108 (high nitrate) and 241-A-101, and
complexant concentrate from Tank 241-AN-107 (high organic complexant
concentration). The CST, produced by Union Oil Products Corporation
(UOP), Des Plaines, Illinois, is not regenerable and is a one-time-use
material. SuperLig® 644 (SL-644) material was used to process dissolved
saltcake from Tank 241-U-109 and complexant concentrate from Tank 241-
AN-107. The SL-644 material is an organic-based resin that can be
regenerated with nitric acid. The SL-644 is produced by IBC, Salt Lake City,
Utah. All wastes were prepared by dilution with dilute caustic to a nominal
sodium concentration of 5 M. An on-line gamma counter was used to allow
real-time monitoring of the testing.

Based on the results from the on-line gamma counting, the following column
distribution ratios (i.e. volume of feed to 50% C/Co) are obtained: CST/U-
108 = 475, CST/A-101 = 840, CST/AN-107 = 1035, SL-644/U-109 = 116,
SL-644/AN-107 = 95. It appears that cesium-137 was effectively removed
from all wastes. Elution of the SL-644 materials was effectively
accomplished with less than nine column volumes of 0.5 M nitric acid.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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The runs successfully demonstrated the effectiveness of removing cesium
with both CST and SL-644. These runs confirmed the modeling work of
Sandia National Laboratories and Texas A&M for the CST, and tracked the
work of Oak Ridge National Laboratory on similar wastes at that site. Both
materials effectively removed cesium, but the greater capacity of CST (10
times the resin) and the lower cost of not having a regeneration system may
favor the inorganic sorbent. (Contact: Phil McGinnis, ORNL, 423-576-6845)

FY97 Needs Assessment Published

The TFA uses a systematic process for developing its annual program that
draws from the tanks technology development needs expressed by the four
DOE tank waste sites. This process is iterative and involves six steps: 1)
site needs identification and documentation, 2) site communication of
priority needs, 3) technical response development, 4) review technical
response, 5) develop program planning documents, and 6) review planning
documents. The needs assessment document (PNNL-11549), which has
been published and is in the process of distribution, describes the outcomes
of the first two steps. It also describes the initial phases of the third and
fourth steps. (Contact: Robert Allen, PNNL, 509-372-4298)

Conferences and Meetings

Coordination of FY98 Sludge Work

The Sludge Team (consisting of scientists and researchers from Oak Ridge
Reservation, Los Alamos National Laboratory, and Hanford Site working on
the processing of sludge in tanks) conducted a conference call with staff
from the Tank Waste Remediation System to define and coordinate the
FY98 work to support and develop the enhanced sludge washing process.
This is the current Hanford Site baseline for processing radioactive sludge
material. This baseline process has not been proven on the large scale at
the Hanford Site, and this work has the potential to determine the feasibility
of enhanced sludge washing. This work is being leveraged between the
TFA and Tank Waste Remediation System, specifically to assure that the
experimental parameters being studied by the TFA are consistent with the
constraints of the tank processing systems and operations. (Contact: Phil
McGinnis, ORNL, 423-576-6845)

Efficient Separations and Processing (ESP)
Crosscutting Program's Midyear Review

TFA's Crosscut and Integration Coordinator (John P. LaFemina) and
Pretreatment Technology Integration Manager (C. Phil McGinnis) attended
the ESP Midyear Review on March 31 through April 3, 1997, in
Gaithersburg, Maryland. All ESP-funded tasks are reviewed midway
through the fiscal year by the ESP Technical Review Group. Each task
manager gives a presentation on the task's status. The reviewers assess
the research to determine its progress, scientific credibility, and applicability.
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These reviews are the basis of decisions to continue funding tasks and/or
modify the scope. (Contact: John LaFemina, PNNL, 509-375-6895)

Upcoming Activities
April 22-23, 1997
High-Level Waste Steering Committee Meeting, Oak Ridge, Tennessee.
(Contact: John LaFemina, PNNL, 509-375-6895)

April 27-May 1, 1997 
Seventh Topical Meeting on Robotics and Remote Systems, Augusta,
Georgia. For more information, visit the web site. 
(Contact: Jim Lee, SNL, 505-844-6937)

April 29-May 2, 1997
Eighth Annual Western Governors' Association/Weapons Complex Monitor
Applied Research and Cleanup Technology Colloquium, Scottsdale,
Arizona.
(Contact: John LaFemina, PNNL, 509-375-6895)

April 30-May 1, 1997
National Community Leaders Network Meeting, Richland, Washington.
(Contact: Billie Mauss, RL, 509-372-4512)

May 5-9, 1997
Hanford Tanks Initiative Retrieval Technical Review, Richland, Washington.
(Contact: Pete Gibbons, RPP, 509-372-4926)

May 6-8, 1997
1997 Technical Meeting of the Institute of Environmental Science, Los
Angeles, California.
(Contact: John LaFemina, PNNL, 509-375-6895)

May 15-16, 1997
Tanks Subgroup Meeting of the Community Leaders Network Meeting,
Richland, Washington.
(Contact: Billie Mauss, RL, 509-372-4512)

May 31, 1997
Complete Prototype Testing of Retrieval End Effector for Idaho National
Engineering and Environmental Laboratory
(Contact: Jim Lee, SNL, 505-844-6937)

June 1997 TTP Review Meeting, Las Vegas, Nevada (tentative).
(Contact: Jeff Frey, RL, 509-372-4546)

June 1997
North American Mixing Forum.
(Contact: Jim Lee, SNL, 505-844-6937)

July 7-9, 1997
Russian-U.S. Retrieval Working Group, St. Petersburg, Russia

http://www.srs.gov/general/news-notes/ans/robotic_topical.html
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(Contact: Jim Lee, SNL, 505-844-6937)

September 7-11, 1997
Science and Technology for Disposal of Radioactive Tank Waste
Symposium at American Chemical Society Annual Meeting, Las Vegas,
Nevada. For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

September 30, 1997
Completion of Enhanced Sluicing Tests
(Contact: Jim Lee, SNL, 505-844-6937)

General TFA Technical Team Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm_brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: rw_allen@pnl.gov

John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
E-mail: jp_lafemina@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: sn_schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
E. W. Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704

http://www.acs.org/meetings/lasvegas/welcome.htm
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E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to
Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending March 28, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts | How to Subscribe/Automatic

E-Mail Notification | Back Issues |

Significant Events

Third Cesium Removal Run Completed

The third run of the Cesium Removal Demonstration completed on
March 23, 1997. During this run, two ion-exchange columns were
operated in series at a flow of six column volumes per hour.
Approximately 10,320 gallons of supernate was processed.
Preliminary analysis of the data indicates that the 10 gallons of
sorbent in the first column loaded ~222 Ci of cesium-137, 2.8 Ci of
cesium-184, and 1.3 Ci of strontium-90. The 10 gallons of sorbent
in the second column loaded ~112 Ci of cesium-137, 1.5 Ci of
cesium-134, and 0.03 Ci of strontium-90. This configuration -- with
the second column -- varied from previous demonstrations. The
sorbent from both columns has been sluiced, dried, and placed in
the temporary storage area in Building 7877. The documentation
necessary to transfer the loaded sorbent to the Oak Ridge
National Laboratory Solid Waste Storage Area is currently being
completed.

To date, ~15,500 gallons of supernate have been processed and
~513 Ci of cesium-137 have been removed. With the removal of
this cesium, the residual supernate, which is now in Melton Valley
Storage Tank W-30, has a lower activity. When this waste is
processed for immobilization, the risk to the workers will be less
because of the waste's lower activity. Also, this waste will be less
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expensive to handle, package, and ship offsite to a repository.
When the radioactive demonstrations are completed, this
technology will be transferred to the users to remove radionuclides
from tank waste at Oak Ridge Reservation and possibly Savannah
River Site and Hanford Site. (Contact: Phil McGinnis, ORNL, 423-
576-6845)

End Effector Prototype Being Tested for
Idaho National Engineering and
Environmental Laboratory

Eight of the 11 high-level radioactive waste tanks at the Idaho
National Engineering and Environmental Laboratory are lined with
cooling coils (see photo). To clean up these tanks, the radioactive
waste needs to be cleaned from the coils. Testing of an end
effector to clean the cooling coils has begun. Testing of the
prototypical end effector is continuing along the predetermined test
matrix. Positioning of the end effector in relation to the cooling
tubes appears to contribute in much the same way as the angle of
approach to the cleaning of the underside of the tubing. A delay in
running one test allowed the simulant to move from the realm of
"tarry" to closer to "epoxy-like" and accounted for extremely
minimal cleaning of the side walls in contrast to expectations.

For this testing, staff has obtained additional simulants. The three
simulants to be used are gypsum, calcium carbonate, and silica
sand, after verification has been completed. The test bed at the
Idaho Site has been cleaned, and the first in the series of tests
using gypsum has been completed with promising results. Tests
will be completed by May 31, 1997. (Contact: Jim Lee, SNL, 505-
844-6937)

Conferences and Meetings

Technical Midyear Review Held in Richland,
Washington

From March 4 to 7, 1997, the Technical Advisory Group conducted
a technical review of the technologies in the TFA. The group
reviewed more than 15 technologies and six functional areas. This
review consisted of presentations by selected Principal
Investigators and Technology Integration Managers and a closed
door session with the Technical Advisory Group. A summary
session, led by Wally Schulz (chairperson of the group) concluded
the meeting. Concurrent meetings were held with the Site
Representatives, User Steering Group, and stakeholders. While
the final input from the review group has not been received, the
overall outcome was positive. (Contact: John LaFemina, PNNL,
509-375-6895)
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Evaluating Porous Electrode Technology and
Nitrate/Nitrite Removal

On March 17, 1997, a meeting was held at USC to review the
status of the work on evaluating porous electrode technology to
remove nitrate/nitrite and chromate from alkaline waste solutions,
such as those in tanks at Hanford Site, Savannah River Site, and
Oak Ridge Reservation. The efficiency of the nitrate/nitrite
reduction is impacted by low levels of chromate. Attempts to
identify an electrode and conditions for the removal of chromate
have been unsuccessful. Therefore, the focus has shifted to
improve the nitrate/nitrite efficiency in the presence of chromate.

Preliminary results for a method that provides good efficiency for
the nitrate/nitrite reduction in an undivided cell in the presence of
up to 350 parts per million chromate were reported by University of
South Carolina. Additional tests are planned to determine the
upper limit of chromate that can be tolerated by the process and
determine if there is any accumulation of chromium on the
electrodes. The process will also be tested in a flow cell. (Contact:
Bill Holtzscheiter, SRS, 803-725-2170/803-725-2596)

Waste Slurry Transport Instrumentation
Investigation Kickoff

Preventing pipelines from plugging and monitoring waste slurries
during transport operations were identified as strong needs at
three U.S. Department of Energy sites during the Deployment
Project's site needs review meetings. Testing is currently being
conducted in an Oak Ridge Reservation pipeline test loop to
evaluate instruments that could be deployed at the inlet to the
pipeline. In response to this need area, the Deployment Project is
sponsoring a limited investigation that would evaluate alternatives
not currently being tested under the Characterization Monitoring
and Sensor Technology program at the Oak Ridge Reservation.

The Deployment Project will look at commercial slurry pipelines
and methods for monitoring properties of the slurry materials as
they are transported along the pipeline. The study will focus on the
Hanford Site, based on information and needs identified by various
Tank Waste Remediation System projects. The resulting
information will be useful to other sites with similar problems.
Areas of concern to be investigated are 1) identifying methods to
determine if plugging conditions are developing as transfers are in
progress, 2) mitigation responses to prevent plugging of transfer
lines when there is an indication of plugging, and 3) measurement
of mass and heat being transferred for safety considerations.
(Contact Jim Lee, SNL, 505-844-6937)

Upcoming Activities

http://www.gnet.org/gnet/gete/cmst/
http://www.gnet.org/gnet/gete/cmst/
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April 27-May 1, 1997 
Seventh Topical Meeting on Robotics and Remote Systems,
Augusta, Georgia. For more information, visit the web site. 
(Contact: Jim Lee, SNL, 505-844-6937)

May 6-8, 1997
1997 Technical Meeting of the Institute of Environmental Science,
Los Angeles, California.
(Contact: John LaFemina, PNNL, 509-375-6895)

May 31, 1997
Complete Prototype Testing of Retrieval End Effector for Idaho
National Engineering and Environmental Laboratory
(Contact: Jim Lee, SNL, 505-844-6937)

June 1997
North American Mixing Forum.
(Contact: Jim Lee, SNL, 505-844-6937)

July 7-9, 1997
Russian-U.S. Retrieval Working Group, St. Petersburg, Russia
(Contact: Jim Lee, SNL, 505-844-6937)

September 7-11, 1997
Science and Technology for Disposal of Radioactive Tank Waste
Symposium at American Chemical Society Annual Meeting, Las
Vegas, Nevada. For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

September 30, 1997
Completion of Enhanced Sluicing Tests
(Contact: Jim Lee, SNL, 505-844-6937)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm_brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: rw_allen@pnl.gov

http://www.srs.gov/general/news-notes/ans/robotic_topical.html
http://www.acs.org/meetings/lasvegas/welcome.htm
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John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
E-mail: jp_lafemina@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: sn_schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
E. W. Holtzscheiter, WSRC
Phone: 803-725-2596
Fax: 803-725-4704
E-mail: earl.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov

How to Subscribe/Automatic E-mail
Notification
The Tank Focus Area Technical Highlights is only available at this
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current
technical events and accomplishments on a monthly to biweekly
basis. To be sure you don't miss an issue, see "How to
Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending February 28, 1997

| Significant Events | Conferences and Meetings | Upcoming
Activities | Technical Team Contacts | How to Subscribe/Automatic

E-Mail Notification | Back Issues |

Significant Events

Cesium Removal Technology Processes Over
4,500 Gallons of Radioactive Waste

The second run of the Cesium Removal Demonstration was
started on February 16, 1997, and completed on February 24,
1997. This second run processed 4,763 gallons of supernate from
Melton Valley Storage Tank W-29, located at the Oak Ridge
Reservation, before 50% breakthrough occurred. Preliminary
analyses indicate that the 10 gallons of crystalline silicotitante (the
ion exchange media) held approximately 154 curies of cesium-
137, 2 curies of cesium-134, and 0.7 curies of strontium-90. The
loaded sorbent was sluiced from the ion-exchange column, dried,
and remotely transferred to the temporary shielded area set up in
Building 7877. Lockheed Westinghouse Savannah River
Corporation is conducting a vitrification demonstration on a the
cesium loaded sorbent. The cesium loaded sorbent will be shipped
from the Oak Ridge Reservation to the Savannah River Site in a
30-gallon stainless steel container. Staff at these sites have
worked closely to design, fabricate, and test lifting/shielding
fixtures and other remotely operated equipment that will be
compatible with facilities at both sites and with the transportation
cask.

With the waste processed in this and the first run, the TFA is more
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than 5,000 gallons toward the goal of processing 22,000 gallons of
radioactive waste this fiscal year. The next run, scheduled in
March 1997, will be a double column run, meaning that about
10,000 gallons of waste will be treated. No major operational or
radiological problems were encountered on this campaign.
(Contact: Phil McGinnis, ORNL, 423-576-6845)

Countercurrent Demonstration of Strontium
Extraction Done on Actual Waste

At Idaho National Engineering and Environmental Laboratory,
countercurrent demonstration of the strontium extraction process
was successfully demonstrated in a 24-stage centrifugal contactor
pilot plant using actual tank waste. This demonstration is the first
ever completed with this process in countercurrent extraction
equipment using actual waste. The test was performed at the
Remote Analytical Laboratory Hot Cell with the assistance of
scientists from Argonne National Laboratory. No operational
problems were experienced and analytical results are pending.
This technology should reduce the strontium concentration in the
tank waste to levels well below the U.S. Nuclear Regulatory
Commission Class A low-level waste criteria of 0.04 curies per
cubic meter. This would allow some of the tank waste to be
disposed of as low-level waste, which is a far less expensive
disposal process than disposing of it as high-level waste. (Contact:
Phil McGinnis, ORNL, 423-576-6845)

Preliminary Results from Caustic Recycle
and Recovery Work

Sample analyses from the first radioactive demonstration test of
the caustic recycle and recovery technology were completed. The
results indicated 1) an overall electrical efficiency for the transport
of sodium across the membrane into the catholyte compartment of
55% to 60%, 2) 69% of the cesium-137 present in the waste
present in the anolyte transported into the caustic product in the
catholyte, and 3) no evidence for the transport of aluminum, boron,
chromate, chloride, formate, oxalate, iron, fluoride, nitrate, nitrite,
silicon, sulfate, zinc, ruthenium-106, antimony-125 and antimony-
126 from the anolyte into the caustic product. (Contact: Phil
McGinnis, ORNL, 423-576-6845)

Light-Duty Utility Arm (LDUA) Can be
Deployed in Flammable Gas Tanks

The LDUA has been successfully qualified to operate in
radioactive waste tanks that potentially contain flammable gas
atmospheres. The testing was performed in the LDUA Cold Test
Facility at the Hanford Site, near Richland, Washington. With this
testing complete, and the Flammable Gas Equipment Advisory
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Board having reviewed the issue, the system is now closer to
being ready for deployment in March in Hanford Site Tank 241-
AX-104 as part of the Hanford Tanks Initiative. The LDUA is a
deployment platform, capable of deploying characterization and
retrieval end effectors inside radioactive waste tanks. (Contact: Jim
Lee, SNL, 505-844-6937)

Nondestructive Examination End Effector for
the Light-Duty Utility Arm Demonstrated

Teamed with Oceaneering Space Systems (OSS), the Remote
Tank Inspection End Effector was demonstrated on February 4,
1997, at the LDUA Cold Test Facility. As part of the
demonstration, the LDUA was used to deploy the end effector past
a simulated tank wall and then reposition it to specific locations on
the wall to perform detailed inspection and analysis. The simulated
tank wall was made up of calibrated stainless steel and carbon
steel plates containing pits and cracks of known dimension. The
Remote Tank Inspection End Effector -- using a noncontacting
nondestructive examination technique called Alternating Current
Field Measurement -- successfully located and sized the pits and
cracks on the plates at stand-off distances ranging from 0.5 to 1.0
inches. Deployment of this system with the LDUA inside a Hanford
Site tank is being reviewed. (Contact: Jim Lee, SNL, 505-844-
6937)

Waste Dislodging Hose Management System
Demonstrated with LDUA

The Waste Dislodging and Conveyance Hose Management
System has successfully demonstrated sluicing activities in the
integrated mode with the LDUA located in the Oak Ridge National
Laboratory Tanks Technology Test Facility. Three repetitive tests
were performed with these systems working together as designed.
(Contact: Jim Lee, SNL, 505-844-6937)

Conferences and Meetings

Hanford Tanks Initiative (HTI) Technical Peer
Review on Characterizing Residual Tank
Waste Conducted

A technical peer review of the HTI plan to characterize residual
waste at Tank 241-AX-104 was conducted on February 19-20,
1997, in Richland, Washington. The peer review team was lead by
Dr. Caroline Purdy, U.S. Department of Energy, Headquarters,
Program Manager of the Characterization, Monitoring, and Sensor
Technology Crosscutting Program (EM-50). The purpose of the
review was to assess the adequacy of the technical approach,
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implementation strategy, and technology selection to characterize
the radionuclide and hazardous chemical inventory at the 241-AX-
104 tank site in support of the performance assessment and
alternatives for closure of the Hanford Site single-shell tanks.
Presentations were made by the HTI Project Manager, the HTI
Closure Lead, and members of the HTI Characterization
implementation team. The two day review concluded with a
debriefing by the review team which endorsed the technical
approach, provided constructive recommendations to reduce the
technical risks associated with technology deployments, and
proposed solutions to assure that the best available technology is
identified and applied to the problem. The team also stressed the
significant regulatory, institutional and implementation challenges
that need to be addressed immediately to assure that the
necessary characterization information is gathered as soon as
possible and is technically defensible. (Contact: Al Noonan, PNNL,
372-6394)

Hanford and Idaho National Engineering and
Environmental Laboratory Deployment Needs
Reviewed

The Characterization and Retrieval Process Deployment Systems
project team met with Savannah River Site representatives on
February 13, 1997, to review site needs related to deployment of
tools, sensors, systems in tanks. Representatives of both Office of
Waste Management (EM-30) high-level waste tanks and Office of
Environmental Restoration (EM-40) Old Solvent Tanks programs
provided information on their technology needs and deployment
issues. The EM-40 program is working on a CERCLA remediation
action on 22 horizontal tanks containing wastes from plutonium-
uranium solvent extraction operations. These tanks are of
unknown integrity and are expected to contain sludges left behind
after solvent pumping operations that were discontinued in the
1970s. These sludges are expected to contain some transuranic
materials and organics and may have significant radiation and
contamination issues. The tanks were purchased from salvage and
little is documented about their physical dimensions, access or
conditions. No definitive remediation plan is yet in place, but
closure of the tanks is a near term goal for this tank complex.
Although no specific needs for these tanks were submitted to the
TFA, EM-40 is very interested in any information that is available
from TFA work or in sharing information with other EM-40 tank
projects at the Oak Ridge Reservation and the Idaho National
Engineering and Environmental Laboratory to close horizontal
tanks. (Contact: Jim Lee, SNL, 505-844-6937)

Upcoming Activities
March 4-7, 1997 
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FY97 Technical Midyear Review, Richland, Washington. 
(Contact: John LaFemina, PNNL, 509-375-6895)

April 27-May 1, 1997 
Seventh Topical Meeting on Robotics and Remote Systems,
Augusta, Georgia. For more information, visit the web site. 
(Contact: Jim Lee, SNL, 505-844-6937)

September 7-11, 1997 
Science and Technology for Disposal of Radioactive Tank Waste
Symposium at American Chemical Society Annual Meeting, Las
Vegas, Nevada. For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

General TFA Technical Team
Contacts
Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
E-mail: tm_brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: rw_allen@pnl.gov

John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
E-mail: jp_lafemina@pnl.gov

Steve Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: sn_schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization

http://www.srs.gov/general/news-notes/ans/robotic_topical.html
http://www.acs.org/meetings/lasvegas/welcome.htm


TFA - Technical Highlights

http://emslws03/tfa/hilight/back/28feb97.htm[10/13/2009 10:47:20 AM]

John Plodinec, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: john.plodinec@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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Technical Highlights
The Tanks Focus Area will publish a newsletter of current events and accomplishments on a recurring basis. To be
sure you don't miss an issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of this page.

Period Ending January 31, 1997

| Significant Events | Conferences and Meetings | Upcoming Activities | Technical Team Contacts | How to
Subscribe/Automatic E-Mail Notification | Back Issues |

Significant Events

Caustic Recovery and Recycle Process Completes First Radioactive Demonstration

An electrochemical process is being evaluated to recover sodium hydroxide (caustic) from alkaline tank wastes. At the
Savannah River Site, the target waste stream is the decontaminated salt solution produced from the in-tank
precipitation process.

The initial test of the radioactive demonstration was done on December 19, 1996. This test completed a milestone due
December 31. The batch test used a divided ElectroCell MP flow reactor equipped with Nafion® Type 350 membrane.
The cell voltage was about 0.8 volts higher than previous simulant testing at the same current density, which is
attributed to the lower operating temperature (40°C versus 50°C) and the different membrane (Type 350 versus Type
324). The test was stopped after 3.5 hours as the cell voltage increased indicating depletion of hydroxide in the analyte
(waste) feed tank was near. Based on the hydroxide concentration of the waste solution, it had been estimated that all
of the hydroxide would be consumed after 3.6 hours of operation. The electrochemical cell was disassembled after the
test. Visual inspection showed no evidence of attack of any cell components. Liquid samples, taken periodically during
the test, are currently being analyzed for chemical and radiochemical composition. (Contact: Phil McGinnis, ORNL,
423-576-6845)

Flowsheet Testing Performed on Strontium Extraction Process

With the 24 stages of 2-centimeter centrifugal contactors located in Idaho National Engineering and Environmental
Laboratory's Remote Analytical Laboratory shielded cell, a strontium extraction flowsheet test was performed using
simulated tank waste spiked with strontium-85. Greater than 99.96% of the strontium was removed, which is sufficient
to reduce the strontium activity to below the U.S. Nuclear Regulatory Commission Class A low-level waste limit of
0.04 Ci/m3. Analytical detection limits for strontium were reached so the actual removal efficiency could not be
determined. However, based on the measured distribution coefficients for strontium in the extraction section (DSr>8.0),
it is expected that an actual removal efficiency of >99.999% was obtained. A flowsheet demonstration is planned in
FY97 using actual tank waste in the 24-stage centrifugal contactor pilot plant. (Contact: Phil McGinnis, ORNL, 423-
576-6845)

Technical Highlights Undergoes a Few Changes

As you may already know, the TFA Technical Team highlights are now being distributed exclusively over the Internet
system. To be notified when the new highlights have been posted, please complete the following instructions. Send an
E-mail message to LISTSERV@LISTSERV.PNL.GOV In the body of the message (not the subject line), type
SUBSCRIBE TFALIST First_Name Last_Name; for example, type SUBSCRIBE TFALIST Joan Smith. That's all!
Within a few days, you'll receive a welcome message confirming your subscription and telling you how to
unsubscribe, stop notifications while you are away on vacation, and get help. (Contact: Kristin Manke, PNNL, 509-
372-6011)
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Error in Previous Highlight Report

The TFA issues call for proposal for FY98 deployment projects in February 1997 reported last month was incorrect.
There is no call for proposals on this topic planned. (Contact: Kristin Manke, PNNL, 509-372-6011)

Conferences and Meetings

Crystalline Silicotitanate Gate Review

This review meeting, was held in Richland, Washington, on January 13 and 14. At the review, organized by the TFA,
presentations and discussions took place on the current status of research involving crystalline silicotitanate. The
purpose of the review was to ensure that crystalline silicotitanate technology is at a sufficient maturity level and that all
technical, regulatory, and safety issues have been identified and appropriately addressed. (Contact: Phil McGinnis,
ORNL, 423-576-6845)

Upcoming Activities

February 10-13, 1997 
Strategic Laboratory Council, Denver, Colorado. (Contact: Terri Stewart, PNNL, 509-375-4423)

February 13-18, 1997 
1997 Annual American Association for the Advancement of Science Meeting, Seattle, Washington.
(Contact: Rod Quinn, PNNL, 509-375-6625)

February 19-20, 1997
Hanford Tanks Initiative Characterization Technical Peer Review, Richland, Washington.
(Contact: Al Noonan, PNNL, 509-372-6394)

March 4-7, 1997 
FY97 Technical Midyear Review, Richland, Washington. 
(Contact: John LaFemina, PNNL, 509-375-6895)

April 27-May 1, 1997 
Seventh Topical Meeting on Robotics and Remote Systems, Augusta, Georgia. For more information, visit the web
site. 
(Contact: Jim Lee, SNL, 505-844-6937)

September 7-11, 1997 
Science and Technology for Disposal of Radioactive Tank Waste Symposium at American Chemical Society Annual
Meeting, Las Vegas, Nevada. For more information, visit the web site. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

General TFA Technical Team Contacts

Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
E-mail: t_stewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265

http://www.srs.gov/general/news-notes/ans/robotic_topical.html
http://www.srs.gov/general/news-notes/ans/robotic_topical.html
http://www.acs.org/meetings/lasvegas/welcome.htm
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Fax: 509-372-6268
E-mail: tm_brouns@pnl.gov

Robert W. Allen, Program Integration Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: rw_allen@pnl.gov

John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
E-mail: jp_lafemina@pnl.gov

Stephan Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
E-mail: sn_schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
John Plodinec, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: john.plodinec@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
E-mail: cpz@ornl.gov

Retrieval and Closure
Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
E-mail: jhlee@sandia.gov

Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
E-mail: peter_w_gibbons@rl.gov

Safety
Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
E-mail: hsullivan@lanl.gov
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How to Subscribe/Automatic E-mail Notification

The Tank Focus Area Technical Highlights is only available at this online location. To receive an automatic electronic
"reminder" and topic list when each new issue becomes available, type SUBSCRIBE TFALIST First_Name
Last_Name in the body of the E-mail for automatic notification of Technical Highlights.

Example:

SUBSCRIBE TFALIST Joan Smith

You may also use your own E-mail to send that message to LISTSERV@LISTSERV.PNL.GOV

How Do We Become the Department We
Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.

mailto:LISTSERV@LISTSERV.PNL.GOV
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The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
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within the      department
Add your comments 

Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.

17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept
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Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

24. Would you be interested in
participating or developing some aspect of
this activity?

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.

Thank you for participating in this survey.
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Technical Highlights
December 1995

SIGNIFICANT ITEMS

New Safety Requirements on Hanford Tanks May Cause Raman Probe
Redesign. On the November 29 cone penetrometer conference call, recent
findings about the unacceptable quantities of trapped flammable gases
in some Hanford tanks were discussed. These findings have prompted new
controls to be applied to all 177 Hanford Site tanks to further reduce
the potential risk of fire. These conditions fall under the National
Electrical Code (NEC) Class 1, Division 1, Group B requirements and
call for nonsparking tools and the elimination of energy sources in
and near the tanks. In response to these new requirements, the
following design options must be considered: 1) assure the Raman
sapphire window can withstand a static internal pressure test of 500
psi; 2) consider an alternative probe design that would isolate the
window from the current probe calibration actuator solenoid coil; or
3) redesign for a pneumatic rather than an electrical actuator. These
options are being addressed by the Westinghouse Hanford Company
(WHC),
Applied Research Associates (ARA), and Lawrence Livermore National
Laboratory (LLNL) engineering team as a high priority. (Contact: Tom
Thomas, INEL, 208-526-3086)

New Raman Deployment Task to Facilitate Technology Transfer. The new
Raman probe deployment task activities will facilitate technology
transfer to WHC Operations in FY 1996 several months in advance of the
original planning schedule. These activities include 1) Raman operator
training, 2) support for Raman probe acceptance testing, 3)
development of the optimum protocol for data acquisition, and 4)
preparation of an operations manual. These activities allow TFA to
meet the Hanford user's schedule for deployment of the cone
penetrometer system. WHC will provide the technical support staff,
operators, field support staff, and logistics (e.g., riggers) deemed
necessary to transition to routine operations. (Contact: Tom Thomas,
INEL, 208-526-3086)

Target Description for Laser Ablation/Mass Spectrometer (LA/MS)
Software Developed. A multiphase target description for the

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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development of operating software (i.e., control and data acquisition
functions) for the LA/MS instrument system has been developed and
agreed to by the LA/MS Project Control Software Working Group. This
software will make the LA/MS an operator friendly technology for data
acquisition and reduction, improving the overall efficiency of the
technology. (Contact: Tom Thomas, INEL, 208-526-3086)

Particle Stream Sampling Method for LA/MS. An accurate method of
sampling the particle stream with minimal impact on the sample stream
has been implemented that allows measurement of the particle counts
both at the inlet and outlet of the plume transport line. The data
will be used to verify efficient plume transport and to support
inductively coupled plasma/mass spectrometer data quantification. This
method involves inserting a hypodermic needle through the wall of the
tubing through which the main particle plume is transported. Then, a
very small portion of the plume is pulled through the syringe and
taken to the particle analyzer. (Contact: Tom Thomas, INEL,
208-526-3086)

Oak Ridge Confined Sluicing End Effector Prototype Testing. A
subcontract has been placed with National Liquid Blaster (NLB)
Corporation to provide a high pressure pump for the Oak Ridge Confined
Sluicing End Effector testing at the Hydraulic Test Bed. The pump will
be delivered to Hanford during mid-December 1995. Before delivery,
test personnel will travel to NLB in Wixom, Michigan, to receive
operator training. (Contact: Jim Lee, SNL at PNNL, 509-372-6372 or
Pete Gibbons, WHC, 509-372-0095)

FY 1996 Metrics Revision 0 Completed. The TFA metrics for FY 1996 have
been completed and submitted to U.S. Department of
Energy-Headquarters. A list of FY 1996 demonstrations is available on
request. (Contact: Marilyn Quadrel, PNNL, 509-372-4948)

Light-Duty Utility Arm (LDUA) Functional Test a Success. The first
LDUA manipulator arm was built and assembled, and the subsystem was
delivered to Spar, the prime integrating contractor. The LDUA is being
checked out and will soon start a series of acceptance tests. During
January, this subsystem will be integrated with remaining subsystems,
which will culminate in an on-time delivery to WHC in March 1996.
(Contact: Jim Lee, SNL at PNNL, 509-372-6372 or Pete Gibbons, WHC,
509-372-0095)

MEETINGS AND EVENTS

Cone Penetrometer/Raman Project Conference Call. On November 29, a
conference call was held to status the design and fabrication of the
cone penetrometer and platform; to status the procurement, design, and
testing of components for the Raman addition; and to status the WHC
contract to ARA for component testing and integration of the Raman
addition. Participants included technology developers and managers at
WHC, Pacific Northwest National Laboratory (PNNL), LLNL, Idaho
National Engineering Laboratory (INEL), and ARA. The next conference
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call is scheduled for December 18 at 9 a.m. PST. (Contact: Al Noonan,
PNNL, 509-372-6394 or Tom Thomas, INEL, 208-526-3086)

LDUA Detailed Design Review Conducted. A very successful detailed
design review was conducted on the Oak Ridge Modified LDUA (MLDUA).
Both the WHC LDUA staff and the Oak Ridge National Laboratory (ORNL)
customer were pleased and both approved Spar to proceed to "cut metal"
and begin manufacturing of the MLDUA. (Contact: Jim Lee, SNL at PNNL,
509-372-6372 or Pete Gibbons, WHC, 509-372-0095)

Solid-Liquid Separation System Integration Meeting. System integration
for solid-liquid separation has been successful in improving
communication among the U.S. Department of Energy (DOE) sites. A
conference call was held on November 14, with participants from
Savannah River Site (SRS), INEL, ORNL, PNNL, and Science Applications
International Corporation (SAIC) (representing the U.S. Department of
Energy-Headquarters). In addition, communications among the
researchers in solid-liquid separations have significantly increased.
This has led to coordination of efforts and prioritization of tasks.
Funding has not been received for the ORNL or PNNL tasks, delaying the
schedule outlined at the kick-off meeting in September 1995. Schedules
will need to be revised when funding is finalized. (Contact: Phil
McGinnis, ORNL, 423-576-6845)

UPCOMING ACTIVITIES

12/13 Clean and Closure Demo Technical Review at SRS. (Contact: Jim
Lee, SNL at PNNL, 509-372-6372 or Pete Gibbons, WHC,
509-372-0095)
12/18 Cone Penetrometer/Raman Project Conference Call between WHC,
PNNL, LLNL, INEL, and ARA. (Contact: Tom Thomas, INEL,
208-526-3086)
Jan/FebOut-of-Tank Evaporator Demonstration scheduled to begin with
25,000 gallons of waste. The date is not currently set.
(Contact: Phil McGinnis, ORNL, 423-576-6845)
1/15 Cone Penetrometer/Raman 60% Design Review at the Hanford Site
(tentative). (Contact: Tom Thomas, INEL, 208-526-3086)
1/16-19Efficient Separations and Processing Crosscutting Program
Meeting in Gaithersburg, Maryland. (Contact: Terri Stewart,
PNNL, 509-375-4423)
1/23 community Leaders Network Meeting at Hanford Site. (Contact:
Marilyn Quadrel, PNNL, 509-372-4948)
1/23-26Technical Exchange on Retrieval Technologies with Russia's
MINATOM and other Russian institutes in Augusta, Georgia.
(Contact: Jim Lee, SNL at PNNL, 509-372-6372 or Pete Gibbons,
WHC, 509-372-0095)
4/1 100% Cone Penetrometer/Raman design review at the Hanford
Site (tentative). (Contact: Tom Thomas, INEL, 208-526-3086)

GENERAL TFA TECHNICAL TEAM CONTACTS

o Rod Quinn, Technical Team Manager PNNL,
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509-375-6625/Fax 509-372-4662/ rk_quinn@pnl.gov

o Nick Lombardo, Deputy Technical Team Mgr PNNL,
509-375-3644/Fax 509-372-6364/ nj_lombardo@pnl.gov

o Marilyn Quadrel, Program Integration Coordinator PNNL,
509-372-4948/Fax 509-375-4422/ mj_quadrel@pnl.gov

o Terri Stewart, Technical Integration Coordinator PNNL,
509-375-4423/Fax 509-372-6364/ t_stewart@pnl.gov

TECHNOLOGY INTEGERATION MANAGERS (TIMS)

o Characterization: Tom Thomas, INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov

o Immobilization: John Plodinec, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov

o Pretreatment: Phil Mcginnis, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov

o Retrieval and Closure: Jim Lee, SNL @ PNNL
509-372-6372/Fax 509-372-6364/jh_lee@pnl.gov

o Deputy TIM: Pete Gibbons, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov

o Safety: Harold Sullivan, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov

DISTRIBUTION OF HIGHLIGHTS REPORT AND TFA DIRECTORY

Send your request to bj_kirk@pnl.gov. Please include recipient's email
address. The TFA highlights and TFA directory are available on the FTP
server as noted: ftp.pnl.gov/pub/outgoing/tfa.
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Technical Highlights
November 22, 1996

SIGNIFICANT EVENTS

TFA TECHNICAL TEAM EXPERIENCES CHANGES 
In November, the TFA Technical Team underwent a number of team
member 
changes. Rod Quinn is leaving the Technical Team to manage key 
environmental science and technology activities at Pacific Northwest 
National Laboratory. Rod has served on the TFA since its inception 
and has provided a strong vision to our team. "Rod made the new 
approach to solving EM tank waste problems a reality," commented Terri 
Stewart, who has just accepted the role as Technical Team Manager. 
"Terri has demonstrated her ability to lead the technical program 
development and implementation extremely well." commented Billy Shipp, 
Associate Laboratory Director for Environmental Technology at Pacific 
Northwest National Laboratory. Some other roles have shifted within 
the Technical Team. Tom Brouns is now Technical Integration 
Coordinator, John LaFemina is the Acting Strategic Integration 
Coordinator, Steve Schlahta is the Technical Operations Coordinator, 
and Bob Allen is the Program Integration Manager. (Contact: Terri 
Stewart, PNNL, 509-375-4423)

EXTENDIBLE NOZZLE PLANNED FOR OAK RIDGE SITE
The user at the Oak Ridge Reservation, Tennessee, has requested an 
Extendible Nozzle system to integrate into their remediation plans. 
The Retrieval Processing Development and Enhancements Team will 
deliver the Extendible Nozzle to Oak Ridge in May 1997. The team 
would like to work with the Oak Ridge staff to test the system in the 
Cold Test Facility at Oak Ridge. The system will include the 
Extendible Nozzle, the water pump to meet their requirements, the 
hydraulic system for the nozzle, and the controls. A memorandum of 
understanding will be negotiated. (Contact: Jim Lee, SNL, 
505-844-6937)

LIGHT-DUTY UTILITY ARM #4 DELIVERED TO OAK RIDGE NATIONAL
LABORATORY 
The Light-Duty Utility Arm system (Unit #4) being developed for the 
Oak Ridge National Laboratory has successfully completed Acceptance 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Testing at Spar Aerospace's test facility and was shipped to Oak Ridge 
National Laboratory on November 15, 1996. Support equipment for the 
LDUA has already been delivered to the Oak Ridge Reservation. 
Delivery of the arm system to Oak Ridge National Laboratory marks a 
significant accomplishment in the goal to provide Light-Duty Utility 
Arm robotic technology to three DOE sites in FY97. (Contact: Jim Lee, 
SNL, 505-844-6937)

TOPOGRAPHICAL MAPPING SYSTEM CALIBRATION COMPLETED 
Operational testing and collection on Topographical Mapping System 
calibration data have been completed successfully at Oak Ridge 
National Laboratory. The accurate collection of calibration data 
demonstrates that the system can be repaired and recalibrated without 
returning to the manufacturer's facility. Staff at Oak Ridge National 
Laboratory have repeatedly mapped the calibration area in the basement 
of 7603 Building successfully. The staff are also working with the 
Hanford Site representatives to develop a test plan that will verify 
the measurement accuracy of the Topographical Mapping System when
used 
in volumetric measurements of underground storage tanks. (Contact: 
Jim Lee, SNL, 505-844-6937)

TWO HOT DEMOS OF AEA TECHNOLOGY PLANNED
The TFA is collaborating with EM-30 users at the Savannah River Site 
and Oak Ridge Reservation to conduct two hot demonstrations of AEA 
technology in 1997. AEA's fluidic pulse jets will be installed in the 
Oak Ridge Reservation's Bethel Valley Evaporator Service Tanks to 
mobilize compacted sludge for retrieval and transfer. At the Savannah 
River Site, AEA fluidic sample pumps will be installed and 
demonstrated in high-level waste tanks to support sampling and 
analysis of the in-tank precipitation process. (Contact: Tom Brouns, 
PNNL, 509-372-6265)

TEST PLAN COMPLETED FOR CESIUM FLOW STUDIES
The test plan for the crystalline silicotitanate column test with 
Hanford Site complex concentrate supernate has been completed. 
Equipment fabrication is nearly complete, and currently, the test 
should be performed in December. However, the transfer of the 
supernate to this task cannot be completed until the current shutdown 
of the tank farm operations at the Hanford Site is lifted. (Contact: 
Phil McGinnis, ORNL, 423-576-6845)

CONFERENCES AND MEETINGS

JOINT TFA-ENVIRONMENTAL MOLECULAR SCIENCES LABORATORY
WORKSHOP 
On October 29 and 30, 1996, scientists and engineers from around the 
country met, along with Hanford Site users and stakeholders, to 
discuss the science needs associated with the remediation of Hanford's 
177 underground waste tanks. The draft report from the workshop has 
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been issued to participants for comment. The final report is expected 
to be issued by DOE by the end of 1996 (tentative). (Contact: John 
LaFemina, PNNL, 509-375-6895)

TECHNOLOGY INTEGRATION MANAGERS AND USER STEERING
GROUP
MEETING 
On November 13 and 14, 1996, the TFA Technical Team, including 
Technology Integration Managers and the User Steering Group, met at 
the Hanford Site to review FY96 accomplishments, discuss planned 
activities and accomplishments for FY97, and set the stage for program 
development activities in FY97. Information from the October TFA 
Meeting with the DOE Site Representatives was reviewed with the User 
Steering Group; this included details of the revised program 
development process that will take user needs and develop a 
prioritized, multiyear technical response. (Contact: Terri Stewart, 
PNNL, 509-375-4423)

RUSSIAN RETRIEVAL WORKSHOP HELD
From November 11 through 18, Russian and U.S. scientists met to 
discuss retrieval equipment and sludge monitoring. From November 11 
to 14, the Russians visited the Hanford Site and discussed the hydro 
levator, the pulsating pump, and the hydro monitor that the Russians 
will be sending to test in Hanford's 336 Facility. The hydro levator 
uses a single waterjet to convey slurries from tanks. The pulsating 
pump uses compressed air and vacuum (for low liquid levels in the 
tank) to pump waste from a tank without adding water or supernate. 
The hydro monitor uses submerged jets to "locally" slurry the sludge 
and direct that slurry to either the hydro levator or the pulsating 
pump. All of these technologies have been successfully tested and are 
currently in use in Southern Siberia. The equipment for testing in 
the United States is being fabricated and will be tested in Russia, 
using U.S. developed sludge simulants, before shipment to the United 
States. Integrated tests in the 336 Facility will be performed during 
the spring of 1997 with the help of Russian engineers. In addition to 
the specific pieces of equipment, sludge characteristics were 
discussed to support a sludge modeling task being performed by Russian 
scientists for the TFA. On November 18 and 19, 1996, the Russian 
scientists visited the Savannah River Site and talked with personnel 
knowledgeable about the sludge characteristics that affect sludge 
retrieval and transfer. (Contact: Roger Gilchrist, PNNL, 
509-372-6088)

UPCOMING ACTIVITIES

1/97
Loaded crystalline silicotitanate sent to SRS for vitrification. 
(Contact: Phil McGinnis, ORNL, 423-576-6845)

1/8-9/97
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Community Leaders Network Meeting, location to be determined. 
(Contact: John LaFemina, PNNL, 509-375-6895)

2/13-18/97
1997 Annual American Association for the Advancement of Science 
Meeting, Seattle, Washington. (Contact: Terri Stewart, PNNL, 
509-375-4423)

March 1997 (tentative)
Technical Midyear Review. (Contact: Terri Stewart, PNNL, 
509-375-4423)

4/27-5/1/97
Seventh Topical Meeting on Robotics and Remote Systems, Augusta, 
Georgia. (Contact: Jim Lee, SNL, 505-844-6937)

9/7-11/97
Science and Technology for Disposal of Radioactive Tank Waste 
Symposium at American Chemical Society Annual Meeting, Las Vegas, 
Nevada. (Contact: Nick Lombardo, PNNL, 509-375-3644)

GENERAL TFA TECHNICAL TEAM CONTACTS
TERRI STEWART, Technical Team Manager
PNNL, 509-375-4423/Fax 509-372-6364/ 
t_stewart@pnl.gov
ROBERT ALLEN, Program Integration Manager
PNNL, 509-372-4298/Fax 509-372-6364
THOMAS BROUNS, Technical Integration Coordinator
PNNL, 509-372-6265/Fax 509-372-6364/ 
tm_brouns@pnl.gov
JOHN LAFEMINA, Strategic Integration Coordinator
PNNL, 509-375-6895/Fax 509-375-4468/ 
jp_lafemina@pnl.gov
STEPHAN SCHLAHTA, Technical Operations Coordinator
PNNL, 509-375-6542/Fax 509-372-4662/sn_schlahta@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMs) 
Characterization: TOM THOMAS, INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov
Immobilization: JOHN PLODINEC, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov
Pretreatment: PHIL MCGINNIS, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov
Retrieval and Closure: JIM LEE, SNL
505-844-6937/Fax 505-844-1480/jhlee@sandia.gov 
PETE GIBBONS, Deputy TIM, NHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov
Safety: HAROLD SULLIVAN, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov
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DISTRIBUTION OF HIGHLIGHTS REPORT AND TFA DIRECTORY

Send your request to gc_notch@pnl.gov. Please include recipient's 
E-mail address. The TFA highlights is available on the FTP server as 
noted: ftp.pnl.gov/pub/outgoing/tfa. Note, the TFA highlights will be 
deleted on a periodic basis.
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Technical Highlights
October 25, 1996

SIGNIFICANT EVENTS

TECHNETIUM REMOVAL FLOW STUDIES COMPLETED
Technetium removal from tank waste is being studied in an effort to 
reduce the amount of high-level tank waste that will require expensive 
immobilization and storage. Two bench-scale column flow tests with 
actual double-shell slurry feed from Hanford Site Tank 101-AW were 
completed, producing interesting results. Two pertechnetate selective 
materials, Reillex(TM)-HPQ and ABEC 5000, were tested in a small 
bench-scale column system. Both materials were found to be effective 
at removing pertechnetate from the waste. However, an unexpectedly 
high fraction (15% to 25%) of the technetium-99 was not removed by 
either material. X-ray absorption spectroscopy was used to confirm 
that this fraction is a reduced chemical form of technetium-99, 
nonpertechnetate. The appearance of this nonpertechnetate in 
double-shell slurry feed is unexpected and may impact target 
technetium removal levels. Based on these results, other tanks will 
need to be tested to understand this problem and methods to convert 
nonpertechnetate to pertechnetate may need to be explored. The 
results of this work, which complete a milestone requirement on the 
project, are available in a draft report. (Contact: Phil McGinnis, 
ORNL, 423-576-6845)

SILICA GEL INVESTIGATED FOR IMMOBILIZATION OF TECHNETIUM IN

INTERNATIONAL STUDY
When technetium and important actinides, such as neptunium, are 
removed from the tank waste, they must be immobilized. The TFA and 
the Russian Research Institute for Chemical Technology have been 
working to adapt the Russian silica gel process to immobilize these 
radionuclides. Sorption of technetium and neptunium from four 
different acidic solutions (possible products of pretreatment 
processes) has been investigated. Only 65% of the technetium and 50% 
of the neptunium could be sorbed on the gel in a single pass when 
these were contained in a 1M nitric acid solution. However, if 1 g/L 
of the chemical DTPA was added to the solution, sorption of both 
increased to 95%. A similar effect was observed with the addition of 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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urea at 12 g/L. This silica gel process is effective for immobilizing 
technetium and could provide an option for immobilizing the technetium 
separated from the tank waste by pretreatment. (Contact: John 
Plodinec, SRS, 803-725-2170)

CONFERENCES AND MEETINGS

LIGHT-DUTY UTILITY ARM (LDUA) FY97 KICKOFF WORKSHOP
COMPLETED
The LDUA program completed an FY97 kickoff workshop to layout planning 
and schedules for LDUA project activities. The LDUA Program Lead, 
Pacific Northwest National Laboratory staff, and principal 
investigators from Oak Ridge National Laboratory, Sandia National 
Laboratories, and Idaho National Engineering Laboratory discussed 
integrated project activities. The major project focuses for FY97 
will be deployment of the LDUA system in the Oak Ridge gunite tanks 
and completion of the LDUA technology transfer to the Hanford Tank 
Waste Remediation System Operations organization. The Oak Ridge 
technical staff provided a demonstration of the Houdini vehicle and 
the Confined Sluicing End Effector that will be used with the Modified 
LDUA in the gunite tank retrieval demonstration next spring. 
(Contact: Jim Lee, SNL, 505-844-6937)

RESEARCH AND DEVELOPMENT ANNOUNCEMENT REVIEW
A review of the response to the joint TFA-Characterization, 
Monitoring, and Sensor Technology Crosscutting Program Research and 
Development Announcement was held October 22 and 23 in Las Vegas, 
Nevada. The review ran very smoothly with the TFA providing the user 
review and the Office of Science and Technology's team providing the 
technical review. The recommendations from both the user and 
technical review teams were presented to the U.S. Department of 
Energy (DOE) source selection panel and DOE's Nevada Operations Office 
contracting officer for a decision. (Contact: John LaFemina, PNNL, 
509-372-6895)

UPCOMING ACTIVITIES

10/29-30 Joint TFA-Environmental Molecular Sciences Laboratory 
workshop on the science needs for remediating Hanford 
tanks. (Contact: John LaFemina, PNNL, 509-372-6895)

11/13 Technology Integration Managers Meeting at Hanford Site. 
(Contact: Terri Stewart, PNNL, 509-375-4423)

11/14-15 Tanks Focus Area User Steering Group Meeting. (Contact: 
Rod Quinn, PNNL, 509-375-6625)

11/18-22 International Workshop in Argentina. (Contact: Roger 
Gilchrist, PNNL, 509-372-6088)
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11/21 EM-50 Business Review Meeting at DOE-HQ. (Contact: John 
LaFemina, PNNL, 509-372-6895)

11/22 Environmental Management Advisory Board Meeting, 
Subcommittee on Technology Development. (Contact: Rod 
Quinn, PNNL, 509-375-6625)

12/4-5 Community Leaders Network Meeting in Washington, D.C. 
Area. (Contact: John LaFemina, PNNL, 509-372-6895)

2/13-18/97 1997 Annual American Association for the Advancement of 
Science Meeting, Seattle, Washington. (Contact: Rod 
Quinn, PNNL, 509-375-6625)

March 1997 Midyear Technical Review (tentatively). (Contact: Nick 
Lombardo, PNNL, 509-375-3644)

4/27-5/1/97 Seventh Topical Meeting on Robotics and Remote Systems, 
Augusta, Georgia. (Contact: Jim Lee, SNL, 
505-844-6937)

GENERAL TFA TECHNICAL TEAM CONTACTS
ROD QUINN, Technical Team Manager
PNNL, 509-375-6625/Fax 509-372-4662/ 
rk_quinn@pnl.gov
NICK LOMBARDO, Deputy Technical Team Mgr
PNNL, 509-375-3644/Fax 509-372-6364/ nj_lombardo@pnl.gov
TERRI STEWART, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/ t_stewart@pnl.gov 
THOMAS BROUNS, Program Integration Manager
PNNL, 509-372-6265/Fax 509-372-6268/ 
tm_brouns@pnl.gov
JOHN LAFEMINA, Strategic Initiative Coordinator
PNNL, 509-375-6895/Fax 509-375-4468/ 
jp_lafemina@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMs) 
Characterization: TOM THOMAS, INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov
Immobilization: JOHN PLODINEC, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov
Pretreatment: PHIL MCGINNIS, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov
Retrieval and Closure: JIM LEE, SNL
505-844-6937/Fax 505-844-1480/jhlee@sandia.gov 
PETE GIBBONS, Deputy TIM, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov
Safety: HAROLD SULLIVAN, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov
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Technical Highlights
October 11, 1996

SIGNIFICANT EVENTS

LIGHT-DUTY UTILITY ARM (LDUA) DEPLOYED
The LDUA was deployed in Hanford Site Tank T-106 on September 27, 
1996. The LDUA was used to examine and videotape, in 
three-dimensional color stereo, various areas of the tank and waste 
surfaces that had not previously been accessible. The flawless 
deployment and operation of the LDUA system in Tank T-106 demonstrated

TFA's ability to team with commercial vendors to adapt and apply 
existing technology to inspect, characterize, and ultimately clean out 
underground radioactive waste tanks. Three additional LDUA systems 
for use at Hanford, Oak Ridge, and Idaho sites will be completed and 
delivered in the next 5 months. (Contact: Jim Lee, SNL, 505-844-6937)

LASER ABLATION/MASS SPECTROMETER (LA/MS) DEPLOYED
The 222-S hot cell LA/MS system successfully determined the 
constituents of an actual waste sample on September 24, 1996. Initial 
data were recorded on the evening of September 24 and additional data 
were recorded on September 26, 1996. The waste sample contained a 
broad number of chemical constituents including heavy metals and 
radionuclides. Independent analytical results allowed preliminary 
comparison with the initial LA/MS data. Good correlations were seen 
between key elemental/isotopic data. This initial data will be very 
useful for helping to establish rapid tank waste fingerprints. This 
successfully completes the major Tank Waste Remediation System and
TFA 
fiscal year-end milestones. (Contact: Tom Thomas, INEL, 208-526-3086)

CONE PENETROMETER/RAMAN PROJECT ON HOLD
The Applied Research Associates, Inc. skid-mounted cone penetrometer 
unit built for Tank Waste Remediation System applications was 
transferred to the Fuels Material Evaluation Facility at the Hanford 
Site in September. Reassembly, installation and testing of the Cone 
Penetrometer are complete. This satisfies the TFA milestone. The 
system will be stored until a specific Tank Waste Remediation System 
application is identified. 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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(Contact: Tom Thomas, INEL, 208-526-3086)

CONFERENCES AND MEETINGS

MATERIALS FOR VITRIFICATION SYSTEMS INTERNATIONAL
WORKSHOP 
This workshop brought together materials developers, equipment 
designers, and users, in a forum which identified needs and 
opportunities. TFA's Technology Integration Manager for 
Immobilization helped organize and participated in a workshop. 
Participants included users from Savannah River Site, West Valley, and 
Idaho National Engineering Laboratory (INEL), and British Nuclear Fuels 
Limited in the United Kingdom; DOE and commercial melter providers; and 
laboratories with extensive materials characterization. 
The following emerged as major needs and/or opportunities:

* Materials with improved resistance to high temperature attack by 
halides, sulfates, and other salts, either in the vapor phase, or as 
molten salts.
* Improved techniques for joining/welding materials.
* Techniques for reliably sensing or predicting imminent failure. 
* Materials with improved erosion resistance, particularly at the 
melt line or other triple points.
* Materials with improved resistance to thermal cycling/shock.
* Materials with improved mechanical properties, especially creep 
resistance.

The TFA will seek to leverage resources from DOE and the private 
sector to address these needs. (Contact: John Plodinec, WSRC, 
803-725-2170)

JOINT GROUT DEVELOPMENT PROGRAM MEETING
Representatives of AEA Technology and INEL high-level waste program 
were brought together by the TFA to define a joint program. The 
objective is to develop a grout process for the low-activity fraction 
of INEL's sodium-bearing waste. AEA will carry out two major 
activities:

* Test and develop equipment using an INEL-developed formulation. 
The equipment could be used on other low-activity wastes. Because 
INEL has no experience in grouting, use of AEA's expertise should 
accelerate the INEL program.
* Evaluate an alternative to INEL's current flowsheet. Instead of 
denitration before grouting, AEA will attempt to grout the 
low-activity fraction directly. (Contact: John Plodinec, WSRC, 
803-725-2170)

SLUDGE WORKSHOP AT OAK RIDGE RESERVATION
On September 24, a sludge workshop was held to 1) involve the TFA 
Technical Team, TFA Review Group, technical experts from four sites, 
and Efficient Separations and Processing Crosscutting Program, in fact 
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finding; 2) identify problem areas and key issues; 3) assess the 
correlation between problems and the TFA sludge program; and 4) list 
findings and recommendations. Before the workshop, input was obtained 
from principal investigators and consultants.

The following questions were identified during the workshop: 
1) Is hydraulic mining feasible? A key concern is gel formation. 
2) Can chromium be leached sufficiently without solubilizing other 
elements? The current enhanced sludge washing data indicate that 
without improved removal of chromium, larger than expected high-level 
waste volumes will be produced.
3) Can a treatment system be engineered that avoids or handles 
aluminum precipitation and gel formation without excessive caustic or 
water usage? 
4) To what extent is blending an option? 
5) Can temperature and other process parameters be controlled 
adequately and safely during in-tank processing? 
6) What demos are needed by the TFA? 
7) Is it practical to leach sufficient quantities of aluminum from 
high boehmite sludges at the Savannah River Site, South Carolina? 
8) How can TFA most effectively transfer information?

The status of TFA accomplishments and challenges on these key issues 
was reviewed. Other issues discussed included acid-side processing, 
transuranic extraction acid processing on Oak Ridge Reservation 
sludge, countercurrent decanting, and material balance closure. 
(Contact: Phil McGinnis, ORNL, 423-576-6845)

UPCOMING ACTIVITIES

10/22-23 TFA/Characterization, Monitoring, and Sensor Technologies 
Proposal Review, Las Vegas, Nevada. (Contact: John 
LaFemina, PNNL, 509-372-6895)

10/29-30 Joint TFA-Environmental Molecular Sciences Laboratory 
workshop on the science needs for remediating Hanford 
tanks. (Contact: John LaFemina, PNNL, 509-372-6895)

11/18-22 International Workshop in Argentina. (Contact: Roger 
Gilchrist, PNNL, 509-372-6088)

2/13-18/97 1997 Annual American Association for the Advancement of 
Science Meeting, Seattle, Washington. (Contact: Rod Quinn, 
PNNL, 509-375-6625)

March 1997 Midyear Technical Review (tentatively). (Contact: Nick 
Lombardo, PNNL, 509-375-3644)

4/27-5/1/97 Seventh Topical Meeting on Robotics and Remote Systems, 
Augusta, Georgia. (Contact: Jim Lee, SNL, 505-844-6937)
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GENERAL TFA TECHNICAL TEAM CONTACTS
ROD QUINN, Technical Team Manager
PNNL, 509-375-6625/Fax 509-372-4662/ 
rk_quinn@pnl.gov
NICK LOMBARDO, Deputy Technical Team Mgr
PNNL, 509-375-3644/Fax 509-372-6364/ nj_lombardo@pnl.gov
TERRI STEWART, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/ t_stewart@pnl.gov 
THOMAS BROUNS, Program Integration Manager
PNNL, 509-372-6265/Fax 509-372-6268/ 
tm_brouns@pnl.gov
JOHN LAFEMINA, Strategic Initiative Coordinator
PNNL, 509-375-6895/Fax 509-375-4468/ 
jp_lafemina@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMs) 
Characterization: TOM THOMAS, INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov
Immobilization: JOHN PLODINEC, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov
Pretreatment: PHIL MCGINNIS, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov
Retrieval and Closure: JIM LEE, SNL
505-844-6937/Fax 505-844-1480/jhlee@sandia.gov 
PETE GIBBONS, Deputy TIM, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov
Safety: HAROLD SULLIVAN, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov

DISTRIBUTION OF HIGHLIGHTS REPORT AND TFA DIRECTORY

Send your request to gc_notch@pnl.gov. Please include recipient's 
E-mail address. The TFA highlights is available on the FTP server as 
noted: ftp.pnl.gov/pub/outgoing/tfa. Note, the TFA highlights will be 
deleted on a periodic basis.
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Technical Highlights
September 15, 1996

SIGNIFICANT EVENTS

MOBILE CESIUM REMOVAL SYSTEM WORKING ON ACTUAL TANK
WASTE 
The liquid waste in DOE's radioactive waste tanks is highly 
radioactive with most of the radioactivity coming from cesium-137. 
This radionuclide emits gamma radiation, which has the greatest 
penetrating power of all the types of radiation and can penetrate and 
damage critical organs in the body. Gamma radiation complicates the 
handling and disposal of these wastes. Also, because the tank waste 
contains this radionuclide, it must be immobilized as high-level 
waste, a very expensive process. 

The Cesium Removal System began hot operations at the Oak Ridge 
Reservation on the morning of September 15, 1996, on schedule. The 
system removes cesium from the tank waste; thus, the bulk of the tank 
waste can be remediated in a safer and less expensive manner. This 
mobile ion-exchange system is currently processing supernate from 
Melton Valley Storage Tank W-29. The system uses existing facilities 
for such activities as the off-gas system, secondary containment, and 
utilities. This system works by flowing the liquid waste through a 
column packed with a material that will selectively absorb cesium and 
let the other materials flow through. The column materials will be 
sent to the Savannah River Site for vitrification. Besides Oak Ridge, 
this system also benefits the Savannah River, Idaho, and Hanford 
Sites. (Contact: Phil McGinnis, ORNL, 423-576-6845)

LIGHT-DUTY UTILITY ARM (LDUA) MOVES FROM DEVELOPMENT TO
DEPLOYMENT 
On September 10, 1996, "Beneficial Ownership" of the LDUA system was 
transferred to Tank Waste Remediation System Operations (EM-30) from 
the TFA and was transported to T Tank Farm at the Hanford Site for 
deployment. This transfer to EM-30 announces the LDUA's move from a 
developing technology to one that will soon be deployed in a tank to 
help resolve the characterization and retrieval problems. 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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The LDUA is a mobile robotic system that will deploy other tools in 
waste tanks. These tools will be instrumental in retrieval, 
surveillance, confined sluicing, inspection, and waste analysis. The 
LDUA system contains 1) a flexible and adaptive robotic arm that can 
be positioned in tanks through the tank openings (called risers), 2) a 
telescoping deployment housing, 3) a deployment vehicle, 4) an 
operations trailer, and 5) various tools called end effectors. The end 
effectors can be deployed at multiple elevations and positions within 
the tank. (Contact: Jim Lee, SNL, 505-844-6937)

CRYSTALLINE SILICOTITANATE (CST) PERFORMS WELL ON
HANFORD
SUPERNATE 
The ion-exchange resin, CST, worked well to separate cesium from 
double-shell slurry feed supernate from Hanford Tank 101-AW in a 
recent series of tests. An effective method of cesium removal will 
benefit the program by separating the cesium, which has a higher 
disposal cost, from the other waste products. The Tank 101-AW 
supernate (diluted with 50% water), which had very small amount of 
alpha and beta emitters, was passed through an 8-mL column of CST 
(Ionsiv IE-911) at a flow rate of 6 column volumes (CV)/h. The initial 
and 50% breakthroughs were detected at 330 and 660-670 CV, 
respectively. In the resorcinol-formaldehyde run, 50% breakthrough 
occurred at 13.5 CV. Total gamma and cesium gamma radiation were 
measured, and nearly all of the gamma radiation was from cesium. The 
time between the column of CST and the detector was 1 h, which is more 
than twenty half-lives for barium-137. No barium bleed was observed. 
This cesium removal system included a guard column, which is a second 
column in series. Fines greater than 10 micrometer but less than 20 
micrometer were observed in this column. (Contact: Phil McGinnis, 
ORNL, 423-576-6845) 

ALTERNATIVE PROCESSES MAY BE NEEDED TO SUFFICIENTLY
REMOVE 
NONPERTECHNETATE
Two column flow tests were performed on Hanford Site waste to 
demonstrate technetium removal from Hanford Tank 101-AW supernate by 
ABEC 5000 (Eichrome Industries) and ReillexÖ-HPQ (Reilly Industries). 
Differences in the breakthrough curves for a technetium-99m 
pertechnetate tracer and the technetium-99 in the feed indicate that 
nonpertechnetate is 15%-22% of the total technetium. This unexpected, 
large amount of nonpertechnetate was not extracted by existing 
technologies. Thus, the species may be more widespread than previously 
thought, and alternative processes or adjustment of the feed chemistry 
may be required to adequately remove technetium. (Contact: Phil 
McGinnis, ORNL, 423-576-6845)

MEETINGS AND CONFERENCES

TECHNICAL EXCHANGE WITH RUSSIAN VITRIFICATION EXPERTS 
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Roger Gilchrist and John Plodinec of the TFA lead the U.S. delegation 
for a technology exchange with Russian vitrification experts. This 
provided a unique opportunity for personnel from the Defense Waste 
Processing Facility at the Savannah River Site, the West Valley 
Demonstration Project, the TFA and the Mixed Waste Focus Area to share 
experiences and to identify common challenges in the vitrification of 
waste. The Russian delegation was led by Evgeniy Dzekun, chief 
engineer of the Russian high-level waste vitrification facility at 
Chelyabinsk-65.

Several recommendations were developed during the workshop. These 
included the following:

* An annual exchange of information on the status of vitrification in 
Russian and English, via an annual report or a joint working group.

* Preparation of a handbook on the design, construction, startup and 
operational experience of DOE and MINATOM vitrification facilities.

* Technical exchange workshops between facility maintenance, system 
monitoring and diagnostics melter materials performance, and process 
controls specialists.

* Examination of the condition of the Russian EP-500 melter, which 
has operated for 6 years.

* Development of procedures and methods to determine when melters 
have reached the ends of their lives.

* Development of means to appropriately alter operational modes of 
important process vessels (e.g., the melter) as they age.

* Comparison of experience in criticality safety, noble metal and 
nickel sulfide behavior, and mercury behavior during vitrification.

* Development of processes for vitrification of salt wastes.

* In situ monitoring of glass viscosity.

These recommendations will be forwarded to the Joint Coordinating 
Committee for Environmental Management for consideration. Efforts are 
underway to try to initiate a specialists' workshop on melter 
materials. (Contact: Roger Gilchrist, WHC, 509-376-5310)

TFA/CHARACTERIZATION, MONITORING, AND SENSOR
TECHNOLOGY (CMST)
CALL 
EVALUATION
On September 4-5, the TFA and the CMST Crosscutting Program evaluated

proposals in response to their joint call for FY 1997-funded 
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technology development activities The call requested assistance in 
pipeline slurry transport monitors, sludge washing monitors, and 
cesium/technetium column breakthrough monitors. The TFA and CMST 
assembled reviewers from a variety of sources, including the DOE 
complex, industry, academia, and the National Academy of Sciences, to 
evaluate the 24 proposals received. The evaluation process went very 
smoothly. The TFA Technical Team was praised for its contribution to 
the development and conduct of the call and the proposal evaluation 
process. Ray Wymer, retired Division Direction from the Oak Ridge 
National Laboratory and a member of the National Academy of Sciences, 
characterized the review process as well organized, efficient, and 
very successful. (Contact: Bob Allen, PNNL, 509-372-4298)

UPCOMING ACTIVITIES

9/24 Hot test of Light-Duty Utility Arm System 
completed. (Contact: Rod Quinn, PNNL, 509-375-6625)

9/24 Technical Review of the Sludge Program at Oak 
Ridge. (Contact: Phil McGinnis, ORNL, 423-576-6845) 

10/7-9 TFA Meeting, Atlanta, Georgia. (Contact: Rod 
Quinn, PNNL, 509-375-6625)

10/29-30 Processing Science Workshop. (Contact: John LaFemina, 
PNNL, 509-372-6895)

2/13-18/97 1997 Annual American Association for the Advancement of 
Science Meeting, Seattle, Washington. (Contact: Rod Quinn, PNNL, 
509-375-6625)

March 1997 Midyear Technical Review (tentatively). (Contact: Nick 
Lombardo, PNNL, 509-375-3644)

4/27-5/1/97 Seventh Topical Meeting on Robotics and Remote 
Systems, Augusta, Georgia. (Contact: Jim Lee, SNL, 505-844-6937)

GENERAL TFA TECHNICAL TEAM CONTACTS
ROD QUINN, Technical Team Manager
PNNL, 509-375-6625/Fax 509-372-4662/ 
rk_quinn@pnl.gov
NICK LOMBARDO, Deputy Technical Team Mgr
PNNL, 509-375-3644/Fax 509-372-6364/ nj_lombardo@pnl.gov
TERRI STEWART, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/ t_stewart@pnl.gov 
THOMAS BROUNS, Program Integration Manager
PNNL, 509-372-6265/Fax 509-372-6268/ 
tm_brouns@pnl.gov
JOHN LAFEMINA, Strategic Initiative Coordinator
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PNNL, 509-375-6895/Fax 509-375-4468/ 
jp_lafemina@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMs) 
Characterization: TOM THOMAS, INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov
Immobilization: JOHN PLODINEC, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov
Pretreatment: PHIL MCGINNIS, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov
Retrieval and Closure: JIM LEE, SNL
505-844-6937/Fax 505-844-1480/jhlee@sandia.gov 
PETE GIBBONS, Deputy TIM, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov
Safety: HAROLD SULLIVAN, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov

DISTRIBUTION OF HIGHLIGHTS REPORT AND TFA DIRECTORY

Send your request to gc_notch@pnl.gov. Please include recipient's 
E-mail address. The TFA highlights are available on the FTP server as 
noted: ftp.pnl.gov/pub/outgoing/tfa. Please note, the TFA highlights 
will be deleted on a periodic basis.
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Technical Highlights
August 16, 1996

SIGNIFICANT EVENTS

Cesium Removal Sorbent Tested. The Oak Ridge National Laboratory Cell 
C ion-exchange continuous flow system was used to test the cesium 
removal sorbent that will be used in the Cesium Removal Demonstration. 
The demonstration is set to start up in September. Cesium removal was 
shown using a commercial preparation of UOP IONSIV IE-911 crystalline 
silicotitanate to treat Melton Valley Storage Tank supernatant from 
Tank W-29. 

The test was conducted at a flow rate of six column volumes per hour 
using a column that has a 1.45-cm internal diameter and contains 10.4 
mL of the crystalline silicotitanate. The W-29 feed was fed 
continuously to beyond the 50% breakthrough point. Preliminary 
indications are that slightly more than 505 column volumes were reached 
at the 50% breakthrough point. Complete characterization of the 
experiment must wait for thorough analytical results to be obtained on 
the W-29 feed and the samples taken of the column effluent during the 
run. No problems were seen during the operation of the column, and the 
results were consistent with previous results obtained on Melton Valley 
Storage Tank W-27 feed. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Cells Unit Filters Results Obtained. In the first Oak Ridge National 
Laboratory Cells Unit Filter test, gunite and associated tanks W3/W4 
sludge composite was used. Runs were made at solids concentrations of 
approximately 1 and 5 wt%. An attempt was made to use the test matrix 
recommended by Savannah River Technology Center to determine the 
effects of transmembrane pressure drop and axial velocity. Operating 
problems were encountered while running at the lower velocities of the 
test matrix. The runs at these concentrations of solids were 
completed by operating at the maximum attainable velocity at pressure 
drops of 10 and 20 psi. The filtrate flux ranged from about 0.02 to 
0.08 gpm per square foot.

While increasing the concentration of solids to 10%, the slurry 
circulation rate could not be maintained, and the unit was shut down. 
Several possible causes of the circulation problem have been 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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considered and modifications to the unit are planned. (Contact: Phil 
McGinnis, ORNL, 423-576-6845)

Light-Duty Utility Arm (LDUA) Qualification Test Completed. 
Qualification testing of the Hanford LDUA system has been successfully 
completed. Completion of the qualification testing of the LDUA System 
demonstrates that the system (consisting of six primary subsystems 
integrated together) is fully functional and is ready to be deployed 
into Tank 106-T. 

The qualification test was performed using the actual procedures that 
will be used to operate the LDUA in the field. The successful 
completion of the qualification test demonstrates that both the 
equipment and procedures have been properly prepared and allow work to 
be completed in the tank as anticipated. With the qualification 
testing completed, operators from tank farms are currently training and 
practicing deployment activities using the actual operations procedures 
at the LDUA Cold Test Facility. (Contact: Jim Lee, SNL, 505-844-6937)

Topographical Mapping System Testing Started. The Topographical 
Mapping System has been set up in the Tanks Technology Cold Test 
Facility at the Oak Ridge National Laboratory and acceptance testing 
has been started. During the first week the test cell was mapped, and 
all gross features of the area were found to be easily discernible. 
The mapping system was able to determine the size of all features 
mapped to within 0.25 inches. (Contact: Jim Lee, SNL, 505-844-6937)

Laser Ablation/Mass Spectrometer System Performs Well in Cold Test. 
Shakedown testing of the individual subsystems of the laser 
ablation/mass spectrometer at the Hanford Site was initiated during 
the week July 15 to verify all control and data transfer 
interconnections and individual subsystems' functions. Problems were 
corrected as they were encountered. Initial cold testing of the 
integrated system was performed successfully using a glass reference 
sample and resulted with the following: 

1) The cold test successfully demonstrated the functionality of all 
system components including the sample scanning stages, the supporting 
instruments (i.e., laser pulse energy meter, particle size 
spectrometer, and auto-focus sensor), the sample holder, the 
electronics interface between the system computer and the inductively 
coupled plasma/mass spectrometer instrument computer, and intrasystem 
data and command communications

2) Integrated data files (i.e., mass spectra and complementary 
instrument data) were recorded successfully by the system control and 
data acquisition computer.

3) The data recorded for the glass standard sample replicated the 
results of previous tests performed on the Lab Demonstration LA/MS 
System. (Contact: Tom Thomas, INEL, 208-526-3086) 
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Vitrification of Ion Exchange Material. Preliminary results on the 
vitrification of high-level sludge and the crystalline silicotitanate 
(CST) sorbent show that no crystalline material was present in glasses 
with 28 wt% sludge and 8 wt% CST. These glasses are currently being 
tested to determine durability and chemical composition.

Glasses with 45 wt% CST sorbent were amorphous after heat treatment, 
while glasses with 50 wt% CST contained significant amounts of 
crystalline material. Glasses with 46 - 49 wt% CST have been prepared 
and are in testing to determine the edge of the operating window. 
(Contact: John Plodinec, WSRC, 803-725-2170)

Multiyear Program Plan Completed. The TFA's multiyear program plan 
for FY97-FY99 was sent to DOE-Headquarters on time. (Contact: Rod 
Quinn, PNNL, 509-375-6625)

MEETINGS AND CONFERENCES

Borehole Miner and Extendible Nozzle Demonstrated. An informal 
demonstration was given in the 336 Building of the Hanford Site on 
July 29. (Contact: Rod Quinn, PNNL, 509-375-6625)

UPCOMING ACTIVITIES

8/18-23 Spectrum `96 Conference, Seattle, Washington. (Contact: Cheryl 
Thornhill, PNNL, 509-375-2532)

8/22 National Academy of Sciences' Committee on Building an 
Environmental Management Science Program Meeting. (Contact: John 
LaFemina, PNNL, 509-375-6895)

9/24 Hot test of Light-Duty Utility Arm System completed. (Contact: 
Rod Quinn, PNNL, 509-375-6625)

9/24-27 The Eighth Annual Weapons Complex Monitor Decisionmakers' 
Forum in Jacksonville, Florida. (Contact: Rod Quinn, PNNL, 
509-375-6625)

2/13-18/97 1997 Annual American Association for the Advancement of 
Science Meeting, Seattle, Washington. (Contact: Rod Quinn, PNNL, 
509-375-6625)

March 1997 Midyear Technical Review (tentatively). (Contact: Nick 
Lombardo, PNNL, 509-375-3644)

4/27-5/1/97 Seventh Topical Meeting on Robotics and Remote Systems, 
Augusta, Georgia. (Contact: Jim Lee, SNL, 505-844-6937)
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GENERAL TFA TECHNICAL TEAM CONTACTS

ROD QUINN, Technical Team Manager PNNL, 509-375-6625
Fax 509-372-4662/rk_quinn@pnl.gov
NICK LOMBARDO, Deputy Technical Team Mgr
PNNL, 509-375-3644/Fax 509-372-6364/nj_lombardo@pnl.gov
TERRI STEWART, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/ t_stewart@pnl.gov 
THOMAS BROUNS, Program Integration Manager
PNNL, 509-372-6265/Fax 509-372-6268/ 
tm_brouns@pnl.gov
JOHN LAFEMINA, Strategic Initiative Coordinator
PNNL, 509-375-6895/Fax 509-375-4468/ 
jp_lafemina@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMs) 
Characterization: TOM THOMAS, INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov
Immobilization: JOHN PLODINEC, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov
Pretreatment: PHIL MCGINNIS, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov
Retrieval and Closure: JIM LEE, SNL
505-844-6937/Fax 505-844-1480/jhlee@sandia.gov 
PETE GIBBONS, Deputy TIM, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov
Safety: HAROLD SULLIVAN, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov

DISTRIBUTION OF HIGHLIGHTS REPORT AND TFA DIRECTORY

Send your request to gc_notch@pnl.gov. Please include recipient's 
E-mail address. The TFA highlights and TFA directory are available on 
the FTP server as noted: ftp.pnl.gov/pub/outgoing/tfa.
Please note, the TFA highlights will be deleted on a periodic basis.
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Technical Highlights
June 30, 1996

SIGNIFICANT EVENTS

Cone Penetrometer Truck Tested and Being Shipped to Hanford
Site. During June, final assembly and testing of the specialized 
cone penetrometer truck designed and built by Applied Research 
Associates, Inc., was completed. The cone penetrometer will be used 
for in situ rheology and moisture and chemical species measurements. 
This technology can augment, and where possible, take the place of 
coring and laboratory analysis. Phase two of the acceptance test 
procedure was done in mid-June and confirmed the specialized 
skid-mounted cone penetrometer truck's ability to consistently and 
accurately perform the remaining tasks on the acceptance test 
procedure. This portion of the testing was significant because it 
demonstrated the co-functioning of the data acquisition software, 
the electronic systems, and the hydraulic systems. 

Applied Research Associates, Inc., personnel are preparing to send 
the cone penetrometer truck from their facility in Vermont to the 
Hanford Site via a train. The unit is scheduled to arrive on 
approximately July 29. When the cone penetrometer arrives at the 
Hanford Site, Applied Research Associates, Inc., staff will
supervise the transport of the unit to its final destination. (Contact: 
Tom Thomas, INEL, 208-526-3086)

Sample Holder Revised for Laser Ablation/Mass Spectrometer. 
The revised design for the sample holder has been completed
based on design review discussions. Drawings have been provided 
to Westinghouse Hanford Company staff and a physical mockup of 
the sample holder has also been provided for in-cell shakedown 
testing for handling ability with manipulators. (Contact: Tom 
Thomas, INEL, 208-526-3086)

Inductively Coupled Plasma/Mass Spectrometer (ICP/MS) Fume 
Hood Fabrication is Beginning. In support of the ICP/MS
instrument enclosure, the fume hood vendor has initiated materials 
procurement, materials have been received, and fabrication is 
proceeding with most metal cutting complete, and assembly and 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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welding in progress. The ICP/MS is part of the laser ablation/mass 
spectrometer, which will determine the amount of most 
elemental/isotopic constituents in samples with no sample 
preparation. Pacific Northwest National Laboratory and 
Westinghouse Hanford Company quality assurance staff are
scheduled for an onsite vendor inspection on July 8 and 9 with 
shipment to Hanford scheduled for July 17. (Contact: Tom 
Thomas, INEL, 208-526-3086)

Crystalline Silicotitanate (CST) Wins R&D 100 Award. Sandia 
National Laboratories scientists, collaborating with Texas A&M 
University researchers and UOP (industrial partner), as part of 
Efficient Separations and Processing Crosscutting Program have 
won an R&D 100 award for their invention of a new, highly 
selective inorganic ion-exchange material, CST, for removal of 
cesium-137 from nuclear waste. This technology is estimated to 
save $450 million in capital and operating costs for the Hanford 
Site cleanup and was commercialized in record time. The CST 
will be used for a full-scale demonstration on Melton Valley 
Storage Tank waste by the TFA in September 1996. (Contact:
Kurt Gerdes, EM-53, 301-903-7289)

Cesium Removal Demonstration Acceptance Testing Completed. 
The cesium removal demonstration ion-exchange system was 
performance and acceptance tested at the shop of Walter N. 
Yoder & Sons in Cumberland, Maryland, from June 24 to 29. 
Tests included completion of a functional test by TTI 
Engineering, Inc., and Lockheed Martin Energy Research for
operation of all three skids. Also, the following were inspected: 
2) all mechanical equipment, 3) all manual valves, 4) all
solenoid valves, 5) all relief valves, 6) all sample port valves, 7) 
all motorized valves, and 8) all instrumentation. All 
specifications listed in the procurement documentation for the 
cesium removal demonstration system were verified.

In general, the tests went well. There were no major operational 
problems, all equipment and instrumentation functioned 
satisfactorily, the sorbent sluiced easily into and out of the 
columns, and the sorbent dried faster than expected. Most of the 
problems were associated with the electrical and control systems, 
and many of these were corrected at the shop by either Lockheed 
Martin Energy Research or TTI Engineering, Inc., personnel. 
The items that were not corrected are minor and can be fixed as 
soon as necessary parts are obtained. The ion-exchange system 
should be delivered ORNL on July 11. (Contact: Phil McGinnis, 
ORNL, 423-576-6845)

Gel Formation Observed in Enhanced Sludge Washing Test with 
Hanford Sludges. Tests were run using the baseline sludge 
flowsheet procedure to see if gels formed with Hanford Tank 104-T 
sludges. Significant solid formation was observed after about a 
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week. The gel is probably a phosphate fluoride material that may 
occur whenever significant phosphate is present and available for 
distribution into the liquid phase. Solid formation after 
leaching raises concerns about downstream processing of
the liquor after sludge washing. Current plans are to mix this 
solution with the supernate. With solutions at or near saturation 
with aluminum, temperature reductions can cause reprecipitation. 
This could cause problems in the ion-exchange system. In 
addition, liquid streams from sludge treatment will contain
anions such as phosphate, aluminate, and chromate that can 
impact the performance of anion exchangers used for technetium
removal. In the past, work was done that shows the ion-exchange works
best 
at low temperatures, conditions opposite to
that favorable for a stable sludge liquor. (Contact: Phil 
McGinnis, ORNL, 423-576-6845)

LDUA Acceptance Testing Initiated at Hanford. Personnel from 
Spar Aerospace and Westinghouse Hanford Company completed 
functional checks of the Light-Duty Utility Arm (LDUA) software 
systems, which was the final step in preparing the system to 
conduct the formal Spar acceptance test procedure, which was 
initiated on June 10, 1996. The LDUA is a deployment system 
that provides a mobile multi-axis positioning system that will 
access the tanks through existing openings.

As part of the LDUA software testing, Spar personnel 
demonstrated the LDUA's ability to operate under software 
control. The demonstration consisted of following a preplanned
path from a specified starting point to a point in space, moving the 
elbow joints while maintaining the Tool Interface Plate in a 
specified location, moving the TIP along a straight-line path in 
close proximity to an object (such as a wall or pipe), and finally
returning to the starting position. (Contact: Jim Lee, SNL, 505-844-6937)

LDUA Staff Trained by Spar. On June 28, Spar completed 2 
weeks of formal training of Westinghouse Hanford Company, Oak 
Ridge Reservation, and Idaho National Engineering Laboratory 
LDUA staff. (Contact: Jim Lee, SNL, 505-844-6937)

LDUA Video End-effector Modifications Completed. 
Modifications to the LDUA High Resolution Stereoscopic Video
System housing to reduce the weight of the end effector have been 
completed. The end effector as delivered was approximately 17 
pounds above the weight limit. The housing has been rebuilt, 
resulting in a reduction of 18 pounds, and the end effector is now 
acceptable for deployment on the LDUA. (Contact: Jim Lee, SNL, 
505-844-6937)

LDUA Supervisory Data Acquisition System (SDAS) Software 
Modifications Completed. After intensive testing of the software 
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by personnel at Sandia National Laboratories and Westinghouse 
Hanford Company, several modifications were made to the LDUA
SDAS and released in Version 1.0.4 of the software. The 
modifications were required to complete integration of SDAS with 
the LDUA system, milestone M7, completed June 5, 1996. 
Version 1.0.4 is in beta release and is currently being tested at 
Sandia National Laboratories and Westinghouse Hanford
Company. (Contact: Jim Lee, SNL, 505-844-6937)

Riser Preparation for LDUA Deployment Completed on Schedule. 
Characterization of the 12-inch risers on Hanford Tank 106-T has
been completed in preparation for deployment of LDUA. Both 12-inch risers 
are straight and usable. One riser is vertical with no
measurable inclination. The other riser is slightly tilted but is well 
within the design capabilities of the LDUA. (Contact: Jim Lee,
SNL, 505-844-6937)

MEETINGS AND CONFERENCES

FY96 TFA Review with Clyde Frank. On June 21, the TFA
briefed Clyde Frank on the technical program and received very 
positive response. The users (Harry Harmon, chairperson of the 
User Steering Group, and Cavanaugh Mims, EM-40, representing 
the DOE customer) and chairperson of the TFA external review 
group (Wally Schulz) provided very solid support. The
Constructive input was also received from Ed Berkey, chairperson 
of the Environmental Management Advisory Board, and Tim
Dwyer from the Defense Nuclear Facilities Safety Board. 
(Contact: Rod Quinn, PNNL, 509-375-6625)

First U.S. and Argentina Joint Coordinating Committee for 
Radioactive and Mixed Waste Management. On May 30 and 31, 
Rod Quinn, Technical Team Manager, and John Plodinec, 
Technical Integration Manager for Immobilization, attended a 
technical exchange hosted by the Office of Science and
Technology at Florida International University. The exchange was 
with the Argentine National Atomic Energy Commission. John Plodinec 
presented the TFA program and the status of vitrification technology. 
As a result of the workshop, information will be exchanged on waste 
form acceptance criteria, waste form characterization methods, and 
alternative waste forms. The Argentines are very interested in 
alternatives to cementation for immobilization of their wastes, 
particularly ion-exchange media. Also, information will be exchanged 
on waste composition and characteristics. The purpose is to identify 
waste streams of similar composition for consideration in developing 
joint programs. The
U.S. will share information on separations technology for cesium, 
strontium, technetium, and actinides. A vitrification and 
separations workshop will be held in mid-November in
conjunction with the International Nuclear Electricity Conference 
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in Buenos Aires to develop joint programs based on the
information exchanged. (Contact: Dave Geiser, EM-52, 301-903-7640)

Decision Analysis Workshop on Raman Sensor Package. On June
4, a decision analysis workshop was held regarding the issue of if 
and/or how the Raman sensor package, when deployed in situ by
the cone penetrometer, could address the needs expressed in the 
safety screening data quality objectives. At present, the Raman 
package is projected to, at best, detect bulk chemical species and 
provide gross mapping of some major chemical components. 
Further development work was proposed. A suggestion was made 
to perform an in-tank proof of principle test using the LDUA to
deploy a Raman probe with the gripper end effector. This test will 
be further evaluated to determine the feasibility of integrating it 
into one of the upcoming planned deployments of LDUA. The 
objective of the test would be to take in-tank readings with the 
Raman probe and obtain a small sample of the same area for 
laboratory analysis. The results would provide additional data to 
support validation of the Raman system for in-tank deployment
with cone penetrometer or other deployment methods. Also, a 
draft outline of a proposed Raman strategy or test plan for FY97 
(TWRS EM-30 funded) was created to conduct a series of tests in 
the hot cells with actual waste. The goal is to establish a 
calibration model to measure total organic carbon with enough
confidence to satisfy the data quality objectives criteria. (Contact: 
Tom Thomas, INEL, 208-526-3086, or Jim Lee, SNL, 505-844-6937)

TFA Workshop Held. On June 25 and 26, representatives from 
U.S. Department of Energy-Headquarters (EM-30 and EM-50), 
TFA Technical Team, TFA Administrative Team, supporting
contractors, User Steering Group, and Field Offices, as well as the 
Technology Integration Managers met to address operational
issues, roles, and responsibilities. A number of working groups 
were established to solve the critical issues identified. (Contact: 
Nick Lombardo, PNNL, 509-375-3644)

Acceptance Testing of the Topographical Mapping System. 
Representatives from Oak Ridge National Laboratory and 
Westinghouse Hanford Company had a teleconference to discuss 
the acceptance test plan and deployment of the Topographical 
Mapping System this summer at the Hanford Site. After vendor 
acceptance testing in June and final acceptance testing at Oak
Ridge National Laboratory in July and August, the system will be 
shipped to the Hanford Site in preparation for deployment in the 
Tanks 104-AX and/or 106-C. (Contact: Jim Lee, SNL, 505-844-6937)

DOE Review of Laser Ablation/Mass Spectrometer. On June 26, a 
U.S. Department of Energy, Richland Operations Office/EM-50 
project review on laser ablation/mass spectrometer was conducted. 
The year-end objective and deployment schedule were reviewed. 
A reduction in project scope that does not compromise the key 
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year-end milestone was discussed. (Contact: Tom Thomas, INEL, 
208-526-3086)

UPCOMING ACTIVITIES

7/10/96 Site Technology Coordination Group Tour of
LDUA. Contact: Linda Fassbender, PNNL, 509-372-4351)

7/23-25/96 DOE Forum on Robotics for Environmental
Remediation, Albuquerque, New Mexico. 
(Contact: Jim Lee, SNL, 505-844-6937)

8/02/96 LDUA Media Event at the Hanford Site. (Contact: 
Susan Bauer, PNNL, 509-375-2561)

8/16/96 Multiyear Program Plan Completed. (Contact:
Terri Stewart, PNNL, 509-375-4423)

8/18-23/96 Spectrum 96 Conference, Seattle, Washington. 
(Contact: Cheryl Thornhill, PNNL, 509-375-2532)

2/13-18/97 1997 Annual American Association for the
Advancement of Science Meeting, Seattle,
Washington. (Contact: Rod Quinn, PNNL, 
509-375-6625)

March 1997 Midyear Technical Review (tentatively). (Contact:
Nick Lombardo, PNNL, 509-375-3644)

4/27-5/1/97 Seventh Topical Meeting on Robotics and Remote
Systems, Augusta, Georgia. (Contact: Jim Lee, 
SNL, 505-844-6937)

GENERAL TFA TECHNICAL TEAM CONTACTS
ROD QUINN, Technical Team Manager
PNNL, 509-375-6625/Fax 509-372-4662/rk_quinn@pnl.gov
NICK LOMBARDO, Deputy Technical Team Mgr
PNNL, 509-375-3644/Fax 509-372-6364/
nj_lombardo@pnl.gov
TERRI STEWART, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/
t_stewart@pnl.gov 
THOMAS BROUNS, Program Integration Manager
PNNL, 509-372-6265/Fax 509-372- 
6268/tm_brouns@pnl.gov
JOHN LAFEMINA, Strategic Initiative Coordinator
PNNL, 509-375-6895/Fax 509-375- 
4468/jp_lafemina@pnl.gov
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TECHNOLOGY INTEGRATION MANAGERS (TIMs) 
Characterization: TOM THOMAS, INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov
Immobilization: JOHN PLODINEC, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov
Pretreatment: PHIL MCGINNIS, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov
Retrieval and Closure: JIM LEE, SNL
505-844-6937/Fax 505-844-1480/jlee@sandia.gov 
PETE GIBBONS, Deputy TIM, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov
Safety: HAROLD SULLIVAN, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov

DISTRIBUTION OF HIGHLIGHTS REPORT AND TFA 
DIRECTORY

Send your request to gc_notch@pnl.gov. Please include recipient's 
E-mail address. The TFA highlights and TFA directory are
available on the FTP server as noted: ftp.pnl.gov/pub/outgoing/tfa. 
Please note, the TFA highlights will be deleted on a periodic basi
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Technical Highlights
May 31, 1996

SIGNIFICANT EVENTS

Chemical and Radiation Testing Successfully Completed on Raman
Probe and Associated Optics. The chemical and radiation testing of the 
Raman probe assembly and associated optics at Westinghouse
Hanford Company (WHC) has been completed. The total radiation
dose over 17 days was approximately 350,000 Rad. The quartz optical 
components exhibited no optical darkening. BK-7 based optics
darkened in the visible range, but darkening was negligible in the near 
infrared range. The sapphire window was completely untouched by
the exposure to radiation and caustic chemicals. The indium silver 
braze developed a pinhole through the braze that allowed solution to 
leak into the probe. Investigations at Lawrence Livermore National 
Laboratory concluded that the pinhole leak was caused by air trapped 
in the braze during the brazing process. These effects will now be 
controlled by changing the heating and cooling cycle of the braze 
process, cooling under vacuum, and finally qualifying the part by
radiometry to detect pinholes and dye penetration for the identification 
of potential cracks. 

The Raman probe characterizes unknown chemicals by their 
vibrational spectra. Raman spectroscopy is a powerful tool in 
locations where it is unsafe for workers to make contact with the 
target sample. Because it is a vibrational technique, Raman 
spectroscopy is nonspecific and can be used to identify and measure
a large suite of chemicals. (Contact: Tom Thomas, INEL, 208-526-3086)

Removable Raman Probe Design Finished. The design of a removable 
Raman probe for retrieval during full cone penetrometer deployment 
has been completed. The new design allows for the remote
disconnection of the fiber optic cables, leaving the fiber optic probe 
body intact under a layer of 4.1 inches of epoxy potting material in 
compliance with the safety code. This design change is in compliance 
with explosion proof class 1 division 1 group B of the National 
Electrical Code requirements required by the WHC safety
organization. (Contact: Tom Thomas, INEL, 208-526-3086)

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Spectrometer Successfully Installed in Cone Penetromter. The Kaiser 
Optical monochrometer and Princeton Instrument charge coupled
device (CCD) detector were delivered to Applied Research Associates and 
successfully installed into the cone penetrometer control trailer. The 
spectrometer was successfully installed and Raman spectra were recorded 
using a two fiber optical probe with in-line filtering and 60 ft of fiber 
optic cable. The 40 mW diode laser will be replaced in field with a 250 
mW laser. This activity supports completion of the cone 
penetrometer/Raman system and delivery to the WHC in late June. 
(Contact: Tom Thomas, INEL, 208-526-3086)

Laser Ablation/Mass Spectrometer (LA/MS) System Control and Data 
Acquisition Software Being Tested. The LA/MS is a chemical 
analysis tool that can be used to determine the amount of most 
elements and isotopes in samples without long and expensive sample 
preparation. 

Revision 0 of the System Control and Data Acquisition software for 
the LA/MS was installed on the Laboratory Demonstration System at 
the Hanford Site. Initial shakedown testing with the full
instrumentation suite has identified several problems. These problems 
are being addressed. This effort supports the year-end milestone to 
install the LA/MS system in a hot cell at the Hanford Site and 
demonstrate initial performance on an actual tank waste sample in FY 
1996. (Contact: Tom Thomas, INEL, 208-526-3086)

Tests Study Gelatinous Material Formation During Pretreatment. Test 
results from two enhanced sludge washing sequences run on sludge from 
Hanford Site tank 104-T show that phosphate reprecipitated into the 
sludge residue-leachate mixture when the temperature was decreased 
from 75 C to ambient. This results in the formation of a gelatinous 
material that sticks to the walls of the container. The results show 
that phosphate solids will form if the leaching temperature is not 
maintained throughout the process. The formation of gels can cause 
problems with equipment and transfer of materials when the waste is 
being pretreated.

There are three ways to control enhanced sludge washing to both 
avoid forming gels or reprecipitating solids in leachates or wash
solutions and effectively remove aluminum: 1) precipitation control, 2) 
excess caustic, and/or 3) temperature control. Precipitation control 
requires specialized facilities and process operations such as seeding 
and filtration. Excess caustic involves the cost and handling of 
amounts of sodium hydroxide greater than that necessary to convert 
aluminum oxide hydroxide to the aluminate ion. While use of excess 
caustic will probably be required, temperature control will be a key 
factor in a successful enhanced sludge washing process. (Contact:
Phil McGinnis, ORNL, 423-576-6845)

Out-of-Tank Evaporator Transferred to Oak Ridge National 
Laboratory (ORNL). The evaporator system has been transferred to 
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the ORNL Waste Management and Remedial Action Division,
meeting DOE-Headquarters milestone A-3 for TFA pretreatment. 
(Contact: Phil McGinnis, ORNL, 423-576-6845) 

Initial Design to be Determined for Countercurrent Decanting System. 
We have placed a contract with the Colorado Mineral Research Institute 
to conduct a complete bench scale testing program. This testing 
program is designed to yield data needed to determine the initial 
design and operating parameters for a countercurrent decantation 
circuit. High-level waste sludge must be washed to remove soluble 
salts as a vitrification pretreatment. Currently, washing is done by 
a batch process with limited to no reuse of the wash water. Thus, 
large quantities of water are generated as waste by the washing 
operation. A continuous countercurrent washing
operation would decrease dramatically the amount of wash water 
required. By inherent design and operating features, the 
countercurrent decanting circuit will reduce wash water requirements 
by >90%. The operation will also have flexibility of product 
specifications and an improved capability of removing aluminum, if 
required. The process will be designed to provide steady sludge
compositions to the immobilization plant over the life of the operation. 
(Contact: Phil McGinnis, ORNL, 423-576-6845)

Solvent Extraction of Technetium from Supernatant Demonstrated 
Using Crown-Ether Process. Technetium solvent extraction from 
Hanford alkaline tank waste by the crown-ether-based process was
successfully demonstrated for the first time in a hot-cell test at the 
Hanford Site. This process was developed at ORNL. Single batch 
extraction and water-stripping of technetium were done using a
supernatant waste mixture taken primarily from Hanford tank 101-AW.
Since 
the results closely match earlier ORNL pertechnetate
extraction data on a simulant of double-shell slurry feed alkaline waste 
solution, the test is significant in showing the extension of the 
chemistry to actual Hanford alkaline tank supernatant waste. Thus, 
although much of the technology being examined for technetium
removal from the tank waste has focused on solid sorbents, solvent 
extraction using crown ethers represents a feasible alternative 
technology. The test represents a productive cooperation between the 
TFA (Pacific Northwest National Laboratory task) and the Efficient 
Separations and Processing Crosscutting Program (ORNL task).

Advantages of the crown-ether-based process include high selectivity
for pertechnetate vs. nitrate, no required adjustment of the waste feed, 
economical stripping with water, minimal (if any) secondary waste 
generation, and total recycling of extractant. Given the efficient 
contacting of two liquid phases possible in such equipment as 
centrifugal contactors, solvent extraction appears to be a viable 
technology for pertechnetate removal from alkaline tank supernatant 
waste. Questions to be answered include the problem of reduced or 
complexed forms of Tc in the waste and scale-up from vials to actual 
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contacting equipment. (Contact: Gregg Lumetta, PNNL,
509-376-6911 or Bruce Moyer, ORNL, 423-574-6718)

First End-effector Successfully Mounted on Light-Duty Utility Arm 
(LDUA). The High Resolution Stereoscopic Video System end
effector has been successfully mounted on the LDUA. This is the first 
time an actual end effector has been mounted on the LDUA. While 
attached to the LDUA, the video system was operated via the 
Supervisory Data Acquisition System computers and fiber-optic link 
that will be used for field deployment. The video system was designed 
and built for the LDUA by the Westinghouse Savannah River
Company. (Contact: Jim Lee, SNL, 505-844-6937)

End-effector Test Report Issued. The draft report Force/Torque 
Testing of a Simulated Waste Dislodging and Conveyance System has 
been completed. This report summarizes the mock confined sluicing 
end effector force-torque testing done at ORNL from October to 
December 1995. (Contact: Jim Lee, SNL, 505-844-6937)

Multiyear Program Plan Final Date Changed. The date for final 
completion of the TFA Multiyear Program Plan is now August 16, 
1996. (Contact: Terri Stewart, PNNL, 509-375-4423)

MEETINGS AND CONFERENCES

Hanford Tanks Initiative Briefing to Clyde Frank and Stephen Cowan. 
On May 16, 1996, the Hanford Tanks Initiative Team, including a 
representative of the TFA, gave a presentation of the mission, scope,
and expected accomplishments of the program to the managers of EM-50
and 
EM-30. The Hanford Tanks Initiative will retrieve the waste
and close Hanford tank 104-AX and prepare high-heat Hanford tank 
106-C for closure. The request for $450,000 to start planning was 
approved. (Contact: Nick Lombardo, PNNL, 509-375-3644)

LDUA Briefing Given to Robotics Industries Association. A briefing 
on Remote Systems Development, that included a description of the 
LDUA activities for the Gunite and Associated Tanks Treatability 
Study, was presented by Barry Burks, ORNL, to the Robotics in 
Hazardous Environments Committee of the Robotic Industries 
Association (RIA). The RIA membership includes virtually all
robotics and remote systems manufacturers and research institutions in 
the U.S. and Canada. The committee was very impressed by the
progress made. (Contact: Jim Lee, SNL, 505-844-6937)

LA/MS Midyear Review Held. On May 30, 1996, the LA/MS
Midyear Review was held at the 222-S Laboratory on the Hanford 
Site. The meeting was attended by EM-50/TFA and EM-30/Tank 
Waste Remediation System program managers. The current cost
status, current task progress status, and the updated estimated cost to 
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complete the current FY96 project work scope were reviewed. Also,
key findings on simulant and actual waste sample analysis were 
discussed. Data plots were discussed that illustrated the ability of the 
LA/MS results to provide general sample composition analysis, key 
radionuclide information, and analysis of actinide materials in the 
wastes. (Contact: Tom Thomas, INEL, 208-526-3086)

UPCOMING ACTIVITIES

6/4/96 Cone Penetrometer/Raman Spectrometer Value
Engineering Workshop (tentative). (Contact: Tom 
Thomas, INEL, 208-526-3086)

6/10/96 Spar Acceptance Testing on LDUA System Begins. 
(Contact: Jim Lee, SNL, 505-844-6937)

6/17/96 Spar Maintenance Training on LDUA System Begins. 
(Contact: Jim Lee, SNL, 505-844-6937)

6/17-21/96 Technology Integration Managers and Hanford Tanks
Initiative Meeting. (Contact: Nick Lombardo, PNNL, 
509-375-3644)

6/21/96 TFA Review at DOE-Headquarters. (Contact: Rod
Quinn, PNNL, 509-375-6625)

6/25-26/96 TFA Workshop in Denver, Colorado. (Contact: Rod
Quinn, PNNL, 509-375-6625)

6/26-28/96 Community Leaders Network Semi-annual Workshop
in Washington, D.C. (Contact Dave Geiser, DOE-HQ, 
301-903-7640)

7/23-25/96 DOE Forum on Robotics for Environmental
Remediation, Albuquerque, NM. (Contact: Jim Lee, 
SNL, 505-844-6937)

8/16/96 Multiyear Program Plan Completed. (Contact: Terri
Stewart, PNNL, 509-375-4423)

8/18-23/96 Spectrum 96 Conference, Seattle, Washington. 
(Contact: Cheryl Thornhill,
PNNL, 509-375-2532)

2/13-18/97 1997 Annual American Association for the
Advancement of Science Meeting,
Seattle, Washington. (Contact: Rod Quinn, PNNL, 
509-375-6625)
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GENERAL TFA TECHNICAL TEAM CONTACTS
ROD QUINN, Technical Team Manager
PNNL, 509-375-6625/Fax 509-372-4662/rk_quinn@pnl.gov
NICK LOMBARDO, Deputy Technical Team Mgr
PNNL, 509-375-3644/Fax 509-372-6364/ nj_lombardo@pnl.gov
TERRI STEWART, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/ t_stewart@pnl.gov 
THOMAS BROUNS, Program Integration Manager
PNNL, 509-372-6265/Fax 509-372-6268/tm_brouns@pnl.gov
JOHN LAFEMINA, Strategic Initiative Coordinator
PNNL, 509-375-6895/Fax 509-375-4468/jp_lafemina@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMs) 
Characterization: TOM THOMAS, INEL
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Technical Highlights
May 3, 1996

SIGNIFICANT EVENTS

Light-Duty Utility Arm (LDUA) Testing Begins. The first LDUA, which was
delivered to
Hanford on April 27, 1996, by the vendor Spar Aerospace, has been set up
in the Cold Test
Facility at Hanford for qualification testing. Representatives from Spar
Aerospace came to
Westinghouse Hanford Company
(WHC) to do the initial setup and vendor testing with assistance from WHC
personnel. 
Following completion of the vendor
testing, Spar personnel will train LDUA team members from WHC, Idaho
National Engineering
Laboratory (INEL), and Oak Ridge National Laboratory (ORNL) on operation
and maintenance
of the LDUA System.

The LDUA will provide an integrated system of technologies to deploy
characterization and
retrieval tools plus surveillance and inspection equipment in the
underground waste tanks. Plans
for the LDUA include use in Hanford tank 106-T in September 1996 plus in-
tank demonstrations
at ORNL and INEL in fall 1997. (Contact: Jim Lee, SNL, 505-844-6937)

Hanford Tanks Initiative Plans to Use LDUA. By October 1, 2000, using
Hanford Site tanks
AX-104 and C-106, the Hanford Tanks Initiative will 1) demonstrate
technologies and processes
that retrieve difficult-to-remove single-shell tank waste, 2) apply to retrieving
waste from a leaky
single-shell tank, and 3) close a tank. As part of this project, regulatory and
stakeholder
accepted closure processes and criteria will be established 4 years ahead of
schedule and tank
106-C will be ready for closure 2.5 years ahead of schedule. The Hanford

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Technical Highlights

http://emslws03/tfa/hilight/back/3may96.htm[10/13/2009 10:47:43 AM]

Tanks Initiative has
stated their plans to use the LDUA to support retrieval activities in FY97.
Currently, meetings
are scheduled to ensure that their needs are identified so appropriate
funding and planning can be
initiated to support their schedule. (Contact: Nick Lombardo, PNNL, 509-
375-3644)

LDUA Technology Transferred to Fuel Pin Investigation. The INEL has
taken technology
specifically developed under the LDUA program and successfully applied it
to do new tasks it
was not originally envisioned to do. A scanner built by ZETEC in support of
the development of
an LDUA Nondestructive Examination End-Effector was used to test the
condition of the
cladding of fuel pins. Though the scanner was not optimally configured for
the test, the system
performed exceptionally. (Contact: Jim Lee, SNL, 505-844-6937)

LDUA Data Acquisition System Testing Done. Formal testing of the LDUA
Supervisory Data
Acquisition System was
completed by Sandia National Laboratories. The test plan, test procedure
and test report have
been delivered to WHC for implementation. (Contact: Jim Lee, SNL, 505-
844-6937)

LDUA High Resolution Stereoscopic Video System Post-delivery Test
Report Issued. The
post-delivery test report (WHC-SD-TD-TRP-006) for the LDUA High
Resolution Stereoscopic
Video System end effector was completed by WHC on schedule. (Contact:
Jim Lee, SNL,
505-844-6937)

Detailed Design of Fume Hood for Laser Ablation/Mass Spectrometer
Begins. After the fume
hood design layout was approved by project staff on April 18, Container
Products Corp.
initiated detailed design of the fume hood. The vendor has agreed to
proceed with a phased
design/approval method to reduce the build-time as required to meet the
installation date. 
(Contact: Tom Thomas, INEL, 208-526-3086)

Simulant Preparation and Sampling Plan Issued. In support of the Tank 19
Sampling program, a
characterization plan for Tank 19F Solid Samples has been issued (WSRC-
RP-96-251, April 25,
1996). This plan details the handling and analyses of the zeolite samples
that will be obtained
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from Tank 19 and processed in Savannah River's High-Level Caves.
(Contact: John Plodinec,
SRS, 803-725-2170)

Salt Dissolution and Corrosion Studied. The salt solutions used in studying
the dissolution of
waste have been evaluated. The compositions of the salt solutions were
constant within a fairly
narrow range regardless of the dissolution technique. The major difference
was observed in the
hydroxide concentration achieved when inhibited water vs. 1M sodium
hydroxide (NaOH) was
used
as the dissolution water. For 1M NaOH, the hydroxide concentrations were
between 0.9-1.1 M,
which maintained the salt solutions within current corrosion chemistry
standards. However, for
inhibited water (0.01 M NaOH and 0.011 sodium nitrite), the hydroxide
concentrations were
between 0.4-0.8 M, which means
that the compositions were below the current corrosion chemistry standards.
Corrosion testing
on cooling coil material (A106 carbon steel) will be done with simulants that
have these lower
hydroxide concentrations. These corrosion tests will also be done at lower
temperatures (25-50
deg C) than were used on the salt dissolution studies to develop the current
standards, since these
temperatures are representative of the expected temperatures
during a density gradient salt dissolution. (Contact: John Plodinec, SRS,
803-725-2170)

Sensitivity Analysis Completed for "Base Case" Tank Closure. The base
case for the tank closure
project involved a four-tank configuration (tanks 17-20) with residual waste
(the estimated
inventory based upon bulk waste removal), clean grout filling the remainder
of the tanks, and no
Resource Conservation and
Recovery Act (RCRA) cap. Using the PRECIS tool, the base case analysis
showed that the
long-lived radionuclides, plutonium-239, selenium-79, and technetium-99,
are the main
contributors to total dose along the entire travel path (from the tank edge to
the stream). The dose
for all three of these radionuclides exceeds the drinking water limit in the
groundwater from the
tank edge to 100 meters
away. At the stream seepline in the groundwater (1,520 meters from the
tank edge),
technetium-99 and selenium-79 doses still exceed the limit; however,
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plutonium-239 has
decayed to a dose less than the limit. Further, the analysis results show that
reasonable variations
of the important input parameters does not change the general results of the
base case. Grout
lifetime and location of the water table changes whether short-lived
radionuclides (cesium-137
and strontium-90) are released to the
groundwater at the tank edge. If not released, these radionuclides decay to
a negligible dose
during retention within the tank. If they are released to the groundwater,
they decay during travel
from the tank to 100 meters away from the tank edge. (Contact: John
Plodinec, SRS, 803-725-2170)

MEETINGS AND CONFERENCES

Research and Cleanup Technology Conference Attended. From April 29 to
May 2, several TFA
staff participated in the 7th Annual Western Governors'
Association/Weapons Complex Monitor
Applied Research and Cleanup Technology Colloquium in Phoenix, Arizona.
In the 6th
U.S./Russian Joint Coordinating Committee for Environmental Restoration
and Waste
Management meeting, held in conjunction with the colloquium, TFA staff
and Russian scientists
discussed the
development of equipment to extract radioactive pulps and cakes from
storage facilities in
Krasnoyarsk-26 and Hanford. Also, the TFA staff discussed the details of
five new projects with
their Russian counterparts. An agreement was reached on the scope of
work and a relative time
frame, and statements of work were approved. (Contact: Roger Gilchrist,
WHC, 509-376-5310)

LDUA Tour and Presentation Given at Hanford. On April 30, 1996, a tour
and presentation of
the LDUA System, Cold Test Facility, and control trailer were conducted.
Validation acceptance
testing, training of staff and various sites, and deployment plans were briefly
discussed. 
(Contact: Jim Lee, SNL, 505-844-6937)

UPCOMING ACTIVITIES

5/7 LDUA Gripper End Effector Hardware and Control
System Tested and Delivered to Hanford Site. (Contact: Jim Lee, SNL, 505-
844-6937)
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5/14-15 LDUA Program Review at Spar Aerospace in
Ontario, Canada. (Contact: Jim Lee, SNL, 505-844-6937)

5/16 Hanford Tanks Initiative Briefing to Clyde Frank and
Stephen Cowan. (Contact: Nick Lombardo, PNNL, 509-375-3644)

5/28 Multiyear Program Plan Completed (Tentative). 
(Contact: Terri Stewart, PNNL, 509-375-4423)

7/23-25 DOE Forum on Robotics for Environmental
Remediation, Albuquerque, New Mexico. (Contact: Jim Lee, SNL, 505-844-
6937)

8/18-23 Spectrum 96 Conference, Seattle, Washington. 
(Contact: Cheryl Thornhill, PNNL, 509-375-2532)

2/13-18/97 1997 Annual American Association for the
Advancement of Science Meeting, Seattle,
Washington. (Contact: Rod Quinn, PNNL, 509-375-6625)

GENERAL TFA TECHNICAL TEAM CONTACTS
ROD QUINN, Technical Team Manager
PNNL, 509-375-6625/Fax 509-372-4662/rk_quinn@pnl.gov
NICK LOMBARDO, Deputy Technical Team Mgr
PNNL, 509-375-3644/Fax 509-372-6364/ nj_lombardo@pnl.gov
TERRI STEWART, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/ t_stewart@pnl.gov 
THOMAS BROUNS, Program Integration Manager
PNNL, 509-372-6265/Fax 509-372-6268/tm_brouns@pnl.gov
JOHN LAFEMINA, Strategic Initiative Coordinator
PNNL, 509-375-6895/Fax 509-375-4468/jp_lafemina@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMs) Characterization: TOM
THOMAS,
INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov
Immobilization: JOHN PLODINEC, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov
Pretreatment: PHIL MCGINNIS, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov
Retrieval and Closure: JIM LEE, SNL
505-844-6937/Fax 505-844-1480/jlee@sandia.gov PETE GIBBONS,
Deputy TIM, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov
Safety: HAROLD SULLIVAN, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov

DISTRIBUTION OF HIGHLIGHTS REPORT AND TFA DIRECTORY
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Technical Highlights
April 19, 1996

SIGNIFICANT EVENTS

Electrical Resistance Tomography (ERT) Successfully Deployed Using a
Cone Penetrometer (CP). From April 16 to 18, 1996, a field team including
Applied Research Associates and Westinghouse Hanford Company (WHC)
staff successfully deployed four ERT vertical electrode arrays around the
mock 15-m diameter steel waste tank on the Hanford Site, Richland,
Washington, using the CP. This deployment proved the CP push method
was cost effective for future tank farm applications. The first CP probe was
pushed to a depth of approximately 130 feet before hitting a hard soil. Initial
resistance checks showed the probes were operational, and the new spring
electrode design provided good electrical contact with the surrounding soil.
This work was completed ahead of schedule. In the next several weeks,
these probes will be evaluated and compared to existing ERTs using a well
digging deployment method. Deploying the ERT using the CP push
technology was a major programmatic milestone and part of the ERT
technology deployment go/no go decision, which will be made at the end of
FY96. Simulated leakage field tests of the new electrodes will start in June,
when Lawrence Livermore National Laboratory staff will be at Hanford to
run the tests. The ERT probe using the CP deployment could support leak
detection during waste retrieval (i.e., past practice sluicing). (Contact:
Harold Sullivan, LANL, 505-667-6231)

Out-of-Tank Evaporator Demonstration Successfully Completed. On April
12 at Oak Ridge National Laboratory (ORNL), Oak Ridge, Tennessee,
22,000 gallons of supernate had been successfully processed through the
out-of-tank evaporator. This technology is expected to save millions of
dollars and reduce the amount of liquid low-level waste stored at U.S.
Department of Energy sites. The evaporator system features remote
operation and, because each of the five modules is mounted on a skid, it is
mobile and can be sent to various sites, after appropriate decontamination.
Remote operation and shielding consisting of stackable rectangular
concrete rings surrounding the skids protects workers from radiation.
Evaporator systems, which separate the liquid into distillate and
concentrated liquid waste, represent the latest approach to treating the
liquid waste. This demonstration showed the technology could treat all of
the feed and obtain high decontamination factors while demonstrating the

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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concept of modular portable processing units. (Contact: Phil McGinnis,
ORNL, 423-576-6845)

Light-Duty Utility Arm (LDUA) Shipped to Hanford Site. WHC and Idaho
National Engineering Laboratory completed 4 weeks of continuous on-site
support of set-up and testing of the fully assembled LDUA system at Spar
Aerospace's LDUA Test Facility in Wesleyville, Ontario Canada. Following
this work, the first LDUA from Spar Aerospace was loaded on a special low-
shock trailer on April 19, 1996, and sent to the Hanford Site. The system will
undergo final adjustments and vendor acceptance testing at the LDUA Cold
Test Facility at Hanford. Shipment of this flexible arm that can deploy
characterization and retrieval tools in the tanks is a significant milestone for
the LDUA Program. The LDUA system is expected to arrive at WHC on
April 28. Once the LDUA arrives, plans are in-place to immediately initiate
subsystem integration and acceptance. WHC will not contractually accept
the system until the formal acceptance test is satisfactorily completed, which
should be in May. (Contact: Jim Lee, SNL, 505-844-6937)

Comments Resolved and Final Geometry Selected for Confined Sluicing
End Effector (CSEE). The CSEE is a robotic end effector for tank waste
retrieval and tank cleaning. It uses low to medium variable pressure water
jets to cut sludge, scarify contaminated concrete, or rinse surfaces clean
and feed the wastes into the jet pump conveyance system, which removes
the material from the tank. The CSEE will be deployed for hot testing in
gunite tanks by the ORNL Gunite and Associated Tanks Treatability Study.
Staff from the Retrieval Process Development and Enhancements (RPD&E)
and Quest Integrated went to ORNL to resolve comments from the Detail
Design Review for the CSEE. Updated drawings that resolved many of the
outstanding comments were presented by Quest Integrated. All comments
were reviewed, and dispositions were determined for the cases not already
resolved.

RPD&E staff observed testing of some configurations for the CSEE jet array
and inlet nozzle at the University of Missouri-Rolla. The final geometry is a
conservative modification of the original design guidance. Some very
promising results were obtained in brief tests of some radical alternative
geometries. These may be validated by more extensive testing and
incorporated in future upgrades of the CSEE. (Contact: Jim Lee, SNL, 505-
844-6937)

Industry Demonstrates Saltcake Retrieval Devices. ARD Environmental, Inc.
in Laurel, Maryland, on April 10, 1996, demonstrated a large 2000 series
Scavenger, which it developed to break up and retrieve low strength
saltcake. The Scavenger was equipped with rotary auger blades to dislodge
the saltcake and an air conveyance hose to remove the material. The
crawler was operated remotely from a control room outside the high bay
using an on-board camera. Also, a smaller 1000 series Scavenger was used
to break up high strength saltcake. This tool was equipped with a pneumatic
jackhammer to dislodge the saltcake into large chunks. This crawler was
operated from inside the high bay using a control pendant. The jackhammer
was very effective in breaking the brittle saltcake and could be used to
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prepare the saltcake for a pulverizing device. During this event, the
feasibility of using a crawler device coupled with a mechanical auger,
jackhammer, and air conveyance to remotely remove several representative
test materials was demonstrated.

The demonstrations were sponsored by the Acquire Commercial
Technology for Retrieval task, which identifies potential improvements in or
alternatives to the baseline waste retrieval methods for Hanford tanks.
Commercially available retrieval methods are being evaluated using a
combination of vendor testing and system-level cost. The RPD&E program
supports ACTR by reviewing test objectives, participating in off-site
demonstrations, providing simulant test materials specifications to determine
the range of applicability for each process, and supplementing vendor
testing with RPD&E testing. (Contact: Jim Lee, SNL, 505-844-6937)

MEETINGS AND CONFERENCES

Idaho National Engineering Laboratory and WHC Support LDUA Testing at
Spar. This work resulted in the approval to ship the unit to Hanford.
(Contact: Jim Lee, SNL, 505-844-6937)

UPCOMING ACTIVITIES

April Grab Sampler Used to Take Hard Zeolite Sample in
Tank 19. (Contact: Jim Lee, SNL, 505-844-6937)

4/28 LDUA Delivered to Hanford Site, Richland, Washington. (Contact: Jim
Lee, SNL, 505-844-6937)

4/29-5/2 7th Annual Western Governors' Association/Weapons Complex
Monitor Applied Research and Cleanup Technology Colloquium, Phoenix,
Arizona. The 6th U.S./Russian Joint Coordinating Committee for
Environmental Restoration and Waste Management is also a part of this
conference. (Contact: Rod Quinn, PNNL, 509-375-6625)

4/30 Tour and Presentation of the LDUA System at WHC and Tour of LDUA
Cold Test Facility. (Contact: Jim Lee, SNL, 505-844-6937)

5/7 LDUA Gripper End Effector hardware and control
system tested and delivered to Hanford Site. (Contact: Jim Lee, SNL, 505-
844-6937)

5/14 LDUA Program Review at Spar Aerospace in Ontario,
Canada. (Contact: Jim Lee, SNL, 505-844-6937)

5/17 Hanford Tanks Initiative (HTI) briefing at DOE-HQ. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)

5/30 Multiyear Program Plan Completed. (Contact: Terri
Stewart, PNNL, 509-375-4423)

8/18-23 Spectrum 96 Conference, Seattle, Washington. 
(Contact: Cheryl Thornhill, PNNL, 509-375-2532)
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2/13-18/97 1997 Annual American Association for the
Advancement of Science Meeting, Seattle, Washington. (Contact: Rod
Quinn, PNNL,
509-375-6625)

GENERAL TFA TECHNICAL TEAM CONTACTS ROD QUINN, Technical
Team Manager PNNL, 509-375-6625/Fax 509-372-4662/rk_quinn@pnl.gov
NICK LOMBARDO, Deputy Technical Team Mgr 
PNNL, 509-375-3644/Fax 509-372-6364/ nj_lombardo@pnl.gov
TERRI STEWART, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/ t_stewart@pnl.gov 
THOMAS BROUNS, Program Integration Manager
PNNL, 509-372-6265/Fax 509-372-6268/tm_brouns@pnl.gov
JOHN LAFEMINA, Strategic Initiative Coordinator
PNNL, 509-375-6895/Fax 509-375-4468/jp_lafemina@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMs) Characterization: TOM
THOMAS,
INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov
Immobilization: JOHN PLODINEC, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov
Pretreatment: PHIL MCGINNIS, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov
Retrieval and Closure: JIM LEE, SNL
505-844-6937/Fax 505-844-1480/jlee@sandia.gov PETE GIBBONS,
Deputy TIM, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov
Safety: HAROLD SULLIVAN, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov

DISTRIBUTION OF HIGHLIGHTS REPORT AND TFA DIRECTORY

Send your request to gc_notch@pnl.gov. Please include recipient's E-mail
address.
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Technical Highlights
March 31, 1996

SIGNIFICANT EVENTS

Out-of-Tank Evaporator Operating on Melton Valley Storage 
Tank Supernate. The Out-of-Tank Evaporator began treating 
actual Melton Valley Storage Tank supernate on March 31, 
1996. By April 2, eleven 400-gal batches of supernate have 
been processed. No operational problems have been 
encountered, and a cesium decontamination factor of 2.2E6 
has been obtained for the distillate. The Out-of-Tank
Evaporator is expected to process a total of sixty-two 400-gal 
batches. At the conclusion of the 25,000-gal campaign,
6,000 to 7,000 gal of additional tank space will be available 
for ongoing tank operations. (Contact: Phil McGinnis,
ORNL, 423-576-6845)

Aluminum Concentration in Leachates Studied for Enhanced 
Sludge Washing. The concentration of aluminum in leachates 
and the degree of saturation are being studied, which are 
important in the process operations for the Enhanced Sludge 
Washing. If a leachate becomes supersaturated on cooling to 
ambient temperature, it may become unstable and 
reprecipitate. On the other hand, if the leachate is very 
unsaturated, alumina removal may be low. However, control 
of precipitation during processing may require unsaturated
leachates. The best approach would be to dissolve all of the 
alumina and retain undersaturated solutions to prevent 
reprecipitation.

Two samples of Hanford underground tank sludge 104-S were 
leached with sodium hydroxide solutions at 70 C for 4 hours 
and for 24 hours respectively. This sludge has a relatively 
high alumina content with very little phosphate or silica. 
Analysis of the leachates showed that the aluminate 
concentrations were 0.04 M and 0.07 M for the 4 hour and
24 hour tests. Equilibrium thermochemical calculations 
indicated that these leachates only reached 20% saturation and 
34% saturation respectively. The undersaturation was 

http://apps.em.doe.gov/ost/mainpubs.html
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confirmed by adding small gibbsite seed crystals to the 
leachates. Over a period of approximately two weeks, the
seed crystals dissolved. The alumina form in 104-S sludge is 
reportedly boehmite, which is more difficult to dissolve in
caustic than gibbsite. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Light-Duty Utility Arm (LDUA) and Deployment System
Fully Assembled at Spar. The LDUA system, which is under 
development at Spar Aerospace Limited, was fully assembled 
and placed into the proper configuration to perform final 
functional tests before delivery to Westinghouse Hanford 
Company (WHC). Completion of the assembly and initiation
of final functional tests on the integrated unit demonstrates 
progress towards delivery of the unit to WHC for acceptance 
and qualification testing and deployment into underground 
storage tanks at the Hanford Site. (Contact: Jim Lee, SNL, 
505-844-6937)

LDUA Sampler End Effector Testing in Progress. Idaho 
National Engineering Laboratory (INEL) is testing an LDUA
end effector that takes liquid samples from the tanks. A solid 
vacuum could not be established with the Teflon seal
currently being used. The Teflon was replaced with a Viton 
version and re-tested with satisfactory results. 
The maximum volume the sampler can obtain is about 900 
mL of liquid. Testing proved the ability to control the
sample volume by controlling the vacuum level. When tested
in a 5/8-inch sand layer, the sampler successfully emptied the 
capture tube and obtained a columnar sample. A volume of
620 mL (the entire captured volume) of liquid was taken and 
17.5 mL of river sand was also retrieved. This capacity 
exceeds the 400 mL sample volume needed to perform all the 
desired analysis. This end effector will be used on the first 
mission of the INEL LDUA. (Contact: Jim Lee, SNL, 505-844-6937)

LDUA-ORNL Decon System Final Design Packages
Received. The fabricator of the Type III LDUA decon spray 
ring and riser sleeve delivered the design package to Oak 
Ridge National Laboratory (ORNL). Also, final design 
packages for the LDUA Tank Riser Interface and
Confinement System and the End Effector Handling System 
were received and distributed for review and comment. 
(Contact: Jim Lee, SNL, 505-844-6937)

LDUA Control System Communication and Instrument 
Drawings Completed. The Type III LDUA control system 
communications and instrumentation diagrams have been 
completed by ORNL. The diagrams illustrate all 
communication and control paths for the LDUA control 
system at ORNL. (Contact: Jim Lee, SNL, 505-844-6937)
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Salt Dissolution Studies Completed on Retrieval Method: Modified 
Density Gradient Technique. Laboratory tests simulating the 
modified density gradient technique were completed. The salt 
solution to dissolution water ratio (~2) and the salt solution 
specific gravity (~1.4) for this technique remained high until 
the last inch of salt remained in the trough, at which time both 
of these parameters decreased dramatically. A water jet 
technique will be tested to suspend insolubles and the hard, 
crusty salt that remains. (Contact: John Plodinec, SRS, 
803-725-2170)

FY96 Tank Technology Needs Document Completed. The 
needs assessment for the four TFA sites was completed on 
schedule. (Contact: Bob Allen, PNNL, 509-372-4298)

MEETINGS AND CONFERENCES

TFA Technical Midyear Review Held. The TFA held a 
technical and programmatic midyear review at Hanford on 
March 19-21, 1996. Attendees included the Principal 
Investigators, TFA Technical Team, TFA Review Group, User 
Steering Group, DOE Site User Representatives, and DOE-HQ 
as well as representatives from the Community Leaders
Network and the Defense Nuclear Facilities Safety Board. Very 
positive interactions occurred between the developers, users, 
and stakeholders in this format. Comments from the review 
group were very timely as the technical team moves into 
planning phases for FY97 and FY98. The proceedings from
this meeting are available and will also be put on the TFA home 
page. (Contact: Rod Quinn, PNNL, 509-375-6625)

Presentations Made at American Chemical Society Annual 
Meeting. Presentations were made at the annual meeting about 
a number of topics related to the TFA, including the Cesium 
Removal Demonstration.

UPCOMING ACTIVITIES

April Grab Sampler Used to Take Hard Zeolite Sample
in Tank 19. (Contact: Jim Lee, SNL at PNNL, 
509-372-6372)

4/2 TFA Briefing and Discussion with Susan Wood
of Westinghouse Savannah River Company at 
Hanford. (Contact: Rod Quinn, PNNL, 509-375-6625)

4/4 Laser Ablation/Mass Spectrometer Review
Presentation at Pacific Northwest National 
Laboratory Tank Waste Remediation System 
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Characterization Program Midyear Review at
Hanford. (Contact: Tom Thomas, INEL, 208-526-3086)

4/18 TFA Briefing to Secretary of Energy Hazel
O'Leary at the Hanford Site (tentative). (Contact: 
Rod Quinn, PNNL, 509-375-6625)

8/18-23 Spectrum 96 Conference, Seattle, Washington. 
(Contact: Cheryl Thornhill, PNNL, 509-375-2532)

GENERAL TFA TECHNICAL TEAM CONTACTS
ROD QUINN, Technical Team Manager
PNNL, 509-375-6625/Fax 509-372-4662/ 
rk_quinn@pnl.gov
NICK LOMBARDO, Deputy Technical Team Mgr
PNNL, 509-375-3644/Fax 509-372-6364/ nj_lombardo@pnl.gov
TERRI STEWART, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/ t_stewart@pnl.gov 
THOMAS BROUNS, Program Integration Manager
PNNL, 509-372-6265/Fax 509-372-6268
tm_brouns@pnl.gov
JOHN LAFEMINA, Strategic Initiative Coordinator
PNNL, 509-375-6895/Fax 509-375-4468
jp_lafemina@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMs) 
Characterization: TOM THOMAS, INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov
Immobilization: JOHN PLODINEC, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov
Pretreatment: PHIL MCGINNIS, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov
Retrieval and Closure: JIM LEE, SNL
505-844-6937/Fax 505-844-1480/jlee@sandia.gov 
PETE GIBBONS, Deputy TIM, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov
Safety: HAROLD SULLIVAN, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov

DISTRIBUTION OF HIGHLIGHTS REPORT AND TFA DIRECTORY

Send your request to gc_notch@pnl.gov. Please include recipient's 
E-mail address. The TFA highlights and TFA directory are available 
on the FTP server as noted:
ftp.pnl.gov/pub/outgoing/tfa.
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Technical Highlights
March 15, 1996
SIGNIFICANT ITEMS

Sorbent Selected for Cesium Removal Demonstration. Based on 
the selection methodology, UOP's Ionsiv IE-911, granular
crystalline silicotitanate, is the preferred sorbent for the Cesium 
Removal Demonstration. Personnel from the U.S. Department of 
Energy (DOE) have agreed with this recommendation. Thus, a 
purchase for 4 cubic feet of Ionsiv IE-911 has been placed. After
this material is received in the middle of April, it will be tested in 
the Cold Test Facility at the Oak Ridge Reservation. If no operational 
difficulties are observed, a second purchase will be made for the 
amount needed for the 25,000-gal demonstration.

CS-100 (Rohm & Haas), Ionsiv IE-911 (UOP), potassium cobalt 
hexacyanoferrate (Eichrom), resorcinol-formaldehyde (Boulder 
Scientific), SuperLig 644C (IBC Advanced Technologies), and 
SuperLig 644C in a 3M web were evaluated with small column
tests using actual alkaline supernate from Melton Valley Storage 
Tank (MVST) W-27, which has been selected for the Cesium
Removal Demonstration. Additional input about each sorbent was 
provided by its manufacturer and vitrification experts at the 
Savannah River Site (SRS). All candidates were evaluated against 
three qualifying criteria: commercial availability, applicability to 
MVST W-27 supernate, and impact on the final waste form. 
Ionsiv IE-911, resorcinol-formaldehyde, SuperLig 644C, and 
SuperLig 644C in the 3M web met the qualification criteria. In 
contrast, potassium cobalt hexacyanoferrate and CS-100 failed to 
qualify because they are not considered to be commercially 
available. In addition, the potassium cobalt hexacyanoferrate 
partially dissolved during its test run.

Then, these qualified materials were evaluated based upon six 
discriminating criteria: applicability to other DOE alkaline nitrate 
waste, capacity before 50% breakthrough, kinetics, cesium 
decontamination factor, operational problems, and operational
cost. With the exception of kinetics, Ionsiv IE-911 was ranked 
first based on each discriminator. All qualifiers significantly 
exceeded the minimum kinetics that were set previously by the 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Cesium Removal Demonstration. (Contact: Phil McGinnis,
ORNL, 423-576-6845)

Ion-Exchange Material Replacement Sought for In-Tank 
Precipitation. Two tests have been completed using Allied Signal 
sodium titanate and samples from SRS tanks. This ion- exchange 
material is specific for removal of strontium and actinides from 
alkaline waste, and is a possible substitute for the monosodium 
titanate in In-Tank Precipitation. The evaluation includes 
determining the decontamination factor for actinide elements in 
the waste. The simulant studies indicated that the material is 
moderately effective at strontium and actinide removal. The 
strontium and plutonium decontamination factors were not as high 
as for simulated wastes, but the high-level waste samples were 
much higher in sodium and hydroxide than the simulants. The 
decontamination factors for actinides were also measured. This 
experiment is the first time that thorium, americium, and curium 
have been evaluated with any form of sodium titanate so 
comparisons to the current monosodium titanate are not available. 
Very limited data on neptunium removal with monosodium
titanate is available for comparison. Removal of these actinides is 
important in meeting the Saltstone acceptance criteria, and this 
work indicates that this is a feasible method. Further work will
be done to elucidate the cause of the lower decontamination 
factors. The lower decontamination factors observed for the 
radioactive waste samples do not exclude use of this sodium 
titanate in In-Tank Precipitation because of the difference in the 
chemistry between the samples and typical In-Tank Precipitation 
waste. (Contact: Phil McGinnis, ORNL, 423-576-6845)

Melton Valley Storage Tank Waste Modified to Mimic Hanford Waste. 
Actual MVST W-27 supernate has been modified to closely mimic 
the supernates at Hanford. The hydroxide concentration was 
raised to 1 M while the cesium concentration was increased to 
5E-5 M through the addition of nonradioactive cesium. This 
modified supernate is currently being passed through a 10 mL 
column of Ionsiv IE-911 (lot 38-b) at a rate of 6 column 
volumes/hr. Sandia National Laboratories personnel have
used their model on crystalline silicotitanate to predict that 50% 
breakthrough should occur between 270 and 300 column volumes. 
(Contact: Phil McGinnis, ORNL, 423-576-6845)

Confined Sluicing End Effector (CSEE) Prototype Successfully 
Tested for Customer. On February 28 at the Hanford Site, the 
Retrieval Process Development and Enhancements Program 
completed a major milestone in the development of the CSEE, 
which will eventually be used at Oak Ridge National Laboratory
(ORNL) for retrieval of waste heel in the gunite tanks. This team 
contained staff from Pacific Northwest National Laboratory, 
Westinghouse Hanford Company, ORNL, and the University of
Missouri at Rolla. The CSEE prototype successfully retrieved 
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simulated sludge in the Hydraulic Test Bed, located at the 
Hanford Site. The CSEE consists of three rotating medium
pressure (~3000 psi) water jets to mobilize the waste and a three-phase, jet 
pump-driven conveyance system to remove the
mobilized waste and transfer it for further processing outside the
tank. The breakthrough by the team is that this device is one-fourth the 
mass of all previous prototypes, is effective in waste
retrieval, and would transmit very little force or vibration to the 
selected deployment device. The user at ORNL observed the 
demonstration and was generally pleased with the performance. 
While the end effector performance can be substantially improved 
by further testing to discover optimum ranges of operation in 
terms of jet pressure, pump pressure, rotation rate, and mining 
strategy, this demonstration clearly validates the ability of this 
device to retrieve tough waste with a device of small mass. 
Further testing will continue over the next few months to optimize 
the CSEE's performance before acquisition of the actual CSEE to
be deployed in the ORNL tanks. (Contact: Jim Lee, SNL at 
PNNL, 509-372-6372)

Waste Retrieval and Tank Closure Demonstration at SRS. The 
Waste Retrieval and Tank Closure Program has been initiated at
SRS. The results of this program include demonstrating cost-efficient 
methods to remove saltcake, removing difficult waste
heels, and closing a high-level waste tank. The retrieval 
demonstration portion of this program focuses on Tank 41, which 
has over 1 Mgal of saltcake that must be removed so that Tank 41 
can be used in processing waste for the SRS DWPF (vitrification
facility). Saltcake retrieval has been done in the past at SRS with 
mixer pumps that are expensive and unreliable. SRS and Hanford
have numerous tanks that contain saltcake so that the potential 
cost savings of less expensive saltcake retrieval methods is very 
large. The first alternate saltcake dissolution method to be 
implemented on Tank 41 is termed the Modified Density Gradient 
Method (MDGM). A test series that validates this alternate 
method and establishes protocols for the actual tests in Tank 41 
has just been completed. SRS Tank Farm Operations are
continuing its tank hardware modifications as well as finalizing 
operational procedures and data elements and modifying the 
operational safety analysis report. Of special interest in the 
Operational Safety Analysis is the flow of insoluble particles to 
the saltwell pump. Corrosion experiments also continue at SRS to 
validate the MDGM testing. These experiments will prevent any 
corrosion from occurring to the walls of Tank 41 by the end of 
FY97.

The second portion of this effort is the heel removal and closure 
of Tank 19. This tank is known to have a cesium-loaded zeolite 
heel (~13,000 gallons) as well as 7,000 gallons of sludge and 
approximately 200,000 gallons of ballast water. The objectives are 
twofold. First, SRS, with support from Sandia National 
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Laboratories, will work with state and U.S. Environmental 
Protection Agency regulators to establish a closure process and a 
closure standard (how clean is clean?) for Tank 19. It is planned 
for SRS to submit a Closure Plan to the regulators in September 
1996 and to initiate closure activities for Tank 19 in December 
1996. A second parallel effort is developing: a "grab sampler" 
that will sample the hard zeolite heel in April 1996. This sampler 
is under fabrication now and is being tested for performance in 
simulated zeolite materials. Operational procedures and safety 
analysis is underway to handle this sample. The results from this 
sampling will be key input to the performance evaluation work 
necessary to establish closure standards for Tank 19. 
Additionally, specifications are under development to acquire an 
extendible nozzle to be used to break up the zeolite heel for 
complete sampling as needed. The extendible nozzle will be 
procured by Pacific Northwest National Laboratory for SRS 
operational deployment. The plan is to deploy this extendible 
nozzle in Tank 19 in August 1996, if needed. In further support 
of the Tank 19 effort at SRS and to help develop a closure process 
that is broadly applicable across the DOE complex, Sandia
National Laboratories has begun a series of calculations to 
determine what portion, if any, of the Tank 19 heel would have to 
be removed before closure to meet a series of regulatory 
performance objectives. The supportive calculations will be 
submitted to SRS by June 1996 to enhance their preparation of the 
their Closure Plan, which will be submitted to the state and 
federal regulators in September 1996. (Contact: Jim Lee, SNL at 
PNNL, 509-372-6372)

MEETINGS AND EVENTS

Community Leaders Network (CLN) Tanks Subgroup Discussed
Tank-Related Technology Development Issues. On February 27-28, 1996,
the 
CLN, a group composed of stakeholders from the
regions surrounding TFA tank sites and appropriate regulators, 
met at the Hanford Site to discuss issues and their involvement 
with the TFA. The first day of the meeting was used to establish 
a dialogue between the CLN members and the TFA staff. The
second day was used to demonstrate and discuss technologies 
related to retrieval and highlighting the Light-Duty Utility Arm 
(led by Betty Carteret of Westinghouse Hanford Company) and
the ORNL prototype of the CSEE (led by Mike Rinker of Pacific 
Northwest National Laboratory). (Contact: Nick Lombardo, 
PNNL, 509-375-3644)

60% Design Review of Cone Penetrometer (CP) Completed. The 
CP/Raman platform will consist of a platform housing, which is 
positioned over high-level waste tanks by use of a crane, and 
equipment to push the CP into the tank waste with a push force of 
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up to 35 tons. The 60% design review addressed outstanding issues 
leading to a final design, the final assembly of the CP/Raman 
platform, acceptance testing, and delivery to Hanford
by May 1996. Several design issues that are being addressed on 
the CP/Raman probe by Lawrence Livermore National
Laboratory, Applied Research Associates, and Westinghouse 
Hanford Company include 1) the probe tip outer diameter (OD) and 
inside diameter (ID) must be finalized (currently 2 inch OD and 
1.5 inch ID are the assumed designed dimensions); 2) the 
electrical wires that serve the sensors for tip pressure, sleeve 
friction, temperature, pore pressure, inclination, penetration 
depth, and tank bottom all must pass through the Raman probe 
compartment. The special geometry of splitting and passing the 
wires through the compartment must be resolved; and 3) the
length of the fiber optic cable actually needed to provide proper 
bend radius (for example, 170 feet vs 250 feet) must be 
determined. 

The design review indicated that all phases of the project are 
currently on schedule and the 100% design review in planned for 
March. (Contact: Tom Thomas, INEL, 208-526-3086)

UPCOMING ACTIVITIES

March Out-of-Tank Evaporator Demonstration scheduled
to begin hot operation with 25,000 gal of waste. 
The date is not currently set. (Contact: Phil 
McGinnis, ORNL, 423-576-6845)

March 100% Design Review for Cone Penetrometer
Deployment System. (Contact: Tom Thomas, 
INEL, 208-526-3086)

3/5-6 Technology Integration Managers Meeting: Next
Steps in Program Development. (Contact: Terri 
Stewart, PNNL, 509-375-4423)

3/6-7 National Academy of Science Meeting at Hanford
Site. (Contact: Dennis Brown, RL, 509-372-4030)

3/19-21 TFA Midyear Review Meeting at Hanford Site. 
(Contact: Rod Quinn, PNNL, 509-375-6625)

3/19 Oak Ridge Prototype of Confined Sluicing End
Effector Demonstration for TFA Review Group at 
Hanford Site. (Contact: Jim Lee, SNL at PNNL, 
509-372-6372)

3/20 User Steering Group Meeting at Hanford Site
(tentative). (Contact: Rod Quinn, PNNL, 509-375-6625)
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3/29 FY96 Tank Technology Needs Document
Completed. (Contact: Bob Allen, PNNL, 509-372-4298)

April Grab Sampler Used to Take Hard Zeolite Sample in
Tank 19. (Contact: Jim Lee, SNL at PNNL, 509-372-6372)

GENERAL TFA TECHNICAL TEAM CONTACTS

ROD QUINN, Technical Team Manager
PNNL, 509-375-6625/Fax 509-372-4662/ 
rk_quinn@pnl.gov
NICK LOMBARDO, Deputy Technical Team Mgr
PNNL, 509-375-3644/Fax 509-372-6364/
nj_lombardo@pnl.gov
TERRI STEWART, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/ t_stewart@pnl.gov 
THOMAS BROUNS, Program Integration Manager
PNNL, 509-372-6265/Fax 509-372-6268
tm_brouns@pnl.gov
JOHN LAFEMINA, Strategic Initiative Coordinator
PNNL, 509-375-6895/Fax 509-375-4468
jp_lafemina@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMs) 
Characterization: TOM THOMAS, INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov
Immobilization: JOHN PLODINEC, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov
Pretreatment: PHIL MCGINNIS, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov
Retrieval and Closure: JIM LEE, SNL @ PNNL
509-372-6372/Fax 509-372-6364/jh_lee@pnl.gov 
PETE GIBBONS, Deputy TIM, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov
Safety: HAROLD SULLIVAN, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov

DISTRIBUTION OF HIGHLIGHTS REPORT AND TFA 
DIRECTORY

Send your request to gc_notch@pnl.gov. Please include 
recipient's E-mail address. The TFA highlights and TFA 
directory are available on the FTP server as noted: 
ftp.pnl.gov/pub/outgoing/tfa.

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
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Technical Highlights
February 9, 1996

SIGNIFICANT ITEMS

Fourier Transform Infrared (FTIR) Moisture Measurement System 
Deployed in 222-S Hot Cell. An FTIR probe has been installed in the
core sample extrusion hot cell, connected to a spectrometer with a 
30-m-long, 80 fiber, fiber optic cable. This system has been tested on 
synthetic waste tank materials and on archived samples previously
analyzed for water content. Testing is currently in progress on core 
segment immediately after extrusion and again after the material is 
placed in storage jars and homogenized. Data generated from these 
tests will be correlated with traditional gravimetric analyses. Data 
reduction calculation models are being compared for precision, 
accuracy based on gravimetric, acceptability of detection limit, and
reliability of the system. Data is being collected on materials from as 
many waste types as they become available to estimate variability due
to sample matrix effects. This activity is expected to continue through 
March 1996. (Contact: Tom Thomas, INEL, 208-526-3086)

Light-Duty Utility Arm (LDUA) Optical Alignment Scope (OAS) Test 
Fixture Installed. The test fixture to be used for calibration, 
grooming, and alignment of the LDUA OAS has been fabricated and 
installed on the 12-ft. deck at the south end of the LDUA Cold Test 
Facility by Westinghouse Hanford Company (WHC). This fixture will 
provide targets, calibrated surfaces, and interface datums for 
determination of acceptable alignment of the lasers and TV camera 
inside the OAS. (Contact: Jim Lee, SNL at PNNL, 509-372-6372)

LDUA Mobile Deployment System Lifting Fixture Contract Set. A 
contract was awarded to Lift-It Manufacturing Co., Los Angeles,
California, for the design, fabrication, and testing of the fixtures and 
rigging necessary to lift the LDUA Mobile Deployment System inside
the Cold Test Facility from ground level to the mezzanine at the 42 ft. 
6 in. level, using the 75-ton overhead crane. This lift is necessary as 
part of the proper equipment arrangement for the LDUA cold test. 
(Contact: Jim Lee, SNL at PNNL, 509-372-6372)

LDUA Baseline Supervisory Data Acquisition System (SDAS) 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Completed. Sandia National Laboratory has completed the baseline 
LDUA SDAS and delivered it to WHC. Work continues on
documentation and testing of the baseline system. (Contact: Jim Lee, 
SNL at PNNL, 509-372-6372)

Surrogate Test Performed on Out-of-Tank Evaporator. The Out-of-Tank 
Evaporator personnel ran the evaporator system with a surrogate
waste for 48 hours. The team performed this surrogate test as if they 
were processing actual tank supernate. For example, protective 
clothing and respirators were used during sampling. During this trial, 
several minor issues were identified and corrected. Every component
of the evaporator system has now been fully tested. With help from 
Delta Thermal, several operating conditions were tested to optimize 
decontamination factors. Processing of 25,000 gal. of actual Melton 
Valley Storage Tank supernate is planned to start on February 12. At 
the conclusion of the processing, 6,000 to 7,000 gal. of additional tank 
space will be available for ongoing tank operations. (Contact: Phil 
McGinnis, ORNL, 423-576-6845)

Gunite and Associated Tanks (GAAT) Waste Simulated and Being 
Used in Crossflow Tests. Oak Ridge National Laboratory (ORNL)
and Savannah River Site (SRS) staff used a thermodynamic chemical 
equilibrium computer model called Environmental Simulation Program 
by OLI, Inc. to help formulate the GAAT simulant. The GAAT
wastes contain large quantities of uranium, and the simulant used in 
this examination is prepared using depleted uranium and thorium
nitrates. Therefore, the filtration unit used at SRS for this examination 
had to be constructed in a radioactive fume hood. Crossflow filter
tests with this hot system have been initiated. The sludge will be 
filtered over a range of concentrations and conditions. Results from 
the filtration tests at SRS will be used at ORNL to develop the 
flowsheet and to design solid-liquid separation equipment for the 
remediation of the GAAT. (Contact: Phil McGinnis, ORNL, 423-576-6845)

MEETINGS AND EVENTS

Technical Team Evaluated and Ranked Site-Provided Needs. On 
January 29-31, the Technical Team met at the Hanford Site to review 
and rank needs provided by the Site Technology Coordination Groups. 
A set of high-impact tank technology needs were identified and have 
been provided back to the users and site representatives for final
review and validation. These needs will form the bases for revising 
the TFA technical program. A needs assessment is being drafted and 
will be completed for site sign off in early April. (Contact: Marilyn 
Quadrel, PNNL, 509-372-4948)

User Steering Group Reviewed Needs Ranking. On February 1 and 2, 
the User Steering Group met with the technical team at the Hanford 
Site to review the needs ranking. This group provided the initial
feedback on the high-impact tank technology needs in preparation for a 
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teleconference with the site representatives. Revisions were made 
based on the User Steering Group input. (Contact: Rod Quinn,
PNNL, 509-375-6625)

Cone Penetrometer (CP)/Raman Probe 60% Design Review 
Conducted. On February 6, a 60% design review was held on the
CP/Raman project at the Hanford Site to address outstanding issues on 
locking into a final design, final assembly of the CP/Raman platform, 
acceptance testing, and delivery to Hanford by May 1996. The
platform will consist of a housing, which is positioned over the tanks 
by use of a crane, and equipment to push the CO into the tank waste 
with a push force of up to 35 tons.

The CP/Raman sensor tip will measure tip pressure and sleeve 
friction, which translate into compressive and shear strength, 
temperature, depth, penetrometer inclination, presence of metal, and 
bulk chemical species. After the tank bottom is approached, the CP 
rod will serve as a dry well, down which a neutron source and thermal 
neutron detector will be lowered, to measure moisture content versus 
depth. The CP/Raman probe will be retracted after the moisture 
measurements are taken.

The design review indicated that all phases of the project are currently 
on schedule. Lawrence Livermore National Laboratory has designed, 
built, and shipped two prototype Raman probe components (for bulk 
chemical species measurements) to WHC for radiation and caustic 
materials testing, and to Applied Research Associates for integration 
into their standard sensor package and a cold 35-ton push test. The 
prototype Raman probe uses a sapphire window which is brazed to the 
stainless steel CP tip and coated with diamond for corrosion
resistance. (Contact: Tom Thomas, INEL, 208-526-3086)

U.S. Department of Energy (DOE) Site Representatives Meet to 
Discuss High-Impact Needs. On February 15, the technical team and 
DOE site representatives discussed the high-impact tank technology
needs. Results from these discussions are being incorporated into the 
TFA database in preparation for writing the needs documentation. 
(Contact: Terri Stewart, PNNL, 509-375-4423)

Site Technology Coordination Group (STCG) Briefed on Needs 
Process and Outcome. The TFA briefed members of the Hanford 
STCG Tanks Subgroup on the needs prioritization process and 
outcome. Also included in this discussion was a review of the 
Environmental Management technology development budget trends. 
An effective working relationship between the TFA and the STCG
subgroup is being developed. (Contact: Nick Lombardo, PNNL, 509-375-
3644)

UPCOMING ACTIVITIES
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Feb Out-of-Tank Evaporator Demonstration scheduled to
begin with 25,000 gal. of waste. The date is not
currently set. (Contact: Phil McGinnis, ORNL, 423-576-6845)

2/15 Site Technology Coordination Tanks Subgroup Meeting
at Hanford Site. (Contact: Nick Lombardo, PNNL, 
509-375-3644)

2/27-28 Community Leaders Network Meeting at Hanford Site. 
(Contact: Dennis Brown, RL, 509-372-4030)

3/6-7 National Academy of Science Meeting at Hanford Site. 
(Contact: Dennis Brown, RL, 509-372-4030)

3/19-21 TFA Midyear Review Meeting at Hanford Site. 
(Contact: Rod Quinn, PNNL, 509-375-6625)

3/19 Oak Ridge Prototype of Confined Sluicing End Effector
Demonstration at Hanford Site. (Contact: Jim Lee, 
SNL at PNNL, 509-372-6372)

4/1 100% CP/Raman Design Review at Hanford Site
(tentative). (Contact: Tom Thomas, INEL, 208-526-3086)

GENERAL TFA TECHNICAL TEAM CONTACTS

ROD QUINN, Technical Team Manager
PNNL, 509-375-6625/Fax 509-372-4662/rk_quinn@pnl.gov
NICK LOMBARDO, Deputy Technical Team Manager.
PNNL, 509-375-3644/Fax 509-372-6364/nj_lombardo@pnl.gov
MARILYN QUADREL, Program Integration Coordinator
PNNL, 509-372-4948/Fax 509-375-4422/mj_quadrel@pnl.gov
TERRI STEWART, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/t_stewart@pnl.gov 

TECHNOLOGY INTEGRATION MANAGERS (TIMs)

Characterization: TOM THOMAS, INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov
Immobilization: JOHN PLODINEC, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov
Pretreatment: PHIL MCGINNIS, ORNL
423-576-6845/Fax 423-574-7229/cpz@ornl.gov
Retrieval and Closure: JIM LEE, SNL @ PNNL
509-372-6372/Fax 509-372-6364/jh_lee@pnl.gov 
PETE GIBBONS, Deputy TIM, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov
Safety: HAROLD SULLIVAN, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov
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Technical Highlights
November 1995

SIGNIFICANT ITEMS

Tank Sludge Found to be Homogeneous Than Thought. Analyses of the
initial batch of sludge going to the Defense Waste Processing Facility
(DWPF) at the Savannah River Site (SRS), South Carolina, show that the
ratios of the concentrations of insoluble species have remained
constant since 1988. This result suggests that the sludge feed may be
much more uniform than generally recognized. This could result in
sludge feeds that would remain constant for months or longer. This
would simplify both process control and demonstrating compliance with
product specifications. (Contact: John Plodinec, WSRC, 803-725-2170)

Light-Duty Utility Arm (LDUA) System Hot Test Expense Funding
Authorized. A proposal to fund preparations for the LDUA System hot
test in a Hanford Site tank was approved by the U.S. Department of
Energy, Richland Operations Office (RL). The funding will support
preparation of the integrated Operations and Maintenance manuals;
preparation of training plans and manuals; operator training; conduct
of the Operational Readiness process; and test site set-up. The
proposal was made by Westinghouse Hanford Company (WHC) and is
subject
to RL approval of the budget change request. (Contact: Jim Lee, SNL at
Northwest Laboratory, 509-372-6372 or Pete Gibbons, WHC, 509-372-
0095)

LDUA Deployment Planning Workshop Completed. WHC completed a
planning
workshop for evaluation of staffing requirements to support LDUA
System operations. The LDUA System Lead and Demonstration
Coordinator
assisted the Tank Waste Remediation System (TWRS) LDUA project staff
in evaluating requirements to support operating, training, and
maintenance of the LDUA System. Information developed from this
workshop and follow-on actions will be used in creating outyear
staffing and budget projections to be incorporated into the TWRS
multiyear program plan. (Contact: Jim Lee, SNL at Northwest
Laboratory, 509-372-6372 or Pete Gibbons, WHC, 509-372-0095)

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Extendible Nozzle Successfully Demonstrated. An existing extendible
nozzle and borehole miner technology has been identified as a low cost
candidate for retrieving radioactive tank wastes from underground
storage tanks. The extendible nozzle, a portion of an existing
borehole miner, has been developed by Quest Integrated Incorporated to
enhance underground mining of ore and minerals and tar sand recovery.
The extendible nozzle can be used by itself as an enhancement to past
practice sluicing, or it can be integrated with a jet pump for a
retrieval system as originally intended in the borehole mining
development. The Retrieval Process Development enhancements project is
investigating this technology as a low cost approach for retrieving
saltcake, hardpan, sludge, and other waste forms from DOE's tanks
complex wide. It is hoped that this approach could be implemented to
clean zeolite and other deposits in Savannah River tanks, hard wastes
from INEL V-Tanks, and potentially be applied to non-leading single
shell tanks at Hanford for saltcake and sludge removal.

Initial dislodging scoping demonstrations were conducted at Quest, an
industrial partner under subcontract to Pacific Northwest National
Laboratory (PNNL), to determine the feasibility of this approach.
Effects of varying waterjet pressure, flow rate, and stand off
distance have examined using several saltcake and sludge simulants.
The results of the dislodging tests to date have demonstrated that
there is a range of applicability in both saltcake and sludge. These
results, combined with additional tests, will be used to define an
integrated borehole miner retrieval demonstration at the Hanford Site
during the fourth quarter.

A report, documenting the background and history of the borehole
miner, initial test results, has been submitted along with a short
narrated video in completion of a metric milestone. (Contact: Jim Lee,
SNL at PNNL, 509-372-6372 or Pete Gibbons, WHC, 509-372-0095)

SPAR Light-Duty Utility Arm (LDUA) Moves Beyond Tanks. SPAR, lead
subcontractor developing the LDUA, hosted a visit from representatives
of a German nuclear services company interested in applying the LDUA
to decontamination and decommissioning activities in Germany. SPAR is
preparing a proposal to provide a system for this application. Also,
SPAR has been contacted to provide information to West Valley Site,
New York, on a LDUA System to remove the waste heel from around the
supports inside the tanks. Further discussions with West Valley
representatives are planned. (Contact Roger Gilchrist, WHC,
509-376-5310)

Cesium Removal Demonstration Safety Assessment and Draft Selection
Criteria Completed. The safety assessment for the cesium removal
demonstration was finished. The preliminary design drawing for the
cesium removal system was provided by TTI Engineering and reviewed by
Oak Ridge National Laboratory (ORNL) personnel. A meeting with both
staffs was held to discuss necessary design changes. A draft of the
selection criteria to be used in the valuation of potential sorbents
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in the demonstration of the removal of cesium from 25,000 gallons of
Melton Valley Storage Tank waste has been completed by ORNL staff. The
selection criteria have been sent to U.S. Department of Energy (DOE)
personnel for approval and distribution. (Contact: Phil McGinnis,
ORNL, 615-576-6845)

Testing on Sluicing End Effector Started. At ORNL, testing is underway
to measure force and torque associated with a mockÄup unit of the
Confined Sluicing End Effector (Mock CSEE) and the Mock CSEE coupled
to the Sluicing Hose Management Arm. The three goals for the testing
are 1) to capture dynamic force measurements that may be imposed on
the Sluicing Hose Management Arm via jet pump operation; 2) to
determine performance characteristics of two different jet pumps; and
3) to determine which of those two pumps will meet the ORNL Cold Test
Facility vehicle testing equipment requirement. (Contact: Jim Lee, SNL
at PNNL, 509-372-6372 or Pete Gibbons, WHC, 509-372-0095)

MEETINGS AND EVENTS

LDUA Confined Sluicing System Design Review Completed. A 15% design
review was held on October 16, 1995, at Oak Ridge National Laboratory
(ORNL) to address conceptual design issues associated with the Hose
Management System, Passive Arm and Confined Sluicing End Effector, to
be used with the Type III LDUA System. In addition, workshops were
held on October 18 and 19, 1995, with participants from ORNL,
University of Missouri at Rolla (UMR), Pacific Northwest National
Laboratory, Jacobs Engineering, AST, and XL Associates. The workshops
defined a mining strategy; obtained UMR input on the selection,
interfaces, and optimal line sizes for a jet pump; and defined the
interfaces, utilities, and sensing requirements associated with the
LDUA Confined Sluicing End Effector. (Contact: Jim Lee, SNL at
Northwest Laboratory, 509-372-6372 or Pete Gibbons, WHC, 509-372-
0095)

Low-Level Waste Forms Kickoff Meetings at ORNL. Meetings were held to
kick off TFA projects that will select low-level waste forms and
immobilization of ion-exchange resin on October 17 and 18, 1995.
Principal investigators (PIs) from SRS met with their user
counterparts at ORNL to examine scope and schedule issues. A major
unknown in both these projects is the impact of the federal budget on
ORNL and TFA funding. Both ORNL and the PIs recognize the necessity to
keep each other and the TFA informed about potential impacts on scope
and project schedules. (Contact: John Plodinec, WSRC, 803-725-2170)

TFA FY96 Kickoff Meeting. To roll out its FY 1996 technical program in
detail, the TFA team meet in Las Vegas, Nevada, from October 31 to
November 2. The U.S. Department of Energy-Headquarters (DOE-HQ),
Field
Offices, users, User Steering Group, TFA Technical Review Group leads,
and a representative of the Community Leaders Network participated.
(Contact: Dennis Brown, RL, 509-372-4030)
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Pretreatment Staff Attended Separation Briefings. At the invitation of
the Efficient Separations and Processing Crosscutting Program,
pretreatment personnel attended the briefings of five separation
companies that were awarded Small Business Innovative Research (SBIR)
grants. The research of the five SBIR companies were prefilters by
Micro Composite Materials Corporation; nitrate/nitrite destruction by
Drinkard Metalox, Inc.; nitrate destruction by Lynntech, Inc.; sodium
selective ceramic membrane by Materials and Systems Research, Inc.;
and heavy metal separation by TDA Research, Inc. (Contact: Phil
McGinnis, ORNL, 615-576-6845)

LDUA Stereo Video Technology Display. LDUA stereo video technology
was
featured in a TFA display at a national conference for operating
engineers in Washington, D.C. Bristlecone Environmental Technologies
provided the stereo viewing systems and demonstrate the technologies
recently used to perform stereo video inspection of Hanford tank
115-TX. (Contact: Jim Lee, SNL at Northwest Laboratory, 509-372-6372
or Pete Gibbons, WHC, 509-372-0095)

Sludge Treatment Kickoff Meeting Held. The TFA Kickoff Meeting for
Sludge Treatment was held November14 and 15 at PNNL. On November
14,
formal presentations by the TFA principal investigators were made.
Several key personnel from the DOE, Richland Operations Office;
Westinghouse Hanford Company (WHC) Program Offices; and Contract
Support attended. On November 15, programmatic requirements were
discussed, and an overview of technology development needs from the
WHC perspective was presented. (Contact: Phil McGinnis, ORNL,
615-576-6845)

Hanford Site Technology Coordinating Group (STCG)--Tanks Subgroup
Meeting. This group met on November 27 and 28 to prioritize the
Hanford Tank Waste Remediation System (TWRS) technology needs. This
prioritization list is being finalized and will be presented to the
STCG Management Council on December20, 1995. (Contact: Billie Mauss,
RL, 509-372-4512)

Gripping End Effector for LDUA Being Reviewed. A video conference was
held between Southwest Research Institute (SWRI) and WHC to discuss
the development status of the gripping end developed for use with the
LDUA. SWRI is on schedule with the development work. (Contact: Jim
Lee, SNL at PNNL, 509-372-6372 or Pete Gibbons, WHC, 509-372-0095)

Status of Cone Penetrometer/Raman Probe Discussed. On November 29, a
conference call was conducted to status the design and fabrication of
the cone penetrometer and platform; to status the procurement, design,
and testing of components for the Raman addition; and to status the
WHC contract to Applied Research Associates for component testing and
integration of the Raman addition. Participants included technology
developers at WHC, PNNL, Lawrence Livermore National Laboratory, Idaho
Engineering National Laboratory, and the Applied Research Associates.
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(Contact: Tom Thomas, INEL, 208-526-3086)

Draft Request for Proposal (RFP) Issued for Privatization of TWRS. The
draft RFP for Phase I of TWRS Privatization was issued on November 20.
Written responses from the bidders are being solicited to help shape
the final RFP, which is scheduled for release in mid-March 1996. A
presolicitation conference and site tour was held at the Hanford Site
on November 29 and 30. The conference, attended by 63 vendors, was
intended to familiarize potential bidders with TWRS Privatization
strategy and RFP, and allow an opportunity for questions to the Source
Evaluation Board and other DOE staff. (Contact: John Holbrook, PNNL,
509-372-6377)

UPCOMING ACTIVITIES

11/6-11/10 LDUA-Spar Fabrication Progress Review. (Contact: Jim Lee,
SNL at Northwest Laboratory, 509-372-6372 or Pete
Gibbons, WHC, 509-372-0095)
11/7-11/8 LDUA-Southwest Research Institute Subsystems Development
Review. (Contact: Jim Lee, SNL at Northwest Laboratory,
509-372-6372 or Pete Gibbons, WHC, 509-372-0095)
11/10 Spectrum '96 summaries are due to Laser Options, Inc.
(Contact: Cheryl Thornhill, Northwest Laboratory,
509-375-2532)
11/14-11/15Tentative Sludge Treatment Kickoff Meeting at Hanford.
(Contact: Phil McGinnis, ORNL, 615-576-6845)
12/6-7 LDUA Type III (ORNL) Detailed Design Review at Spar
Aerospace Limited, Toronto, Canada. (Contact: Jim Lee,
SNL at PNNL, 509-372-6372 or Pete Gibbons, WHC,
509-372-0095)
12/8 (Postponed) Quarterly review of all Focus Areas with site
managers at Washington, D.C. (Contact: Dennis Brown, RL,
509-372-4030)
LDUA-Spar System Development Review. (Contact: Jim Lee,
SNL at Northwest Laboratory, 509-372-6372 or Pete
Gibbons, WHC, 509-372-0095)
12/11-15 Working demonstration of LDUA Topographical Mapping
System from MTI. (Contact: Jim Lee, SNL at PNNL,
509-372-6372 or Pete Gibbons, WHC, 509-372-0095)
12/13 Clean and Closure Demo Technical Review at Savannah
River. (Contact: Jim Lee, SNL at PNNL, 509-372-6372 or
Pete Gibbons, WHC, 509-372-0095)
1/15 Cone Penetrometer/Raman 60% design review at the Hanford
Site (tentative). (Contact: Tom Thomas, INEL,
208-526-3086)
1/16-19 Efficient Separations and Processing Crosscutting Program
Meeting in Gaithersburg, Maryland. (Contact: Terri
Stewart, PNNL, 509-375-4423)
1/23 Community Leaders Network Meeting at Hanford Site.
(Contact: Marilyn Quadrel, PNNL, 509-372-4948)
1/23-26 Technical Exchange on Retrieval Technologies with
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Russia's MINATOM and other Russian institutes in Augusta,
Georgia. (Contact: Jim Lee, SNL at PNNL, 509-372-6372 or
Pete Gibbons, WHC, 509-372-0095)

GENERAL TFA TECHNICAL TEAM CONTACTS

o Rod Quinn, Technical Team Manager
PNNL, 509-375-6625/Fax 509-372-4662/rk_quinn@pnl.gov

o Nick Lombardo, Deputy Technical Team Mgr
PNNL, 509-375-3644/Fax 509-372-6364/ nj_lombardo@pnl.gov

o Terri Stewart, Technical Integration Coordinator
PNNL, 509-375-4423/Fax 509-372-6364/ t_stewart@pnl.gov

o Thomas Brouns, Program Integration Manager
PNNL, 509-372-6265/Fax 509-372-6268/tm_brouns@pnl.gov

o John Lafemina, Strategic Initiative Coordinator
PNNL, 509-375-6895/Fax 509-375-4468/jp_lafemina@pnl.gov

* Technology Integration Managers (TIMs)

o Characterization: Tom Thomas,
INEL, 208-526-3086/Fax 208-526-0665/trt@inel.gov

o Immobilization: John Plodinec,
WSRC, 803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov

o Pretreatment: Phil Mcginnis,
ORNL, 423-576-6845/Fax 423-574-7229/cpz@ornl.gov

o Retrieval and Closure: Jim Lee,
SNL, 505-844-6937/Fax 505-844-1480/jlee@sandia.gov

o Pete Gibbons, Deputy TIM,
WHC, 509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov

o Safety: Harold Sullivan,
LANL, 505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov

DISTRIBUTION OF HIGHLIGHTS REPORT

Send your request to bj_kirk@pnl.gov. Please include recipient's email
address
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Technical Highlights
October 1995

SIGNIFICANT ITEMS

Out-of-Tank Evaporator Testing Performed. The Out-of-Tank Evaporator
System passed its acceptance checkout and testing (performed by Delta
Thermal). The testing included operating the system for 2 hours with
city water. After the system was shut down, it was operated for
another 2 hours with all alternate system pumps. The system was then
operated on a surrogate solution to determine decontamination factors.
Delta Thermal was shipped the system to Oak Ridge. In addition, the
modular concrete shielding for the system was delivered to Oak Ridge
from Concrete Product Inc. on October 11, 1995.

The evaporator system, which uses a novel horizontal design, will be
the first of its kind operated on U.S. Department of Energy (DOE) tank
waste. The system will remove excess water from the liquid waste,
creating additional storage capacity. This system will eliminate the
need to transport tank waste to an evaporator facility, thus reducing
the safety concerns associated with moving waste through underground
piping. (Contact: Phil McGinnis, ORNL, 615-576-6845)

Sludge Treatment Samples Received. The Sludge Treatment Studies being
conducted at Oak Ridge has received eight Hanford sludge samples from
Los Alamos National Laboratory (LANL). Portions of these samples were
previously used by the Enhanced Sludge Washing task at LANL. Sludge
Treatment Studies will use these untreated sludge samples to optimize
the washing and caustic leaching procedure. (Contact: Phil McGinnis,
ORNL, 615-576-6845)

Near Infrared (NIR) Moisture Probe Being Installed. The NIR moisture
probe is being installed in the 11A hot cell where it can be used with
tank core, auger, and grab samples. This NIR fast-track activity was
successful in accelerating the development of this hot cell system to
support of a January 1996 hot cell deployment milestone. (Contact: Tom
Thomas, INEL, 208-526-3086)

Vitrification Systems Database Available. The TFA, working with staff
from the Mixed Waste Focus Area and Landfill Focus Area, completed
development of the initial version of a database that identifies

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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DOE-funded, commercial, and foreign vitrification systems that are
available to DOE sites for testing. The database also lists the types
of wastes that the system is capable of treating, and key features of
each of the vitrification systems. (Contact: John Plodinec, WSRC,
803-725-2170)

MEETINGS AND EVENTS

Pretreatment Discussed at Separation Symposium. Presentations were
given at the Ninth Symposium on Separation Science and Technology for
Energy Applications, which was held in Gatlinburg, Tennessee, on
October 22 to 25. One presentation provided an overview of the TFA
pretreatment activities for FY 1996 while the other focused on cesium
removal technologies. (Contact: Phil McGinnis, ORNL, 615-576-6845)

Environmental Management Advisory Board (EMAB) Presentation Given.
The
TFA presented information to EMAB during a day-long briefing on
October 20 at the Hanford Site (Richland, Washington). (Contact: Rod
Quinn, PNL, 509-375-6625)

Type II Light-Duty Utility Arm (LDUA) Detailed Design Review
Conducted. The detailed design review of the skid-mounted LDUA was
conducted on October 10, 1995, in Toronto, Canada. Spar Aerospace of
Canada will now begin fabrication of this skid-mounted (type II) LDUA.
Also at the meeting, the fabrication status of all three LDUAs being
built was reviewed, as well as the status of the fourth LDUA (type
III). (Contact: Pete Gibbons, WHC, 509-372-0095).

Raman Probe Technology Kickoff Meeting Held at Hanford. On October 17,
1995, a kickoff meeting on Raman spectroscopy was held. The purpose of
the meeting was to determine if duplication of effort existed between
the two Westinghouse Hanford Company (WHC) Raman probe tasks, one of
which is funded by TFA and the other is funded by WHC. At the meeting,
the potential users were identified for the Raman probe and the
recommended path forward for downselecting was determined. (Contact:
Tom Thomas, INEL, 208-526-3086)

Near Infrared (NIR) Spectroscopy and Laser Ablation/Mass Spectrometer
(LA/MS) Kickoff Meeting Held at Hanford. On October 18, 1995, a
kickoff meeting was held at Hanford. At the meeting, the following
activities were accomplished: 1) reviewed technical status of NIR and
LA/MS task, 2) reaffirmed user commitment to deployment, 3) set up
deployment team, 4) set up schedules for hot cell deployment, and 5)
set up procedures to monitor progress. (Contact: Tom Thomas, INEL,
208-526-3086)

Tanks Technology Development Systems Benefits Kickoff Meeting Held at
Hanford. On October 17-18, 1995, individuals involved in tank
remediation system planning at Hanford, Idaho National Engineering
Laboratory (INEL), Oak Ridge, and Savannah River Site discussed
methods and data available to assess the cost reduction and other



TFA - Technical Highlights

http://emslws03/tfa/hilight/back/oct95.htm[10/13/2009 10:47:57 AM]

benefits of technology development across tank systems. (Contact:
Marilyn Quadrel, PNL, 509-372-4948)

Cone Penetrometer/Raman Probe Kickoff Meeting Held at Hanford. On
October 19, 1995, the kickoff meeting was held. The following
activities were accomplished: 1) ensured that all technical funding
and scheduling issues within integration of the Lawrence Livermore
National Laboratory (LLNL) Raman probe into the Applied Research
Associates (ARA)/WHC cone penetrometer platform were identified and
resolved; 2) reviewed technical status of cone penetrometer tasks by
WHC, LLNL, and ARA; 3) determined membership of integration team; and
4) set up procedure and schedule for design review and monitoring
progress of integrated sensor package. (Contact: Tom Thomas, INEL,
208-526-3086)

UPCOMING ACTIVITES

10/23-25 LDUA FY 1996 Team Kickoff Meeting at WHC (Contact: Pete
Gibbons, WHC, 509-372-0095)
10/25 Hanford Site Technology Coordination Group Tanks Subgroup
Meeting at Hanford to conduct initial evaluation of
technology development needs (Contact: George Sanders, RL,
509-376-6888)
10/31-11/2The TFA will be meeting in Las Vegas to roll out its FY
1996 technical program in detail to DOE-HQ, Field Offices,
users, and TFA Technical Review Group. (Contact: Dennis
Brown, RL, 509-372-4030)
11/6 Meeting with AEA Technologies to discuss potential
applications of technologies. (Contact: John Plodinec,
WSRC, 803-725-2170)
11/10 Spectrum '96 summaries are due to Laser Options, Inc.
(Contact: Cheryl Thornhill, PNL, 509-375-2532)
12/8 Spar Aerospace of Canada will provide limited
demonstration at their facility. (Contact: Jim Lee, SNL at
PNL, 509-372-6372)

GENERAL TFA TECHNICAL TEAM CONTACTS

o Rod Quinn, Technical Team Manager PNL,
509-375-6625/Fax 509-372-4662/ rk_quinn@pnl.gov

o Nick Lombardo, Deputy Technical Team Mgr PNL,
509-375-3644/Fax 509-372-6364/nj_lombardo@pnl.gov

o Marilyn Quadrel, Program Integration Coordinator PNL,
509-372-4948/Fax 509-375-4422/mj_quadrel@pnl.gov

o Terri Stewart, Technical Integration Coordinator PNL,
509-375-4423/Fax 509-372-6364/t_stewart@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)
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o Characterization: Tom Thomas, INEL
208-526-3086/Fax 208-526-0665/trt@inel.gov

o Immobilization: John Plodinec, WSRC
803-725-2170/Fax 803-725-4704/john.plodinec@srs.gov

o Pretreatment: Phil Mcginnis, ORNL
615-576-6845/Fax 615-574-7229/cpz@ornl.gov

o Retrieval and Closure: Jim Lee, SNL @ PNL
509-372-6372/Fax 509-372-6364/jh_lee@pnl.gov

o Deputy TIM: Pete Gibbons, WHC
509-372-0095/Fax 509-372-0065/peter_w_gibbons@rl.gov

o Safety: Harold Sullivan, LANL
505-667-6231/Fax 505-667-5531/hsullivan@lanl.gov

DISTRIBUTION OF HIGHLIGHTS REPORT

Send your request to bj_kirk@pnl.gov. Please include recipient's email
address.
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Technical Highlights
September 1995

SIGNIFICANT ITEMS

New Technology Transferred to Commercial Sector.

Spar Aerospace of Canada, one of the TFA's commercial partners,
will be developing a system capable of rapidly and efficiently
collecting data from a remote environment for the buried waste
retrieval and remediation market. This work is a direct
out-growth of the EM-50, TFA-sponsored Light Duty Utility Arm
(LDUA) System. This development marks the successful transfer of
a U.S. Department of Energy (DOE)- sponsored technology into a
new viable commercial business.

Spar, in collaboration with the National Research Council of
Canada and AECL Research, has won a $700K research contract from
PRECARN to develop the new system on the Virtual Environments for
Remote Operations program. Virtual Environments are
representations of spaces, which are modelled and rendered in a
computer to aid in planning task sequences, imposing constraints
and for rehearsing the operation before actually completing
tasks. This program will take space-age technology used on the
Space Shuttle, modified and used on the LDUA, and transfer it for
use in buried waste remediation. (Contact: Roger Gilchrist, WHC,
509-376-5310)

Hydraulic Test Bed (HTB) Demonstrated.

The TFA hosted a working demonstration of the HTB in the 337 High
Bay at the Hanford Site (Richland, Washington) on September 27.
The demonstration provided a close look at several Retrieval
Process Development and Enhancement (RPD&E) testing activities.
The HTB demonstration showed both saltcake and sludge simulants
being removed with the high-pressure water jet scarifier using a
simple mining pattern. For saltcake, several "passes" were made
over the simulated waste, while during the sludge demonstration,
the kaolin sludge simulant was retrieved down to the tank bottom.

There was also a series of discussions and tours of the simulant

http://www.tanks.org/
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development activities and laboratory near the HTB. The strategy
on simulant development and usages along with the linkages from
the testing to waste characterization was presented. A short tour
of the newly completed simulant laboratory and equipment used for
physical property analysis was conducted, along with a brief tour
and demonstration of three-phase flow in a horizontal and
inclined pneumatic conveyance line. The demonstration was
attended by users, industry representatives, and stakeholders.
(Contact: Mike Rinker, PNL, 509-375-6623)

Batch Tests Conducted on Removing Cesium from Supernate Using New
Sorbent.

Batch tests were conducted with samples of granular potassium
cobalt hexacyanoferrate (KCoCF) to determine its effectiveness in
removing cesium from Melton Valley Storage Tank W-27 supernate.
These tests were performed at Oak Ridge. The sorbent sample was
provided by Eichrom Industries, Inc. The particle diameter ranged
from 250 to 600 micrometers. The cesium distribution ratios
ranged from 2,350 mL/g to 13,700 mL/g (98.5% cesium removal) for
mixing times of 0.25 to 24 hr. These results are comparable to
the results from granular KCoCF that is prepared by ORNL
personnel. (Contact: Phil McGinnis, ORNL, 615-576-6845)

Cesium Removal Column Tests Performed.

A small column of IONSIV IE-911 (lot 38- B), the engineered form
of crystalline silicotitanate, was used to remove cesium from pH
adjusted Melton Valley Storage Tank W-27 supernate. This
continuous column test, which lasted over 6 days and was
performed at Oak Ridge, processed the supernate at 3 column
volumes per hour. (Contact: Phil McGinnis, ORNL, 615-576-6845)

Light-Duty Utility Arm (LDUA) Video End Effectors Delivered to
Hanford.

Westinghouse Savannah River Company (WSRC) has successfully
completed and delivered three video systems to be used as
end-of-arm tools in support of the LDUA System. The video system
delivered to Westinghouse Hanford Company (WHC) for integration
with the LDUA control system includes an Optical Alignment Scope,
Still/Stereoscopic Photographic System, and a High Resolution
Stereoscopic Video System. These systems will be used in
conjunction with the LDUA for remote inspection, surveillance,
and characterization of waste tanks and their contents. The three
video systems will undergo testing and qualification for
deployment. (Contact: Jim Lee, SNL at PNL, 509-372-6372)

LDUA Internet World Wide Web Page Created.

The LDUA project has created an informational page on the
Internet's World Wide Web (www). This page is available to the
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public and provides information about the LDUA project. The page
includes a list of contributors and sponsors, short descriptive
texts, graphics of the various LDUA subsystems, and LDUA papers
that have been published. The list of contributors and sponsors
also has links to the appropriate company's www home page.

The URL used to access the page is: Light-Duty Utility Arm
(Contact: Jim Lee, SNL at PNL, 509-372-6372)

LDUA Type II Detailed Design Review Package Issued on Schedule.

WHC received the Spar Aerospace of Canada Detailed Design Review
package for the Type II LDUA System on schedule. The package
describes the design modifications that have been made to the
LDUA System to accommodate the special deployment requirements at
Idaho National Engineering Laboratory (INEL), near Idaho Falls.
Copies of the design review package have been forwarded to INEL
and ORNL for review and comment. (Contact: Jim Lee, SNL at PNL,
509-372-6372)

National Environmental Policy Act (NEPA) Determination for LDUA
Deployment at Hanford.
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The Tanks Focus Area works with multiple partners to develop science
and technology for remediating tank waste at five sites across the country.
The following selections provide information and photos related to some of
these technical solutions, and the sites involved in the program. In the
Photo links, click on the thumbnail version of the photo to view a larger
photo, including a complete caption and link for downloading .tif version of
the image.

To find a photo by keyword, please use our search function.

| A | B | C | D | E | F | G | H | I | J | K | L | M | N | O | P | Q | R | 
| S | T | U | V | W | X | Y | Z |

For a listing sorted by remediation area, select one of the following links:

| Characterization | Closure | Immobilization | Pretreatment | Retrieval | Safety |
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Advanced Design Mixer Pump

Abstract
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Advanced Waste Retrieval System

Abstract
Movie
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Annulus Cleaning

Abstract
Brochure
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Auger Sampling
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B

Borehole Miner

Abstract
Brochure
Photos

Burnishing Sampler Tool

Photos

C

Caustic Recycle and Recovery

Abstract
Photos

Cesium Removal

General Description (Acidic Waste)
General Description (Cesium Removal System)
Photos

Chemical Cleaning

Abstract

Cone Penetrometer Deployment System

Abstract
General Description
Photos

Confined Sluicing End Effector

Abstract
General Description
Photos

Core Tool
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Corrosion Probe for Carbon-Steel Tanks

Abstract
Brochure
Photos

Corrosion Probe for Stainless-Steel Tanks
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Corrosion/Chemistry Probe

Abstract
Photos

Countercurrent Decanting

General Description

Crossflow Filtration

Abstract
Photos

D

Densimeter

Photos

Disposable Crawler

Abstract
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Photos

Dual Coriolis Monitoring System

Abstract
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E

Enhanced Sludge Washing

Abstract
Brochure
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Enhanced Sluicing Systems

Abstract
Brochure
Photos

Extended Reach End Effector

Brochure
Photos
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See Also: Light Duty Utility Arm

F

Fluidic Sampler

Abstract
Photos

Fluidic Sampling and Retrieval System (for Small Tanks)

Abstract
Photos

Flygt Mixer

Photos

G

Gamma Camera

Photos

Gripper End Effector

Photos

Grout Stabilization

Abstract
Photos

Grout vs. Glass Study

Abstract

Gunite Tank Cleaning System

Brochure
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H

Hanford Site

Photos

Hanford Tank Initiative
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Heavy Waste Retrieval System

Abstract
Photos

Heel Sampling End Effector

Abstract
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High Resolution Video System

Photos

I

Idaho National Engineering and Environmental Laboratory
(INEEL)

Photos

L

Laser Ablation/Mass Spectrometer (LA/MS)

General Description
Photos

Leachate Solids, Control of

Abstract
Photos

Light-Duty Utility Arm (LDUA)

Brochures: Heel Sampling
Brocures: Extended Reach End Effector
General Description
Photos

Light-Weight Scarifier

Photos

M

Magnetometer

Photos

Melter Technologies
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Mobile Evaporator

Abstract
Photos
See Also: Out of Tank Evaporator

Mobile Retrieval System

Photos

Modified Light-Duty Utility Arm

Photos

MultiPoint (Grout) Injection

Photos

N

Near Infrared Spectroscopy (NIR)

Abstract
General Description
Photos

O

Oak Ridge Reservation

Photos

Out-of-Tank Evaporator

Abstract
General Description
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P

Pipe Cutting and Isolation

Abstract
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Pipeline Plugging/Unplugging

Movie
Photos
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Pit Viper

Movie
Photos

Pitbull™ Pump

Photos

Pour Spout Improvements

Abstract
Movie
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Probes

Photos

Pulse Jet Fluidic Mixer

Abstract
Brochure
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Pulsed Air Mixer

Abstract
Photos

R

Raman Probe

Abstract
General Description
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Regenerable In Situ HEPA Filters

Abstract
Photos

Remote (Robotic) Tank Inspection End Effector

Abstract
Photos

Remote Imaging System

Photos
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Russian Pulsating Mixer Pump

Movie
Photos

S

Salt Sampler

Photos

Saltcake Dissolution

Abstract

Savannah River Site

Photos

Sludge Washing

Abstract
Photos
See Also: Enhanced Sludge Washing

Solid-Liquid Separation

Abstract
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Sprayball - Steamjet Retrieval System

Photos

Stereoscopic Viewing System

Abstract
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Strontium Extraction at INEEL

Abstract
Brochure
General Description
Photos

Synthetic Aperture Focusing Technique (SAFT)

Photos
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Tandem Synthetic Aperture Focusing Technique (TSAFT)

See SAFT

Tank 20 Closure

Abstract
Photos

Tank Remote Repair System

Abstract
Photos

TARZAN

Photos

Topographical Mapping System

Abstract
General Description
Photos

Transuranic Extraction at INEEL

Abstract
Photos

V

Vault Sump Sampler

Photos

Vitrification

Abstract: Grout vs. Glass
Abstract: Product Acceptance
Abstract: Waste Loading

Vitrification of Expended Materials Processing

Abstract
Photos

W

Waste Loading Improvements

Abstract (INEEL)
Abstract (SRS and Hanford)
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Brochure
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Waste Transport Chemistry and Solids Formation

Abstract
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Water Monitoring: Tank 17
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Water Mouse

Abstract
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West Valley Demonstration Project
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This page has been moved to accomp.htm.

Updated: November 12, 2001
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TFA Management Team
The TFA Management Team functions as a DOE board of
directors working to ensure that the needs of the TFA's site clients
(users) are being met. They prioritize the technical program and
ensure TFA technical solutions are integrated into site plans. The
Management Team consists of the TFA Program Lead (head of
the DOE-RL TFA Program Office), DOE Site Representatives from
each of the five tank sites supported by TFA, and DOE-
Headquarters representatives from the offices of science and
technology (EM-50) and integration and disposition (EM-20). The
TFA Technical Team Manager also serves as an ex-officio, non-
voting member of the TFA Management Team

TFA Program Office

The TFA Program Office resides at the U.S. DOE Richland
Operations Office (DOE-RL) and consists of the TFA Program
Lead and the DOE-RL TFA Program Management Staff. The
Program Lead is ultimately the single point-of-accountability with
respect to planning and execution of the TFA Program, and serves
as the lead for the TFA Management Team. The DOE-RL TFA
Program Management Staff reports to the TFA Program Lead and
provides direct support to oversight, execution, integration, project
management and communications. The TFA Program Office is
also supported by the Management Support Team.

DOE-RL TFA Program Management

Ted Pietrok, TFA Program Lead and Management Team
Member
Randy Brich, Program Execution Manager
Tom Ferns, Program Development Manager
Lance Mamiya, Program Execution Manager 

Management Support Team

Program management support is provided by the WPI team
(includes both WPI and SAIC staff):

http://www.tanks.org/
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George Jacobson (WPI), Technical
Vince Panesko (WPI), Technical
Brian Walker (SAIC), Technical
Janna Unterzuber (SAIC), Technical (at DOE-HQ)

Site Representatives

Each of the five tank sites within DOE is represented on the TFA
Management Team by a Site Representative. They serve as the
interface between TFA and each site's user organization. The Site
Representatives on the Management Team ensure that TFA is
user-driven. The role of the Site Representative is to ensure that
their site's interests are considered, provide site user perspectives,
and provide the TFA with information about their site. The Site
Representatives act as a liaison to solve issue or concerns
involving their site. The Site Representatives approve the annual
prioritization of TFA work. The Site Representatives are:

Joe Cruz, Office of River Protection
John Drake, West Valley Demonstration Project
Pat Suggs, Savannah River Site
Keith Lockie, Idaho National Engineering and Environmental
Laboratory
Jacquie Noble-Dial, Oak Ridge Reservation

Headquarters

DOE Headquarters representatives serve on the TFA
Management Team to ensure TFA activities are integrated with
complex-wide policies, plans, and guidance. The Headquarters
representatives also ensure TFA accomplishments and success
are communicated within DOE management. Headquarters TFA
Management Team representatives are:

Kurt Gerdes, TFA DOE-HQ Program Manager, Office of
Science and Technology (EM-50)
Nick Machara, DOE-HQ, River Protection Office (EM-40)
Ken Picha, DOE-HQ User Representative, Office of
Integration and Disposition (EM-20)

Additional HQ user representatives participate as TFA members
but not Management Team members.

Updated: April 22, 2002
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Site Users
Site users are critical to the success of the Tanks Focus Area. As a "user-
driven" program, TFA must ensure that site users define the needs, review
and approve the TFA responses to those needs, provide strategic guidance,
implement solutions provided by TFA, and endorse and support TFA
activities. Although key users are part of the TFA Management Team and
other formal organizations, a number of users and user organizations also
participate less formally in the TFA. For completeness, all relevant users
and user organizations are summarized below.

Headquarters

HLW Steering Committee

The Office of Integration and Disposition (EM-20) at DOE Headquarters
coordinates the High-Level Waste Steering Committee (HLWSC). This
committee identifies and develops the policies, plans, guidance, and
integration necessary to formulate and implement an effective and efficient
complex-wide tank waste program. The EM-20 DOE-HQ representative on
the HLWSC is also a DOE-HQ User Representative on the TFA
Management Team. Other members of the HLWSC include representatives
from DOE-HQ EM-30 and EM-40, and user HLW management
representatives from INEEL, SRS, WVDP, and ORP. HLWSC members
review and endorse TFA's Multiyear Program Plan (MYPP).

Site Representatives

Site Technology Coordination
Group

To collect, prioritize, and communicate the site's science and technology
needs to the Focus Areas, each site maintains a Site Technology
Coordination Group (STCG). The STCGs offer a forum for providing site and
stakeholder input to DOE managers regarding site issues. Participation
includes personnel from appropriate DOE-HQ and Operations Offices, as
well as operating contractor and laboratory personnel and other
stakeholders. Most TFA Site Representatives and USG Members or their

http://www.tanks.org/
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delegates are members of their local STCGs. The STCGs submit site needs
to the TFA, which provide the basis for TFA-fostered science and
technology solutions to meet those site needs.

For more information on the STCGs involved with TFA, please visit the
following web sites:

Hanford Site Technology Coordination Group
Idaho National Engineering and Environmental Laboratory Site
Technology Coordination Group
Oak Ridge Reservation Site Technology Coordination Group
Office of Science and Techology
Savannah River Site Technology Coordination Group
West Valley Demonstration Project Site Technology Coordination
Group Web Site

User Steering Group

Reviewed: February 12, 2002
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TFA Technical Team
The TFA uses a Lead Laboratory management strategy wherein
the Technical Team, led by Pacific Northwest National Laboratory
(PNNL) and six associated DOE contractors and laboratories, is
partnered with DOE in implementing the program. The TFA
Technical Team is responsible for developing, proposing, and
implementing a comprehensive technical program spanning basic
research through commercialization. Technical Team
Management residing at PNNL work in close partnership with
Technology Integration Managers from six laboratory and site
contractor organizations of the lead laboratory. Other
organizational elements of the TFA Technical Team include a User
Steering Group, Technical Advisory Group, and three Technical
Leads from the Office of Science and Technology's Crosscutting
Programs.

Technical Team Management

Staff from Pacific Northwest National Laboratory lead the TFA
Technical Team and integrate the technical management,
operations and communications activities for the TFA's technical
program.

Tom Brouns, Manager
Bob Allen, Strategic Operations Manager
Betty Carteret, Technology Delivery Manager
Roger Gilchrist, Technical Integration Coordinator
Harry Harmon, Technology Development Manager, Salt Processing
Project
Gary Josephson, Research Integration Manager, EM Science Program
Representative
Bob Leugemors, TFA Salt Processing Project Deputy Manager
Cheryl Nickola, Program Operations Manager
Lynne Roeder-Smith, Technical Communications Specialist
Janie Treadway, Business Operations Manager
Joe Westsik, Technical Program Development Manager

Technology Integration
Managers

http://www.tanks.org/
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The Technology Integration Managers (TIMs) play a critical role in
the success of the TFA. The TIMs are subject-matter experts in
the six functional areas of tank waste remediation: Safety,
Characterization and Monitoring, Retrieval, Pretreatment,
Immobilization, and Closure. They ensure that (1) a sound
technical approach is used to solve the users' problems; (2)
integrated technical solutions are available to meet the users'
schedules; (3) technical solutions are useful to more than one site
or more than one application wherever possible; and (4) users are
integrally involved throughout the development of a technical
solution. The six TIMs are matrixed from their laboratory or
contractor organizations to the Technical Team Management.

Larry Bustard, Closure
Pete Gibbons,
Retrieval
Bill Holtzscheiter,
Immobilization
Phil McGinnis,
Pretreatment
Mike Terry, Safety
Tom Thomas,
Characterization

 

TFA Technology Integration Managers from
left to right: Pete Gibbons, Mike Terry, Phil
McGinnis, Bill Holtzscheiter, and Tom
Thomas. (Not pictured: Larry Bustard)
(November 2001)

Crosscut Technical Leads

Technical experts in each of OST's Crosscutting Programs
interface with the cognizant Technology Integration Managers and
other Technical Team Management staff to facilitate the
development and implementation of science and technology in
support of priority user needs. Crosscut Technical Leads are
integral to the annual TFA program development activities.
Specific projects or tasks are assigned to a Crosscut Program
based on the appropriate scope and relevance to that program's
area of expertise. The respective Crosscut Technical Leads take a
leadership role in overseeing these project or task activities and
work with the appropriate TIMs to ensure delivery of technical
solutions to the users.

Martin Edelson, Characterization, Monitoring and Sensor
Technology
Barry Burks, Robotics
Jack Watson, Efficient Separations and Processing

 

Technical Advisory Group
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Made up of technical experts from industry, academia, and across
the DOE complex, the Technical Advisory Group (TAG) serves as
an independent review panel and advisory group to the TFA. TAG
review and input supports the Technical Team and TFA
Management in development and execution of a technically-
defensible program. The TAG also provides a national resource
base of experts that can be quickly called upon to participate in
technical reviews, provide technical assistance, or support TFA on
an ad-hoc basis. The TAG membership and their qualifications are
summarized here.

Wally Schulz, Chairman
Jimmy Bell, Deputy Chair

Members-at-Large

Jimmy Bell
John Carberry
Gary Eller
John Roecker

Characterization and Monitoring Subgroup

Bruce Kowalski, Leader

Closure Subgroup

Robert Erdmann, Leader
Dawn Kaback

Immobilization Subgroup

Tom Weber, Leader
Joe Gentilucci
Frank Woolley

Pretreatment Subgroup

George Vandegrift, Leader
Major Thompson

Retrieval Subgroup

Paul Scott, Leader

Safety Subgroup

Larry Tavlarides, Leader

User Steering Group

The TFA incorporates a User Steering Group (USG) to help guide
and maintain program relevancy and technical excellence. The
USG serves as a senior contractor Board of Directors for the TFA
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Technical Team, much like the TFA Management Team serves as
a DOE Board of Directors for TFA. The USG is composed of
senior managers from the operating programs (users) at the five
tank sites and from the three non-user national laboratory partners
in the TFA. This group ensures that the TFA's science and
technology solutions meet the technical requirements of the users
and are integrated into each site's tank waste remediation
strategy. The steering group has responsibilities in three areas:
advocacy, adjudication, and implementation. The current operating
program User Steering Group members are:

Laurene Rowell, West Valley Nuclear Services
Jim Honeyman, CH2M Hill Hanford Group
Jerry Morin, Westinghouse Savannah River Company
Ken Rueter, Washington Group International
Sharon Robinson, Oak Ridge National Laboratory
Jim Valentine, Bechtel BWXT Idaho, LLC

The non-user national laboratory partners of the group are:

Rod Quinn, Pacific Northwest National Laboratory
Dennis Berry, Sandia National Laboratory
Mike Baker, Los Alamos National Laboratory

Reviewed: April 16, 2002
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TFA Program Components
Crosscutting Programs

The DOE Office of Science and Technology has established programs in
three technical areas that "crosscut" multiple program mission areas and
Focus Areas. These Crosscut Programs help ensure maintenance of core
competency in their respective technical areas and avoidance of duplicative
science and technology investments across Focus Areas. The crosscut
programs support each focus area in defining technical strategies,
implementing research and development activities, and delivering technical
solutions. To ensure close coordination and integration between TFA and
the three Crosscut Programs, technical experts in each Crosscutting
Program interface with the cognizant TFA Technology Integration Manager
and Technical Team Staff. In addition, the DOE leads for each Crosscut
Program interface frequently with the TFA Program Lead and other TFA
Management Team members. The links below provide more information on
the Crosscutting Programs.

Characterization, Monitoring, and Sensor Technology
Efficient Separations and Processing
Robotics

Environmental Management Science
Program

The EM Science Program (EMSP) focuses science on the high-impact
needs of the user by engaging scientists in the technology development and
deployment process. Linking science and technology can result in technical
solutions that are more acceptable, affordable, and technically feasible,
thereby reducing the risks associated with DOE's cleanup efforts. EMSP
issues high-level waste solicitations on behalf of the TFA every few years.
TFA supports the EMSP by defining solicitation technical topic areas based
on site user needs, strategic planning, and external reviews and
recommendations. TFA supports the relevancy reviews of EMSP proposals,
and works with EMSP to guide successful projects to maximize the benefit
to EM customers.

Industry and University Programs

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.cmst.org/
http://www.ornl.gov/divisions/ctd/ESP/index.htm
http://www.robotics.ost.doe.gov/
http://emsp.em.doe.gov/
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While the remediation of high-level radioactive tank waste is uniquely tied to
government programs, the TFA seeks out those areas of academia or
private industry where ongoing work or specialized skills are adaptable to
the TFA's needs. Additionally, TFA solicits innovative ideas, technical
approaches or technology that could support the needs of all five DOE sites
supported by TFA. Historically, the TFA has leveraged private industry's
expertise in such areas as sensor technology, development and application
of various waste retrieval technologies (robotic and remote systems), and
waste tank air filtration systems. The TFA also relies upon private industry
to provide technical experts who provide unbiased reviews of specific
aspects of the TFA program or recommend courses of action for complex
problems.

Universities present a unique research and development resource for the
TFA, providing specialized staff, equipment, and facilities at an exceptional
value, while offering practical experience and education to students studying
environmental remediation-related fields. Nearly every technical field within
the TFA's area of concern has benefited from the results of university
research and development. Recent examples include university studies and
experiments on the chemical and physical causes of waste transfer line
plugging, enhanced sludge washing chemistry, and high-level waste melter
performance. Presently, TFA funds R&D at over 20 universities including,
major contributors at Florida International University and Mississippi State
University.

While university and industry resources may be secured by any organization
performing tasks for the TFA (e.g., as a subcontractor), the TFA may
commonly secure these resources through OST's University or Industry
Programs. OST provides centralized administrative management and
oversight of these resources for all Focus Areas, including the TFA.

International
Programs

Through close cooperation with DOE's International Technology Systems
Application Program, the TFA has diversified and expanded its range of
technology solutions. The strategy used by the International Program and
TFA is to leverage and coordinate DOE's foreign investments in technology,
performance data, and resources. This is done through joint definition
between the TFA and the user of the validated needs, negotiation of scope
and deliverables with the international performers, and delivery and
implementation of the final equipment or data to meet the users' schedules.
In addition, DOE cooperative agreements with Great Britain, Russia,
Argentina, and France are providing opportunities for TFA to access
international expertise to provide technical solutions to site needs.

See the DOE-HQ International Program web site for information on
TFA's current activities in the international arena.

Accelerated Site Technology

http://www.international.energy.gov/
http://www.international.energy.gov/
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Deployment

The ASTD program is chartered with accelerating the implementation of
previously demonstrated EM technologies or processes. Accomplishing this
mission requires DOE complex-wide cooperation and coordination in
identifying, verifying, implementing, and subsequently deploying the
technologies. The TFA provides project coordination among all project
participants, keeping its sponsors, customers, and stakeholders aware of
project progress and issues, and the potential for application at other sites.

Reviewed: November 19, 2001
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FY02 TFA Technical Responses/Development
Plans
The documents linked within this site will open differently, depending on the
Internet browser you are using. Many times, browsers are configured to
open a document automatically when the link is clicked. However, if yours is
not configured as such:

To open a linked document in Netscape, clicking on the link will
typically provide a "screen" that allows you to choose "Save As" to
save the document to your hard drive.
To open a linked document in Internet Explorer, clicking on the
link with your right mouse button will bring up an option screen, and
choosing "Save Target As" will save the document to your hard drive.

Should you need to review the site needs to multiyear technical responses
(MYTRs) relationships, please see the Site Needs Assessment, Table A.1.

A PEG Crosswalk is available for your use.

TFA# Development Plan Title

B143 HLW Tank Corrosion Control and
Monitoring

B156 Tank Leak Detection

B157 Tank Leak Mitigation

B171 Alternative Air Filtration Technology

B175 Tank Integrity Inspection Techniques

B1S1 Pre-Closure Interim Tank Maintenance

B201 Sludge Mapping and Volume Estimates

B203 Residual Waste Sampling

B232 Dry Materials Sampling

B278 Slurry Transfer and Tank Waste Mixing
Monitors

B2A1 Direct Characterization of Waste Solids

B311 Long-Length Equipment Handling

Remote Systems for Pit Operations and

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://emslws03/tfa/program/needs01/needs01.doc
http://emslws03/tfa/documents/FY02PEG/pegmap2.xls
http://emslws03/tfa/documents/FY02PEG/b143fin.doc
http://emslws03/tfa/documents/FY02PEG/b156fin.doc
http://emslws03/tfa/documents/FY02PEG/b157fin.doc
http://emslws03/tfa/documents/FY02PEG/b171fin.doc
http://emslws03/tfa/documents/FY02PEG/b175fin.doc
http://emslws03/tfa/documents/FY02PEG/b1S1fin.doc
http://emslws03/tfa/documents/FY02PEG/b201fin.doc
http://emslws03/tfa/documents/FY02PEG/b203fin.doc
http://emslws03/tfa/documents/FY02PEG/b232fin.doc
http://emslws03/tfa/documents/FY02PEG/b278fin.doc
http://emslws03/tfa/documents/FY02PEG/b2a1fin.doc
http://emslws03/tfa/documents/FY02PEG/b311fin.doc
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B352 Maintenance

B359 Waste Mobilization and Mixing

B361 Heel Retrieval from Obstructed Tanks

B362 Low Liquid Volume Saltcake Retrieval

B363 Chemical Cleaning of Tanks

B367 Unobstructed Tank Heel Retrieval

B376 Pipeline Plugging Prevention, Unplugging,
and Cleaning

B382 Horizontal and Small Tank Sludge Mixing
and Retrieval

B3S2 SST Retrieval from Potential Leaking
Tanks

B501 INEEL Integrated Radionuclide
Separations Process

B508 Decon and Filter Leach Processes Waste
Volume Reduction

B521 Acid-Side Radionuclide Separations

B532 Calcine Dissolution Solubility and Kinetics

B554 Tank Waste Chemistry

B555 Sludge Washing and Dissolution

B566 Waste Chemistry During Evaporation

B570 Salt Processing Project

B584 Cross-Flow Filtration

B588 Leaching and Treatment of Technetium for
Tank Closure

B5A1
Removal of Sr and TRU Elements from
Alkaline Tank Waste Using In Situ
Generated Magnetite

B5S1 Removal of Key Nonradioactive Elements
from Tank Waste

B5S2 Selective Chemical Dissolution of Tank
Heels to Improve Retrieval

B709 Waste Treatment Process Flowsheet
Model

B719 Conditioning and Immobilization of Low-
Activity Waste

B722 HLW Process Offgas Treatment

B748 Testing and Prediction of Long-Term
Waste Glass Performance

http://emslws03/tfa/documents/FY02PEG/b352fin.doc
http://emslws03/tfa/documents/FY02PEG/b359fin.doc
http://emslws03/tfa/documents/FY02PEG/b361fin.doc
http://emslws03/tfa/documents/FY02PEG/b362fin.doc
http://emslws03/tfa/documents/FY02PEG/b363fin.doc
http://emslws03/tfa/documents/FY02PEG/b367fin.doc
http://emslws03/tfa/documents/FY02PEG/b376fin.doc
http://emslws03/tfa/documents/FY02PEG/b382fin.doc
http://emslws03/tfa/documents/FY02PEG/b3S2fin.doc
http://emslws03/tfa/documents/FY02PEG/b501fin.doc
http://emslws03/tfa/documents/FY02PEG/b508fin.doc
http://emslws03/tfa/documents/FY02PEG/b521fin.doc
http://emslws03/tfa/documents/FY02PEG/b532fin.doc
http://emslws03/tfa/documents/FY02PEG/b554fin.doc
http://emslws03/tfa/documents/FY02PEG/b555fin.doc
http://emslws03/tfa/documents/FY02PEG/b566fin.doc
http://emslws03/tfa/documents/FY02PEG/b570fin.doc
http://emslws03/tfa/documents/FY02PEG/b584fin.doc
http://emslws03/tfa/documents/FY02PEG/b588fin.doc
http://emslws03/tfa/documents/FY02PEG/b5A1fin.doc
http://emslws03/tfa/documents/FY02PEG/b5S1fin.doc
http://emslws03/tfa/documents/FY02PEG/b5S2fin.doc
http://emslws03/tfa/documents/FY02PEG/b709fin.doc
http://emslws03/tfa/documents/FY02PEG/b719fin.doc
http://emslws03/tfa/documents/FY02PEG/b722fin.doc
http://emslws03/tfa/documents/FY02PEG/b748fin.doc
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B768 Specify and Enhance Design of HLW
Glass Melters

B769 Conditioning of HLW for Immobilization

B773 Improve Waste Loading in HLW and LLW
Glasses

B777 Remote Disassembly of HLW Melters and
Other Processing Equipment

B7A1 Melt Rate Improvement for High-Level
Waste Glass

B7S2 New Melter Technology

B923 Enhanced Grout Formulations for Tank
Closure

B9S1 Controlling Radionuclide Source Terms
Important to Tank Closure

B9S2 Closure of Ancillary Piping and Equipment

 

Reviewed: February 18, 2002
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FY01 Project Maturity 
Status Determination Checklists*

*Signed versions of the checklists are located in TFA records.

MYTR # FY01 MYTR Title FY01 Project Title

A9143 HLW Tank Corrosion Control
and Monitoring Hanford EN Corrosion Monitoring

A9143 HLW Tank Corrosion Control
and Monitoring ORNL SST Corrosion Monitoring

A9143 HLW Tank Corrosion Control
and Monitoring SRS EIC/EN Corrosion Monitoring

A9157 Tank Leak Mitigation Tank Leak Mitigation

A9171 Alternative Air Filtration
Technology

Alternative Filtration Technologies
for SRS Tanks

A9171 Alternative Air Filtration
Technology

Alternative Filtration Technologies
for Calcine Transfer

A9175 Tank Integrity Inspection
Techniques CNDE Requirements Evaluation

A9175 Tank Integrity Inspection
Techniques Hanford Tank Integrity Inspection

A9175 Tank Integrity Inspection
Techniques SRS Tank Integrity and Inspection

A9175 Tank Integrity Inspection
Techniques

WV Interim Tank Storage
Configuration Evaluation

A9246 Waste Sampling and At-Tank
Analysis Fluidic Sampler (Hanford)

A9278 Slurry Transfer and Tank
Waste Mixing Monitors Dual Coriolis Slurry Monitoring

A9352 Remote Systems for Pit
Operations and Maintenance

Hanford Pit Operations
Enhancements

A9352 Remote Systems for Pit
Operations and Maintenance SRS Pit Operations Enhancements

A9359 Waste Mixing and Retrieval SRS/Hanford Mixer Pump
Operational Improvements

A9361 Heel Retrieval from Obstructed
Tanks WV Tank Heel Sampler

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://emslws03/tfa/documents/fy01checklist/a9143c.doc
http://emslws03/tfa/documents/fy01checklist/a9143a.doc
http://emslws03/tfa/documents/fy01checklist/A9143b.doc
http://emslws03/tfa/documents/fy01checklist/a9157.doc
http://emslws03/tfa/documents/fy01checklist/a9171b.doc
http://emslws03/tfa/documents/fy01checklist/a9171a.doc
http://emslws03/tfa/documents/fy01checklist/a9175a.doc
http://emslws03/tfa/documents/fy01checklist/a9175b.doc
http://emslws03/tfa/documents/fy01checklist/a9175c.doc
http://emslws03/tfa/documents/fy01checklist/a9175d.doc
http://emslws03/tfa/documents/fy01checklist/a9246.doc
http://emslws03/tfa/documents/fy01checklist/a9278.doc
http://emslws03/tfa/documents/fy01checklist/a9352a.doc
http://emslws03/tfa/documents/fy01checklist/a9352.doc
http://emslws03/tfa/documents/fy01checklist/a9359.doc
http://emslws03/tfa/documents/fy01checklist/a9361b.doc
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A9361 Heel Retrieval from Obstructed
Tanks INEEL Tank Heel Retrieval

A9362 Salt Cake Dissolution Retrieval Salt Cake Dissolution Retrieval

A9363 Chemical Cleaning of Tanks SRS Chemical Cleaning

A9363 Chemical Cleaning of Tanks INEEL Chemical Cleaning

A9367 Unobstructed Tank Heel
Retrieval SRS Disposable Crawler

A9367 Unobstructed Tank Heel
Retrieval Hanford SST Retrieval

A9376
Waste Transfer Line Plugging
Prevention and Unplugging
Methods

Waste Transfer Line Plugging
Prevention and Unplugging
Methods

A9501 INEEL Integrated Radionuclide
Separations Process

Russian Universal Solvent
Extraction (UNEX)

A9508 Decon Process Waste Volume
Reduction

Decontamination Methods
Development

A9554 Hanford Tank Waste
Chemistry

Hanford Waste Transfer/Solids
Formation

A9554 Hanford Tank Waste
Chemistry Saltcake Dissolution

A9554 Hanford Tank Waste
Chemistry SRS 2H Evaporator Chemistry

A9555 Sludge Washing and
Dissolution SRS Sludge Processing

A9555 Sludge Washing and
Dissolution Hanford Sludge Washing

A9570 Salt Disposition SRS Salt Processing Project - TPB

A9570 Salt Disposition SRS Salt Processing Project - CST

A9570 Salt Disposition SRS Salt Processing Project -
MST

A9570 Salt Disposition SRS Salt Processing Project -
Solvent Extraction

A9584 Calcine Separations Calcine Dissolution Studies

A9586 CIF Evaporator Waste Water Triad (WTP) Support
and Tech Transfer

A9709 Waste Treatment Process
Flowsheet Model

Waste Treatment Process
Flowsheet Model

A9719
Conditioning and
Immobilization of Low-Activity
Waste

INEEL LLW Cementation/Disposal

A9748
Testing and Prediction of
Long-term Waste Glass
Performance

Testing and Prediction of Long-
term Glass Performance

http://emslws03/tfa/documents/fy01checklist/a9361a.doc
http://emslws03/tfa/documents/fy01checklist/a9362.doc
http://emslws03/tfa/documents/fy01checklist/a9363a.doc
http://emslws03/tfa/documents/fy01checklist/a9363b.doc
http://emslws03/tfa/documents/fy01checklist/a9367b.doc
http://emslws03/tfa/documents/fy01checklist/a9367a.doc
http://emslws03/tfa/documents/fy01checklist/a9376.doc
http://emslws03/tfa/documents/fy01checklist/a9501.doc
http://emslws03/tfa/documents/fy01checklist/a9508.doc
http://emslws03/tfa/documents/fy01checklist/a9554a.doc
http://emslws03/tfa/documents/fy01checklist/a9554b.doc
http://emslws03/tfa/documents/fy01checklist/a9554c.doc
http://emslws03/tfa/documents/fy01checklist/a9555a.doc
http://emslws03/tfa/documents/fy01checklist/a9555b.doc
http://emslws03/tfa/documents/fy01checklist/a9570d.doc
http://emslws03/tfa/documents/fy01checklist/a9570a.doc
http://emslws03/tfa/documents/fy01checklist/a9570b.doc
http://emslws03/tfa/documents/fy01checklist/a9570c.doc
http://emslws03/tfa/documents/fy01checklist/a9584.doc
http://emslws03/tfa/documents/fy01checklist/a9586.doc
http://emslws03/tfa/documents/fy01checklist/a9709.doc
http://emslws03/tfa/documents/fy01checklist/a9719a.doc
http://emslws03/tfa/documents/fy01checklist/a9748.doc
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A9768 Specify and Enhance Design
of HLW Glass Melters SRS (DWPF) Melter Improvements

A9768 Specify and Enhance Design
of HLW Glass Melters INEEL Melter Development

A9768 Specify and Enhance Design
of HLW Glass Melters

Next Generation Melter
Development

A9773 Improve Waste Loading in
HLW Glass Improved HLW Glass Loading

A9773 Improve Waste Loading in
HLW Glass

INEEL Glass Formulations
Development

A9777
Remote Disassembly of HLW
Melters and Other Processing
Equipment

WV Vitrification Expended
Materials (ASTD)

A9777
Remote Disassembly of HLW
Melters and Other Processing
Equipment

Melter Glass Removal Methods

A9777
Remote Disassembly of HLW
Melters and Other Processing
Equipment

Dismantlement of Failed
Vitrification Equipment

A9923 Enhanced Grout Formulations
for Tank Closure

Enhanced Grout Formulations for
Tank Closure

AA1S1 Pre-Closure Interim Tank
Maintenance

Pre-Closure Interim Tank
Maintenance

AA202 In-Situ Waste Characterization
WV

In-tank Radiological Measurement
Methods

AA203 Residual Waste Sampling Sampler for INEEL

AA3S1
Selective Chemical Dissolution
of Tank Heels to Improve
Retrieval

Selective Chemical Dissolution of
Tank Heels to Improve Retrieval

AA3S2 SST Retrieval from Potential
Leaking Tanks

SST Retrieval from Potential
Leaking Tanks

AA5S1
Removal of Key Non-
Radioactive Elements from
Tank Waste

Removal of Key Non-Radioactive
Elements from Tank Waste

AA7S2 New Melter Technology New Melter Technology
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Tanks Focus Area Management Plan

TFA-0100
TFA Management Plan

November 2000

Acronyms and Abbreviations
ASME American Society of Mechanical Engineers
CRB Corporate Review Budget
CMST Characterization, Monitoring, and Sensor Technology (Crosscutting
Program)
DOE U.S. Department of Energy
DOE-HQ U.S. Department of Energy - Headquarters
DOE-RL U.S. Department of Energy – Richland Operations Office
EM Office of Environmental Management (DOE)
EM-10 Office of Planning and Budget (DOE)
EM-20 Office of Integration and Disposition (DOE)
EM-30 Office of Site Closure (DOE)
EM-40 Office of Project Completion (DOE)
EM-50 Office of Science and Technology (DOE)
EM-54 Office of Science and Technology Applications (DOE)
ES&H Environmental Safety and Health
ESP Efficient Separations and Processing (Crosscutting Program)
EMSP Environmental Management Science Program
FY fiscal year
HLW high-level waste
INEEL Idaho National Engineering and Environmental Laboratory
IPABS Integrated Planning, Accountability, and Budgeting System
IPL Integrated Priority Listing
MYPP Multiyear Program Plan
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TAG Technical Advisory Group
TCR Task Change Request
TFA Tanks Focus Area
TIM Technology Integration Manager
TPO Technical Program Officer
TTP Technical Task Plan
USG User Steering Group
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1.0 Executive Summary
Within the U.S. Department of Energy (DOE), the Tanks Focus Area (TFA) is
the central organization managing the development and deployment of
technology to acceptably close radioactive storage tanks at DOE facilities.
The tanks contain a variety of chemically and physically complex waste
forms and materials resulting from past weapons production programs.

The TFA works to identify site technology needs and then draws upon a
broad spectrum of resources to develop solutions in a safe, timely, and cost
effective manner. The TFA reports to the Office of Science and Technology
(OST) within the DOE Office of Environmental Management (EM).

The TFA Management Plan is a descriptive summary of the management



TFA - Tanks Focus Area Management Plan

http://emslws03/tfa/program/mgmtplan.stm[10/13/2009 10:48:26 AM]

approach and programmatic functions of the program. The plan provides
information on the TFA organizational vision, mission, management
structure, program processes fostering technical solutions, interfaces, and
communication products.

2.0 Introduction

The TFA was established in 1994 to develop and implement tank waste
remediation technologies for the DOE OST. The TFA is one of five
integrated, multi-organizational teams focusing on environmental problems
at major DOE Sites. There are approximately 291 tanks at these sites, which
contain some 340 million liters (91 million gallons) of radioactive waste in
both liquid and solid forms, resulting from the management of nuclear
materials. Differing waste types and unique compositions require specialized
technologies for safe storage, removal, treatment, and disposal of tank
contents in an environmentally acceptable manner.

The TFA Management Plan describes the program processes,
responsibilities, and interactions related to management of the program. The
TFA develops technical solutions for five major DOE EM sites and provides
technical assistance to one. Fernald is not a tank site, but participates in
TFA to share in the benefits of technology development applicable to
remediation of silos associated with the Fernald Environmental Management
Project. The TFA site locations are shown in Figure 1.

Figure 1. TFA Sites
Click on Image for full size version

The TFA is part of the DOE OST (EM-50) within EM and is managed by the
DOE-Richland Operations Office (DOE-RL). The DOE-RL TFA Program
Lead is supported by:

DOE program management staff responsible for the areas of program
planning, development, execution, integration, and communications
Lead Laboratory Technical Team responsible for technical
management of the Focus Area
Program Management Support Contractor that provides program and
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administrative support to the DOE

TFA technical solutions to site needs are organized and managed within six
functional areas.

Safety
Characterization
Retrieval
Pretreatment
Immobilization
Closure

Relationships of the tank remediation processes to the functional areas are
depicted in Figure 2.

Figure 2. Tank Remediation Process

 

Management ensures that for each functional area:

Safety is integrated into all the functions
A sound technical approach is used to solve the user’s problems
Integrated technical solutions are available to meet the user’s
schedules
Wherever possible, technical solutions are useful to more than one site
or application
Users are integrally involved throughout the development of a technical
solution

3.0 Vision, Mission, and Goals

TFA programs are accomplished in collaboration with each EM line program
at DOE-Headquarters (HQ) and field sites to jointly plan, budget, execute,
and evaluate EM end-user solutions. The TFA operating philosophy and
organizational structure is formulated upon EM’s guiding principles of:

Accountability of the OST program to the EM clients
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Acceptability of the science and technology by the users for
deployment
Integration with users, other EM programs, other Focus Areas, and
across functional areas to deliver the best products
Involvement by the users and stakeholders

3.1 Vision

The TFA Vision is simply to, "enable tank clean up at DOE sites."

3.2 Mission

The TFA delivers integrated technical solutions that enable tank waste
remediation to be successful across the DOE-Complex. The TFA works to
reduce costs for EM Cost Centers, while reducing technological risk and
accelerating technology deployments by:

Bringing together users and a wide range of technical experts to define
and execute the mission
Integrating work across the sites and other funding organizations
Building teams of users and providers to deliver and deploy technical
solutions

3.3 Goals

The TFA goals include increasing OST funded results, reducing
programmatic and technical risk, and pursuing contingency or alternative
technologies. The TFA goals support the Focus Area Mission by working
with users to deliver technical solutions using an integrated approach, which
safely and efficiently accomplishes tank waste remediation across the DOE-
Complex. The TFA seeks to:

Provide technical solutions to enable and enhance tank waste
remediation
Respond to the technical challenges inherent to the radioactive tank
waste mission
Work with users and program partners throughout the tank waste
remediation process from problem identification through
implementation of technical solutions

4.0 Management and Organization

In order to accomplish the vision, mission, and goals identified in Section
3.0, the TFA follows the OST Focus Area-Centered management
approach. This approach establishes the Focus Area as the single point-of-
contact for the development of technologies for remediation of radioactive
waste tanks at major DOE sites. The TFA brings together collective
resources to solve site users’ problems (needs) by coordinating between the
user and technology provider. The provider can include the Lead Laboratory,
other National Laboratories, Crosscutting Programs, DOE Field Offices, Site
Contractors, Industry, Federal Agencies, International Technology Sources,
Environmental Management Science Program (EMSP), Universities, and
other Focus Areas.
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The five key elements of the Focus Area-Centered Approach are:

Maximizing technical assistance and interaction by leading technical
exchanges
Maintaining the highest capability by using a technical core team from
the National Laboratories and contractors
Connecting with the users at all levels via a consensus-driven
development and execution process
Integrating technical responders to ensure leveraged investments
across sites
Addressing the technology portfolio from science through deployment.

Figure 3. Focus Area-Centered Approach

In order to facilitate the Focus Area-Centered Approach, the TFA is
structured with a Management Team which functions as a Board of
Directors working to ensure that the technology needs of the TFA’s Site
clients (users) are being met. The Management Team consists of the DOE-
RL TFA Program Lead, a DOE Site Representative from each of the TFA
Sites, and DOE-HQ Management from EM-50 and EM-20. The Technical
Team Program Manager is an ex officio member of the TFA Management
Team. The Management Team interacts regularly with the DOE-RL TFA
Program Lead and is responsible for approving all major program decisions
with respect to annual prioritization of technical needs and the planning and
execution of TFA activities.

The organizational structure of the TFA and its relationship to DOE-HQ and
other EM functions is depicted in Figure 4. The TFA Web Site at:
http://www.pnl.gov/tfa contains the most current organizational details along
with a listing of current program contacts. Sections 4.1 through 4.7 provide
brief descriptions of each of the functions identified in Figure 4.

http://www.pnl.gov/tfa
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Figure 4. TFA Organization
Click on Image for larger version

4.1 Senior Management Council

The EM-50 Senior Management Council (SMC) provides high-level
integration, guidance, and communication among DOE-HQ, Focus Areas,
and Field Offices to maintain a user-driven and Focus Area-Centered EM
Science and Technology Program. The SMC is comprised of the OST
Deputy Assistant Secretary and Field Office Assistant Managers with
programmatic Focus Area responsibilities. Specific responsibilities of the
SMC include:

Facilitating the development of innovative technologies to meet the
DOE goal of closure of selected sites by fiscal year (FY) 2006
Ensuring application of best management practices within the OST
Working to affect the optimal degree of integration of the OST’s
investments into EM Line Program missions and activities

4.2 Office of Science and Technology Applications (EM-54)

The TFA DOE-HQ Program Manager is located in the Office of Science and
Technology Applications (EM-54). This individual serves as the central
point-of-contact for all DOE-HQ communications and interactions with TFA
and coordinates very closely with the DOE-RL Program Lead on all activities
including:

Defining overall TFA direction
Monitoring performance measures within the TFA
Meeting the TFA’s mission, vision, and objectives
Responding to Congressional issues
Briefing Senior DOE Management of TFA-related activities and issues
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Representing the TFA at national and international meetings as
appropriate
Serving as a member of the TFA Management Team

4.3 High-Level Waste Steering Committee

The Office of Integration and Disposition (EM-20) coordinates the High-
Level Waste (HLW) Steering Committee that identifies and develops
policies, plans, guidance, and integration necessary to formulate and
implement an effective and efficient tank waste program. The EM-20 DOE-
HQ User Representative also works with the TFA on the HLW Management
Plan, DOE-435.1 Implementation for HLW Requirements, and is a member
of the TFA Management Team.

Members of the HLW Steering Committee previously resided in one EM
Office, but the committee now includes an EM-30 DOE-HQ Member from the
West Valley Demonstration Project and EM-40 DOE-HQ members from
Idaho National Engineering and Environmental Laboratory (INEEL),
Savannah River Site, and the Office of River Protection. The members of the
HLW Steering Committee review and endorse TFA’s Multiyear Program Plan
(MYPP).

4.4 TFA Program Office (DOE-RL)

The DOE-RL TFA Program Office consists of the DOE-RL Program Lead
and the Program Management Team. The Program Lead is ultimately the
single point-of-accountability with respect to planning and execution of the
TFA Program. As such, the Program Lead’s responsibilities include:

Coordination of weekly meetings and annual program meetings with
the DOE-HQ Offices of EM-50, 20, 30, and 40, DOE Site
Representatives, Crosscutting Programs, and the TFA Technical Team
Representation of the TFA on the weekly Focus Area or Technical
Program Officer (TPO) call with EM-50
Coordination and development of the annual TFA budget and
presentation to DOE-HQ
Coordination and development of the annual TFA execution plans and
presentation to DOE-HQ
Day-to-day monitoring of TFA scope, cost, and schedule performance
with quarterly reporting to DOE-HQ
Single point-of-contact for requests to the TFA and approval of all
official TFA correspondence
Representation of the TFA at national and international meetings
Interface with users, Industry, Universities, International and
Crosscutting Programs, and the EMSP
Defining overall TFA direction
Leading the TFA Management Team

The Program Management Team reports to the TFA Program Lead and
provides direct support in the areas of technical oversight, program
development, execution, integration, project management, and
communications. As requested, members of the Program Management
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Team directly represent the TFA Program Lead for each of the
responsibilities listed above.

4.4.1 Program Management Support

WPI is the Program Management Support Contractor for the DOE-RL TFA
Program Office. WPI’s team includes both WPI and Science Applications
International Corporation staff that together assist in the planning,
organizing, management, reporting, execution and evaluation of TFA work.
Specific areas that the team provides assistance with include:

Continuous program quality improvement
Program planning and development
Program execution
Program integration
Communications outreach
Technical review and analysis
Information management
Administrative support

4.5 TFA Site Representatives

The TFA Site Representatives serve as the interface between TFA and the
Users (EM-30 and 40 operational staff) at each of the five TFA Sites. The
Site Representatives are responsible for gathering information on the
activities and needs at their Site and transmitting this information to the TFA.
Site Representatives communicate TFA initiatives to the staff at their Site,
their counterparts in EM-30 and 40 at DOE-HQ, and manage their site-
specific stakeholder involvement. Typical responsibilities include:

Maintain knowledge of site tank cleanup baseline and associated
changes to tanks cleanup activities
Interact frequently with contractor users to understand and facilitate
technical needs submittal
Represent their sites in review and approval of technical responses
Represent their sites on the TFA Management Team for prioritization
of TFA’s annual budget
Participate in TFA Management activities including review of the
MYPP, Program Execution Guidance (PEG), Innovative Technology
Summary Reports, etc.
Report weekly on the status of tank cleanup technology development
and deployment activities
Ensure relevant site needs are provided to the TFA and manage the
activities of the Site Technology Coordination Group (STCG) Tanks
Subgroups, as applicable

4.5.1 Site Technology Coordination Group

The STCG offer a forum for providing site and stakeholder input to DOE
Managers regarding site issues. Participation includes personnel from
appropriate DOE-HQ and Operations Offices, as well as operating contractor
and laboratory personnel and other stakeholders. The STCG submit the site
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needs to the TFA, which then provides the basis for TFA-fostered science
and technology solutions to meet those needs. The STCG coordinates site-
specific stakeholder involvement. Relevant information is available through
the National STCG Web Site at: http://ost.em.doe.gov/ifd/stcg/stcg.htm,
which also provides links to each site’s STCG Home Page.

4.6 DOE Technical Oversight

Technical oversight of OST activities at each site is performed by DOE
TPOs. In addition, the technical oversight is also performed by DOE
Crosscut Managers (Characterization, Monitoring, and Sensor Technology
[CMST], Efficient Separations and Processing [ESP], and Robotics [RBX]),
Program Managers at the National Energy Technology Laboratory (NETL),
and Managers within EMSP.

These individuals are generally the single point-of-contact at their site (or
within their program) for management and oversight of all assigned OST
activities. They assist the Focus Areas in execution of technology
development and deployment projects. Typical functions include task
performance oversight, technical quality control, costing, scheduling,
reporting activities to OST DOE-HQ, and may include obtaining site approval
of project proposal schedules.

The site TPOs are responsible for ensuring that appropriate needs and
planning information are provided to the Focus Areas during the annual
planning activities. Once the TFA work has been defined for a given year,
the TFA provides PEG to the appropriate DOE technical oversight
representative who in turn works with the technology providers to develop a
Technical Task Plan (TTP). The TTP then serves as the primary mechanism
for identification of scope, cost, and schedule and becomes the agreement
between the Focus Area Program Lead and the technical oversight
representative (e.g., TPO) regarding the work to be performed.

The technical oversight representative ensures that the TFA Program Lead
is informed of the assigned projects during the year. Any project funding,
scope, cost, and schedule changes that occur, above defined change control
thresholds, will generally go through a change control process that requires
the TFA Program Lead and the technical oversight representative’s
approvals.

4.7 TFA Technical Team

TFA uses a Lead Laboratory management strategy wherein the Technical
Team, led by Pacific Northwest National Laboratory (PNNL) and six
associated DOE contractors and laboratories, is partnered with DOE in
implementing the program. A "goals breakdown structure" is established that
identifies specific roles and responsibilities of the Technical Team.

The TFA Technical Team is responsible for developing, proposing, and
implementing a comprehensive technical program spanning basic research
through commercialization. The Technical Team provides system
integration, including technical, cost, and schedule components. They

http://ost.em.doe.gov/ifd/stcg/stcg.htm
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assess the technical problems and site/user’s needs to develop a life-cycle
technical response to meet those needs. The Technical Team also compiles
information about, and advises on, currently available and developing
technologies. This team has established Technology Integration Managers
(TIMs) for each of the six functional areas that overlay the general tank
remediation flowsheet activities. The Technical Team is also responsible for
implementation of approved plans and works in partnership with DOE to
manage delivery of technical products to the end-users.

To ensure an optimized approach to meeting site needs, the Technical Team
engages subject matter experts from the DOE laboratories, private industry,
international organizations, and universities to provide technology and
technical assistance to the DOE’s tank waste remediation efforts. The
Technical Team Manager is a senior PNNL staff member who:

Leads and coordinates activities of the Technical Team
Approves all management products
Ensures effective key interfaces with DOE and site clients
Provides primary input and accountability to the TFA Management
Team and the User Steering Group (USG)

The Technical Team staff resides both at PNNL and within the six partner
organizations: (1) INEEL, (2) Westinghouse Savannah River Company, (3)
Oak Ridge National Laboratory (ORNL), (4) Los Alamos National Laboratory,
(5) Sandia National Laboratory, and (6) CH2M Hill Hanford Group. The
Technical Team organization includes technical management, business and
operations management, and communications functions.

The technical management function is focused on development and
delivery of the technical products that the TFA provides to its
customers. This function includes senior technical program managers
at PNNL responsible for the major areas of program development
(planning) and program execution/product delivery (implementation).
The technical program managers guide, integrate, and coordinate TIMs
who are focused on each of the six specific technical functional areas.
They also guide Crosscut Technical Leads from CMST, ESP, and RBX
who work closely with the TIMs to plan and implement the TFA
Program. TIM and Crosscut Technical Lead responsibilities are
described in Sections 4.7.1 and 4.7.2, respectively. In addition, the
technical management function includes a special focus on integration
of long-term and strategic research within the technical planning and
implementation areas.

The business and operations management function includes senior
program managers accountable for management processes, program
products, and financial control focusing on the processes and products
necessary to maintain the TFA Program on a national basis. These
managers work closely with the DOE Program Management Team and
the WPI Program Management Support Contractor to ensure adequate
project financial management, program planning for out-year budget
formulation, project peer and technical reviews, and program
performance management.
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The communications function is focused on delivering communication
products associated with TFA technical activities to a variety of
stakeholders. Senior Communications Specialists work closely with the
DOE Program Management Team and the WPI Program Management
Support Contractor to deliver timely and accurate technical information
to both users and other stakeholders in support of this function.

In addition to the program management and communications functions
identified above, both the Technical Advisory Group (TAG) and the USG
advise the Technical Team. The TAG and USG are described in more detail
in Sections 4.7.3 and 4.7.4, respectively.

4.7.1 Technology Integration Managers

TIMs are the subject-matter experts in the six functional areas of tank waste
remediation: Safety, Characterization, Retrieval, Pretreatment,
Immobilization, and Closure. Technical Team management at PNNL
coordinates their activities across the DOE-Complex.

The TIMs ensure that (1) a sound technical approach is used to solve the
user’s problems, (2) integrated technical solutions are available to meet the
user’s schedules, (3) technical solutions are useful to more than one site, or
more than one application, wherever possible, and (4) users are integrally
involved throughout the development of a technical solution. Within their
respective functional area, TIMs are responsible for:

Developing technical solutions and plans to address users’ needs
Integrating across functions, sites, and other programs to enhance
productivity and value of the TFA’s products
Delivering technical products on schedule that meet the users’
requirements
Maintaining a broad, multiyear perspective on the objectives and
priorities of the technical work
Understanding technology development needs related to the
responsible functional area at all participating tank waste sites
Serving as the primary point-of-contact with site project users to
establish coordinated testing strategies and schedules, ensuring that
products meet their needs, and facilitating successful and rapid
technology transfer
Interfacing with other groups that are conducting pertinent work across
DOE-EM, other agencies, universities, and industry
Establishing industry partners for technology development
Maintaining broad technical overviews and coordinating the technical
integration of cross-system activities, logic, and schedules
Collecting and issuing the required integrated technical periodic reports
and producing annual integrated program plans
Recommending changes to task scope, budget, schedule, and
deliverables and presenting change orders to the Technical Team
Managers, as needed
Participating in integrated planning activities across functional areas
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4.7.2 Crosscut Technical Leads

The TFA’s Focus Area-Centered Approach requires routine
interaction and a sustained level of cooperation with OST’s Crosscutting
Programs. The TFA requests support in areas consistent with its prioritized
tasks and actively works with these programs to develop, review, or transfer
the technologies to its users. To facilitate this cooperation, technical experts
in each Crosscutting Program have been assigned to interface with the TFA
Technical Team. Crosscut Technical Leads work with the TIMs and other
Technical Team staff to plan and implement the full TFA Program. Specific
projects or tasks are assigned to a Crosscut Program based on the
appropriate scope and relevance to the Crosscut Program’s area of
expertise. The respective Crosscut Technical Lead essentially serves as the
TIM for these projects and is responsible for most of the areas listed above
under TIM responsibilities.

4.7.3 Technical Advisory Group

The TAG consists of 17 senior subject-matter experts in tank waste
remediation from industry, universities, and National Laboratories who serve
as an independent review panel and advisory group to the TFA. The TAG
provides a national resource base of experts that can be quickly accessed to
provide review, technical assistance, and support to the program. TAG
review and input supports the TIMs in development and execution of a
technically defensible program.

Responsibilities of the TAG include:

Review and advice on project and program-level strategies and plans
Gate reviews
Technical response reviews
Midyear reviews
Strategic investment recommendations

4.7.4 User Steering Group

The TFA Program incorporates an independent USG to help guide and
maintain program relevancy and technical excellence. The USG acts as a
Board of Directors for the TFA Technical Team and consists of senior-level
managers from the contractor organizations at tank waste sites, as well as
non-user National Laboratory partners:

INEEL/Bechtel Babcock and Wilcox Idaho
LANL
ORNL/University of Tennessee – Battelle
PNNL
CH2M Hill Group
SNL
West Valley Nuclear Services
WSRC/Savannah River Technology Center

The USG ensures that TFA’s technology development program meets the
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technical requirements of the users and that technologies developed are
effectively integrated into each site’s tank waste remediation strategy.
Overall, the USG has responsibilities in three areas: (1) advocacy, (2)
adjudication, and (3) implementation. The USG provides:

Single point-of-contact (within their site user organizations) working in
partnership with their DOE Site Representative. USG members help
manage the needs collection and definition process within the
contractor organization and direct the TFA Technical Team to the right
technical points-of-contact in their organizations.
Communication of TFA approaches and activities to their management
and staff. The USG commits resources to TFA activities and assists
the Technical Team Manager in adjudicating TFA-related issues, both
within the user organization, and with site DOE management.
Reviews planned and ongoing TFA activities in response to users’
needs. The USG members review the TFA Program from a site user’s
perspective, provide broad, complex-wide technical perspectives on
technology development needs and activities, and recommend
approaches or specific activities that help balance the program
between near-term deliverables and long-term needs.

5.0 Program Planning, Execution, and Control

The TFA Program is based on identifying high-priority user needs and
delivering integrated technical solutions that enable tank waste remediation
to be successful across the DOE-Complex. The program follows a needs-
driven program planning process, where user needs are evaluated,
responded to, and execution plans are developed, monitored, and progress
measured. The chronology of each year’s planning and execution is depicted
in Figure 5.

Figure 5. Planning and Execution
Click on Image for Larger Version

5.1 Program Planning
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The programmatic process and prioritization steps of the TFA Program year
are described in the MYPP, which is updated annually. Prioritization of
technical responses generally takes place in March in conjunction with
midyear activities and serves to fine-tune the program for the upcoming FY,
forms the basis for the Corporate Review Budget (CRB) supporting the
following year, and begins to formulate and shape the program for three
years following the CRB year. The program development steps in Figure 6
depict the process leading to task prioritization in support of a user-driven
technology development program and are as follows:

User/STCG needs submission and TFA screen

1. Needs analysis
2. Strategic task identification
3. Technical response development
4. Response rating
5. TFA Management Team prioritization
6. Budget development
7. PEG/MYPP preparation

Figure 6. Priority List Development Process
Click on Image for larger version

5.1.1 User/STCG Need Submission and TFA Screen (1)

Sites submit their science and technology needs during the first quarter of
each FY to permit completion of the TFA’s technical responses during the
second quarter.

After needs submittal, the TFA screens the needs for relevance to the TFA
Program within established criteria. The screening criteria identify site needs
that fall outside of the TFA mission area, do not contain a technology
development and deployment component, or are not feasible within the
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timeframe needed. The screening criteria are:

Within the TFA mission area: The TFA coordinates with the sites and
other potential Focus Areas to disposition needs not believed to be
within its mission area.
Technology development component: The need must require
technology development, first-time hot demonstration or deployment,
or reengineering. The TFA recognizes that some needs may be
satisfied through the use of technology already developed or may be
candidates for resolution through the Accelerated Site Technology
Deployment Program. The TFA does not respond to needs that do not
have a technology development requirement.
Technical feasibility: Some needs may require a technical solution
sooner than one can be developed by the TFA, or may not be feasible
due to cost.

5.1.2 Needs Analysis (2)

The TFA analyzes each site need that passes through the screening criteria
to fully understand the technical basis and site intent behind the needs. The
TFA works interactively with the sites to better understand the problem to be
solved, required performance specifications, timing of the technical solution,
integration of functional interfaces (e.g., between pretreatment and
immobilization), and interfaces with other OST programs.

5.1.3 Strategic Task Identification (3)

Focusing predominately on the analysis of site-submitted needs, the TFA
identifies needs whose solutions were considered strategic to the TFA or the
sites. Additionally, the TFA identifies technology "gaps" that became
apparent in the needs analysis, or that are identified through other TFA
processes, such as technology interface workshops. The TFA TAG provides
advice and guidance on the identification and scope of proposed strategic
tasks. The TFA submits strategic tasks for review by its management. The
Management Team determines the funding potential for these strategic
issues for inclusion within the TFA list of technical responses. The following
points define a TFA strategic task:

Pursues a problem identified within a site baseline, but not currently
being addressed. A successful TFA response to the need may result
in:

An accelerated schedule
Risk reduction (programmatic or technical)
Establishment of a technical or programmatic basis that drives
near-term related baseline efforts

Resolves a technical roadblock or problem that has been
identified. Satisfaction of this need may result in:

Prevention of recently identified problems
Technical contingency through identification of another
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viable technical approach
Risk reduction (programmatic or technical)

Effects a change to a baseline (alternative).
Successful response to the need may result in:

Mortgage reduction
Risk reduction (programmatic or technical)

5.1.4 Technical Response Development (4)

The TFA develops technical responses to all needs passing through the
screening criteria. Those needs screened out are coordinated with the
submitting site for further disposition. Some needs may be screened out as
potentially outside of the TFA mission area, being best addressed within a
different OST program, such as another Focus Area. In such cases, the TFA
interacts with the other programs and coordinates with the submitting site
any need identified in this process.

Responses are prepared by the Technical Team and submitted to the TAG,
USG, and Management Team for review and comment. To the maximum
extent possible, the TFA integrates responses to similar needs. Also, the
TFA is careful to take advantage of other OST funding sources to maximize
leveraging opportunities.

5.1.5 Response Rating (5)

The TFA rates each technical response for use in prioritization activities that
are essential for program funding decisions. The TFA assembles rating
factors relevant to prioritization activities for Management Team
consideration; these rating factors align with the criteria used by the
Management Team prioritization. Technical responses rated above the
anticipated available funding level form the basis for "target" budget funding
levels. Selected technical responses below the funding level are evaluated
for TFA funding if they were previously identified as a strategic task. These
strategic tasks are highlighted for the Management Team’s review and
prioritization with rationale describing the benefits of investments relative to
the TFA’s strategic intent. The rating criteria include:

Broad-based benefit
User commitment to deploy
Relationship to Baseline Diagram
Other technical impact
Implementation potential

5.1.6 TFA Management Team Prioritization (6)

The TFA prioritizes its technical responses during the second quarter of the
FY. During prioritization, the Technical Team introduces each technical
response to the Management Team providing them with the opportunity to
evaluate the merits of each response focusing closely on aspects of site
benefits and user commitment. The Management Team then assigns scores
to each technical response according to the approved prioritization criteria.
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Technical responses rated above the anticipated funding level for the
upcoming FY form the basis for development of the PEG. The Management
Team may make program adjustments by selecting for funding certain
technical responses below the anticipated funding level due to strategic or
deployment-related considerations. At the conclusion of the prioritization
session, the Management Team affirms the results, thereby creating the
official TFA Integrated Priority List (IPL).

The Technical Team finalizes the technical responses, incorporating actions
directed by the Management Team during prioritization. The final version of
the technical responses form the basis for issuance of PEG, and the
responses are posted on the Tank Focus Area home page at:
http://www.pnl.gov/tfa .

5.1.7 Budget Development Process (7)

Technical response development includes defining funding requirements and
funding sources (i.e., TFA, site co-funding, other sources, etc.). The IPL
forms the basis for development of work packages supporting submission of
the TFA CRB. The CRB targets the TFA Program budget for two years out.
For example, the IPL developed in FY 2000 (March 2000) formed the basis
for FY 2002. The IPL also serves to update TFA’s planned activities for the
upcoming FY, activities that were initially described in the TFA CRB the
previous year. The result of this update is the development and the
publication of TFA’s PEG.

8. PEG and MYPP (8)

The MYPP describes the TFA technical program and funding profile required
to meet the priority needs of the tank sites for the next five years. It is
updated annually in the July-September timeframe with emphasis placed on
the first two years, the upcoming execution year, and the following planning
year. The MYPP documents the outcome of the technical program
development process, beginning with the identification of user needs by the
site STCG and ending with the development, prioritization, and
documentation of responses to those needs by the Technical Team in the
PEG.

In addition to providing a description of the TFA technical program, the
MYPP also describes:

The tank waste remediation problem and TFA’s role in solving it
The Focus Area-Centered Approach
The TFA organization and functions
The TFA vision, mission, goals, strategies, and tactics
The relationships between the TFA and its program partners including:

CMST, ESP, and RBX Crosscutting Programs
ASTD
EMSP
Industry
Universities

http://www.pnl.gov/tfa
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International Programs
EM Science
Other Focus Areas

2. Program Execution

The TFA Program follows a yearly cycle of PEG development, performer
selection, and development of TTPs, which are then negotiated prior to
funding authorization. TFA management then monitors the progress via
weekly calls and a formal Quarterly Business Review. The steps in program
execution are shown in Figure 5.

5.2.1 Program Execution Guidance

PEG is developed and submitted in accordance with guidance of the "OST
PEG Development Handbook" updated annually by OST. The PEG is a key
component of the program execution process and is the basis by which work
scope and budget identified in the Multiyear Technical Response is defined
at the performer level. It also serves as the basis for the initial financial plan
and documents the FY execution plan for the program. Once performer
selection has been justified (see "Performer Selection"), the PEG becomes
the basis from which TTPs are developed. The TTP then becomes the
agreement between the DOE Field Office (TPO) and the TFA and is the
basis on which programmatic performance is evaluated.

5.2.2 Performer Selection and Call Logic

Following approval of the IPL, and concurrent with PEG development, the
TFA finalizes its selection of performers for the upcoming year by following
the performer selection logic shown in Figure 7. The following paragraphs
describe the TFA’s methodology in matching work scopes with performers.

Figure 7. Performer Selection Logic
Click on Image for Larger Version
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Three strategy guideposts, or key drivers, characterize TFA’s performer
selection logic: (1) the TFA is committed to engage "best in class"
performers, whether they are from the public or private sector, (2) the TFA
strives to continue to develop industry participation in its program to
leverage potential mutual benefits, and (3) the selection of performers is
subject to the practical constraints of opportunity and access. TFA’s strategy
in developing and orienting its technology development performer selection
is described in the following sections:

5.2.2.1 Continuing Work (1)

The PEG represents ongoing, continuing work, as well as new TFA activities.
Continuing work can include work conducted by a PI who has been funded
by an organization within the DOE where the work scope is being transferred
to or leveraged by the TFA, providing that:

Work scope is responsive to current user needs
PI and project management support meet the TFA’s qualifications (see
PI and Project Management Acceptability)
Performer’s facilities are appropriate to support the planned work
scope

Continuing work may be significantly re-scoped to reflect updated site needs
or address technical issues that surfaced in the previous year. For continuing
work, the TFA’s philosophy is to retain performing organizations, whether
they represent DOE contractors (including National Laboratories),
commercial industry, or academia, provided performance has been
satisfactory. Satisfactory performance measures include, but are not limited
to, successes in meeting scheduled milestones and staying within budget
constraints. Work that has not been satisfactorily performed will be
considered for reissue to another performer. The process of selection of a
new performer is the same as if the work was a new TFA activity.

5.2.2.2 New TFA Activity (2)

For new TFA activities, the first consideration is whether funding should be
directed to the principal user site to integrate development or deployment
activities for the site. Onsite integration provides a technical interface
between the work performer and the implementing site. The TFA extends
the definition of onsite integration to the contribution of onsite technical
expertise deemed critical to task success. This integration is viewed beyond
the extent of "normal" integration provided by the Technical Team (e.g.,
TIMs).

Following the determination of onsite integration, the TFA identifies any
potential constraints that include:

Need for special facilities or equipment
Requirements for hot wastes
Special access requirements and transportation needs
Urgent timelines that preclude the possibility of a call to industry (~180
days to place)
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If no constraints exist, the TFA may elect to solicit industry or academia
directly. However, should constraints exist, the TFA’s default is to offer the
work to the DOE contractors including the National Laboratory system. For
unconstrained tasks, the primary consideration is for industry participation.

5.2.2.3 Selection of DOE Contractor (including National
Laboratory) Performers (3)

For each task determined to be limited to the DOE contractors, the TFA
determines whether the required technical capability is represented by:

A single, clear DOE contractor leader
Two, or more, DOE contractor leaders
No distinguishable DOE contractor leader(s)

In the case of a single, clear DOE contractor leader, the TFA works with the
appropriate DOE Field Office to negotiate with the DOE contractor. The
desired outcome is that the TFA will offer the work to the DOE contractor
and the DOE contractor will accept. The TFA describes this work as
"directed" work.

Where two, or more, DOE contractor leaders exist, or where there is not a
distinguishable leader, the TFA’s strategy is to complete the requirements in
Calls for Proposals. DOE contractors may be selected through directed or
broad calls. A "directed" call means an offering to a limited set of DOE
contractors, while a "broad" call includes all DOE contractors. Each Call for
Proposals consists of a solicitation letter containing required work scopes
and summarized evaluation criteria. The TFA selects a team of users and
technical reviewers to evaluate each proposal against the criteria. The
reviewer’s recommendations provide an unbiased recommendation for the
TFA’s ultimate selection of the winning proposals.

Other scenarios may exist where there is more than one DOE contractor
leader and it is beneficial to DOE for these multiple resources to collaborate
on a task. In these cases, co-leaders may be selected to perform a task.

5.2.2.4 Industry and Academia Participation with
Laboratories (4)

In the event that the TFA offers certain work to a DOE contractor first, this
does not preclude eventual participation by industry and academia. The TFA
encourages DOE contractors to establish outside partnerships and teaming
arrangements even if the TFA does not require a formal teaming
arrangement. However, the TFA withholds the right to require DOE
contractors to establish formal teaming arrangements to enhance industry or
academic participation, and to leverage the knowledge, experience, and
research capabilities of these institutions.

5.2.2.5 Principal Investigator and Project Management
Acceptability (5)

Final approval of a work performer includes the acceptability of the project
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management staff and PI identified by the tentative performer. The TFA
reserves the right to redirect work to another performer if the identified
Project Manager or PI does not provide proof or assurance of: (1)
education/experience in the area relevant to the required work, and (2) past
successful experience in relevant work (or the high potential for success).

5.2.3 Technical Task Plans

Once performer selection has been completed, PEG is issued to the
Sites/TPOs who work with the responsible PIs/performers to develop TTPs
in accordance with OST guidance. TTPs establish the detailed task plans,
budgets, and milestone schedules that the performer will adhere to in order
to accomplish the scope of work identified in the PEG. TTPs are prepared
by the performer and then submitted by the TPO to the TFA Program Office
for approval. Approved TTPs act as agreements between the TPOs and the
PI/performers, and establish the basis from which work is authorized and
changes are managed (see "Change Control").

5.3 Program Control

5.3.1 Change Control Process

Work is authorized to be executed in accordance with the scope, schedule,
and budget established in the approved TTPs. As work progresses and
unanticipated challenges are encountered, it is understood that there will be
occasions where changes will be necessary to adequately reflect the current
project activities. The Task Change Request (TCR) process provides a
mechanism to approve a course of corrective action or deviation from the
TTP.

Changes to the scope, schedule (milestone) or budget identified in the
approved TTP are initiated by the PIs, or other appropriate parties (e.g.,
TFA, TPO, etc.) and documented via a TCR. TCRs are reviewed by the
Technical Team and approved by the DOE-RL TFA Program Lead and
DOE-HQ TFA Program Manager for processing in accordance with OST
Change Control Procedures identified in Gerald Boyd’s October 2, 1996,
and April 6, 1999, Memorandums.

5.3.2 Cost and Schedule Tracking and Reporting

The cost and schedule performance of each TTP is measured against the
project baseline as defined in the TTP. TTP-level cost and schedule
information is gathered via standard OST reporting requirements. In addition
to this information, the TFA monitors specific TTP task progress through
regular communications with the TIMs and PIs. Threatened or missed
milestones require the TFA Technical Team (in concert with the TIM and PI)
to develop recovery plans, options, and alternatives, and to communicate
anticipated impacts.

The Project Execution module, located in the Integrated Planning,
Accountability, and Budgeting System (IPABS), is the formal mechanism for
tracking cost and schedule performance, and is used as the source of data
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for quarterly progress reviews provided to EM-50 Senior Management.

5.3.3 Quality Assurance and Environmental Safety and Health

The TFA does not maintain independent Quality Assurance or
Environmental Safety and Health (ES&H) Programs. Vendors and
contractors are required to have programs in place and functioning as part of
the performance of any work or fabrication to ensure that all Quality
Assurance and ES&H requirements are being met and that appropriate
state, federal, and other requirements are adhered to pursuant to the
organization performing the work.

6.0 External Communications and Programmatic Interfaces

As one of the DOE OST’s Programs, the TFA is responsible for ensuring the
appropriate communication of program information to its site user clients and
other interested parties. In accordance with this communication
responsibility, TFA maintains ongoing working relationships with numerous
programs including:

CMST
ESP
RBX
Industry
International
ASTD
EMSP
University
Other Focus Areas

Communications take place on a number of levels, and involve a variety of
communication products provided to site users, DOE-HQ, and other
interested parties. The TFA develops these products to inform others of the
results of the TFA’s planning, program progress, and achievements. To
manage the development and use of the TFA’s communications products,
the TFA maintains a Communications Plan. The TFA Communications Plan
identified roles, responsibilities, and guidance for creating all of the TFA’s
communications products.

The TFA communications products align with the strategy and message
contained in the current OST DOE-HQ Communications Plan. Strategies
include:

Focusing on the key OST audiences
Addressing the information needs of the OST’s key audiences
Providing information OST wants to convey
Ensuring consistency between and among products

The TFA Communications Plan supports the OST Communications Plan
that is available for review at:
http://ost.em.doe.gov/ifd/ost/pubs/complan2000.pdf.

7.0 Program Evaluation

http://ost.em.doe.gov/ifd/ost/pubs/complan2000.pdf
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The TFA Program strives to ensure proper interface, management, and
evaluation of its performance throughout each year. The tools used for such
assessment include weekly program conference calls, multiple program
meetings throughout the year, quarterly business reviews, self-assessments,
peer reviews, and tracking of contractor’s performance measures.

7.1 Weekly Program Conference Calls

The TFA has a long-standing history of conducting weekly program
conference calls to ensure frequent interface among program participants.
The call is led by the TFA Program Lead and includes participation from the
TFA Program Office, the TFA Technical Team, DOE-HQ representatives
from EM-50, 40, and 20, Site User Representatives, Crosscut Program
representatives, and the TFA program support contractor.

In addition, the DOE-RL TFA Program Lead and other members of the TFA
Program Office and Technical Team also participate in a weekly conference
call with EM-50, other Focus Areas, and TPOs to discuss technical
highlights and program issues.

Through discussion of technical status and program issues during these
weekly calls, the TFA Program management is able to maintain a current
knowledge of the program in order to evaluate progress towards goals.

7.2 Program Meetings

The TFA typically conducts three program meetings each year: (1) an annual
Kickoff meeting, (2) the Midyear Review meeting, and (3) the PEG meeting.
At a minimum, these meetings include representatives from DOE-HQ, the
TFA Program Office, each user site, and the Technical Team. The Kickoff
meeting is usually conducted in October/November of each year and may be
a collective TFA meeting or conducted individually at each site. The Midyear
Review meeting is conducted collectively with technical participants to
review specific projects and is normally held in March. This meeting also
includes the Management Team prioritization of the annual budget request
in preparation for the budget presentation to OST. Finally, the PEG meeting
is conducted collectively, but may also be performed via teleconference or
videoconference depending on travel funding availability. This meeting is
normally conducted in July of each year and is intended to prepare the
program for execution of the next year’s technical program.

At each of the meetings, TFA management takes the opportunity to
determine progress status and evaluates performance. In particular, during
site-specific Kickoff meetings, TFA management meets with senior
management at each site to obtain their input on program performance.
Also, TFA has historically conducted a program self-assessment survey
during the annual Midyear Review meeting.

7.3 Quarterly Business Reviews

Through weekly interactions with user Site Representatives and through the
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close interface that the TIMs have with the Users and PIs, the TFA maintains
a constant status of scope, cost, and schedule performance. In addition, the
TFA relies on the IPABS to provide quarterly progress reports on contractor
scope, cost, and schedule performance.

The DOE-RL TFA Program Office and TPOs participate in a Quarterly OST
Business Review and provide performance status by discussing funds
obligated, cost and schedule variance, and milestone status. Through this
review, OST is able to maintain a status of high-level program performance
throughout the year.

7.4 Performance Reviews

Although the TFA has numerous ways of tracking program performance
throughout the year, the TFA Program Lead uses three particular tools to
document program performance and to strategically plan for continual
program improvement. These include conducting an annual program retreat,
self-assessment survey, and performance review.

The program retreat is conducted around the beginning of the new FY and is
intended to allow program management an opportunity to reflect on previous
performance and to look for opportunities for improvement in the future. The
annual self-assessment survey is normally conducted during the Midyear
Review meeting and provides a good opportunity to address performance
issues and corrections that may be needed at the mid-point of the year. The
Focus Area Performance Assessment is administered by OST and is
normally conducted in October of each year. This assessment allows OST’s
senior management to gauge performance of the Focus Areas and provide
direct feedback to Focus Area management.

7.5 Independent Reviews

Independent reviews focus on technical feasibility/validity and relevancy in
meeting the needs of users and the TFA. These reviews are typically
conducted on "new starts" or projects in the early stages of the technology
maturity cycle. Two types of independent technical reviews are conducted –
American Society of Mechanical Engineers (ASME) peer reviews as defined
under OST guidelines, and reviews conducted by the TFA TAG. Relevant
experts selected by ASME perform reviews of proposals, new starts, and
ongoing projects that meet certain requirements.

Specific requirements and criteria for conducting reviews are provided in
procedures developed for OST by the Institute for Regulatory Science as
described in the Handbook of Peer Review, November 1999. ASME’s
reviews and recommendations are formally documented and reported to the
Focus Area Program Lead. Projects nearing deployment where the end-user
will make decisions on technology acceptance and deployment are not
considered for ASME peer review. TAG reviews are conducted on new
starts and projects where ASME reviews do not apply. The review findings
are documented in a letter report to the TFA Program Lead.

7.6 Contractor Performance Measures
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Each of the user Site Representatives is responsible for ensuring
appropriate contractor incentives and performance measures are in place at
each site to encourage contractors to develop and use new and better
technologies for the clean up of waste.

In addition, the DOE-RL TFA Program Lead is responsible for development
of contractor performance measures for the Technical Team. These
measures have historically included tracking of key program and technical
deliverables, development and coordination of the annual self-assessment,
and funds management (i.e., reduction of carryover).

8.0 Management Plan Updates
TFA management will annually review and update this plan as necessary to
satisfy new OST guidance or revised programmatic emphasis. Additional
information is available on the TFA Web Site at: http://www.pnl.gov/tfa and
the OST Web Site at: http://ost.em.doe.gov/.
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Disclaimer

 

In response to the heightened security across the DOE complex, this
information has been removed due to its potentially sensitive nature,
pending further review.

We apologize for the inconvenience.

Last Reviewed: November 15, 2001
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Department of Energy
Richland Operations Office

P.O. Box 550
Richland, Washington  99352

November 15, 2001

Subject: Tanks Focus Area Program Message

On behalf of all those involved in the Tanks Focus Area (TFA) program, we are pleased to report that fiscal
year (FY) 2001 marked another successful year in application of science and technology to support the U.S.
Department of Energy (DOE) tank cleanup program. Development and delivery of technical solutions that
respond to science and technology needs identified by users from across the complex remains the primary
force and direction behind TFA.

In FY 2001, 14 deployments of innovative technical solutions were directly applied to real waste cleanup
application at 5 sites. Furthermore, there were demonstrations of 16 technologies that show promise as
being ready for implementation. These accomplishments add to the ongoing list of 224 technical solutions,
accounting for approximately 160 deployments and data deliveries, since the program’s inception in 1994.
The application of TFA technical solutions has accounted for more than $250 million in cost savings (or
avoidance) with a projected life-cycle savings of over $5 billion.

TFA continues to enable tank cleanup through sound scientific research, new and innovative technologies,
and top-class technical expertise.

• Scientific Research—TFA provides critical research and analysis to support site cleanup operations.
Examples include glass formulations in support of efficient melter operations at Hanford, Idaho, and
Savannah River; waste rheology measurement in support of characterization and prevention of pipeline
plugging at all sites; and investigation of saltcake chemistry to support waste retrieval and processing
operations at Hanford and Savannah River.

• Innovative Technologies—TFA develops and supports deployment of innovative technologies to enable
tank cleanup, improve upon existing technologies, and provide safer and more efficient operations.
Examples include demonstrations of the Pit Viper and Topographic Mapping System at Hanford and
deployments of the Pulsating Mixer Pump at Oak Ridge and the Burnishing Sampler at West Valley.

• Technical Expertise—TFA provides high-quality technical expertise to validate and recommend
improvements to current operations, aid in site decisions, and solve critical operating issues at the sites.
Examples include the High-Level Waste Melter Study for Hanford, Idaho National Engineering and
Environmental Laboratory Roadmap Validation, Hanford Interim Stabilization Workshop, and
management of the Savannah River Site Salt Processing Project research and development activities.

The reduction of cost, schedule, and risk is more important now than ever for the tank cleanup program.
Technical solutions that address both near-term and longer-term strategic needs are critical in reducing the
billions of dollars in out-year costs. TFA remains committed to working closely with cleanup program
managers to provide the best technical solutions possible and to ensure that DOE science and technology
funding is directed to achieve the greatest impact possible on the tank cleanup program.

Thank you for your continued support and contributions to the success of TFA!

Ted Pietrok, Program Lead
Tanks Focus Area
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Technical solutions working 
to enable tank cleanup
The U.S. Department of Energy (DOE)
continues to face a major radioactive waste
tank remediation effort with tanks
containing hazardous and radioactive waste
resulting from the production of nuclear
materials. With some 90 million gallons of
waste in the form of solid, sludge, and
liquid stored in 280 tanks across the DOE
complex, containing approximately 650
million curies, radioactive waste storage
tank remediation is the nation’s highest
cleanup priority.

Differing waste types and unique technical
issues require specialized science and
technology to achieve tank cleanup in an
environmentally acceptable manner. Some
of the waste has been stored for over 50
years in tanks that have exceeded their
design lives. The challenge is to

characterize and maintain these contents in
a safe condition and continue to remediate
and close each tank to minimize the risks of
waste migration and exposure to workers,
the public, and the environment.

In 1994, the DOE’s Office of Environmental
Management (EM) created a group of
integrated, multiorganizational teams
focusing on specific areas of the EM
cleanup mission. These teams have evolved
into five focus areas managed within EM’s
Office of Science and Technology (OST):

• Tanks Focus Area (TFA)

• Deactivation and Decommissioning Focus
Area

• Nuclear Materials Focus Area

• Subsurface Contaminants Focus Area

• Transuranic and Mixed Waste Focus Area

The Tanks Focus Area Works with Users to Implement
Technical Solutions to Sites’ Needs

Hanford Site

Idaho National Engineering and 
Environmental Laboratory

West Valley 
Demonstration Site

Oak Ridge 
Reservation

Savannah River Site

• 3 Tanks
• 12K Gallons
• 300K Curies

•177 Tanks
•53M Gallons
•200M Curies

•11 Tanks (plus Calcine Bins)
•2.4M Gallons
•25M Curies

•40 Tanks
•430K Gallons
•47K Curies

•49 Tanks
•35M Gallons
•420M Curies



The TFA Mission is to work with users
to develop, deliver, and implement technical
solutions through an integrated approach to
safely and efficiently accomplish tank waste
remediation at five major DOE tank sites.

The Tanks Focus Area

• brings together the sites’ users, technical
experts, and efficient management
concepts to execute the mission;

• integrates efforts across the sites and
utilizes multiple funding organizations;
and

• builds teams of users and providers to
deliver and deploy technical solutions.

To accomplish this mission, TFA Goals
include working to increase OST’s funded
results, reduce programmatic and technical
risk, and pursue contingency or alternative
technology approaches.

Pursuant to the mission and these goals,
TFA seeks to:

• integrate technical solutions into cleanup
efforts;

• create plans to address EM’s toughest
problems, help sites reduce technical
risk, and meet compliance agreements;

• develop technologies for deployment at
multiple sites as the new baseline
approach to cleanup;

• reduce environmental risk through
comprehensive technical solutions;

• provide technical expertise and
technologies that enhance worker safety;

• reduce cost and accelerate cleanup
schedules; and

• provide benefits outside
the EM program by
providing innovative
technical solutions to
other agencies and
organizations.

The TFA mission and
goals directly support the
Key EM Goals and
Priorities, in particular
the desire to:

• improve safety performance,

• significantly reduce cleanup costs,

• deliver technical solutions to minimize the
need to treat the entire tanks waste
inventory, and

• accelerate cleanup and closure.
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The Tanks Focus Area Vision—
Enable Tank Cleanup at DOE Sites

It is now more critical 
than ever to provide science
and technology solutions that
can reduce schedule and risk

and minimize the significant out-
year costs associated with the

tank cleanup program.

Ted Pietrok,
Tanks Focus Area Program Lead

“
”



Tank remediation follows five key process
steps described below. Characterization
and monitoring are critical and integral
throughout each process step.

Safe Waste Storage—TFA supports site
efforts to resolve technical issues associated
with safe waste storage. Each site requires
improvements in monitoring tank integrity,
preventing tank corrosion, ventilating tanks,
and characterizing tank waste. Waste
minimization technologies are also being
implemented to reduce the volume of waste
being added to the tanks. TFA is investing
in tools to more effectively monitor the
conditions of the tanks and more cost-
effectively maintain safe tank conditions.

Retrieval—Before closure, most radioactive
waste tanks require waste retrieval, which
must be accomplished with minimal impact
on other tank cleanup activities and
downstream waste processing. Waste types
include solid, sludge, liquid, gas, and
miscellaneous debris, each type and
combination presenting unique challenges.
Retrieval requires remotely controlled
operations with tools able to enter
underground tanks through small openings.
Retrieval processes must also avoid causing
waste to congeal or solidify, resulting in
plugged transfer pipes. Characterizing and
monitoring waste chemical and physical
properties help prevent unwanted solids
formation during retrieval and transfer. TFA
is developing methods to mobilize hard,
solid waste at tank bottoms (“heels”), while
minimizing water additions to enable
optimal transfer and treatment properties.

Closure—Closure of tanks is important for
reducing costs and accelerating cleanup
while minimizing the potential for release
of wastes to the environment. The current
baseline practice for closing tanks is to fill
them with a grout formulation to
immobilize tank waste residues. Technical
solutions are being used to stabilize residual
waste and provide structural integrity and
isolation for emptied tanks. The TFA is
developing closure solutions that will
provide assistance in negotiating closure
criteria within regulatory constraints, such
as characterizing the final disposition of
tanks and immobilized waste forms.

Pretreatment—Once retrieved, waste
must be immobilized into a stable waste
form. However, directly immobilizing all
retrieved waste without pretreatment steps
would be unnecessarily expensive and
exceed planned storage space. Radionuclide
separations are critical to isolating low- and
high-activity fractions, as well as to
removing problem constituents that impact
downstream processing operations.
Therefore, TFA is developing technical
solutions to separate waste types and
reduce high-level waste (HLW) volumes.
Additionally, innovations in process
monitoring techniques will improve
operations of pretreatment systems.

Immobilization—Sites need to immobilize
their waste into stable forms to prevent
release of radioactivity or hazardous
chemicals to the environment. The highly
radioactive waste is typically melted into a
durable, vitrified (glasslike) form. The less
hazardous fraction of radioactive waste is

4

Technical Solutions Are Categorized 
into Key Process Steps
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immobilized through vitrification or
grouting. TFA continues to provide technical
solutions to DOE to enhance glass and
grout formulations and improve melter and

waste product performance. Process and
performance monitoring methods are also
being evaluated to improve immobilization
operations.

PretreatmentPretreatment

CharacterizationCharacterization

RetrievalRetrieval

Safe Waste StorageSafe Waste Storage

ImmobilizationImmobilization

ClosureClosure
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Site needs are the primary basis for the TFA
technology development program. Annually,
each of the DOE sites provides science and
technology needs to TFA, identifying the
areas in which the users require technical
solutions to reduce uncertainty, risk, cost,
and schedule in their cleanup programs.
TFA then works actively with the sites
through its network of Technology
Integration Managers to understand the
problems to be solved, the required
performance specifications, the timing of
the technical solutions, and their integration
with other functions.

TFA leverages resources, such as funding
and technical expertise, to solve the
problems identified in the needs. These
leveraging opportunities enable TFA to
maximize the technical strength of the
program and make the most efficient use of
funding by solving common needs at
multiple sites.

Technical solutions are derived from
experts engaged in research and
development such as academia, industry,
and national laboratories. Technical
solutions developed by TFA are delivered in
three forms to enhance sites’ baseline
cleanup operations:

TFA is User Driven and Needs Based when 
Leveraging Resources to Deliver Technical Solutions

• Scientific research—strategic investments
in basic science and applied research that
can mature into a deployable technology
or data that is important in decision-
making processes

• Innovative technologies—development
and support in deployment of innovative
technologies to enable tank cleanup,
improve upon existing technologies, and
provide safer and more cost-effective
solutions

• Technical expertise—providing technical
experts to evaluate and recommend
improvements to current operations, aid in
site decisions, and solve critical operating
issues

To ensure that technical solutions are user
driven, TFA uses a management team
approach to meet sites’ highest-priority
needs and address both near- and long-term
issues. The TFA Management Team
comprises DOE representatives from each
site and the appropriate DOE Headquarters
offices. Additionally, TFA consults with a
User Steering Group, which consists of
senior-level managers from contractors at
tank waste sites who advocate the TFA
program.

International/
Universities/

Industry

ASTD
Program

Focus
Areas/

National
Labs

Science/
Applied

Research
Regulators

Programmatic
Drivers

Stakeholders

Tribal
Nations

Crosscutting
Programs

TFA
Program

TFA
Mgmt
Team

Sites

TFA integrates
programs and
other resources
to meet the
needs of sites.



Partnership Programs Support 
the Focus Area– Centered Approach

TFA implements OST’s focus area–centered
approach by fully integrating OST’s program
components. Through its
integration role, the TFA and its
partners strive to ensure planned
and ongoing science and
technology development work
supports the users’ needs without
duplication.

Crosscutting Programs—The
OST focus areas share three
common science and technology
disciplines:

•Efficient Separations and
Processing enables segregation of
waste by distinct chemical and physical
properties.

•Robotics utilizes remotely operated
machines to characterize and handle
wastes, preventing unnecessary human
and environmental exposure.

•Characterization, Monitoring, and
Sensor Technology develops enabling
tools for identifying and analyzing waste
constituents throughout all aspects of the
cleanup process.

Industry Programs—Through DOE’s
National Energy Technology Laboratory,
private-sector companies work
cooperatively with TFA in developing
technical solutions for deployment at DOE
sites.

University Programs—Coordinates
research and development of technologies
that foster relations between universities
and industry for advancement of science
and engineering capabilities.

International Programs—Augments
DOE’s investments in science and
technology by providing solutions based on
waste remediation lessons learned from
other nations.

Environmental Management Science
Program (EMSP)—Focuses on core
scientific research that supports
environmental decisions, technical risk
reduction, and advanced technologies.

Accelerated Site Technology
Deployment—Facilitates the
implementation of proven technical
solutions across the DOE complex.
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Tank Characterization with the
Topographical Mapping System 
(Tech ID 130)

Before aging radioactive waste storage tanks
can be closed, the interiors of these tanks
must be inspected to characterize and
retrieve the remaining waste. Access is
difficult because the tanks are buried
several feet underground and riser openings
are typically less than 2 feet in diameter.
The only way to clearly view the waste, in-
tank equipment, and other obstructions is
to deploy a camera or imaging tool down

the riser of the tank.

The Topographical
Mapping System
was developed in
cooperation with
TFA to support tank
closure at the Oak
Ridge Reservation.
As the only

available mapping technology capable of
operating through a tank riser, it was
deployed in 1997 to gather and analyze
topographical data on obstacles and waste
surfaces, generating a three-dimensional
computer map of the data.

In support of fulfilling the Tri-Party
Agreement at the Hanford Site, testing of the
Topographical Mapping System
demonstrated 92–99% accuracy in
performing volumetric measurements. The
River Protection Project installed the system
in Tank U-107 at the Hanford Site to support
the saltcake dissolution proof-of-concept
demonstration. It will be used to measure
the waste surface profile and estimate the
volume before and after a test of the
effectiveness of a waste retrieval technique
using a low-water addition sprinkler followed
by saltwell pumping. Data from this initial
testing and retrieval system performance will
be used to support planning for a retrieval
deployment in FY 2002 to help fulfill a
regulatory compliance milestone.

8

Fiscal Year 2001 TFA Accomplishments

Hanford Site177 Tanks53M Gallons 200M Curies

The Topographical
Mapping System

creates maps of waste
topography and tank

structures to recreate a
computer model of the
tank environment. The

system can also be
used to determine

residual tank waste
volume.

•14 Deployments in radioactive
tank waste remediation
environments

•5 Technical Assistance Review
responses addressing unique site
issues

•16 Demonstrations to support
future deployment actions

The following pages highlight several key technical solutions delivered by TFA during FY 2001. Technologies are
identified by their Tech IDs in OST’s Technology Management System (TMS), a database providing access to
information relevant to EM programs, technical solutions, cleanup problems, and sites. Viewable at
http://tms.em.doe.gov, TMS catalogs project details of approximately 220 HLW technical solutions from TFA and
its partner programs. Reports on specific TFA accomplishments can be viewed and downloaded from
http://www.tanks.org.
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Pit Viper Demonstrates Safety and
Savings—Coiled for Deployment
(Tech ID 2195, 2180)

Equipment pits located near underground
tanks are critical to high-level waste storage
and transfer operations. Baseline procedures
used in valve pit operations are time-
consuming and labor-intensive. Pit surfaces
and equipment such as valves and pumps
are contaminated from decades of routine
tank farm operations and are one of the most
radiation-intensive and hazardous work
zones at Hanford. Pit operations and
maintenance activities were identified as
major contributors to dose received by tank
farm operators at Hanford. Radiation levels,
in some cases as high as 50 rads per hour,
severely limit routine pit operations and the
amount of time workers can be exposed to
these conditions. In conjunction with site
users, TFA developed the Remote Pit
Operations Enhancement System, or “Pit
Viper,” a robotic system for performing
remote pit cleanup operations for the Office
of River Protection. This system will enable
many currently manual operations to be
performed remotely, thereby significantly
reducing worker exposure.

The system’s main components include a
conventional backhoe with minor
modifications for tank farm access and
gross positioning, a robotic manipulator
arm for positioning and operating tools in
the pits. The system also includes the
Compact Remote Operator Console located
in a trailer from which the operators observe
the work area and control the robotic
equipment. In FY 2001, the system was
demonstrated in a simulated valve enclosure
pit at Hanford’s Hazardous Material
Management and Emergency Response test
facility and subsequently provided training to
Hanford tank farm personnel.

The Pit Viper demonstrated a full range of
capabilities in grasping commercially

available tools, such as cutting, grinding, and
cleaning tools. The addition of a simple grab
handle compatible with the manipulator
gripper enables these tools to be deployed
into the pit for remote operations. The
manipulator gripper can also be used to lift
and reposition objects or remove debris from
the pits. Deployment of the system in FY
2002 is expected to significantly reduce
personnel exposures, decrease pit operation
and maintenance costs, and improve the
availability of the pits to support tank waste
retrieval and transfer schedules.

The Pit Viper, a robotic
arm mounted on a
backhoe, can perform
a wide variety of
hazardous and dose-
intensive tasks. Once
positioned, it is
remotely controlled
from the safety of an
operations trailer.



Technical Assistance: High-Level
Waste Melter Study Confirms
Direction, Recommends
Improvements
In November 2000, at DOE Headquarters’
request, TFA initiated a technical review of
alternatives for solidifying Hanford Site
HLW that could achieve major cost
reductions within reasonable long-term
risks. TFA chartered an independent review
team of vitrification consultants to lead and
guide the technical review and make
recommendations for a research and
development program for future waste

forms and melter
developments. A separate
study team of vitrification
experts was tasked with
assessing melter
technologies, compiling
data, and analyzing existing
product requirements to
identify improvements in
waste loading in waste
forms produced in a melter.

In July 2001, based on the
study team’s findings, the
review team presented their
principal conclusions and
recommendations:

•No waste forms were
found to be better than
the current borosilicate
glass form.

• Modest research should be conducted on
other silicates and iron phosphate glasses.

• No melters were found better than the
current Joule-heated ceramic melter
technology.

• Substantial improvements are needed in
the current melter technology to achieve
higher waste loading and a higher and
more predictable processing rate.

• A short but intense research effort should
be conducted on the advanced cold
crucible melter as a backup to the current
technology.

• The biggest challenge in containing the
overall life-cycle cost is the development
of a total system plan.

Although the review team’s findings
included recommendations for
improvements in vitrification operations and
melter technology, it also reinforced the
baseline HLW treatment path using Joule-
heated melters. TFA will be working with
DOE Headquarters and the site users to
address the review team recommendations
and funding several technology
development projects that can potentially be
applied to them, benefiting the Hanford Site
and other radioactive waste sites across the
complex, including the Idaho National
Environmental and Engineering Laboratory
(INEEL) and the Savannah River Site (SRS).
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The TFA continues to help
us solve near-term problems

and supports our efforts to take
advantage of long-term

opportunities in all aspects of
the River Protection Project.

TFA’s support in glass
development, waste chemistry,

retrieval, and chemical
separations will enable the
Office of River Protection to

complete its mission earlier and
at a lower cost.

Joe Cruz, TFA Management
Team Site Representative,
Office of River Protection

“

”
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Gamma Camera and Sampling Tool
Advance Tank Waste
Characterization (Tech ID 3103)

Tank 8D-2 at the West Valley Demonstration
Project (WVDP) was constructed in the
1960s to hold alkaline waste generated by
commercial nuclear fuel reprocessing
activities. Most of the resulting sludge
contained in the tank was removed during
previous retrieval efforts, but hard-to-reach
residual waste heel remains in the
approximately 70-foot-diameter, 27-foot-high
tank. TFA is supporting WVDP efforts to
characterize residual tank contamination in
preparation for tank closure.

The Gamma Camera, developed in
collaboration with WVDP users takes video
images, calculates the dose level and curie
content in localized areas, and displays the
results in colors superimposed on a closed
circuit television image. In October 2000,
using a hydraulically powered cable/wench
system and a tool delivery mast, WVDP

operators deployed the Gamma Camera
through an access riser and rotated it on
two axes. Over 130 images of the tank
internal structures and surfaces provided
qualitative measurement of the gamma
radiation curies present. Results of the
Gamma Camera deployment confirmed the
effectiveness of prior waste mobilization
and tank cleaning activities. 

To support tank closure activities, samples
of the residual waste still must be collected
and analyzed. This task requires a tool
capable of accessing the tank walls and
hard-to-reach areas of the tank amid various
internal structures. To obtain representative
samples of this remaining waste heel, TFA
has developed a Burnishing Sampler Tool
that can be lowered into the tank using the
WVDP mast-mounted tool delivery system.
In March 2001, the site’s delivery system
successfully deployed the burnishing
sampler tool in Tank 8D-2 to collect samples
from a variety of tank regions and
structures. Analyses of the samples
provided key characterization data to
support site closure efforts. Modifications of
the tool will enable sample collection from
the tank floor. This
modified version may
be deployed in FY 2002.

Using a specialty
milling machine bit,

the Burnishing
Sampler Tool

obtains a sample by
scraping the tanks’

internal surface.

 West
Valley 

 Demonstration 

Project

3 Tanks

12K Gallons, 300K Curies

The Gamma
Camera captures
video images and

hot spots and
superimposes them

for tank
characterization.

The camera
assembly, range

finder, and radiation
detector are

enclosed in a
stainless steel case.

The technical resources 
and funding from TFA have

greatly increased our
understanding of the residues

coating the HLW tank 
interiors at the WVDP.

Frederick Damerow, TFA User
Steering Group, West Valley

Demonstration Project

“
”
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Sluicing Spray Ball Removes Tank
Waste Heels (Tech ID 3138)

Approximately 1.4 million gallons of
radioactive liquid waste is stored in 11
underground stainless steel tanks at INEEL.
Sampling and inspection have revealed a
layer of light solids at the tank bottom and
a thick film adhering to the walls. INEEL’s
baseline technology for retrieval of tank
liquids cannot remove these solids,
necessitating the development of additional
retrieval technology to mobilize and retrieve
them. To help DOE meet terms of a
settlement agreement with the state of

Idaho and to support tank
closure planning, TFA and
INEEL have been testing the
Tank Heel Retrieval System,
which combines a sluicing
spray ball to suspend the
solids for mobilization and a
steam jet transfer pump for
removal of solid and liquid
material.

In FY 2001, testing in a
simulated tank environment
was first performed on
simulated waste using
different water pressures
and nozzles to measure
retrieval performance. The
tests demonstrated that tank
heels could be moved with

different levels of liquid above the solid
layers and successfully transferred to a
receiving tank. The system removed
90–95% of the solid material, leaving a
slurry layer only 1 inch deep. Additional
nozzles were also tested to investigate the
possibility of improving retrieval efficiency
to reduce the amount of liquid required to
remove the heel. Adding two variable-
direction nozzles to systematically move the
remaining sludge toward the pump will
result in further recovery.

In August 2001, TFA and INEEL deployed
the sluicing spray ball in Tank WM-182.
Although the system was operated at lower
pressure than originally designed for and
demonstrated, it successfully removed
portions of the residual waste from the tank
walls. The site plans to use the system at
full pressure for further cleaning of tank
WM-182 and other tanks.

Roadmap Supports Environmental
Impact Statement Decision Process
(Tech ID 3078)

Approximately 4,400 cubic meters of calcine
waste—a highly radioactive mixture of
metallic oxides, fluorides, and other dry
solids—is stored at INEEL in stainless steel
bins. An agreement between INEEL and the
state of Idaho requires the waste be ready for
transport to off-site disposal by 2035.
Although vitrification was previously
identified as the preferred treatment method
for calcine waste, several options related to
that treatment method require further
technical investigations to support a
recommendation on the appropriate
vitrification flowsheet. INEEL developed a
technology roadmap to identify the required
technical investigations and schedule to
address key technical uncertainties and risks.

In January 2001, DOE Idaho Operations
requested TFA to review the proposed
roadmap defining technology development

Idaho National Engineeringand Environmental Laboratory11 Tanks (plus Calcine Bins) 
2.4M Gallons, 25M Curies

The spray ball
washing system uses
two rotating stainless
steel nozzles to
remove waste
residue from interior
tank surfaces.
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to support selection of a final treatment
method for the calcine waste from three
competing alternatives: direct vitrification;
full separations using ion exchange,
transuranic extraction, and strontium
extraction; and full separations using the
universal solvent extraction process.

TFA facilitated an expert panel of eight
independent reviewers in assessing whether
the roadmap was viable, comprehensive,
and feasible to implement on both a
technical and economic basis. The panel
also assessed the timing and required
development activities to support decisions
on calcine treatment. The panel concluded
that the roadmap employed a sound
technical approach that, if implemented,
would support defensible and successful
decision making on the disposition of
INEEL calcine. Main areas of emphasis in
the panel’s preliminary conclusions and
recommendations included the advantages
and disadvantages of pretreatment prior to

vitrification and the potential for
accelerating work for downselection of
competing pretreatment
technologies.

Vault Sump Sampler
Design Finalized 
(Tech ID 3150)

An agreement between
DOE Idaho Operations
and the state of Idaho
schedules closure of two
300,000-gallon tanks at
the Idaho Nuclear
Technology and
Engineering Center
(INTEC) by the end of FY 2004.
The INTEC tanks are single-wall
structures installed in a
secondary containment vault.
There have been no known
leaks into these vaults; however
characterization data on residual
contamination levels in the

vaults is needed to
support closure planning. There is
currently no baseline method to
sample the tank vaults to measure
contamination levels. 

TFA is assisting INEEL staff in
developing a new vault sump
sampling technology to sample
the sumps and provide the
needed characterization data.
Following a successful, full-scale
demonstration of a vault sump
sampler prototype at INEEL in 
FY 2001, representatives from TFA
and INEEL finalized the sampler’s
design features and scheduled
additional steps to prepare for
deployment in early FY 2002.

Fernald Site Addresses 
Silo Waste Retrieval
The Fernald Environmental Management Project is a former
uranium processing facility located in southwest Ohio. For
nearly 37 years, Fernald produced high-grade uranium metal
products for national defense.The processed ore generated
from these activities is stored in two 1.5-million-gallon silos. In
the early 1990s, a 2-foot layer of a bentonite mixture with the
consistency of toothpaste was placed on top of the silo
contents as a cap to contain radon gas emissions.The
bentonite is expected to aid silo retrieval by raising the
buoyancy of the ore.

Fernald’s remediation contractor for the silos plans to sluice all
of the ore and the bentonite cap out of each silo and transfer
it to four new 750,000-gallon storage tanks to await
treatment.TFA experts participated in an OST-coordinated
technical review of bentonite handling and waste retrieval
technology.Technical issues such as sampling, treatability studies
on the cap and contents, and the impact of slurrying and
separating were addressed.

The prototype Vault Sump
Sampler begins a 40-foot
descent down a 1.7-inch
(internal diameter) riser to
sample the bottom of a
simulated vault sump. The
sampler is equipped with a
penlight attached just below the
bottom of the sample chamber
and a side-mounted lead to a
video camera.
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Pulsating Mixer Pump Empties the
Last GAAT (Tech ID 2370)

The 12 Gunite and Associated Tanks
(GAAT) constructed in the 1940s at the Oak
Ridge Reservation (ORR) were used to
collect, neutralize, store, and transfer liquid
radioactive and hazardous waste generated
by routine facility operations at Oak Ridge
National Laboratory (ORNL). One of the
GAATs, TH-4, is much smaller than the
others and contains unique waste
characteristics. TFA and ORR users teamed

to develop the Russian
Pulsating Mixer Pump (PMP)
to retrieve the remaining waste
in this tank. After several years
of collaboration with Russian
scientists and engineers to
develop the PMP, it was
deployed in Tank TH-4 in
January 2001 and successfully
removed approximately 25,000
gallons of radioactive waste. On

inspection, DOE and state regulators
determined that sludge removal was
sufficient to permit tank closure. This
achievement represents the first successful
deployment of a Russian retrieval
technology in the U.S. radioactive tanks
program. Subsequent uses of this
technology are being considered for
retrieval of tanks at the Hanford Site.

Video Inspection System Moves
Tanks towards Closure (Tech ID 2940)

In recent years, TFA has assisted ORR
partners in completing retrieval of legacy
tank waste and consolidating it in the eight
stainless steel Melton Valley Storage Tanks

(MVSTs). Built in the 1940s and 1950s, the
MVSTs are horizontal cylinders 12 feet in
diameter and 62 feet long, each with a
50,000-gallon storage capacity. Inspection of
the interior of the tanks must occur to better
characterize their condition and map the
sludge to achieve a comparative baseline for
future use. Visual inspection of the tank
interior must be performed remotely with
small equipment because access risers at the
surface are only 3 inches in diameter.

In FY 2000,
TFA began
working with
ORR users to
develop a
video inspec-
tion system
capable of
accessing and
inspecting the
interior of the
MVSTs and
mapping the
sludge. In
April 2001,
the develop-
ment team
demonstrated
the Remote
Video Inspec-
tion and
Mapping
System,
which com-
prises three
fiber optic
light pipes for
illumination and three remote cameras:
wide-angle color, telephoto color, and low-
light telephoto black and white. All cameras
are in a 2-inch-diameter cylindrical housing
for deployment through narrow tank risers.
First deployed in July 2001, the video
inspection system successfully captured

 Oak Ridge Reservation

40 Tanks

430K Gallons, 47K Curies

The Russian Pulsating Mixer Pump
mobilized the sludge in GAAT TH-4.

This last year TFA
has been instrumental in

assisting Oak Ridge in the
development of a process to

retrieve and treat a mixture of
sludge and TRU-contaminated
resins from tanks with a near-

term regulatory driver for
closure. Also, TFA was very
supportive of the Oak Ridge

Operations EM-50
Environmental Technology

group during the deployment
of the Russian Pulsating Mixer
Pump, a first-time deployment
of a Russian technology for
application in underground

storage tank wastes.

Jacquie R. Noble-Dial, TFA
Management Team Site

Representative, Oak Ridge
Operations Office

“

”
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video of the interior walls, other internal
structures, and waste surfaces in all MVSTs.
Data from this inspection provided key
information required to support privatization
of waste removal from the MVSTs.

Corrosion Monitoring 
Improvements for Safe Waste
Storage (Tech ID 1985, 3076)

Electrochemical
noise (EN)
technology
provides the
capability for real-

time monitoring of corrosion
processes and rates. EN probes
and an integrated monitoring
system are currently operating in
carbon-steel double-shell tanks at
the Hanford Site. TFA and ORNL
are working with users at the

Hanford Site and technology experts from
industry to transfer the EN corrosion probe
and corrosion inhibitor monitor system
technology for use in ORR’s stainless steel
tanks.

Testing and development efforts for
adapting the monitoring system began in
October 2000. Following
successful acceptance
testing in June 2001, the
adapted system was
installed in Tank W-23.
Information gathered from
the deployment will be
assessed further for
application at INEEL for
monitoring acidic waste
contained in that site’s
stainless steel tanks.

Stainless steel
electrodes were
used to study the
relationship
between uniform
corrosion rate
and electro-
chemical noise.

Focus Areas Work Together to Advise 
Separations Process Research Unit
The Separations Process Research Unit (SPRU), an inactive pilot plant located at the Knolls Atomic Power Laboratory near
Schenectady, New York, developed chemical processes for separating plutonium and uranium from irradiated fuel. Separate
buildings house tanks used to dissolve irradiated fuel targets and to neutralize waste materials. In addition, outdoor vaults
contain drained waste tanks that still contain sludge heels.These tanks are believed to contain waste contaminated with
plutonium, highly enriched uranium, cobalt-60, americium, mixed fission products, and other irradiated metals from hot cell
activities.

In January 2001, the SPRU Remediation Project team of the DOE Oakland Operations Office met with representatives of
the Tanks, Subsurface Contaminants, and Deactivation and Decommissioning Focus Areas to discuss integrated technical
assistance required for characterizing and remediating the SPRU facility.TFA representatives provided information about
tank characterization approaches and tools, focusing on applicable sampling, analysis, and quality assurance methods.
Sampling technologies discussed included a manual core sampler developed for obtaining heel samples directly under a
riser; a power fluidic waste sampling, mixing, and retrieval system for application at the INEEL; and simple arms and
endoscope technology being developed for use at Hanford.This focus area integration ensured that characterization
efforts at SPRU take advantage of technical expertise and emerging technology from across the DOE complex.

TFA continues to be a 
resource for providing

technologies and analytical
tools for all the HLW sites. In

addition, TFA plays an
important role in evaluating
candidate technologies that
are proposed for individual
site HLW programs. These

activities include the advanced
melter study conducted for
Hanford and INEEL HLW

programs and the review of
technologies proposed for
treating INEEL HLW during

development of their program
environmental impact

statement. 

Ken Picha, Office of
Integration and Disposition

“

”
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TFA-Managed Research and
Development Enables Technology
Selection for the Salt Processing
Project (Tech ID 21, 841, 3088, 3089)

In March 2000, at DOE’s request, TFA
assumed management of the R&D efforts
associated with the Salt Processing Project
(SPP) at the Savannah River Site. This
responsibility included reviewing and
revising the technology development
roadmaps, developing selection criteria, and
preparing a comprehensive R&D program
plan for three candidate cesium removal

technologies as well as
the alpha and strontium
removal technologies
that are part of the
overall SPP. Data from
these investigations
supported the ultimate
selection of a preferred
cesium removal process
in July 2001.

Alpha and Strontium
Removal Technologies 
The baseline technology
is sorption using
monosodium titanate
(MST), followed by
removal of MST and
entrained sludge solids
with crossflow filtration.
SPP researchers
performed experiments
to determine the ability
of alternative separation
sorbents that target
strontium and alpha-
emitting actinides. A

demonstration with simulated waste
provided precipitation performance
information for strontium and actinides
when nonradioactive strontium, calcium,
and sodium permanganate are added. The
results of this demonstration will provide
options relative to the current SRS baseline
technology.

Cesium Removal Technologies
• Small Tank Tetraphenylborate

Precipitation technology was tested on
actual SRS HLW in two-stage continuous
stirred tank reactors. Testing was
conducted at both normal operating and
extreme temperatures. Operation remained
stable throughout the tests. Removal
efficiencies for both cesium-137
precipitation and strontium-90 sorption
exceeded target specifications. The tests
increased understanding of the catalytic
decomposition of tetraphenyl borate that
caused the previous technical challenges
of cesium removal from salt waste.

• Ion Exchange Using Crystalline
Silicotitanate (CST) requires an
adsorption filtration step to remove
strontium, uranium, and plutonium from
the waste using MST and then removes
the cesium by ion exchange on the CST.
The loaded CST is then washed and
transferred to the Defense Waste
Processing Facility for vitrification. To
address concerns related to temperature,
stability, waste composition, and gas
generation, TFA funded additional testing
of a CST material to measure removal
efficiencies, examine leaching of the
material upon exposure to highly alkaline
solutions, and perform several
characterization activities. Equilibrium
measurements indicated that available
models adequately predict cesium loading
from a variety of SRS wastes. Sorption
kinetics results were nearly identical in
tests with simulated and actual SRS

Savannah River Site49 Tanks35M Gallons 420M Curies

In FY 2001, TFA worked
closely with SRS and the

Office of Projection
Completion to evaluate

alternatives for fission products
and actinide separation of

SRS’s salt HLW. This
evaluation culminated in the

selection of Caustic-Side
Solvent Extraction to treat
HLW. This research and

development has shown how
effective TFA is at developing

and deploying innovative
technologies to expedite

environmental cleanup. I look
forward to their continued

dedicated involvement in the
future to help EM achieve its 

cleanup goals. 

Mark Frei, Deputy Assistant
Secretary for 

Project Completion

“

”
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radioactive waste, indicating that modeling
parameters are adequate for predicting
radioactive waste performance.

• Caustic-Side Solvent Extraction (CSSX)
uses an insoluble solvent containing a
chemical extractant that selectively
removes cesium ions from caustic wastes.
The decontaminated waste stream is sent
to the Saltstone Facility for disposal, and
the cesium is stripped into a dilute nitric
acid for transfer to the Defense Waste
Processing Facility. In March 2001, a
demonstration was successfully completed
using the CSSX flowsheet. Subsequent
tests with real waste at Savannah River
Technology Center achieved
decontamination factors exceeding
requirements to meet the salt processing
waste acceptance criteria.

DOE Selects CSSX as Preferred 
Cesium Removal Technology
The SPP Technology Downselection
Technical Working Group and Management
Review Board, met in May 2001 at SRS to
hear presentations by the TFA SPP
management and DOE Savannah River.
Based on the data and management
recommendations, DOE selected CSSX as the
preferred cesium removal technology, and
the decision was documented in the SRS
Supplemental Environmental Impact
Statement, published in the Federal Register
in July 2001 and in a record of decision in
October 2001. DOE has asked TFA to
continue leading R&D efforts on CSSX along
with alpha and strontium removal
technologies to provide input for conceptual
and preliminary design of the Salt Waste
Processing Facility, as well as limited backup
technology R&D. Technology summary
reports and final discussion reports are
available through the TFA Web site.

A key strength of the 
Tanks Focus Area is its ability
to respond quickly to assist
users in tackling emerging

technical challenges. At SRS,
TFA has done an excellent job

of this. For example, SRS’s
capability to manage its HLW

tank farm inventories was
severely constrained in FY

2001 when solids deposited in
one of its HLW evaporators.

TFA provided invaluable
assistance to SRS in recovering

from this previously
unencountered problem.

Thomas Gutmann, TFA
Management Team Site

Representative, Savannah River
Operations Office

“

”

Caustic-Side
Solvent Extraction
test equipment
demonstrated the
technology’s
capability for
deployment in the
planned Salt
Waste Processing
Facility.
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TFA published six new Innovative Technology Summary Reports
(ITSRs) in FY 2001, signaling the technologies’ “Ready-for-
Implementation” status to DOE users and others working in the
environmental industry. A total of 33 ITSRs, as listed below, now
describe how risks and costs can be reduced through TFA
technology implementation. Published ITSRs are available on the
OST Web site at http://www.em.doe.gov/ost under “Publications.”

To learn about

Controlling corrosion, maintaining tank integrity
Remotely operated, stationary sampler for process tanks
Chemical analysis method for tank waste
Measuring water content in waste samples
Visual and electromagnetic nondestructive evaluation
Stereoscopic viewing of tank interiors
Charting the inside of waste storage tanks

Telescopic arm for waste retrieval on the tank floor
Low-maintenance equipment for mobilizing settled solids
High-pressure sluicing nozzle to mobilize tank waste
Real-time measurement of slurry rheological properties
Dislodging waste using high-pressure, rotating water jets
Tank floor cleaning system for retrieval of nonpumpable tank waste
Mobile robot to assist waste retrieval and mobilization
Mobile robot to assist waste retrieval and mobilization
Mobile, multiaxis robotic arm for in tank applications
Using air bubbles to mix tank contents
Reciprocating, air-operated mixer pump to mobilize tank sludge

Membranes for removing sodium from waste
Cesium removal using high-capacity sorbent to reduce volume of HLW
Solid/liquid separation methods
Modular evaporator to reduce waste volume
Caustic leaching of nonradioactive chemicals
Removing nitrate and nitrite to reduce the volume of HLW
Radionuclide removal from HLW

Glass formulations for ion-exchange sorbents

Water jet nozzles capable of scarifying gunite tank walls
Sampling tank waste heels
Injecting, mixing, and immobilizing chemical agents with residual waste
Analysis of organic and inorganic chemical species
In-tank cutting, cleaning, and plugging of pipes
Technologies for closing tanks
Sensory system which measures subsurface contaminants

Summary Reports

Download (Tech ID)
Safe Waste Storage
Corrosion Probe (1985)
Fluidic Sampler (2007)
Laser Ablation/Mass Spectroscopy (127)
Near-Infrared Spectroscopy (86)
Robotic Tank Inspection End Effector (278)
Stereo Viewing System (890)
Topographical Mapping System (130)
Retrieval
Advanced Waste Retrieval System (2948) NEW
AEA Fluidic Pulse Jet Mixer (1511)
Borehole Miner (1499)
Comparative Testing of Slurry Monitors (1547)
Confined Sluicing End Effector (812)
Heavy Waste Retrieval System (2194) NEW
Houdini: Reconfigurable In Tank Mobile Robot (98)
Houdini-II Remotely Operated Vehicle System (2085)
Light Duty Utility Arm (85)
Pulsed-Air Mixer (1510)
Russian Pulsating Mixer Pump (2370) NEW
Pretreatment
Caustic Recycle (885)
Cesium Removal Using Crystalline Silicotitanate (21)
Crossflow Filtration(350)
Out-of-Tank Evaporator (20)
Sludge Washing (233) 
Thermal Denitration (2371) NEW
TRUEX/SREX (347)
Immobilization
Vitrification of Ion Exchange Materials (81)
Closure
Gunite Scarifying End Effector (2384) NEW
Heel Sampling End Effector (2386)
Multipoint Grout Injection System (2368) NEW
Raman Probe (1544)
Pipe Cutting and Isolation System (2093)
SRS Tank Closure (22)
Vadose Zone Characterization System (2118)
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2 3 4 5 6
Address Priority

DOE Need
Meet Cost/Benefit

Requirement
Show Clear Advantage 

over Available Technology
Technology Ready 

for End User
End User

Deploys Technology

88

16

2

34

12

Portfolio Distribution of Technical Solutions by Maturity Stage

Technology 
Maturation 

State

Number of 
Technical 
Solutions

Gate 
Expectation

Core Research

Includes
EMSP

Projects

Basic Applied
Exploratory Advanced Engineering Demonstration Implementation

Science Research
Development Development Development

Safe Waste Storage 10%

Retrieval 26%

Closure 4%

Pretreatment 18%

Salt Processing 18%

Immobilization 24%

Distribution of TFA 
FY 2001 Program Budget

by Process Steps

EMSP Research Projects
TFA Problem Total Active Total FY 2001 Sites’ Needs

Element Projects Funding ($K) Addressed

Characterization & Processing 6 $476 Hanford, SRS, INEEL, ORR
Retrieval & Remote Systems 2 $496 Hanford, SRS, INEEL
Tank Closure & Final Waste Forms 4 $966 Hanford, SRS, INEEL
Pretreatment 16 $4,786 Hanford, SRS, INEEL, ORR
Immobilization 5 $1,248 Hanford, SRS, INEEL, ORR
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FY 2001 TFA Projects
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HLW Tank Corrosion Control and Monitoring 
(A9143)

Tank Leak Mitigation (A9157)

Alternative Air Filtration Technology (A9171)

Tank Integrity Inspection Techniques (A9175)

Slurry Transfer and Tank Waste Mixing Monitors
(A9278)

Pre-Closure Interim Tank Maintenance (AA1S1)

Waste Sampling and At-Tank Analysis (A9246)

Remote Systems for Pit Operations and 
Maintenance (A9352)

Waste Mixing and Retrieval (A9359)

SR-HL01
SR-HL02
SR-HL03
RL-WT03
OR-151

RL-WT03
SR-HL01
SR-HL02
SR-HL03

ID-HLW-103
SR-HL01
SR-HL02

RL-WT03
ID-HLW-105
OR-151
SR-HL01
SR-HL02
SR-HL03
OH-WV-01

RL-TW01
RL-TW05
ID-HLW-103
OR-321
SR-HL01
SR-HL02
SR-HL03

RL-TW01
RL-TW03
RL-WT04
ID-HLW-103
ID-HLW-105
OR-151
SR-HL01
SR-HL02
SR-HL03
OH-WV-01

RL-TW01
RL-TW05

RL-TW03
SR-HL01  
SR-HL02  
SR-HL03

SR-HL01
SR-HL02
SR-HL03
OR-321
RL-TW04

Raman Corrosion Species Monitor (1544) 
Electrochemical Noise Corrosion Monitor 

System (1985)
Electrochemical Noise Corrosion Monitoring 

for Stainless Steel Tanks (3076)

Tank Leak Mitigation (3101)

Alternative Filtration Technologies for Calcine 
Transfer (3099)

Alternative Filtration for SRS Tanks (2091)

Tandem Synthetic Aperture Focusing Technique 
for Ultrasonic Inspection (3094)

ORNL MVST Camera System (3095)
Small Roving Annulus Inspection Vehicle (3096)
Evaluate Interim Tank Storage Configuration 

(3097)

Dual Coriolis Meters for Pipeline Slurry 
Monitoring (2970)

Pre-Closure Interim Tank Maintenance (3071)

Variable Depth Fluidic Sampler (2119)

Tank Riser Pit Decontamination System (2195)
SRS Pit Operations Enhancements (TBD)

Mixer Pump Operational Improvements (2408)

SRS (SR00-2045)
Hanford (RL-WT04)
Hanford (RL-WT079)
ORNL (ORTK-01)

Hanford (RL-WT027)
SRS (SR00-2028)

INEEL (ID-2.1.27)
SRS (SR00-2027)

Hanford (RL-WT05)
Hanford (RL-WT022)
Hanford (RL-WT067)
INEEL (ID-2.1.20)
ORNL (ORTK-01)
SRS (SR00-2035)
SRS (SR00-2037)
WVDP (OH-WV-907)

Hanford (RL-WT09)
Hanford (RL-WT032)
INEEL (ID-2.1.67)
ORNL (ORTK-04)
SRS (SR00-2037)    
SRS (SR00-2044)

Hanford (RL-WT05)
Hanford (RL-WT-013)
Hanford (RL-WT021)
Hanford (RL-WT022)
Hanford (RL-WT027)
Hanford (RL-WT067)
INEEL (ID-2.1.20) 
INEEL (ID-2.1.72)
ORNL (ORTK-01) 
SRS (SR00-2035)   
SRS (SR00-2037)
WVDP (OH-WV-907)

Hanford (RL-WT09)

Hanford (RL-WT021)
SRS (SR00-2037)

SRS (SR00-2028)  
SRS (SR00-2037)
ORNL (ORTK-02)
Hanford (RL-WT060)
Hanford (RL-WT054)
SRS (SR00-2041)

1,011

350

576

1,775

515

50

491

1,000

1,655

Process Project Title Technologies Used in Project Site PBS Total
Step (Technical Response ID) (Tech ID) (Site Need ID) Served Funding ($K)
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Process Project Title Technologies Used in Project Site PBS Total
Step (Technical Response ID) (Tech ID) (Site Need ID) Served Funding ($K)

Re
tr

ie
va

l
Pr

et
re

atm
en

t

Heel Retrieval from Obstructed Tanks (A9361)

Saltcake Dissolution Retrieval (A9362)

Chemical Cleaning of Tanks (A9363)

Waste Transfer Pumping (A9365)

Unobstructed Tank Heel Retrieval (A9367)

Waste Transfer Line Plugging Prevention and 
Unplugging Methods (A9376)

Horizontal and Small Tank 
Sludge Mixing and Retrieval (A9382)

Selective Chemical Dissolution of Tank Heels to
Improve Retrieval (AA3S1)

Single Shell Tank Retrieval from Potential 
Leaking Tanks (AA3S2)

INEEL Integrated Radionuclide Separations 
Process (A9501)

Decon Process Waste Volume Reduction 
(A9508)

Advanced Waste Retrieval System(2948)
Sampling End-Effector for West Valley Tanks (2941)
INEEL Tank Heel Retrieval (3138)

Low-Water Salt Dissolution Retrieval (3100)

Chemical Cleaning for Caustic Waste Storage 
Tanks (2967)

Chemical Cleaning for Acid Waste Storage Tanks 
(3104)

Variable Depth Transfer Pump (3091)
Temporary Transfer Lines (3092)

SRS Tank Heel Retrieval (2097)
In-Tank Waste Retrieval- Vehicle Based System 

(2012)
GAAT Retrieval (85, 812, 2085)

Pipe Unplugging (2367)

Small Tank and Piping Retrieval (3109)

Selective Chemical Dissolution of Tank Heels to 
Improve Retrieval (3072)

Single Shell Tank Retrieval from Potential Leaking 
Tanks (3073)

Universal Solvent Extraction (UNEX) (841)

Decontamination Methods Development (3137)

WVDP (OH-WV-905)
INEEL (ID-2.1.67)

Hanford (RL-WT063)
Hanford (RL-WT077)
SRS (SR00-2028)

SRS (SR00-2037)

INEEL (ID-2.1.67)
SRS (SR00-2037)
Hanford (RL-WT062)

ORNL (ORTK-02)
Hanford (RL-WT013)
Hanford (RL-WT064)
SRS (SR00-2037)

SRS (SR00-2039)

Hanford (RL-WT085)
ORNL (ORTK-02)
SRS (SR00-2037)
WVDP (OH-WV-905)

Hanford (RL-WT023)
Hanford (RL-WT024)
Hanford (RL-WT060)
Hanford (RL-WT064)
Hanford (RL-WT070)
Hanford (RL-WT071)
SRS (SR00-2028)   
SRS (SR00-2037)

Hanford (RL-WT013)
Hanford (RL-WT027)
Hanford (RL-WT063)
Hanford (RL-WT064)
Hanford (RL-WT077)
ORNL (ORTK-02)
SRS (SR00-2028)
SRS (SR00-2037)

INEEL (ID-2.1.06) 
INEEL (ID-2.1.56) 
INEEL (ID-2.1.68)

INEEL (ID-2.1.16) 
INEEL (ID-2.1.17)

OH-WV-01
ID-HLW-103

RL-TW04
SR-HL01
SR-HL02
SR-HL03

SR-HL01
SR-HL02
SR-HL03

ID-HLW-103
SR-HL01
SR-HL02
SR-HL03
RL-TW04

OR-321
RL-TW04
SR-HL01
SR-HL02
SR-HL03

SR-HL01
SR-HL02
SR-HL03

RL-WM05
OR-321
SR-HL01
SR-HL02
SR-HL03
OH-WV-01

RL-TW04
RL-TW01
SR-HL01
SR-HL02
SR-HL03

RL-TW03 
RL-TW04
OR-321
SR-HL01
SR-HL02
SR-HL03

ID-HLW-101
ID-HLW-103

ID-HLW-101

1,225

1,357

600

375

1,858

1,672

275

200

150

450

450
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Process Project Title Technologies Used in Project Site PBS Total
Step (Technical Response ID) (Tech ID) (Site Need ID) Served Funding ($K)
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Hanford Tank Waste Chemistry (A9554)

Sludge Washing and Dissolution (A9555)

Vitrification Recycle (A9566)

Salt Disposition (A9570)

Calcine Separations (A9584)

Wastewater Triad (A9586)

Removal of Key Non-Radioactive Elements 
from Tank Waste (AA5S1)

Waste Treatment Process Flowsheet Model 
(A9709)

Conditioning and Immobilization of Low-
Activity Waste Forms (A9719)

Testing and Prediction of Long-Term Waste 
Glass Performance (A9748)

Specify and Enhance Design of HLW Glass 
Melters (A9768)

Saltcake Dissolution (1989) 
Waste Transport Chemistry and Solids Formation

(3079)
Evaporator Chemistry and Operational 

Improvements (3087)

Sludge Washing (233)

Vitrification (DWPF) Recycle (3110)

Cesium Removal Using CST (21)       
Advanced Integrated Solvent Extraction Systems 

(204)
Salt Processing Project-Tetraphenylborate (3088)
Salt Processing Project (3089)

Cross Flow Filtration (350)
Calcine Dissolution Studies (881)

Out of Tank Evaporator (20)                               

Removal of Key Non-Radioactive Elements from 
Tank Waste (3074)

Waste Treatment Process Flowsheet Model 
(3090)

Conditioning and Immobilization of Low-
Activity Waste Forms (82)

Testing and Prediction of Long-Term Glass 
Performance (3102)

DWPF Melter Pouring Enhancements (2092)
Joule Heated Melter Improvement Studies (3077)
Melter Technology for Sodium Bearing Waste and 
Calcine Vitrification (3078)

RL-TW01
RL-TW03
RL-TW04
OR-321
SR-HL01
SR-HL02
SR-HL03        

RL-TW01
RL-TW04
OR-151
OR-311
SR-HL02
SR-HL05

SR-HL01
SR-HL02
SR-HL03

RL-TW05
ID-HLW-103
OR-311
SR-HL13

ID-HLW-103

OR-151
OR-311
SR-SW01

RL-TW01
RL-TW04
OR-151
OR-311 
SR-HL02
SR-HL05

ID-HLW-103
SR-HL05

ID-HLW-103
OR-151
OR-311

RL-TW09

ID-HLW-103
SR-HL01
SR-HL02
SR-HL03
RL-TW04 

3,875

1,662

50

7,620

400

200

250

600

830

1,000

3,150

Hanford (RL-WT063)
Hanford (RL-WT071)
Hanford (RL-WT023)
Hanford (RL-WT040)
Hanford (RL-WT049)
Hanford (RL-WT075)
Hanford (RL-WT078)
ORNL (ORTK-04)
SRS (SR00-2037)
SRS (SR00-2039)  

Hanford (RL-WT024)
Hanford (RL-WT037)
Hanford (RL-WT038)
Hanford (RL-WT070)
Hanford (RL-WT078)
ORNL (ORTK-05)
SRS (SR00-2052)

SRS (SR00-2033)

Hanford (RL-WT082)
INEEL (ID-2.1.28)
ORNL (ORTK-11)
SRS (SR00-2034)

INEEL (ID-2.1.64)

ORNL (ORTK-05)
ORNL (ORTK-11)
SRS (SR00-1011)

Hanford (RL-WT024)
Hanford (RL-WT037)
Hanford (RL-WT038)
Hanford (RL-WT070)
Hanford (RL-WT078)
ORNL (ORTK-05)
SRS (SR00-2052)

INEEL (ID-2.1.24)
INEEL (ID-2.1.65)
SRS (SR00-2055)

INEEL (ID-2.1.23)
INEEL (ID-2.1.28)
INEEL (ID-2.1.35)
INEEL (ID-2.1.38)
INEEL (ID-2.1.40)
INEEL (ID-2.1.66)
ORNL (ORTK-06)

Hanford (RL-WT015)
Hanford (RL-WT066)

INEEL (ID-2.1.57)
INEEL (ID-2.1.66)
SRS (SR00-2036)
Hanford (RL-WT080)
INEEL (ID2.1.58)
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Process Project Title Technologies Used in Project Site PBS Total
Step (Technical Response ID) (Tech ID) (Site Need ID) Served Funding ($K)
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Improve Waste Loading in HLW Glass (A9773)

Remote Disassembly of HLW Melters and 
Other Processing Equipment (A9777)

New Melter Technology (AA7S2)

Argentina Resin Vitrification Support (N/A)

Melter Study (N/A)

Alternative HLW Canister Decontamination
(A9772)

Enhanced Grout Formulations for Tank Closure
(A9923)

In-Situ Waste Characterization (AA202)

Residual Waste Sampling (AA203)

TOTAL TECHNICAL BUDGET

HLW Glass Improvements (3107)
INEEL Glass Formulations Development (2009)

Vitrification Expended Material 
Processing System (2383)
Melter Glass Removal Methods (3098)   
Dismantlement Size Reduction of Failed Vit 

Equipment (2942)

High Temperature Cold Crucible Induction 
Heated Melter (3075)

Grout Formulations for Tank Closure (3093)

WV IN-Tank Radiological Measurement 
Methods (3103)

Sampler for INEEL, SRS (3150)
VCO Tank Sampling and Retrieval System (TBD)

Hanford (RL-WT080)
Hanford (RL-WT081)
Hanford (RL-WT084)
INEEL (ID-2.1.58)
INEEL (ID-2.1.66)    
SRS (SR00-2032)
SRS (SR00-2036)

WVDP (OH-WV-903)
SRS (SR00-2040)

Hanford (RL-WT080)
INEEL (ID-2.1.57)
INEEL (ID-2.1.58)
INEEL (ID-2.1.66)    
SRS (SR00-2032)   
SRS (SR00-2036)

N/A

N/A

WV (OH-WV-702)

INEEL (ID-2.1.46) 
INEEL (ID-2.1.47)
ORNL (ORTK-09)
SRS (SR00-3022)
WVDP (OH-WV-914)

Hanford (RL-WT031)
SRS (SR00-2044)
WVDP (OH-WV-906)

Hanford (RL-WT013)
INEEL (ID-2.1.72)   
SRS (SR00-2037)

RL-TW04
RL-TW05
ID-HLW-103
SR-HL05

OH-WV-01
SR-HL05 

RL-TW05
ID-HLW-103
SR-HL05

N/A

N/A

OH-WV-01

ID-HLW-105
OR-321
SR-ER02
OH-WV-01

RL-TW01
SR-HL01
SR-HL02
SR-HL03
OH-WV-01

RL-TW04
ID-HLW-103
SR-HL01
SR-HL02
SR-HL03

2,310

595

454

350

406

250

550

225

675

41,487

Cl
os

ur
e
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This list provides a selected bibliography of information on the
radioactive waste tank problems at the five sites covered by the
Tanks Focus Area and the technologies being developed,
produced, and deployed to solve these problems. This page also
provides a short list of management reports used by the Tanks
Focus Area.

Note: As of June 2001, the TFA stopped adding to the TFA References and
Bibliography list and began placing all tanks technology-related information in
their online library, the Tanks Technology Guide (TTG) at http://emslws03/tfa.
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How Do I Get a Copy of a Technical Report?

Some of these reports are available free of charge through the TFA's
online document database, the Tanks Technology Guide, or through
the U.S. Department of Commerce, Technology Administration,
National Technical Information Service, Springfield, VA 22161 (call
703.487.4650).

If you are a member of the U.S. Department of Energy or a contractor
to that agency, you can contact the Office of Scientific and Technical
Information, P.O. Box 62, Oak Ridge, TN 37831. Prices are available
by calling 703.487.4650.

Distribution for Technical Reports

See the distribution information on the References homepage.
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How Do I Get a Copy of a Technical Report?

Some of these reports are available free of charge through the TFA's online
document databse, the Tanks Technology Guide, or for a fee from the U.S.
Department of Commerce, Technology Administration, National Technical
Information Service, Springfield, VA 22161 (call 703.487.4650).
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Information, P.O. Box 62, Oak Ridge, TN 37831. Prices are available by
calling (703) 487-4650.

Distribution of Technical Reports

See the distribution information on the References homepage.
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TFA FY 2002 Salt Processing Project
Call for Proposals
IMPORTANT NOTE: Proposals will be accepted only from organizations within the DOE
complex. These include national laboratories and contractors funded by DOE and managed
through the Technical Program Officers listed as addressees at the end of this
memorandum.
Proposals received from organizations beyond these limits will be returned without action.
Organizations are encouraged to contact DOE's Contracting Specialist cited at the end of
Attachment 1 to ensure eligibility.

DOE Call Letter

Attachment 1: Proposal Guidance

Attachment 2: Work Descriptions Identifying Seven
Technology Needs with Potential Funding for FY
2002

Task 1: Larger-Scale Monosodium Titanate (MST) Test

Questions and Answers

Task 2: Organic Decomposition Pathway Study

Questions and Answers

Task 3: Organic and Actinide Characterization

Questions and Answers

Task 4: Contactor Hydraulics with Modified Solvent

Questions and Answers

Task 5: Filter Cleaning Studies

Questions and Answers

Task 6: Identify Off-line Method (Alpha Analysis) to Meet

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Process Cycle Time

Questions and Answers

Task 7: Demonstration of Pilot-Scale Up Flow Moving
Bed Column for CST Non-Elutable Ion Exchange

Questions and Answers

Attachment 3: Proposal Example and Format
Description

Attachment 4: Proposal Review Process Criteria

General Questions/Responses
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FY02 Call for Proposals
IMPORTANT NOTE: Proposals will be accepted only from organizations within the DOE
complex. These include national laboratories and contractors funded by DOE and managed
through the Technical Program Officers listed as addressees at the end of this
memorandum. Proposals received from organizations beyond these limits will be returned
without action. Organizations are encouraged to contact DOE's Contracting Specialist cited
at the end of Attachment 1 to ensure eligibility.

DOE Call Letter

Attachment 1: Proposal Guidance

Attachment 2: Work Descriptions

Task 1: Improvements for Pipeline Blockage Locating
and Unplugging Equipment 

Questions and Answers

Task 2: Understanding Evaporator Chemistry at Hanford 

Questions and Answers

Task 3: Cross-flow Filtration 

Questions and Answers

Task 4: Controlling Radionuclide Source Terms
Important to Tank Closure 

Questions and Answers

Attachment 3: Proposal Example and Format
Description

Attachment 4: TFA Proposal Review Process
Criteria

General Questions/Responses

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Environmental Management
Science Program (EMSP)Call
For Proposals

At DOE's request, the National Academy of Sciences formed a committee to
assist in the development of a long-range science plan for the management
of radioactive high-level waste at DOE sites. The committee determined that
some high-level waste related problems require further research and
development to minimize risk and program cost, and to improve the
effectiveness of cleanup. Their recommendations in the Topic Areas listed
below are the focus of the EMSP solicitation.

Descriptions of the priority needs provided by the DOE tank sites are
available for each Topic Area by clicking on the desired Topic Area below.

This information may be updated over the next few weeks as
more detail becomes available, so please check back
frequently for the latest information.

Call Topic Areas

1. Long-term issues related to tank closure

Characterization of the HLW remaining in the tanks after retrieval

Radiochemical source term after retrieval

2. High-efficiency, high-throughput separation methods 

High-efficiency, high-throughput separation methods that would
reduce high-level waste program costs over the next few decades,
including: 

High-efficiency separation
Minimization of the volume of secondary waste 

3. Immobilization methods and materials

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://emsp.em.doe.gov/announcements.htm
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Robust, high-loading immobilization methods and materials that could
provide enhancements or alternatives to current immobilization
strategies

Alternatives to borosilicate glasses using slurry-fed electric
(joule) melter as an immobilization matrix
Alternative melter techniques 

4. Innovative characterization methods

Innovative methods to achieve real-time, and, when practical, in situ
characterization data for high-level waste and process streams that
would be useful for all phases of the waste management program,
with emphasis on: 

Characterization of the waste after retrieval; for instance, in
process streams and melter feeds 

5. Other science needs submitted by sites are also available, however,
priority will be given to proposals responding to the specific Topics
Areas above and the corresponding needs.

Requirements for submitting proposals to this EMSP call are available on
the the EMSP website.
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Hanford Underground Storage Tank Waste
Retrieval: Industry Survey for Mobile Retrieval
Systems

Publication Date: June 2001

Prepared by: CH2M Hill Hanford Group

Source: CHG Procurement Website
http://www.hanford.gov/chgcp/currentprocurement.asp

Due date: Please respond no later than July 9, 2001 to:

Rick Janecke 
R2-86 
CH2M HILL Hanford Group, Inc. 
P.O. Box 1500 
Richland, WA 99352-1505 
Rick_Janecke@rl.gov 
(509) 376-3677

Contents:

1.0 Introduction 
2.0 References 
3.0 Request for Information 
4.0 Background 
5.0 Tank C-104 Description 
6.0 Vendor Response Guidance

1.0 Introduction
CH2M Hill Hanford Group, Inc. (CHG) is interested in determining
the extent of existing commercial technology and equipment to
assist with retrieval of hazardous radioactive wastes currently
stored in underground tanks at the U. S. Department of Energy
Hanford Site. Project W-523 will design and install a system to
retrieve the radioactive waste from Tank C-104. The portion of the
system of interest includes the in-tank waste dislodging and
retrieval equipment, and related support systems, collectively
referred to as the Mobile Retrieval System (MRS). The MRS is

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.hanford.gov/chgcp/currentprocurement.asp


TFA - Industry Survey

http://emslws03/tfa/mrs.htm[10/13/2009 10:48:51 AM]

envisioned to consist of two major systems that work together to
inject waste from Tank C-104 into a buyer-supplied waste transfer
piping system.

Firms with capabilities in providing either integrated systems or
major subsystems for performing waste retrieval are being sought.

CHG anticipates awarding a contract for the MRS in July 2001
based on its assessment of results from ongoing MRS
development efforts and the results from this request for
information. The following is provided as a guide for those wishing
to respond to this request for information (RFI).

2.0 References
The following documents are included as part of this Request for
Information. They can be viewed by following the hyperlinks below:

1. RPP-7420 Revision 0, Specification for 241-C-104 Mobile
Retrieval System (1023 KB .pdf)

2. RPP-7155 Revision 0, C Tank Farm and Tank 241-C-104
Systems and Components Functionality Assessment Report (1024
KB .pdf)

3. RPP-7155 Walk down annotated (contains 111 photographs
from the appendices to RPP-7155 - 3859 KB .pdf ) 

4. RPP-7188 Decision Plan for the Selection of the 241-C-104
Retrieval Technology (note that this is a decision document, not a
design document) (918 KB .pdf)

Note: these documents are in portable document file (.pdf) format. You must
have Adobe Acrobat Reader software installed to read them. The files have
been "bookmarked" for easy navigation; you should select "window/show
bookmarks (F5)" within Acrobat to enable this feature.

Other relevant SST Retrieval documents, including retrieval
performance test results from the Hanford Tanks Initiative can be
found at http://www.tanks.org/ using the searchable database on
that site.

3.0 Request for Information
CH2M Hill Hanford Group seeks information regarding
commercially available or adaptable MRS that will add to existing
Hanford Site technology and significantly reduce cost and risk from
the retrieval of waste associated with the single shell tanks (SSTs).
The objective of this request is to gather information from industry
to identify firms capable of performing detailed design, fabrication,
and testing of an MRS, or of supplying major subsystems.

http://www.tanks.org/ttgdoc/Rpp-7420.pdf
http://www.tanks.org/ttgdoc/Rpp-7420.pdf
http://www.tanks.org/ttgdoc/Rpp-7155.pdf
http://www.tanks.org/ttgdoc/Rpp-7155.pdf
http://www.tanks.org/ttgdoc/Rpp-7155.pdf
http://www.tanks.org/ttgdoc/RPP-7155%20Walk%20Down%20annotated.pdf
http://www.tanks.org/ttgdoc/RPP-7155%20Walk%20Down%20annotated.pdf
http://www.tanks.org/ttgdoc/Rpp-7188.pdf
http://www.tanks.org/ttgdoc/Rpp-7188.pdf
http://www.tanks.org/ttgdoc/Rpp-7188.pdf
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Respondents should have experience producing hardware for
application in remote environments, and should familiarize
themselves with requirements for removing waste from Hanford's
underground storage tanks. This information will be used to ensure
that CHG understands the various waste retrieval alternative
approaches, their risks, and their application on the Hanford Site
tanks.

This is not a request for proposals; it is a request for information to
facilitate continued discussion. CH2M Hill Hanford Group will not
reimburse any costs incurred for providing the information
requested.

This effort will identify and summarize retrieval solutions by July 9,
2001 so that a clear basis for future retrieval program decisions
can be established.

CH2M Hill Hanford Group seeks information from industry in two
areas of interest:

Existing subsystems that can be integrated into a cost-
effective, reliable solution for an entire system.
Complete technical solutions (i.e., systems) for SST waste
retrieval.

The solutions must emphasize simplicity and ruggedness because
low maintenance and high reliability are essential for cost-
effective, long-term, radioactive waste retrieval operations. While
there is some interest in adapting the solutions to other Single
Shell Tanks, the responses to this Request for Information (RFI)
should target the specific challenges in Tank C-104. Proprietary
designs and information will be treated accordingly.

System elements that have been determined to be major cost and
risk drivers include the following:

Waste dislodging and conveyance system type, size, weight,
and positioning requirements
Tank access requirements, including installation of new
risers or other physical modifications
Liquid and gaseous confinement and treatment of the tank
ventilation stream, and the waste conveyance stream
Installation and startup costs
Operational complexity
Cost and complexity of maintenance, and system downtime.

The emphasis of the solutions must be on lowering upfront and
overall cost. Ultimately, system simplicity and reduced life-cycle
costs will be the overriding factors in selection of SST waste
retrieval systems. Other important factors include the range of tank
configurations and waste types that can be accommodated by the
approach, and the amount of site preparation required.
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4.0 Background
Radioactive waste has been produced at the Hanford Site since
1944 as a by-product of processing spent nuclear fuel for the
recovery of plutonium, uranium, and neptunium. Between 1943
and 1964, 133 23-m (75-ft) diameter SSTs were built for the
storage of radioactive wastes at the Hanford Site. No wastes have
been added to the tanks since November 1980. Most pumpable
interstitial liquid and supernatant wastes have since been retrieved
from SSTs, to reduce the leak potential, and transferred to
environmentally safer double-shell tanks (DSTs).

The mission of Project W-523 is to provide the in-tank and tank
farm systems, structures and components (SSCs) necessary to
retrieve high-level waste from Tank C-104 and transfer the waste
to a designated DST. The Project W-523 mission supports the
SST Closure Project missions to:

Meet regulatory requirements
Provide high-level waste feed for the treatment plant, while
at the same time supporting potentially major cost savings in
immobilization and storage
Demonstrate SST retrieval technology suitable for use in
potentially unsound tanks
Reduce the waste volume stored in the SST system,
including approximately 89 kg of plutonium
Develop necessary retrieval performance and cost data for
application to closure planning, SST retrieval sequencing,
and balance of mission costs.

5.0 Tank C-104 Description
Tank C-104 was constructed in 1944 as part of the Manhattan
Project. The tank was in service beginning in October 1946 and
was used to store a variety of processing wastes until, in March
1980, the supernatant was pumped off and the tank was declared
inactive.

Tank C-104 contains approximately 263,000 gallons of high-level
radioactive waste sludge. Tank C-104 is classified as a low heat-
load tank, with an internal heat load of approximately 15,000
Btu/hr derived from radioactive constituents in the sludge. Tank C-
104 is a single-shell, 100-series, 75-ft diameter, 530,000-gallon
capacity tank. It has a 17-ft operating depth and was designed for
non-boiling waste with a maximum fluid temperature of 220 °F.
The tank is constructed of reinforced concrete with a carbon steel
liner. The tank is set on a reinforced concrete foundation and
covered with soil overburden. The tank is categorized as sound.

Additional Tank C-104 information is contained in References 2



TFA - Industry Survey

http://emslws03/tfa/mrs.htm[10/13/2009 10:48:51 AM]

and 3.

6.0 Vendor Response Guidance
CHG's review will be streamlined if the information provided
follows the format given below. It is not necessary to address all
aspects of this outline; it is presented for general guidance only.

Please consider your information as an opening for further
discussion, rather than a final submittal. CHG can supply
additional information, if needed; CHG may also respond with
questions and comments should your information be unclear or if
CHG is interested in more detail. You are free to update or revise
your information, if you choose. Please indicate which information
is proprietary, and CHG will treat it accordingly.

Information is required by July 9, 2001, to the address listed at
the top of this Request for Information.

1 General Information 
1.1 Company Name 
1.2 Other Companies Teamed in this Effort (if Appropriate) 
1.3 Primary Contact (Include Name, Title, Telephone Number,
Facsimile Number, and Electronic Mail Address)

2 Description 
Please provide the following information: 

2.1 Title (Include a few words that will distinguish your effort from
similar submittals)

2.2 Equipment or Systems 

Discuss your equipment or system. Responses should be brief
and may include brochures, concept sketches, and drawings.
Describe the application of your equipment, system, or service for
retrieving the waste from the tanks, e.g., mobilizing the waste in
the tank, removing the waste from the tank, or transporting the
waste once it is outside the tank. Describe the approach taken for
accessing the tanks and considerations of hole size and location
that are important to your equipment or system. Describe the
approach taken for control and monitoring of your equipment or
system. Include your approach to operator interface with, and
control of, the equipment or system.

2.3 Technical Maturity

Describe the maturity of the approach (equipment exists, needs to
be adapted, or concept only). State where the equipment has
been, or is being used. If a concept, state what work remains to
prove the concept. Describe any technical risks, and the actions or
information needed to resolve those risks.
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2.4 Siting

Describe buildings, support structures, and utility requirements for
your equipment, system, or service.

3 Company/Team Experience

Describe any experience in providing equipment, systems, or
services that were designed for operation in remote, hazardous, or
radioactive environments.

Describe any experience designing, building, and operating
equipment to be used in a radiation environment.

4 Rough Order Of Magnitude Cost Estimate

Include the "off-the-shelf" cost or price for your equipment or
system. If possible, provide a rough order of magnitude planning
estimate for adaptation of your equipment, system, or services for
retrieval of waste from tanks at the Hanford Site, and describe
what is included in the estimate.
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Disclaimer

 

In response to the heightened security across the DOE complex, this
information has been removed due to its potentially sensitive nature,
pending further review.

We apologize for the inconvenience.

Last Reviewed: November 15, 2001
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In response to the heightened security across the DOE complex, this
information has been removed due to its potentially sensitive nature,
pending further review.

We apologize for the inconvenience.

Last Reviewed: November 15, 2001
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Hanford Single Shell Tanks
Single-shell tank waste at a glance

149 tanks

55,000 to 1 million gallon capacities
94 million gallon total capacity (originally)

35 million gallons of waste

23 million gallons of saltcake (moist water-soluble salts like sodium
nitrate)
12 million gallons of sludge (mixture of water and insoluble salts and
salt-containing liquids)
average density is 1.6 grams per cubic centimeter

Waste contains

190,000 tons of chemicals
90% sodium nitrates and sodium nitrites
rest as metal (for example, aluminum) phosphates, carbonates,
hydroxides, sulfates

12 million gallons of drainable and nondrainable water

132 million curies (decayed to the year 1996)

75% of radioactivity from strontium-90
24% of radioactivity from cesium-137
rest of radionuclides contribute about 1% of total radioactivity
most strontium in sludge
most cesium in saltcake and interstitial liquids

Note: These are rounded numbers and estimates. Values are based upon
irradiated fuel reprocessing records, chemical procurement records, and
some waste sample analyses.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
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A "typical" single-shell tank has access ports and risers available for
monitoring or other entry needs such as waste sampling. Risers suitable for
waste sampling are very limited.
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Hanford Double Shell Tanks
Double-shell tank waste at a glance

28 tanks

1.0 to 1.1 million gallon capacities
31 million gallon total capacity

20 million gallons of waste

25% low-level radioactive waste not containing complex organic compounds
30% thick to thin liquid waste with concentrated salts generated from
evaporating supernatant liquids
20% waste containing high concentrations of complex organic compounds
10% from PUREX Plant alkaline waste generated from reprocessing N
Reactor irradiated fuel
15% from other sources
average density is 1.5 grams per cubic centimeter

Waste contains

55,000 tons of chemicals
70% sodium nitrates and sodium nitrites
20% metal hydroxides
rest as metal phosphates, carbonates, oxides, sulfates

17 million gallons of water

82 million curies (decayed to the year 1996)

72% of radioactivity from cesium-137
27% of radioactivity from strontium-90
rest of radionuclides contribute about 1% of total radioactivity
most strontium in sludge
most cesium in slurry and supernatant liquid

Note: These are rounded numbers and estimates. Values are based upon
irradiated fuel reprocessing records, chemical procurement records, and some
waste sample analyses.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Call For Proposals

http://emslws03/tfa/sites/doublece.htm[10/13/2009 10:49:00 AM]

A "typical" double-shell tank has many access ports and risers used for monitoring
the tank and surrounding environment. These access point provide openings for
sampling the waste.
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Hanford Tanks: 200 West Area
The 200-
West Area
(simplified to
show
relationships
and not to
scale)
contains six
single-shell
tank farms
and one
double-shell
tank farm.
These farms
received
waste from
reprocessing
plants and
other
facilities,
including
Plutonium
Finishing
Plant (Z
Plant), T
Plant, U
Plant, 242,
242-T
Evaporators,
REDOX
Plant, and
222-S
Laboratory.
Cross-
transfer lines
were used to
pump tank
waste
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between the
200-West
and 200-
East Areas.
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Hanford Tanks: 200 East Area
The 200-East
Area
(simplified to
show
relationships
and not to
scale)
contains six
single-shell
tank farms
and five
double-shell
tank farms.
These farms
received
waste from
reprocessing
plants and
other
facilities,
including B
Plant, Waste
Encapsulation
and Storage
Facility, 242-
A Evaporator,
and PUREX
Plant. Cross-
transfer lines
were used to
pump tank
waste
between the
200-East and
200-West
Areas.
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Hanford Double-Shell Tank
Construction

Interior of a Hanford double-shell tank under
construction. Note the person at the lower-
right for scale.
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In response to the heightened security across the DOE complex, this
information has been removed due to its potentially sensitive nature,
pending further review.

We apologize for the inconvenience.

Last Reviewed: November 15, 2001
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In response to the heightened security across the DOE complex, this
information has been removed due to its potentially sensitive nature,
pending further review.

We apologize for the inconvenience.

Last Reviewed: November 15, 2001
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In response to the heightened security across the DOE complex, this
information has been removed due to its potentially sensitive nature,
pending further review.

We apologize for the inconvenience.

Last Reviewed: November 15, 2001
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In response to the heightened security across the DOE complex, this
information has been removed due to its potentially sensitive nature,
pending further review.

We apologize for the inconvenience.

Last Reviewed: November 15, 2001
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Key Products to be Delivered
in FY00

The TFA has identified 20 key products for FY00. These
products are listed below, grouped by remediation function. In
each of our Technical Highlights, the section titled "Progress
Toward Key Deliverables" is dedicated to telling you about
significant findings made and key milestones accomplished as
we work toward delivering these products.

*List subject to change based on approved change control.

 

Waste Mobilization and Retrieval

Deploy Russian Pulsating Mixer Pump at Oak Ridge National
Laboratory (more information on deliverable)

Deploy Flygt Mixers in Savannah River Site Tank 19 (more
information on deliverable)

Deploy Mobile Retrieval System at Oak Ridge Reservation Federal
Facility Agreement Tanks (more information on deliverable)

Demonstrate pipeline unplugging technologies (more information
on deliverable)

Turn over Advanced Waste Retrieval System to operations at West
Valley Demonstration Project (more information on deliverable)

Conduct Gate Review on Russian chemical cleaning for Savannah
River Site Tanks (more information on deliverable)

Place contract for Hanford Site pit operations enhancement system
(more information on deliverable)

Complete Demonstration of a Tank Washing and Mixing System in
Support of INTEC Tank Closure at INEEL

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Waste Pretreatment

Complete long-term batch stability testing of Crystalline
Silicotitanate

Complete large-scale cross-flow filtrations testing at the University
of South Carolina

Deploy and submit a final evaluation of the Dual Coriolis Monitor at
Oak Ridge Reservation

Waste Immobilization

Issue report on melter testing for direct vitrification glass runs at
INEEL (more information on deliverable)

Issue report on design recommendations for melter pour spout and
riser heaters at the Defense Waste Processing Facility (more
information on deliverable)

Issue INEEL low-level waste disposal site recommendations and
treatment requirements (more information on deliverable)

Issue report recommending path forward on high temperature
melter testing at INEEL (more information on deliverable)

Complete Melter Testing on INEEL Calcine Waste Glass
Formulations

Tank Closure

Submit Tank Closure Plan for Idaho Nuclear Technology and
Engineering Center to DOE-Idaho (more information on
deliverable)

Waste and Environmental Characterization

Demonstrate RCRA compliance of fluidic sampling for
Hanford Site and INEEL (more information on deliverable)

Tank Safety

Complete design reviews on alternative HEPA filter systems
for Savannah River Site (more information on deliverable)

Install integrated corrosion probe monitoring station at
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Hanford Site (more information on deliverable)

Key Products to be Delivered in FY98

Key Products to be Delivered in FY99

Revised: May 31, 2000
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Key Products to be Delivered
in FY99

The TFA has identified 20 key products for FY99. These
products are listed below, grouped by remediation function. In
each of our Technical Highlights, the section titled "Progress
Toward Key Deliverables" is dedicated to telling you about
significant findings made and key milestones accomplished as
we work toward delivering these products.

*List subject to change based on approved change control.

 

Waste Mobilization and Retrieval

Deploy Russian Pulsating Mixer Pump in Gunite and Associated
Tanks

Deploy Fluidic Pump Tank Mixer System at Savannah River Site

 Deploy Pulsed Air Mixing System in Gunite and Associated Tanks

 

Waste Pretreatment

 Deploy Solid Liquid Separation System at Oak Ridge Reservation

Publish Operating Envelope for Tank Waste Remediation System
Pipeline Transfers

 Deploy Oak Ridge National Laboratory Evaporator/Cesium
Removal Operation

 Complete Tall Column CST Tests and Issue Technical Report

 

http://apps.em.doe.gov/ost/mainpubs.html
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Waste Immobilization

 Demonstrate Replacement of Melter Knife Edge for Savannah
River Site

Demonstrate Small-scale Melter Runs for Idaho National Engineering
and Environmental Laboratory

Issue Summary Glass Formulation Report for Idaho National
Engineering and Environmental Laboratory

 

Tank Closure

 Issue Closure Altenatives Conclusions/Recommendations for
Hanford Site

 Complete Grout Injection Cold Demonstration

 Deploy Pipe Capping System at Gunite and Associated Tanks

 

Waste and Environmental Characterization

 Complete Phase 1 System Feasibility Testing for Hanford Nested
Fluidic Sampler

 Complete Tank Nondestructive Examination (NDE) Inspection at
Idaho National Engineering and Environmental Laboratory

 Demonstration EIC Probe Measurements with Savannah River
Site Waste

 Demonstrate Ultrasonic Density Probe for Hanford Tank SY-101

 Deploy Cesium Monitor at Melton Valley Storage Tanks

 

Waste Safety

 Deploy Electrochemical Noise Multifunction Corrosion Probe at
Hanford

 Issue Regenerable In Situ HEPA Filter System Phase I Contract
Award
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Key Products to be Delivered in
FY98
Provide performance data on pulse jet mixer
in Bethel Valley Evaporator Service Tank
Two reports (a draft and a final) will be completed for this FY98 key product. These
reports will document how well the AEA pulse jet mixer technology (see photo)
worked in its first deployment in the Oak Ridge Reservation Bethel Valley
Evaporator Service Tanks. The technology was installed to retrieve the newly
generated radioactive waste from the long, cigar-shaped tanks. The technology is
attached in a pump pit using existing tank infrastructure (see photo). The technology
then mixes the waste, which is then pumped to the Melton Valley Storage Tanks to
await treatment and disposal. Using this technology means that the existing tank
infrastructure can be used, and money does not need to be spent on building a new
one. The report will also provide information on waste simulants tested and actual
waste used. The reviewers for the draft report include scientists at Pacific Northwest
National Laboratory and the TFA Technical Team (due December 31, 1997). The
final approved report, cleared for public release, will be distributed to the TFA and
others (due in February or March 1998).

Who is Involved in This Task?

The report will be generated at the Oak Ridge National Laboratory, part of the Oak
Ridge Reservation.

What is Involved in Completing This Task?

The draft report must be prepared, reviewed, and have any comments incorporated.
The final report must be distributed to the TFA and others.

Sites Supported by This Technical Solution

Oak Ridge Reservation (primary user: Bethel Valley Evaporator Service Tanks and
DOE's Oak Ridge Operations Office)
Hanford Site
Savannah River Site

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.pnl.gov/tfaglossary.htm#beth
http://www.pnl.gov/tfaglossary.htm#beth
http://www.pnl.gov/tfaglossary.htm#Melton
http://www.ornl.gov/
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For more information on this technology, contact

Pete Gibbons, Retrieval Technology Integration Manager
Numatec Hanford Corporation
Phone: (509) 372-0095
E-Mail: peter_w_gibbons@rl.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Report performance data regarding borehole
miner deployment in Old Hydrofracture Tank
The goal of this task is to provide a final report, available to the public, that
documents the cold testing and the first deployment of the borehole miner in one of
the Oak Ridge Reservation's  Old Hydrofracture Tanks.

Who is Involved in This Task?

Pacific Northwest National Laboratory and Waterjet Technologies (under contract to
Pacific Northwest) will provide the borehole miner and support equipment. Pacific
Northwest will also provide onsite support for equipment integration and deployment.
Oak Ridge National Laboratory will perform the cold testing and deploy the borehole
miner in an Old Hydrofracture Tank. Pacific Northwest National Laboratory will
assess the data provided by Oak Ridge National Laboratory and issue the report.
Office of Environmental Restoration (EM-40) will provide site resources.

What is Involved in Completing This Task?

To complete this task, the borehole miner must be integrated and tested at the cold
test facility. After any modifications are made based on the cold test, the borehole
miner will be deployed in an Old Hydrofracture Tank (scheduled for the second
quarter of FY98). Once deployed, the data from the cold test and the deployment
will be sent to Pacific Northwest National Laboratory and incorporated into a report.
The report must be reviewed and made available to the public. This completes the
task.

After the report is made available to the public, it will be posted on the Retrieval
Analysis Tool. This is not part of the milestone.

Sites Supported by This Technical Solution

mailto:peter_w_gibbons@rl.gov
mailto:betty.carteret@pnl.gov
http://www.pnl.gov/
http://www.ornl.gov/
http://www2.hanford.gov/ratlib/index.asp
http://www2.hanford.gov/ratlib/index.asp
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Oak Ridge Reservation (primary user: Old Hydrofracture Tanks and DOE's Office of
Environmental Restoration) 
Hanford Site 
Idaho National Engineering and Environmental Laboratory 
Savannah River Site

For more information on this technology, contact

Pete Gibbons, Retrieval Technology Integration Manager
Numatec Hanford Corporation
Phone: (509) 372-0095
E-Mail: peter_w_gibbons@rl.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

 

Test report on glass analytical standard for
low-activity waste immobilization
The goal of this task is to publish a publicly available report that describes the
results of the testing conducted on the low-activity glass waste form analytical
standard and standard test methods.

Pretreatment processes are used to separate the radioactive waste from
underground tanks into low- and high-activity waste streams. Each of these streams
must be immobilized into a waste form that is durable for thousands of years.
Vitrification of high-level waste has been selected as the preferred method of
immobilization and is being implemented by DOE at several sites. Vitrification is also
being evaluated as an option for immobilization of low-level waste at Hanford and
Oak Ridge. Requirements for testing and acceptance of the final waste form must be
established as part of the process of defining the final disposal method. A certified
standard material and standard test method are needed as the basis for establishing
product acceptance agreements under DOE contracts with vitrification contractors. A
series of tests will be conducted at multiple laboratories to study the variability in
testing results and to develop a certified standard material and standardized test
method to verify acceptability of vitrified low-activity waste. Results of this program
will be used to develop recommendations on a consensus standard for low-activity
waste acceptance.

mailto:peter_w_gibbons@rl.gov
mailto:betty.carteret@pnl.gov
http://emslws03/tfa/tech/pre/Index.asp
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Who is Involved in Completing This Task?

Pacific Northwest National Laboratory is leading the work for this task.

Sites Supported by This Technical Solution

Hanford Site (primary user: Low-Activity Waste Privatization) 
Oak Ridge Reservation

For more information on this technology, contact

Bill Holtzscheiter, Immobilization Technology Integration Manager
Westinghouse Savannah River Company
Phone: (803) 725-2170
E-Mail: bill.holtzscheiter@srs.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Complete fabrication of the Gunite and
Associated Tanks plugging system
The goal of this task is to design and build an end effector for the Modified Light-
Duty Utility Arm that can plug pipes in the walls of the Oak Ridge Reservation's
gunite tanks.

The wall of each gunite tank contains several openings; these openings are pipes
that were used to deliver slurry waste to the tanks. During rainstorms, water leaks
through these pipes and into the tanks. The pipelines need to be plugged to prevent
water from leaking into the tanks after retrieval and closure activities are finished.
Capping the pipes external to the tank has not proven successful in the past and
poses risks to the workers.

Who is Involved in This Task?

Oak Ridge National Laboratory and Pacific Northwest National Laboratory will
design and build the end effector.

What is Involved in Completing This Task?

A concept design and a prototype tool have been developed. To complete the task,

http://www.pnl.gov/
mailto:bill.holtzscheiter@srs.gov
mailto:betty.carteret@pnl.gov
http://www.ornl.gov/
http://www.pnl.gov/
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the prototype will be tested and modifications will be made, if necessary.

After the task is completed, the end effector will be shipped to Pacific Northwest
National Laboratory where qualification testing will be done using the Light-Duty
Utility Arm in the Hanford Tanks Test Facility. When the testing is complete, the
operators will be trained, and the qualified end effector will be shipped to the user for
deployment in the gunite tanks.

Sites Supported by This Technical Solution

Oak Ridge Reservation  (primary user: Gunite and Associated Tank Project; EM-40) 
Hanford Site 
Idaho National Engineering and Environmental Laboratory

For more information on this technology, contact

Larry Bustard, Closure Technology Integration Manager
Sandia National Laboratories
Phone: (505) 845-8661
E-Mail: ldbusta@sandia.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Deploy Light-Duty Utility Arm System to
sample waste heel in Idaho National
Engineering and Environmental Laboratory
tank
(The deployment of the Light-Duty Utility Arm has been changed due to the
shutdown of work at INEEL following the death of an employee).

The goal of this task is to use a Light-Duty Utility Arm System to deploy tools in an
Idaho National Engineering and Environmental Laboratory (INEEL) tank. The arm
system will deploy several tools to retrieve liquid heel samples, perform visual and
nondestructive examination of the tank walls, and retrieve corrosion coupons. The
samples and corrosion coupons will be analyzed. The DOE Idaho Operations
Office's 10-year plan calls for closing two of INEEL's high-level waste tanks by 2006
by grouting the residual waste heel in place. INEEL plans to sample and analyze
constituents in the heels to support development of grout formulations that will safely
and effectively immobilize the residual waste.

mailto:ldbusta@sandia.gov
mailto:betty.carteret@pnl.gov
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Because the site's 11 high-level waste tanks, located near the Idaho Chemical
Processing Plant, were not built with characterization or retrieval equipment, a
technology was needed to retrieve waste samples and obtain other information. The
Light-Duty Utility Arm System was selected as the best technology.

Who Is Involved in this Task?

Lockheed Martin Idaho Technologies Company will perform the work necessary to
deploy the Light-Duty Utility Arm System.

What Is Involved in Completing This Task?

The Light-Duty Utility Arm was delivered to INEEL at the end of FY97. The system
has been installed in the cold test facility. System integration and testing will be
performed. Safety reviews and plant readiness assessments will be conducted. The
tank interface and balance-of-plant systems will be completed. After this work is
done, the system will be deployed into a high-level waste tank. The analysis work is
not part of this task.

Sites Supported by This Technical Solution

Idaho National Engineering and Environmental Laboratory (primary user: Idaho
Chemical Processing Plant High-Activity Waste Tanks) 
Hanford Site

For more information on this technology, contact

Tom Thomas, Characterization Technology Integration Manager
Lockheed Martin Idaho Technologies Company
Phone: (208) 526-3086
E-Mail: trt@inel.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Complete Light-Duty Utility Arm sampling
campaign at Hanford Site Tank AX-104
The goal of this task is to retrieve samples from various locations, such as the floor,
walls, and airlift circulators, inside Tank 241-AX-104 (abbreviated as AX-104 and

http://www.inel.gov/about/facts/icppfactsheet2.stm
http://www.inel.gov/about/facts/icppfactsheet2.stm
http://www.inel.gov/
mailto:trt@inel.gov
mailto:betty.carteret@pnl.gov
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104-AX) using the Extended Reach End Effector on the Light-Duty Utility Arm (see
photo). The samples will be packaged for shipment to a Hanford Site analytical
laboratory.

Who is Involved in This Task?

The Hanford Tanks Initiative (which is sponsored by the Tanks Focus Area and the
Hanford Tank Waste Remediation System) is working to complete this task. Pacific
Northwest National Laboratory staff from the Light-Duty Utility Arm development
team will support the operational readiness review, training activities, and be
available to support deployment of the system. The support for safety, operational
readiness review, and operations to complete work. The Office of Waste
Management (EM-30) will provide resource support for the operational readiness
review and startup activities.

What is Involved in Completing This Task?

To complete this task, a sampling and analysis plan must be developed and
approved, operators who will use the Light-Duty Utility Arm and the end effector
must be trained, safety evaluations must be completed, and operational readiness
reviews must be completed. The samples obtained from this task will be analyzed.
Data from these samples will be used to verify or revise the estimates of the in-tank
residual radionuclide and hazardous chemical inventory. This information is vital
input to the performance assessment in support of tank waste retrieval and tank
closure decisions.

Sites Supported by This Technical Solution

Hanford Site (primary user: Hanford Tanks Initiative)

For more information on this technology, contact

Tom Thomas, Characterization Technology Integration Manager
Lockheed Martin Idaho Technologies Company
Phone: (208) 526-3086
E-Mail: trt@inel.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Complete cone penetrometer probe

http://www.pnl.gov/hti/
http://www.pnl.gov/
http://www.pnl.gov/
http://www.pnl.gov/hti/
mailto:trt@inel.gov
mailto:betty.carteret@pnl.gov
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deployment at Hanford Site
The goal of this task is to deploy the cone penetrometer to obtain data and samples
in the vadose zone surrounding Hanford Site Tank 241-AX-104 (abbreviated as AX-
104 and 104-AX). This will be the first deployment of this technology.

Who is Involved in this Task?

The Hanford Tanks Initiative (which is sponsored by the Tanks Focus Area and the
Hanford Tank Waste Remediation System) is working to complete this task. Applied
Research Associates, Inc. will be supporting rework and modifications to the cone
penetrometer platform. This company will also be involved in fielding the system
and, after the probe is removed from the area surrounding the tank, grouting the
probe holes. The U.S. Army Corps of Engineers/Waterways Experiment Station will
provide a soil multisensor probe with x-ray fluoresence and gamma detector probes
and soil sampler probes.

What is Involved in Completing This Task?

To complete this task, analytical instrumentation and soil samplers must be selected,
fabricated, demonstrated, and deployed via the cone penetrometer deployment
platform in the AX tank farm soil column (see photo). This deployment will be made
to verify or revise the estimate of quantity and extent of contaminants that have
leaked from the tank or transfer lines into the backfill material (that is, the soil that
was used to cover the tanks after they were built) and vadose zone. This information
is vital to the performance assessment in support of tank waste retrieval and tank
closure decisions.

Sites Supported by This Technical Solution

Hanford Site (primary user: Hanford Tanks Initiative)

Any site with tanks that are suspected of leaking

For more information on this technology, contact

Tom Thomas, Characterization Technology Integration Manager
Lockheed Martin Idaho Technologies Company
Phone: (208) 526-3086
E-Mail: trt@inel.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

http://www.pnl.gov/hti/
mailto:trt@inel.gov
mailto:betty.carteret@pnl.gov


TFA - Key Products to be Delivered in FY98

http://emslws03/tfa/keyprod/Fy98prod.htm[10/13/2009 10:49:22 AM]

 

Complete solid-liquid separation tests using
actual dissolved calcine at Idaho National
Engineering and Environmental Laboratory
This task will determine the Cells Unit Filter (see photo) efficiency at removing solid
particles from dissolved calcine waste. In addition, the efficiency of regenerating the
filter by back flushing or chemical treatment will be tested.

At the Idaho National Engineering and Environmental Laboratory (INEEL), most of
the high-level waste was calcined (that is, turned into a stable, dry, powdery form).
Current plans at the site call for this waste to be dissolved and separated into high-
and low-activity fractions. The goal of this separation is to produce a low-activity
waste stream that meets the U.S. Nuclear Regulatory Commission's Class A Low-
Level Waste disposal criteria. However, before the waste can be separated, a
technology is needed to separate undissolved solids from the dissolved calcine
solution. Solids, if not removed, could foul other separation equipment, causing
expensive delays in waste remediation.

Who is Involved in This Task?

Researchers at the Savannah River Site provided the Cells Unit Filter. Lockheed
Martin Idaho Technologies Company will test the Cells Unit Filter's ability to remove
solid particles from a solution and the filter's ability to be regenerated by back
flushing or chemical treatment. Resources and access to the INEEL Remote
Analytical Laboratory will be provided by INEEL's Office of Waste Management (EM-
30).

What is Involved in Completing This Task?

To complete this task, tests must be conducted on the efficiency and use of the Cells
Unit Filter. From the test results, a report needs to be written, reviewed, and
published. This report will also contain an assessment of the feasibility of
implementing the Cells Unit Filters on a full-scale basis at INEEL.

Sites Supported by This Technical Solution

Idaho National Engineering and Environmental Laboratory (primary user: Idaho
Chemical Processing Plant)

For more information on this technology, contact

Phil McGinnis, Pretreatment Technology Integration Manager
Oak Ridge National Laboratory
Phone: (423) 576-6845
E-Mail: cpz@ornl.gov

mailto:cpz@ornl.gov
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For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Prepare test model of saltcake dissolution
for Hanford Site
The goal of this task is to test saltcake dissolution and develop predictive
thermochemical models. This information will be published in a report in August
1998 and used to help the Hanford Tank Waste Remediation System Environmental
Simulation Program better predict dilution and dissolution behavior of waste feed
materials.

Millions of gallons of waste from plutonium production are stored in underground
tanks at the Hanford and Savannah River Sites. The processes used for separating
plutonium from spent nuclear fuel created a variety of wastes in the tanks. This
waste includes precipitated salts, which have formed hard layers inside tanks and
attached to the tank walls and equipment (see photo). These precipitated salts,
known as saltcake, must be removed from the tanks to meet federal and state
regulations. The current plan for removing saltcake from Hanford and Savannah
River Site tanks involves dissolving the salts with an aqueous solution. Because of
the complexity of the saltcake chemistry, the Hanford Site needs more information to
have confidence that saltcake can be efficiently dissolved and that heat or other
chemical reactions will not be an issue.

Who is Involved in This Task?

Oak Ridge National Laboratory staff will oversee a collaborative effort by Oak Ridge
National Laboratory, Pacific Northwest National Laboratory, Mississippi State
University's Diagnostic Instrumentation and Analysis Laboratory (MSU-DIAL), and
Hanford Tank Waste Remediation System.

What is Involved in Completing This Task?

To complete this task, MSU-DIAL will perform testing with simulated, nonradioactive
waste and theoretical analysis under the leadership of Oak Ridge National
Laboratory. Testing with radioactive waste samples from the tanks will be performed
by Hanford Tank Waste Remediation System.

Sites Supported by This Technical Solution

mailto:betty.carteret@pnl.gov
http://www.ornl.gov/
http://www.ornl.gov/
http://www.pnl.gov/
http://www.msstate.edu/Dept/DIAL/
http://www.msstate.edu/Dept/DIAL/
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Hanford Site  (primary user: Hanford Tank Waste Remediation System Disposal
Program) 
Savannah River Site

For more information on this technology, contact

Phil McGinnis, Pretreatment Technology Integration Manager
Oak Ridge National Laboratory
Phone: (423) 576-6845
E-Mail: cpz@ornl.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Issue leachate chemistry report
The goal of this task is to publish a report that documents Hanford Site tank sludge
tests, sludge modeling work, and provides recommendations on sludge processing.
The tests will involve both acidic and basic sludge treatments; these tests will be
performed under a variety of conditions. After the tests, the chemical content of the
leachates and wash solutions will be studied. The tests will also look for
precipitation, gelation, and formation of deposits, which could cause problems in
processing equipment, plug pipelines, or interfere with immobilization techniques. In
addition to the tests, sludge behavior will be modeled, to better understand sludge
processing options.

Why is the chemistry of the tank sludge so complex at the Hanford Site? The
Hanford Site, which processed spent nuclear fuel to recover plutonium, has used a
variety of chemical processes to recover plutonium from spent nuclear fuel and later
to also recover uranium and other valuable isotopes. These processes and waste
processing added a variety of different organic solvents, organic complexants,
metals, sodium hydroxide, cement, and diatomaceous earth to the tanks. This waste
is some of the most chemically complex material in the world.

Why is the Hanford Site concerned about the chemistry of the tank sludge? The
Hanford Site is legally obligated to remediate the tank waste including the sludge.
Remediation involves removing the waste from the tanks and immobilizing it into a
solid form that will not allow contamination to spread to the environment. However,
before the waste can be immobilized, it needs to be pretreated. Pretreatment
reduces the risk, cost, and time associated with immobilization.

Who is Involved in This Task?

mailto:cpz@ornl.gov
mailto:betty.carteret@pnl.gov
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The tests, modeling, and report will be done at the Oak Ridge National Laboratory in
Tennessee. Sludge samples will be provided by the Hanford Tank Waste
Remediation System from core sampling operations. The type and availability of
sludge samples from the Hanford tanks will influence testing.

What is Involved in Completing This Task?

To complete this task, the tests on the sludge samples and modeling of sludge
behavior need to be completed. Then, the report, which will contain the results of the
testing and recommendations on treatment options, will be produced, reviewed,
published, and sent to the standard TFA distribution and site users.

Sites Supported by This Technical Solution

Hanford Site  (primary user: Hanford Tank Waste Remediation System Disposal
Program) 
Savannah River Site

For more information on this technology, contact

Phil McGinnis, Pretreatment Technology Integration Manager
Oak Ridge National Laboratory
Phone: (423) 576-6845
E-Mail: cpz@ornl.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Deploy Pulsair™ and In-Line Solids Monitor at
Gunite and Associated Tanks
(The Pulsair™ has been installed in the tanks; however, testing will be completed in
FY99).

This task has two goals. First, the Pulsair™ mixing system (see photo of mixed
waste) will be installed in Tank W-9 at the Oak Ridge Reservation. Second, an in-
line solids monitor will be tested under radioactive conditions (i.e., hot
demonstration) to ensure that it will work under actual conditions. Why is the mixing
system needed? At the Oak Ridge Reservation, residual waste heels are being
removed from the gunite tanks and consolidated in Tank W-9. From there, the waste
will be pumped to the Melton Valley Storage Tanks. To pump the waste out of Tank

http://www.ornl.gov/
mailto:cpz@ornl.gov
mailto:betty.carteret@pnl.gov
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W-9, a technology is needed to uniformly mix the lighter solids with the liquid waste,
allowing the solids suspended in the liquid to be pumped to another tank. This is the
job of the Pulsair™ mixing system (see photo of mixing plates).

Once the waste is mixed, a guarantee that the waste is adequately mixed and will
not plug the transfer lines is needed. If a transfer line is plugged because the waste
contains too much solid material for the amount of liquid, the cost of unplugging the
line and the risk to workers extremely high. Thus, a technology to ensure that the
waste is adequately mixed is needed - enter in-line solids monitors. During FY97, a
variety of solid monitoring systems were tested as part of the Characterization
Monitoring and Sensor Technology Crosscutting Program. These sensors measure
the waste's physical properties. In FY98, a sensor system will be selected and
tested. The testing will involve attaching the system to a pipe loop, which begins and
ends at Tank W-9.

After the testing of the Pulsair™ system and the in-line solids monitor, the test data
will be incorporated into the Retrieval Analysis Tool (RAT) database, which is
accessible through their home page. However, data incorporation is not part of this
task.

Who is Involved in Completing this Task?

Pacific Northwest National Laboratory and the University of Washington Applied
Physics Laboratory will develop and build a custom-designed Pulsair™ mixing
system. This system will be delivered to the Oak Ridge Reservation. Pacific
Northwest National Laboratory and the Oak Ridge National Laboratory will test and
install the system in Tank W-9.

Sites Supported by this Technical Solution

Oak Ridge Reservation  (primary user: Gunite and Associated Tank Project and
Office of Environmental Restoration) 
Hanford Site
Savannah River Site

For more information on this technology, contact

Pete Gibbons, Retrieval Technology Integration Manager
Numatec Hanford Corporation
Phone: (509) 372-0095
E-Mail: peter_w_gibbons@rl.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

http://www.pnl.gov/
http://www.washington.edu/
http://www.apl.washington.edu/
http://www.apl.washington.edu/
http://www.ornl.gov/
mailto:peter_w_gibbons@rl.gov
mailto:betty.carteret@pnl.gov
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Demonstrate second generation corrosion
probe at Hanford Site
The goal of this task is to deploy a second-generation corrosion probe into a Hanford
Site double-shell tank. The probe will provide real-time monitoring of corrosion
conditions inside the tank and data to support decisions on adding a corrosion
inhibitor.

At the Hanford Site, leaks began to appear in the single-shell tanks shortly after
nitrate-based waste was added to the tanks in the 1950s. Leaks are now confirmed
or suspected in 67 single-shell tanks. The tanks may be leaking as a result of
localized corrosion of the steel tank wall. This corrosion could result from nitrate
stress corrosion cracking and pitting. Historically, samples of tank waste and
process knowledge were used to monitor tank corrosion.

Tanks with waste that is outside the chemistry specifications are at risk of excessive
corrosion. Current sampling and analysis techniques are expensive and do not
provide timely data to support an effective corrosion control program.

A 2-year laboratory study was started at Hanford in 1995 to provide a technical
basis for using electrochemical noise to monitor in-tank corrosion. Electrochemical
noise consists of low frequency(< 1 Hz) and small amplitude signals that are
spontaneously generated during corrosion by electrochemical reactions. Based on
this study, a prototype system was built and then deployed in Tank 241-AZ-101 in
August 1996. A more complex system - the first-generation probe - was designed
and then installed in Tank 241-AN-107 in September 1997.

Now, plans are to build a second-generation probe that will incorporate the lessons
learned from deploying and using earlier probes. The corrosion probes are simple in
design and relatively inexpensive, compared to the costs of tank sampling and
laboratory chemistry analysis. Using this technology for corrosion monitoring - a site
requirement - could significantly reduce the downstream costs by providing real-time
data that would limit the amount of inhibitor added.

Who is Involved in This Task?

The second-generation probe will be fabricated and deployed by Lockheed Martin
Hanford Company. Funding and resource support to analyze the data and
performance from the first-generation probe, which will be incorporated into the
design of the second probe, will be provided by The Hanford Tank Waste
Remediation System (EM-30).

What is Involved in Completing This Task?

To complete this task, the data and performance of the first-generation probe needs
to be analyzed. Lessons learned will be incorporated into the design of the second
probe, which will be deployed into a Hanford Site double-shell tank. Information on
the probe's performance will be provided to the appropriate staff at the Savannah
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River Site; the staff will evaluate the technology for potential use at their site.

Sites Supported by This Technical Solution

Hanford Site  (primary user: Hanford Tank Waste Remediation System Double-Shell
Tank Program) 
Savannah River Site

For more information on this technology, contact

Mike Terry, Safety Technology Integration Manager
Los Alamos National Laboratory

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Complete fabrication of a solid-liquid
separation demo system for a Melton Valley
Storage Tank
(Delays in receipt of parts by the vendor and equipment modifications required as a
result of testing have delayed this task until FY99).

The goal of this task is to build a crossflow filtration system and have it "turned over"
to the Oak Ridge Reservation user. The system will be demonstrated and deployed
by the user in FY99. The site plans to incorporate the system into its waste
remediation baseline.

Entrained solids can degrade the performance of pretreatment technologies
designed to treat waste streams. For example, an ion-exchange column, which
could be used to remove cesium from a radioactive solution, is very sensitive to
small, solid particles. These particles can clog or foul the system causing costly
delays in waste processing and potentially exposing workers to more risk as the
equipment is fixed. Thus, all the solids need to be removed from the liquid stream
before the waste enters an ion-exchange column or other piece of sensitive
equipment. Solid-liquid separation is also needed to prepare some materials for
immobilization. For example, solid-liquid separation is needed to dewater sludge
mixtures before the mixtures are vitrified or otherwise immobilized.

Who is Involved in This Task?

mailto:betty.carteret@pnl.gov
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A commercial supplier will fabricate the crossflow filtration system. The Oak Ridge
National Laboratory will manage the procurement contract to ensure the fabrication
is completed on schedule.

What is Involved in Completing This Task?

To complete this task, a contract needs to be placed with a vendor who will build the
system. After the crossflow filtration system is built, it will undergo acceptance
testing by the vendor before shipment to the site user (Melton Valley Storage Tanks
Project). The FY98 work scope for this task is finished when the user accepts the
equipment from the vendor.

Sites Supported by This Technical Solution

Oak Ridge Reservation  (primary user: Melton Valley Storage Tanks Project)
Hanford Site
Savannah River Site

For more information on this technology, contact

Phil McGinnis, Pretreatment Technology Integration Manager
Oak Ridge National Laboratory
Phone: (423) 576-6845
E-Mail: cpz@ornl.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Establish grout specification and
emplacement requirements for Gunite and
Associated Tanks
This task seeks to develop a grout formula that can be added to Gunite and
Associated Tanks to reduce the mobility of the small quantities of radionuclides and
hazardous chemicals left after bulk waste retrieval is performed. Further, this task
plans to design and develop equipment to mix the grout with the waste in the tank.

The Oak Ridge Reservation must retrieve the radioactive waste contained in the 16
Gunite and Associated Tanks. In many cases, removing the small amounts of
sludge that remain in the tank after the bulk of the waste is retrieved is extremely
costly and provides little benefit from site health and environmental standpoints.

http://www.ornl.gov/
http://www.ornl.gov/
mailto:cpz@ornl.gov
mailto:betty.carteret@pnl.gov
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Who is Involved in This Task?

The Oak Ridge National Laboratory will develop the equipment. Also, the grout
formulations will be developed and tested by Oak Ridge National Laboratory.
Information will be provided to Pacific Northwest National Laboratory to develop
subsequent publications that can be made available through the Retrieval Analysis
Tool.

What is Involved in Completing This Task?

To complete this task, Oak Ridge National Laboratory must perform cold tests (that
is, test the equipment using nonradioactive waste simulants) on the equipment to
ensure that it mixes and delivers the grout efficiently. Also, Oak Ridge must perform
bench-scale tests on the grout formula. These tests will occur in three phases. First,
the grout will be modified to ensure that the best performance based on testing of
the emplacement equipment. Second, sensitivity tests will be done to understand
performance impacts from variations in the grout blend and sludge composition.
Third, hot cell studies will be done, using the selected grout blend with actual waste
from one of the Gunite and Associated Tanks. The result will be specifications for
the grout material and delivery equipment.

Sites Supported by This Technical Solution

Oak Ridge Reservation  (primary user: Gunite and Associated Tank Project)
Hanford Site
Savannah River Site
Idaho National Engineering and Environmental Laboratory

For more information on this technology, contact

Larry Bustard, Closure Technology Integration Manager
Sandia National Laboratories
Phone: (505) 845-8661
E-Mail: ldbusta@sandia.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Issue FY98 chromium leaching report for
Hanford Site

http://www.ornl.gov/
http://www.pnl.gov/
http://www2.hanford.gov/ratlib/index.asp
http://www2.hanford.gov/ratlib/index.asp
mailto:ldbusta@sandia.gov
mailto:betty.carteret@pnl.gov
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The goal of this task is to determine how effective the enhanced sludge washing
process is at removing chromium from Hanford Site tank sludge. The effectiveness
will be determined through a series of small-scale laboratory tests and will be
documented in a report published in August 1998.

Enhanced sludge washing is a pretreatment process on the Hanford Site disposal
flowsheet. This process removes a variety of elements from the sludge, but
scientists do not know how effectively it removes chromium. Why do we need to
determine the effectiveness of chromium removal? Chromium limits the amount of
waste that can be added to a glass waste form, greatly increasing the amount of
glass and the cost and risk needed to immobilize Hanford tank waste.

The ability to effectively remove chromium from the tank waste is gaining importance
because recent estimates indicate that there may be more chromium in Hanford
tanks than originally thought. Data from previous experimental work also suggests
that current chromium removal processes may not be as efficient as predicted. This
new information could triple the amount of glass that a private vendor has to
produce to immobilize all of its high-level waste.

The data in the August report will be used to update estimates of the immobilized
high-level waste volume and to confirm or amend assumptions currently used in the
Hanford tank waste disposal flowsheet. This information will also be used to support
the proposal for Phase 2 privatization.

Who is Involved in This Task?

Staff at Pacific Northwest National Laboratory will perform the testing and publish
the report. Sludge samples, from core sampling operations, will be provided by the
Hanford Tank Waste Remediation System.

What is Involved in Completing This Task?

Small-scale laboratory tests using samples of actual tank sludge will be performed
to determine the effectiveness of enhanced sludge washing for chromium removal.
These tests will examine the effectiveness as a function of caustic concentration,
time, and temperature. The report will be prepared, reviewed, and have comments
incorporated. The final report will be distributed to the TFA standard distribution.

Sites Supported by This Technical Solution

Hanford Site  (primary user: Hanford TWRS Disposal Program)

For more information on this technology, contact

Phil McGinnis, Pretreatment Technology Integration Manager
Oak Ridge National Laboratory
Phone: (423) 576-6845
E-Mail: cpz@ornl.gov

For more information on the progress of this deliverable,

http://www.pnl.gov/
mailto:cpz@ornl.gov
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contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Complete report summarizing cesium test
results for Idaho National Engineering and
Environmental Laboratory
This task has two goals. First, a laboratory-scale cesium removal system will be
demonstrated at the Idaho National Engineering and Environmental Laboratory
(INEEL). Second, using the information learned in the demonstration, a report will be
published assessing the feasibility of implementing a full-scale system at INEEL.

Plans at INEEL call for separating the site's waste, both liquid and calcined, into
high- and low-activity portions. The low-activity portion will meet the U.S. Nuclear
Regulatory Commission's definition of Class A Low-Level Waste, which is the least
hazardous of the commission's waste categories ( for more info see Title 10 of the
Code of Federal Regulations)

This definition, which includes limits on strontium-90 and numerous other
radionuclides, specifically defines that the waste must include less than 1.0
curie/cubic meter of cesium-137. Thus, for INEEL waste to meet the regulatory
commission's requirements, the bulk of the waste's cesium must be removed.

Who is Involved in This Task?

Researchers from Lockheed Martin Idaho Technologies Company will conduct the
laboratory-scale demonstrations with actual INEEL waste. Lockheed Martin Idaho
Technologies Company will publish the results of the laboratory testing and data
analysis. Resources and access to the INEEL Remote Analytical Laboratory will be
provided by INEEL's Office of Waste Management (EM-30).

What is Involved in Completing This Task?

To complete this task, testing will be performed using either a solvent extraction or
ion-exchange column method. Once the testing is completed, a report describing the
data and assessing the feasibility of implementing a full-scale cesium removal
system at INEEL will be prepared, reviewed, and published. Current plans call for
this work to continue in FY99, leading to an integrated demonstration of actinide and
fission product removal technologies. Making the cesium removal technology
available for full-scale deployment would significantly reduce the INEEL waste
disposal costs by reducing the volume of waste that must be immobilized.

mailto:betty.carteret@pnl.gov
http://www.nrc.gov/NRC/CFR/PART061/part061-0055.stm
http://www.nrc.gov/NRC/CFR/PART061/part061-0055.stm
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Sites Supported by This Technical Solution

Idaho National Engineering and Environmental Laboratory  (primary user: Idaho
Chemical Processing Plant)

For more information on this technology, contact

Phil McGinnis, Pretreatment Technology Integration Manager
Oak Ridge National Laboratory
Phone: (423) 576-6845
E-Mail: cpz@ornl.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Recommend preferred thermal denitration
process for Idaho National Engineering and
Environmental Laboratory (INEEL)
The goal of this task is to evaluate options for thermal denitrification of INEEL low-
activity waste. The specific objectives are to determine the key process parameters
necessary for catalytic and thermal denitrification, to determine energy and mass
balances, to recommend and test process equipment, and to identify offgas
treatment requirements.

Why is it necessary to remove the nitrate (denitrification)? The low-activity waste
derived from the separation work performed on the sodium-bearing waste will be
very acidic as will the high-activity waste from the redissolution of calcine. In
addition, these waste streams will contain very high levels of nitrates; these nitrates
are detrimental to grout waste forms. Thus, the nitrate must be removed from these
waste streams before they are encapsulated in grout.

Work has been underway for 3 years at INEEL to understand the nitrate removal
process for low-activity waste. This task will provide additional information on the
physical and chemical transformations that occur when the nitrate is removed from
this waste.

Who is Involved in This Task?

Lockheed Martin Idaho Technologies Company will conduct studies aimed at
achieving the specific objectives of this task. Pacific Northwest National Laboratory

mailto:cpz@ornl.gov
mailto:betty.carteret@pnl.gov
http://www.inel.gov/
http://www.pnl.gov/
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will provide technical support and conduct supporting studies. In addition, Pacific
northwest will evaluate offgas monitoring requirements. The Office of Waste
Management (EM-30) High-Activity Waste Program will conduct relevant testing and
development of fluidized-bed calcination as well as support development of offgas
monitoring equipment. Pennsylvania State University will provide technical
consulting support on denitrification and grout formulation. AEA Technology, Inc. will
compare INEEL low-activity waste solidification with United Kingdom methods and
processes. Lockheed Martin Idaho Technologies Company will provide access to
the Idaho Chemical Processing Plant resources and facilities, which will be used in
this task.

What is Involved in Completing This Task?

To complete this task, studies will be performed to determine the key process
parameters necessary for catalytic and thermal denitrification, to determine energy
and mass balances, to recommend and test process equipment, and to identify
offgas treatment requirements. The information from these studies will be used to
make recommendations on equipment and materials for the preferred denitrification
process. The recommendations and study results will be published.

Sites Supported by This Technical Solution

Idaho National Engineering and Environmental Laboratory  (primary user: Idaho
Chemical Processing Plant)

Hanford Site

For more information on this technology, contact

Bill Holtzscheiter, Immobilization Technology Integration Manager
Westinghouse Savannah River Company
Phone: (803) 725-2170
E-Mail: bill.holtzscheiter@srs.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Complete grout/vitrification life-cycle cost
analysis comparison for Oak Ridge
Reservation consolidated wastes

mailto:bill.holtzscheiter@srs.gov
mailto:betty.carteret@pnl.gov
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For the waste being consolidated in the Melton Valley Storage Tanks at the Oak
Ridge Reservation, the question is whether the waste should be vitrified or grouted.
For the private vendor, who will process this waste, and for the DOE, who will
purchase the immobilized waste form, information is needed to decide which form to
use. The goal of this task is to evaluate the impact of the sludge composition on
waste processing operations, waste form acceptability, waste form volume, and
waste disposal costs. This work will include developing grout and glass formulations,
performing tests on sludge samples from different tank forms, and performing an
economic comparison of grouting and vitrification processes. A preliminary cost
estimate will be prepared in early FY98 and will be available for site users to
evaluate private sector proposals for treating Oak Ridge Reservation tank sludge. A
final life-cycle cost analysis will be performed after the testing is completed. This
data will be documented in a report that is available to the public.

Who is Involved in This Task?

Oak Ridge National Laboratory will perform the analyses on the grout. The
Savannah River Technology Center will perform the analyses on the glass. Oak
Ridge National Laboratory will combine the data and publish a report comparing the
life-cycle cost analyses.

What is Involved in Completing This Task?

This work is a continuation of tasks that began in FY97. The preliminary cost
estimate, based on testing performed in FY97, was released to the site users for
review in November 1997. Before the final report can be released, the final cost
analysis needs to be performed and comments from the site users need to be
incorporated. The Oak Ridge National Laboratory will release the final report to the
standard TFA distribution.

Sites Supported by This Technical Solution

Oak Ridge National Laboratory (primary user: Oak Ridge Privatization)
Hanford Site
Savannah River Site
Idaho National Engineering and Environmental Laboratory

For more information on this technology, contact

Bill Holtzscheiter, Immobilization Technology Integration Manager
Westinghouse Savannah River Company
Phone: (803) 725-2170
E-Mail: bill.holtzscheiter@srs.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337

http://www.pnl.gov/tfaglossary.htm#Melton
mailto:bill.holtzscheiter@srs.gov
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E-Mail: betty.carteret@pnl.gov

 

Issue report on construction materials
testing with sodium-bearing high-activity
waste for Idaho National Engineering and
Environmental Laboratory (INEEL) melter
This task has two goals. The first is to develop a feed formulation for INEEL's high-
activity waste that does not damage the melter and is capable of undergoing the
high temperatures, in the range of 1150(C, needed to produce a high-quality glass.
The second is to perform tests on candidate materials for building a full-scale
vitrification system. Because the composition of the INEEL waste is significantly
different from other wastes that are vitrified, it is necessary to investigate the reaction
chemistry among the waste feed, molten glass, and melter to prevent potentially
dangerous and costly damage to the melter. Data from the vitrification work at the
Defense Waste Processing Facility at the Savannah River Site will be used in this
task. The high-activity waste from dissolved calcine and sodium-bearing waste at
the Idaho Chemical Processing Plant will be vitrified to meet the immobilization
requirements set forth by the Batt Settlement Agreement. Precedents have been
established for vitrification at the Savannah River Site, West Valley Demonstration
Project, and several European facilities.

Who is Involved in This Task?

Pacific Northwest National Laboratory and Lockheed Martin Idaho Technologies
Company will work with the Savannah River Technology Center on a glass test
matrix that will support the INEEL waste feed formulation work as well as work at the
Defense Waste Processing Facility. Pacific Northwest will complete a program of
immersion tests on the candidate melter materials and provide this information to
Lockheed Martin Idaho Technologies Company. Pacific Northwest will collaborate
with Lockheed Martin on the testing and development of recommendations.

What is Involved in Completing This Task?

To complete this task, a series of tests will be performed on the corrosivity of glass
formulations and the quality of glass produced. In addition, immersion tests will be
performed on alternative materials that could be used to build the vitrification system.
Testing will be performed to select suitable electrode materials, refractory brick
materials, and offgas system materials. The final product of this task will be a report
published by Lockheed Martin Idaho Technologies Company that documents the
test results and provides recommendations on the system construction materials
and glass formulations.

Sites Supported by This Technical Solution

Idaho National Engineering and Environmental Laboratory (primary user: Idaho

mailto:betty.carteret@pnl.gov
http://www.inel.gov/about/facts/icppfactsheet2.stm
http://www.inel.gov/environment/summary.stm
http://www.wvdp.com/menu2.stm
http://www.wvdp.com/menu2.stm
http://www.pnl.gov/
http://www.inel.gov/
http://www.inel.gov/
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Chemical Processing Plant)

For more information on this technology, contact

Bill Holtzscheiter, Immobilization Technology Integration Manager
Westinghouse Savannah River Company
Phone: (803) 725-2170
E-Mail: bill.holtzscheiter@srs.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Complete technical report documenting
expanded liquidus temperature data for
Savannah River Site Defense Waste
Processing Facility processing
The goal of this task is to evaluate the effect of various glass compositions on the
liquidus temperature for the DefenseWaste Processing Facility (DWPF) vitrification
process and publish a report on these effects. Liquidus temperature refers to the
temperature at which a material completes fusion or transforms completely from a
solid to a liquid; this property is highly dependent on the material's composition. The
liquidus temperature dictates the amount of radioactive waste that can be loaded
into a glass form. Along with glass homogeneity, liquidus temperature may
adversely impact melter performance, waste processing, and durability of the glass
waste form. Thus, by documenting experiments on the range of effects on glass
compositions with and just outside the specified envelope for DWPF glasses,
researchers can improve the process control models and increase the waste loading
in these glasses.

Who is Involved in Completing This Task

Pacific Northwest National Laboratory is reviewing the results of the FY97 work on
waste loading for the DWPF. In FY98, the Savannah River Technology Center will
use the data to evaluate existing models and determine how the data from Pacific
Northwest National Laboratory's testing effects these models. Pacific Northwest
National Laboratory will issue a report on the testing results and recommendations.
In FY99, Savannah River Technology Center will conduct confirmatory tests in a
small-scale melter.

mailto:bill.holtzscheiter@srs.gov
mailto:betty.carteret@pnl.gov
http://www.pnl.gov/
http://www.srs.gov/
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What is Involved in Completing This Task?

To complete this task, scientists must gather the experimental results, analyze the
data, and use it to evaluate existing models of liquidus temperature and determine
how the data effects the models. Pacific Northwest National Laboratory will write a
report that explains the findings, have the report reviewed, incorporate review
comments, and publish it.

Sites Supported by This Technical Solution

Savannah River Site (primary user: Defense Waste Processing Facility)
Hanford Site

For more information on this technology, contact

Bill Holtzscheiter, Immobilization Technology Integration Manager
Westinghouse Savannah River Company
Phone: (803) 725-2170
E-Mail: bill.holtzscheiter@srs.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Complete technical report documenting
liquidus temperature data supporting
Hanford Site waste loading optimization
For this project, a test matrix of glass compositions will be defined. Then, a series of
tests will be performed to understand how glass composition affects liquidus
temperature. Liquidus temperature refers to the temperature at which a material
completes fusion or transforms completely from a solid to a liquid; this property is
highly dependent on the material's composition. The liquidus temperature dictates
the amount of radioactive waste that can be loaded into a glass form. Along with
glass homogeneity, liquidus temperature may adversely impact melter performance,
waste processing, and durability of the glass waste form. Thus, by documenting
experiments on the range of effects on glass compositions with and just outside the
specified envelope for glasses, researchers can improve the process control models
and increase the waste loading in these glasses. Further, this work provides a point
of comparison for private vendors and DOE and establishes a base composition
region to be used to increase solubility of problem constituents such as chromium
and phosphates.

mailto:bill.holtzscheiter@srs.gov
mailto:betty.carteret@pnl.gov
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Who is Involved in Completing This Task

Pacific Northwest National Laboratory will conduct tests on the liquidus temperature
of a variety of glass compositions. Savannah River Technology Center will evaluate
existing models of phase stability that restrict waste loading. Pacific Northwest
National Laboratory will write the report documenting the results of the tests, obtain
reviews, incorporate comments, and publish the report to the standard TFA
distribution.

What is Involved in Completing This Task?

In FY98, Pacific Northwest National Laboratory will expand on the testing done on
the Defense Waste Processing Facility glass in FY97 to cover a composition range
that will encompass Hanford high-level waste glasses. Pacific Northwest National
Laboratory will document the FY98 test results in a published report. In FY99,
Pacific Northwest National Laboratory will complete data reduction and provide a
final report and recommendations based on the FY98 melter tests.

Sites Supported by This Technical Solution

Hanford Site (Hanford Tank Waste Remediation System Privatization)
Savannah River Site

For more information on this technology, contact

Bill Holtzscheiter, Immobilization Technology Integration Manager
Westinghouse Savannah River Company
Phone: (803) 725-2170
E-Mail: bill.holtzscheiter@srs.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

 

Annulus Salt Retrieval Decision Point
The goal of this task is to sample the 1 to 2 feet of saltcake in Savannah River Site
Tank 16 annulus (see photo) to determine 1) retrieval performance objectives for
tank closure, 2) effective retrieval methods, and 3) available access for retrieval
systems. The annulus saltcake samples will be analyzed; the data from the analysis
will be used in a performance assessment modeling of contaminant transport

http://www.pnl.gov/
http://www.srs.gov/
mailto:bill.holtzscheiter@srs.gov
mailto:betty.carteret@pnl.gov
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through the environment. The data obtained from the samples and modeling will
support a decision on whether or not waste in the tank annulus and ductwork will
need to be removed to meet regulatory requirements. If the decision is made to
remove the waste, existing industrial equipment will be evaluated to select the best
technology for the job. The selected equipment would be purchased and adapted to
this application in FY99 for deployment in FY00.

Why does this need to be done? Savannah River Site tanks contain salt solution,
saltcake, and sludge. In some of the tanks, the salt solution has leaked from the
primary tank to the annulus. Within the annulus, the solution has dried to become
saltcake. Access to the saltcake is hampered by ventilation ductwork that occupies
much of the lower space of the annulus. Previous attempts to remove the material
through dissolution and pumping were met with limited success.

The Hanford Site also contains a few dozen salt-filled tanks that may need to be
cleaned to meet regulatory requirements. This cleanup could begin to occur during
phase 1 privatization and will be completed as part of phase 2 privatization more on
privatization). Hence, the experience gained at Savannah River Site with salt
retrieval from the Tank 16 annulus will provide valuable information on retrieval
equipment performance that could be applied for larger bulk waste retrieval at both
Hanford and Savannah River Site.

Who is Involved in This Task?

Oceaneering Space Systems, under a contract from Federal Energy Technology
Center, provided a sampling system capable of retrieving salt samples from
locations in the tank annulus where the waste has dried into a salt deposit that
cannot be easily sampled with current methods. The Savannah River Site has
completed the tank sampling and begun analytical work that will be incorporated into
a report detailing the results of the findings. Data from laboratory analysis of the
waste composition by the Savannah River Technology Center will be used in
computer modeling of the transport of contaminants through the environment to the
regulatory point of compliance. [PC1]

What is Involved in Completing This Task?

To complete this task, 1) the sampling system must be delivered, 2) the samples
must be taken, 3) laboratory analyses must be performed on the samples, 4)
contaminant transport will be modeled, 5) conclusions and data from the analyses
must be put into a report, and 6) a report describing the conclusions and data must
be published.

Sites Supported by This Technical Solution

Savannah River Site (Waste Retrieval and Tank Closure, EM-30)
Hanford Site

For more information on this technology, contact

Pete Gibbons, Retrieval Technology Integration Manager

http://www.fetc.doe.gov/
http://www.fetc.doe.gov/
http://www.srs.gov/
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Numatec Hanford Corporation
Phone: (509) 372-0095
E-Mail: peter_w_gibbons@rl.gov

For more information on the progress of this deliverable,
contact

Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-Mail: betty.carteret@pnl.gov

Revised: November 29, 1999
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People and Organizations
International Program
Through close cooperation with EM-50's International Technology Systems
Application Program, the TFA has diversified and expanded its range of
technology solutions (see also Roger Gilchrist, Technical Integration
Coordinator). The strategy used by the International Program and TFA is to
leverage and coordinate DOE's foreign investments in technology,
performance data, and resources. This is done through joint definition
between the TFA and the user of the validated needs, negotiation of scope
and deliverables with the international performers, and delivery and
implementation of the final equipment or data to meet the users' schedules.

Nested Sampler

Planning for the Nested Array Fluidic Sampler activities began in 1998. This
activity is a collaboration among the Robotics Crosscutting Program, the
Tanks Focus Area, and AEA Technology from the United Kingdom. Through
funding provided by the Tanks Focus Area, the nested sampler is being
developed to obtain characterization information from multiple depths in
Hanford Site high-level waste tanks, and will help determine the waste
composition in the 1,000,000-gallon feed staging tank at the Hanford Site.
This information will be used to assure that the feed composition complies
with contractual agreements between DOE and private contractors for
privatization.

The nested sampler can obtain remote samples at multiple depths in the
tank using shielded sampling equipment. Its advantage is its ability to obtain
large sample volumes (up to 15L) which are taken while the tank waste is
being agitated, resulting in more representative samples. Planned for
deployment in 2003, the nested sampler is an integral part of a planned
waste sampling, at-tank analysis and transfer system at the Hanford Site. A
representative from Idaho National Engineering and Environmental
Laboratory will join the Hanford Site contractor and AEA Technology team in
future meetings to assess the applicability of the fluidic sampling system and
the Hanford bottle filling/handling method for potential application in high-
level waste tanks at the Idaho Nuclear Technology and Engineering Center.

Fluidic Sampler

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.eminternational.fsu.edu/
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The Savannah River Site uses baseline "dip" methods to obtain waste
samples from their high-level waste tanks. Sites such as Savannah River
and the Hanford Site needed improved methods for obtaining waste
samples to reduce worker exposure. During the week of September 21,
1998, a fixed-depth fluidic sampler was installed at SRS in tank 48 to collect
samples of tank waste above the tank risers. The Fluidic Sampler,
developed by AEA Technology, is a U-shaped tube equipped with a pump
used to lift tank waste samples to a tee. The tee, contained in a shielded
sampling station on top of the tank riser, draws the sample into the
sampling bottle so that the waste can be retrieved without exposing
operators to high levels of radiation when obtaining samples. This method
also improves the representative quality of the sample. Plans are underway
to obtain samples in 1999. A similar sampling device with the capability of
obtaining samples at multiple depths in the tank is under development to
support Hanford Site sampling and characterization needs.

Grout Formulation - INEEL

The Idaho National Engineering and Environmental Laboratory (INEEL)'s
newly generated liquid waste stream includes decontamination flushes,
evaporator overheads, and other dilute low-activity waste streams. The
stream is currently listed under the Resource Conservation and Recovery
Act (RCRA) and contains some cesium and trace TRU elements. Through
the Tanks Focus Area, AEA Technology is developing a grout formulation
compatible with existing RCRA disposal facilities (currently Envirocare, Inc.
of Utah). The objective is to develop the formulation, followed by a
demonstration at INEEL that disposes of the current inventory. Deployment
for this technology is envisioned to bring private vendors to the sites
required to dispose of the generated inventories. AEA Technology will
complete a full-scale mix test in the United Kingdom in 1999, with users
from INEEL present to witness the test. After the full-scale mix test, principal
investigators from AEA Technology will visit the U.S. to lay out the key
elements for the 2000 demonstration.

Salt Kinetics

The Hanford Site is embarking on the first phase of their high-level waste
treatment and immobilization activities. Because of the time, and hence,
cost involved with any delays or repairs to equipment during these activities,
it is important to control solid formation in tanks, transfer lines, and
processing equipment. Through the Tanks Focus Area, AEA Technologies
is performing thermodynamic and kinetics experiments in order to
understand and be able to predict any kinetic limitations during waste
treatment processes. Resulting studies from salt precipitation experiments
have proven quite useful. In FY00, AEA Technology salt precipitation work
will assist in modeling a ling plug at Savannah River Site, and in modeling
the phosphate system at the Hanford Site.

Russian Pulsating Mixer Pump
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Process heels, hard sludge, and debris inside old concrete storage tanks at
the Oak Ridge Reservation must be removed for the tanks to be
remediated. Through a contract with the Federal Energy Technology Center
(FETC), American Russian Environmental Services (ARES) is working with
Pacific Northwest National Laboratory (PNNL), TFA, and site staff on
development of a Russian Pulsating Mixer Pump for deployment at Oak
Ridge Reservation in FY00. The pump mobilizes and retrieves sludge waste
using an integrated jet pump, mixing pump, and transfer pump, and does
not introduce additional liquids into the tank.

Revised: January 3, 2000
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People and
Organizations
Office of Science
and Technology
The Tanks Focus Area is funded
by the Office of Science and
Technology (also called EM-50
for its spot on the organization
chart within the Office of
Environmental Management).
The Office of Science and
Technology is one of seven
Deputy Assistant Secretarial
Offices within DOE's Office of
Environmental Management.

So, what are each of these
agencies responsible for? Well,
starting at the top, DOE is
responsible for managing the
nation's energy supply and
delivery. It is also responsible for
developing nuclear weapons. The
Office of Environmental
Management, within DOE, is
responsible for cleaning up the
legacy of radioactive and
chemically hazardous waste at
over 130 sites in 33 states and
Puerto Rico. The number of these
sites changes as new sites are
identified or transferred to or from
another agency. The wastes at
these sites include high-level
waste, transuranic waste, low-
level waste, uranium mill tailings,
hazardous waste, and mixed

http://em-50.em.doe.gov/
http://em-50.em.doe.gov/
http://www.doe.gov/
http://www.em.doe.gov/
http://www.em.doe.gov/
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waste. The waste at these sites
was generated by both national
defense and nondefense
activities.

The Office of Science and
Technology (EM-50) manages
and directs focused, solution-
oriented national technology
development programs, such as
the Tanks Focus Area, to support
the Office of Environmental
Management. Programs for EM-
50 involve research,
development, demonstration,
testing, and evaluation of
innovative technologies that meet
users needs. Activities include
coordination and collaboration
with stakeholders, industry, and
international organizations.
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Technology Summary. DOE/EM-
0295, U.S. Department of
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People and Organizations
TFA Management Team
The Management Team consists of representatives from DOE-HQ EM-20
and EM-50 offices, DOE Site Representatives, the TFA Program Lead, and
the TFA Technical Team Manager.

Kurt Gerdes, TFA Program Manager, Headquarters (EM-50) 
Ken Picha, User Representative, Headquarters (EM-22)
Ted Pietrok, TFA Program Lead, Richland Operations Office 
Tom Gutmann, Site Representative, Savannah River Site 
Keith Lockie, Site Representative, Idaho National Engineering and
Environmental Laboratory 
Jackie Noble-Dial, Site Representative, Oak Ridge Reservation 
Joe Cruz, Site Representative, Hanford Site 
John Drake, Site Representative, West Valley Demonstration Project 
Tom Brouns, Technical Team Manager, Pacific Northwest National
Laboratory (non-voting, ex-officio)
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People and Organizations
TFA Program Office
The TFA Program Office works hand-in-hand with the TFA Technical Team
to ensure the successful execution of the technical program.

Ted Pietrok, Program Lead
Randy Brich, Program Execution Manager
Tom Ferns, Program Development Manager 
Lance Mamiya, Program Execution Manager

Program management support is provided by WPI and SAIC:

Brian Walker (SAIC), Technical
George Jacobson (WPI), Technical
Vince Panesko (WPI), Technical
Janna Unterzuber/Rohit Karamchandani (SAIC), Technical (at DOE-
HQ)

Revised: April 16, 2002
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People and Organizations
Site Representatives
The Tanks Focus Area manages the development and application of
technologies using an integrated approach to safely and efficiently
remediate tank waste at five tank sites in the U.S. Department of Energy
complex. The five sites are Hanford Site, Idaho National Engineering and
Environmental Laboratory, Oak Ridge Reservation, Savannah River Site,
and West Valley Demonstration Project. Because the sites have different
users and different issues, each site has a Site Representative. The role of
the Site Representative is to ensure that their site's interests are considered,
provide their site's users perspectives, and provide the TFA with information
about their site. If there is an issue or concern about that site, the Site
Representatives acts a liaison to solve the issue.

The Site Representatives are

Tom Gutmann, Savannah River Site
Joe Cruz, Hanford Site
Jacquie Noble-Dial, Oak Ridge Reservation
Keith Lockie, Idaho National Engineering
and Environmental Laboratory
John Drake, West Valley Demonstration
Project

Revised: April 17, 2001
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People and Organizations 

Site Technology Coordination Groups
(STCGs)
In creating the focus areas, there was also a need to create a group at each
site that was responsible for collecting, prioritizing, and communicating the
site's needs to the focus areas. These groups are called Site Technology
Coordination Groups. These groups allow the focus areas to gather all of
the information from the site on their particular problem (e.g., tanks) from
one source, instead of having to work with the different groups involved at
the sites. The STCGs ensure that major obstacles and needs of their site
are identified, prioritized, and communicated to the focus areas. For the
TFA, this information is the building blocks used to begin its annual process
of prioritizing the needs across the sites, into a complex-wide view. (The
latest version of this information is in the FY00 Site Needs Assessment.)
The STCG provides an essential link between technology providers and
technology users, and a mechanism for regulators and stakeholders to
contribute to the site technology planning process. Timely and cost-effective
demonstration and implementation of technologies for site cleanup is a
primary objective of the STCG.

For more information on the STCGs involved with TFA, please visit the
following web sites.

Hanford Site Technology Coordination Group

Idaho National Engineering and Environmental Laboratory Site
Technology Coordination Group

Oak Ridge Reservation Site Technology Coordination Group

Office of Science and Techology

Savannah River Site Technology Coordination Group

West Valley Demonstration Project Site Technology Coordination
Group Web Site

Revised: June 29, 2001

http://www.tanks.org/
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Site Needs Assessment FY 2000
March 2000

Contents

Executive Summary

Section 1 - Introduction

Section 2 - Site Needs Assessment and Technical Response Development Process

2.1  STCG Needs Submission and TFA Screen

2.2  Needs Analysis

2.3  Strategic Task Identification

2.4  Technical Response Development

2.5  Technical Response Rating

2.6  TFA Management Team Prioritization

2.7  Data Summary

2.8  Lessons Learned

Section 3 - The Next Process Steps

3.1  Finalize FY 2002 CRB Submittal

3.2  Office of Science and Technology (OST) Work Package Prioritization for the FY 2002 CRB

3.3  Prepare and Submit FY 2001 Program Execution Documents

3.4  Document in the MYPP

Section 4 - References
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People and Organizations
Tanks Focus Area Technical Advisory
Group
This section provides brief outlines of the qualifications of the TFA
Technical Advisory Group members as of Spring 2000.

Chair Wally Schulz
Deputy Chair Jimmy Bell
Members-at-Large Jimmy Bell

John Carberry
Gary Eller
John Roecker

Characterization and Monitoring
Subgroup

Bruce Kowalski,
Leader

Pretreatment Subgroup George Vandegrift,
Leader
Major Thompson

Retrieval Subgroup Paul Scott, Leader
Immobilization Subgroup Tom Weber, Leader

Joe Gentilucci
Frank Woolley

Closure Subgroup Robert Erdmann,
Leader
Dawn Kaback

Safety Subgroup Larry Tavlarides,
Leader

Revised: June 9, 2000
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People and Organizations
User Steering Group
The User Steering Group (or USG) acts as a board of directors for the
Tanks Focus Area Technical Team and is composed of senior managers
from the operating programs (users) at the five tank sites and from the three
non-user national laboratory partners in the TFA. This group ensures that
the TFA's technology development program meets the technical
requirements of the users. This group also works to ensure that the
technologies developed are effectively integrated into each site's tank waste
remediation strategy.

The steering group has responsibilities in three areas:

advocacy
adjudication
implementation.

The current operating program user representatives on the User Steering
Group are:

Hanford Site

Jim Honeyman, CH2M Hill Hanford Group
Ken Rueter, Washington Group International

Idaho National Engineering and Environmental Laboratory

Jim Valentine, Bechtel BWXT Idaho, LLC

Oak Ridge Reservation

Sharon Robinson, Oak Ridge National Laboratory

Savannah River Site

Jerry Morin, Westinghouse Savannah River Company

West Valley Demonstration Project

Fred Damerow, West Valley Nuclear Services

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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The non-user national laboratory partners of the group are:

Rod Quinn, Pacific Northwest National Laboratory
Susan Pickering, Sandia National Laboratories
Mike Baker, Los Alamos National Laboratory.

Revised: September 24, 2001
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TFA-Multiyear Program Plan
FY01-FY05

September 2000

Contents
Acronyms and Abbreviations

Executive Summary

1.0   Program Background and Problem Descriptions

2.0   Vision and Mission

3.0   Goals and Strategies

4.0   Focus Area-Centered Program Components

5.0   Technical Program

Problem
Element
1.1.1.1

  Monitor Tank Integrity/Avoid
Corrosion

Problem
Element
1.1.2

  Ventilate Tanks

Problem
Element
1.1.3

  Characterize Waste

Problem
Element
1.1.4

  Reduce Waste Volumes

Problem
Element
1.2.1.2

  Mobilize Bulk and Heel Wastes
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Problem
Element
1.2.1.4

  Transfer Waste

Problem
Element
1.2.1.5

  Detect and Mitigate Leaks

Problem
Element
1.2.2.2

  Dissolve Waste

Problem
Element
1.2.2.3

  Prepare Retrieved Waste for
Transfer and Pretreatment

Problem
Element
1.2.2.4

  Clarify Liquid Stream

Problem
Element
1.2.2.5

  Remove Radionuclides

Problem
Element
1.2.2.6

  Integrate Pretreatment and
Immobilization Technology
Systems

Problem
Element
1.2.2.7

  Process Sludge

Problem
Element
1.2.3.1

  Process LLW

Problem
Element
1.2.3.2

  Process HLW

Problem
Element
1.3.1

  Close Tanks

Problem
Element
1.3.2

  Dispose of LLW

Problem
Element
1.3.3

  Store and Dispose of HLW

Problem
Element 1.4

  Decontamination and
Deactivation
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FY2000 - FY2002 Multiyear Technical
Responses

The TFA developed a total of 49 technical responses to site needs received in FY99. These were prioritized for
funding (priority listing appears in TFA Site Needs Assessment). For FY00, the TFA anticipates funding to priority
#31.

Find a Multiyear Technical Response by a specific site need

Find a Multiyear Technical Response by response number

Note: The TFA Multiyear Technical Responses contain information valid just prior to issuance of the Program
Execution Guidance (PEG) in June 1999. Should there be any differences between information presented in the
Multiyear Technical Responses and the PEG, the PEG information has precedence.

Revised: December 2, 1999
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TFA - Midyear Review Report
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Acronyms and Abbreviations

1.0 Introduction

   1.1 Purpose of the reviews

   1.2 Multiyear Technical Response Review

   1.3 Midyear Review Meeting

   1.4 Environmental Management Science Program Workshop

2.0 Overview of the Program

   2.1 Key program goals and objectives

   2.2 FY00 Program Progress

   2.3 Environmental Management Science Program

3.0 Results of the Review

   3.1 99043, High-Level Waste Tank Corrosion Control and Monitoring

   3.2 99071, Alternative Air Filtration Technology

   3.3 99046, Waste Sampling and At-Tank Analysis

   3.4 99067, Heel Retrieval from Obstructed and Unobstructed Tanks
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   3.8 99054 A&B, Prevention of Solids Formation and Saltcake Dissolution

   3.9 99084, Solid Liquid Separation (Crossflow Filtration)

   3.10 99086, Consolidated Incineration Facility Evaporator

   3.11 99019, Conditioning and Immobilization of Low-Activity Waste

   3.12 99068, Specify and Enhance Design of High-Level Waste Glass
Melters

   3.13 99073, Improve Waste Loading in High-Level Waste Glasses
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Science Needs - FY01
January 2000

Potential FY01 Tanks-Related Science Topics

* S = Science, AR = Applied Research

S-WT-04-01 Tank Corrosion

S-WT-05-01 Technetium Chemistry

S-WT-06-01 Improved Waste Loading In HLW
Glasses

S-WT-07-01 Long-Term Waste Glass
Performance

S-WT-08-01 Waste And Radionuclide Chemistry

S-WT-09-01 Radionuclide Separation Science

S-WT-12-01 Moisture And Contaminant
Transport

AR-WT-01-01 In Situ Waste Analysis

AR-WT-08-01 Waste Chemistry and Physical
Properties for Processing

AR-WT-09-01 Radionuclide Separation

AR-WT-11-01 Chemical Analysis Methods
Validation

AR-WT-12-01 Vadose Zone Characterization
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1

Department of Energy

Richland Operations Office

P.O. Box 550

Richland, Washington  99352

November 15, 2000

Subject: Tanks Focus Area (TFA) Program Message

Since its inception in 1994, the TFA has enabled the ongoing development and implementation of

approximately 100 technologies, accounting for approximately 100 deployments. The TFA is pleased to

report continued accomplishments in fiscal year (FY) 2000 with a total of 24 deployments and 8

demonstrations. In addition to contributing to significant reductions in risk and schedule, the TFA

estimates a net cost savings (or avoidance) of approximately $250 million to date and anticipates the

savings of billions of dollars in the future through deployment of existing TFA technologies and data.

TFA’s success in implementation of new technical solutions is due in large part to close interactions with

cleanup program managers, which have been greatly facilitated by the TFA Technology Integration

Managers. In addition, under the Focus Area–Centered Approach, the valued expertise of the

Crosscutting Programs has contributed further to technical accomplishments at the sites. This expertise,

along with the extensive technical expertise provided through the TFA Technical Advisory Group, resulted

in numerous requests for technical assistance in FY 2000, including the following notable examples:

• Savannah River Site—TFA provided direct management of the Salt Processing Project Research and

Development effort including revision of technology roadmaps, development of technology down-

selection criteria, and preparation of a comprehensive R&D Program Plan, in addition to direct

project management of the technology development activities.

• Idaho National Engineering and Environmental Laboratory—TFA conducted three independent

reviews to evaluate treatment options for the site’s tank-related wastes, investigate the technical

validity of an externally proposed treatment option, and provide technical recommendations in

development of a Direct Vitrification Roadmap for Sodium-Bearing Waste.

• Fernald Environmental Management Project—TFA conducted an independent review to evaluate

design documents related to waste handling and retrieval technology for remediation of silos at the site.

TFA continues to measure its success through the development, delivery, and deployment of integrated

technical solutions and the provision of critically needed technical assistance. TFA looks forward to

continued close interaction with site users to develop technical solutions that will reduce risk, save cost,

and shorten cleanup schedules. As a provider of near-term baseline solutions and longer-term strategic

solutions, TFA will continue to leverage national and international resources to assist sites in solving

their toughest cleanup problems.

Thank you for your continued support of the TFA!

Ted Pietrok, Program Lead

Tanks Focus Area
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Technical solutions working to
effect tank cleanup
The U.S. Department of Energy (DOE)
continues to face a major radioactive waste
tank remediation effort with tanks
containing hazardous and radioactive waste
resulting from the production of nuclear
materials. With some 90 million gallons of
waste in the form of solid, sludge, liquid,
and gas stored in 287 tanks across the DOE
complex, containing approximately 
650 million curies, radioactive waste storage
tank remediation is the nation’s highest
cleanup priority.

Differing waste types and unique technical
issues require specialized science and
technology to achieve tank cleanup in an
environmentally acceptable manner. Some
of the waste has been stored for over 
50 years in tanks that have exceeded their
design lives. The challenge is to

characterize and maintain these contents in
a safe condition and continue to remediate
and close each tank to minimize the risks of
waste migration and exposure to workers,
the public, and the environment.

In 1994, the DOE’s Office of Environmental
Management (EM) created a group of
integrated, multiorganizational teams
focusing on specific areas of the EM
cleanup mission. These teams have evolved
into five focus areas managed within EM’s
Office of Science and Technology (OST):

• Tanks Focus Area (TFA)

• Deactivation and Decommissioning
Focus Area

• Nuclear Materials Focus Area

• Subsurface Contaminants Focus Area

• Transuranic and Mixed Waste Focus
Area

THE TANKS FOCUS AREA WORKS WITH USERS TO
IMPLEMENT TECHNICAL SOLUTIONS TO SITES’ NEEDS

Hanford Site

Idaho National Engineering and 
Environmental Laboratory

Fernald
(Technical Assistance)

• 3 Silos

West Valley 
Demonstration Site

Oak Ridge 
Reservation

Savannah River Site

• 3 Tanks
• 12K Gallons
• 0.6M Curies

•177 Tanks
•54M Gallons
•200M Curies

•18 Tanks (including calcine
storage facilities)

•2.4M Gallons
•25M Curies

•40 Tanks
•0.43M Gallons
•13K Curies

•49 Tanks
•35M Gallons
•420M Curies



The TFA Mission is to work with users
to develop, implement, and deliver
technical solutions through an integrated
approach to safely and efficiently
accomplish tank waste remediation at five
major DOE tank sites.

The Tanks Focus Area

• brings together the sites’ users, technical
experts, and efficient management
concepts to execute the mission;

• integrates efforts across the sites and
utilizes multiple funding organizations;
and

• builds teams of users and providers to
deliver and deploy technical solutions.

To accomplish this mission, TFA Goals
include working to increase OST’s funded
results, reduce programmatic and technical
risk, and pursue contingency or alternative
technology approaches.

Pursuant to the mission and
these goals, TFA seeks to

• integrate technical
solutions into cleanup
efforts;

• create plans to
address EM’s
toughest problems,
help sites reduce
technical risk, and meet
compliance agreements;

• develop technologies for deployment at
multiple sites as the new baseline
approach to cleanup;

• reduce environmental risk through
comprehensive technical solutions;

• provide services and technologies that
enhance worker safety;

• reduce cost and accelerate cleanup
schedules;

• provide benefits outside the
EM program by providing

innovative technical
solutions to other

agencies and
organizations.
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The
Tanks Focus Area
is committed to

responding to critical tank
cleanup needs at DOE sites by

providing technologies and
science that represent the best
technical solutions that are

available.
—Ted Pietrok, 

Tanks Focus Area 
Program Lead
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THE TANKS FOCUS AREA VISION—
ENABLE TANK CLEANUP AT DOE SITES



Tank remediation follows five key process
steps described below. Characterization and
monitoring are critical and integral
throughout each process step.

Safe Waste Storage—TFA supports site
efforts to resolve technical issues associated
with safe waste storage. Each site requires
improvements in monitoring tank integrity,
preventing tank corrosion, ventilating tanks,
and characterizing tank waste. Waste
minimization technologies are also being
implemented to reduce the volume of waste
being added to the tanks. TFA is investing
in tools to more effectively monitor the
conditions of the tanks and more cost-
effectively maintain safe tank conditions.

Retrieval—Before closure, most
radioactive waste tanks require waste
retrieval, which must be accomplished with
minimal impact on other tank cleanup
activities and downstream waste processing.
Waste types include solid, sludge, liquid,
gas, and miscellaneous debris, each type
and combination presenting unique
challenges. Retrieval requires remotely
controlled equipment operations with tools
able to enter underground tanks through
small openings. Retrieval processes must
also avoid causing waste to congeal or
solidify, resulting in plugged transfer pipes.
Characterizing and monitoring waste
chemistry and physical properties help
avoid unwanted solids formation during
retrieval and transfer. TFA is developing
methods that mobilize hard, solid waste at
tank bottoms (“heels”) without adding
water, while still enabling optimal transfer
and treatment properties.

Closure—Closure of tanks is important for
reducing costs and accelerating cleanup
while minimizing the potential for release

of wastes to the environment. The current
baseline practice for closing tanks is to fill
them with a grout formulation to
immobilize tank waste residues. Technical
solutions are being used to stabilize residual
waste and provide structural
integrity and isolation for
emptied tanks. TFA is
developing characterization
solutions to support the
negotiation of closure criteria
within regulatory constraints
and tank cleaning methods that
do not introduce excess water
or chemicals with undesirable
effects on downstream
processes. TFA is also
considering long-term
stewardship issues within its
technical solutions for closure.
Closure solutions also address
the final disposition of
immobilized waste forms
retrieved from tanks.

Pretreatment—Once
retrieved, waste must be
immobilized into a stable waste
form. However, directly
immobilizing all retrieved waste
without pretreatment steps
would be unnecessarily
expensive and exceed planned
storage space. Radionuclide
separations are critical to
isolation of low- and high-
activity fractions. Therefore,
TFA is developing waste
minimization solutions to
separate waste types and
reduce high-level waste (HLW)
volumes. In addition, process
monitoring technologies are
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Closure

High-Level Waste D

TECHNICAL SOLUTIONS ARE
CATEGORIZED INTO KEY PROCESS STEPS



needed to improve operations of
pretreatment systems.

Immobilization—Sites must immobilize
their waste into solid and stable forms that
prevent release of radioactivity or hazardous
chemicals to the environment. The highly
radioactive waste is melted into a durable,
vitrified (glasslike) form. The less

hazardous fraction of radioactive waste is
immobilized through vitrification or
grouting. TFA continues to provide technical
solutions to DOE to enhance glass and
grout formulations and improve melter and
waste product performance. Process and
performance monitoring methods are also
being evaluated to improve immobilization
operations.
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• Needs based

• Leveraged resources

• User driven

Each of the DOE sites provides its science,
technology, and long-term stewardship
needs to TFA and the other focus areas
annually. The needs set identifies the areas
in which the users need technical solutions
to reduce uncertainty, risk, cost, and
schedule in their cleanup programs.
Therefore, it is the primary basis for the
technology development program. TFA
actively works with the sites through its
network of Technology Integration
Managers (TIMs) to understand the
problem to be solved, the required
performance specifications, the timing of
the technical solution, and its integration
with other functions.

Once site needs are clearly understood,
TFA—through the TIMs—leverages a vast
array of resources to develop technical
responses that will solve the problems
identified in the need. The technical
solutions are derived from resources such as

academia, industry, and various DOE
programs. In addition, TFA strives to
identify solutions that will solve needs at
multiple sites and ultimately become part of
the baseline approach to cleanup. In these
ways, leveraging enables TFA to maximize
the technical strength of the program and
make the most efficient use of appropriated
funding. The leveraging of all available
resources is the essence of the focus
area–centered approach.

To ensure that the provided needs sets
include the most critical priorities at the
sites, that the technical solutions will meet
the needs, and that TFA addresses both
near- and long-term site issues, TFA uses a
management team approach. The TFA
Management Team, composed of DOE
representatives from each site and the
appropriate DOE Headquarters offices,
prioritizes TFA technical responses annually
prior to development of the OST budget
request. In addition to the TFA Management
Team, TFA utilizes a User Steering Group,
which consists of senior-level managers
from contractors at tank waste sites and
national laboratories who advocate the TFA
program. In these ways, the TFA program is

assured of being user driven.
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TFA’S SUCCESS IS AIDED BY THREE KEY PROGRAM
MANAGEMENT AND IMPLEMENTATION CONCEPTS

International/
Universities/

Industry

ASTD
Program

Focus
Areas/

National
Labs

Science/
Applied

Research
Regulators

Programmatic
Drivers

Stakeholders

Tribal
Nations

Crosscutting
Programs

(RBX, ESP, CMST)

TFA
Program

TFA
Mgmt
Team

Sites

TFA integrates programs and
other resources to meet the
needs of sites.



OST’s program components are fully
integrated into TFA’s Focus Area–Centered
Approach. Through its integration
role, the TFA and its partners strive
to ensure planned and ongoing
science and technology
development work supports the
user’s needs without duplication.

Crosscutting Programs—The
OST focus areas share three
common science and technology
disciplinary needs:

• Efficient Separations and
Processing enables segregation of
waste by distinct chemical and
physical properties.

• Robotics utilizes remotely operated
machines to characterize and handle
wastes, preventing unnecessary human
and environmental exposure.

• Characterization, Monitoring, and
Sensor Technology develops enabling
tools for identifying and analyzing waste
constituents throughout all aspects of the
cleanup process.

Industry Programs—Through DOE’s
National Energy Technology Laboratory,
private-sector companies work
cooperatively with TFA in developing
technical solutions for deployment at DOE
sites.

University Programs—Coordinates
research and development of technologies
that foster relations between universities
and industry for advancement of science
and engineering capabilities.

International Programs—Augments
DOE’s investments in science and

technology by providing solutions based on
waste remediation lessons learned from
other nations.

Environmental Management Science
Program (EMSP)—Focuses on scientific
research that supports environmental
decisions, technical risk reduction, and
advanced technologies.

Accelerated Site Technology
Deployment (ASTD)—Facilitates the
implementation of proven technical
solutions across the DOE complex.

Long-Term Stewardship—Addresses
issues related to the hazards that will
remain after DOE completes cleanup of sites
to ensure that selected remedies will remain
protective of future generations.
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Technical Assistance Provided
to Idaho National Engineering
and Environmental
Laboratory
• TFA’s immobilization technology experts

researched glass formulations to expand
the Composition Variability
Study for supporting direct

vitrification and full
separations flowsheet options
for Idaho National Engineering

and Environmental Laboratory
(INEEL) calcined waste.

• TFA is developing a process for
treatment of INEEL calcined waste that

will meet federal waste repository disposal
criteria while supporting the compliance
with a State of Idaho deadline for waste
treatment. A pilot-scale vitrification
demonstration using surrogate calcined
waste was completed in August 2000.

• TFA supported completion of a feasibility
study on a grout pilot plant for treatment
of newly generated liquid waste (NGLW).
The grout process developed was shown
to be feasible to directly treat this waste
stream and ship it to a low-level waste
disposal site, thereby preventing future
additions of liquid waste to the HLW

tanks. TFA also supported INEEL in
investigating alternatives for treatment of
sodium-bearing waste (SBW), including
the option to incorporate pretreatment
processes into the NGLW grout pilot plant
to enable SBW to be treated with the same
process.

• At INEEL’s request, TFA evaluated the
technical feasibility and applicability of a
steam-reforming process for treating
INEEL’s SBW. The TFA report
recommended that DOE-Idaho not pursue
further steam-reforming initiatives for
treating the SBW to produce a waste form
for disposal in a federal HLW repository or
in the Waste Isolation Pilot Plant. As a
result of this investigation, steam
reforming may still be considered as an
optional treatment process for secondary
waste streams generated by the direct
vitrification process.

• At the request of DOE-Idaho, TFA
conducted an independent assessment of
alternatives being considered for treatment
of SBW and calcine waste as part of the
environmental impact statement process.
The TFA review resulted in a
recommendation to select direct
vitrification as the preferred alternative for
treatment of SBW. The review also
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Idaho National Engineeringand Environmental Laboratory18 Storage Facilities (11 tanks, 7 calcine bins) 
2.4M Gallons, 25M Curies

• 24 Deployments in radioactive tank waste remediation environments

• 8 Demonstrations to support future deployment decisions

• 5 Ready for Implementation, proven technical solutions that are validated by users at 
DOE sites and documented in Innovative Technology Summary Reports

The following pages highlight several key technical solutions delivered by TFA during 
FY 2000. Technologies are identified by their Tech IDs in OST’s Technology Management
System (TMS). The TMS database provides access to information relevant to EM
programs, technical solutions, cleanup problems, and sites. TFA has approximately 
100 listings in TMS, viewable at http://tms.em.doe.gov.

FISCAL YEAR 2000 TFA ACCOMPLISHMENTS



concurred with the site
recommendation that a
final record of decision
on calcine waste
treatment be extended to
allow time for further
investigation of key
technical questions. This
recommendation
supports critical state
agreement milestones
for treatment and
disposal of the liquid
SBW. On this basis,
DOE-Idaho
recommended a baseline
change to direct
vitrification as the
preferred treatment
option for both SBW
and calcine. Further
investigations will
support a future decision
on the need for
pretreatment processes
for the calcine waste.

• TFA assembled a
second expert panel
that reviewed the
proposed technology
development
roadmap supporting
direct vitrification of
SBW. The review
concluded that the
proposed roadmap is
technically valid,
reasonably
comprehensive, and
feasible, assuming
management of
programmatic
constraints can be
achieved.
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Integration of Key Environmental Management Science Program
Developments into TFA Projects

TFA Salt Processing Project—Next Generation Crown Ethers (EMSP 55087),
New Silicotitanate Waste Forms (EMSP 60345), and Foaming in Radioactive Waste
Treatment (EMSP 60143)
TFA is managing the research and development program for the Salt Processing
Project at the Savannah River Site. Three candidate cesium removal technologies
are being considered for down-selection:

•Crystalline Silicotitanate (CST) Non-Elutable Ion Exchange,

•Caustic Side Solvent Extraction (CSSX), and 

•Small Tank Tetraphenylborate Precipitation (STTP)

The integration with EMSP is clearly important,
considering that two of the three potential
processes (CST and CSSX) directly relate to
research conducted under EMSP. The principal
investigators (PIs) from these EMSP projects are
funded through TFA to bring their expertise and
creativity to the development and selection
process for this critical DOE project. The third
process (STTP) experienced foaming issues, and the EMSP PI investigating foaming
was brought in to help evaluate and select optimal antifoaming agents.

TFA HLW Melter Improvements—Millimeter-Wave Measurements (EMSP 65435)
Initial development of the millimeter-wave guide to measure melt properties was so
promising that the instrument was demonstrated during TFA-sponsored pilot-scale
melter studies at Clemson University.

TFA Solids Formation Investigations—Predictive
Modeling of Phase Separation for Strontium,
Americium, and Curium (EMSP 54621)
DOE sites use a software model, Environmental
Simulation Program (ESP), to predict conditions that
could plug pipelines during transfers of radioactive
waste.TFA is helping improve the model with
additional data for compositions not covered by the
current model.The EMSP PI was directly funded by
TFA to upgrade the ESP model with energy

parameters from EMSP research.

TFA Long-Term Glass Performance—Silica Reactivity in Subsurface Environments
(EMSP (55042) and Ion-Exchange Processes and Mechanisms in Glasses (EMSP
60362)
These projects demonstrate another benefit of the two-way interchange between
TFA programs and EMSP projects. In the previous cases, EMSP PIs were funded
directly by TFA to perform additional tasks related to their EMSP work; in this
example, the knowledge developed through EMSP projects modified the TFA
program evaluating issues associated with long-term stability of waste glasses.

Cutaway view of a plugged pipeline.

CST fine precipitate.



Corrosion
Monitoring System

Helps Protect Tank
Integrity; Minimizes
Waste Volume (Tech

IDs 1985 and 2015)
Since many DOE tanks have exceeded their
design lives and it will be many years
before the waste is retrieved, long-term
integrity of storage tanks is critical to
maintaining safe storage of radioactive
waste. Much of the radioactive liquid waste
around the DOE complex is stored in
carbon-steel tanks that are susceptible to
nitrate ion–induced corrosion cracking.
Baseline corrosion control methods involve
the addition of a corrosion inhibitor (a
caustic sodium hydroxide solution) to
maintain a protective pH level that inhibits
the corrosion process. The sodium adds to
waste volumes requiring treatment and
disposal. Fine-tuning corrosion inhibitor
additions through improved monitoring can

minimize
additional
waste
volumes and
associated
processing
costs.

To combat
corrosion of
tank walls
and improve
the corrosion
control
process, TFA

and partners at the Hanford Site have
worked together to develop and deploy an
electrochemical noise (EN)–monitoring
device called the EN Corrosion Monitor

System. The monitor detects
electrochemical reactions during the
corrosion process and interprets these
signals to identify the type (uniform or
localized) and extent of corrosion taking
place. In January 2000, tank farm
operations staff at the Hanford Site
completed installation of a Corrosion Probe
into double-shell tank AN-105. This was the
fourth Corrosion Probe installed at Hanford
with TFA support. The probe’s integrated
data analysis software provides real-time
data, enabling operators to take quick and
effective actions, while refining and
minimizing the amount of corrosion
inhibitor added to the waste. While the
principles of the EN technology have not
changed since installation of the first probe,
enhancements to the design and data-
gathering equipment—particularly the new
electrode pass-through and updated
software—are expected to provide
significant improvements in performance. In
addition, multiple features on the upgraded
probe enable numerous functions to occur
using only a single riser. Because riser
demands are high, this capability is critical
to making these features available to
Hanford Site users when needed.

TFA also funded efforts to develop an
Integrated Corrosion Probe Monitoring
Station to serve as a central data collection
point for the various corrosion probes
installed in Hanford’s AN Tank Farm. The
Integrated Corrosion Probe Monitoring
Station was successfully installed in the AN-
271 instrument building in August 2000.
Based on the final probe design, another
corrosion monitoring system (EN probe plus
aboveground cabinets and instrumentation)
is scheduled for installation in FY 2001.
This system will also be routed back to the
integrated corrosion monitoring station.

A probe under development the Savannah
River Site (SRS) both continuously monitors
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Hanford Site177 Tanks54M Gallons 200M Curies

In January 2000, two
cranes lifted the 55-
foot Corrosion Probe

into position over the
riser, and operators on

the ground helped
guide the probe into

Hanford Tank AN-105.
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corrosion using EN technology and measures
concentrations of corrosive waste
constituents and corrosion inhibitors using
Raman spectroscopy. SRS plans to combine
the Raman Probe capabilities with those of
the EN Corrosion Probe to determine the
optimum chemical species concentrations for
controlling corrosion while minimizing
sampling requirements.

Fluidic Sampler Successfully
Demonstrated (Tech ID 2119)
Baseline slurry/supernatant tank waste
sampling methods at the Hanford Site
employ conventional “grab” sampling
techniques, which can capture
nonhomogeneous samples, require multiple
operations to obtain a sufficient sample
volume, and also present exposure risks
to workers. A representative—and
preferably rapid—sampling and
analysis system needs to be developed
and demonstrated, to support delivery
of waste feed to the waste treatment
plant. Tank farm operations personnel
must verify the contractually specified
bulk constituents and radionuclides
before batch transfer of waste.

TFA has funded the development of the
variable-depth Fluidic Sampler, which uses
a vertical sample hold-up reservoir as an
integral part of the existing sample line. In

this new design from
an international partner,
the sample bottle is
filled to near-zero
headspace without
using a vacuum to
draw samples. The
initial demonstration of
the RCRA-compliant
fluidic sampling
method in January
2000 resulted in some
sand surrogates
remaining in the
sample reservoir.
Following a redesign,
results from follow-up
testing showed that
surrogates containing
sand completely drained from the sample
hold-up reservoir into the sample bottle.
The Fluidic Sampler will be safer to operate,
require less maintenance, and provide larger
and more representative samples than the
baseline method.

“The
Tanks Focus Area is an

active partner in many parts of
the River Protection Project. For example,

TFA sponsors waste chemistry analysis and
modeling, which is a key component of our

system design efforts and project planning. Many
TFA/OST sponsored activities have been used in the

waste treatment plant design. Additionally, the Office of
River Protection recently negotiated an aggressive new
schedule for the Tri-Party Agreement (Federal Facility

Consent Agreement) with the Washington State
Department of Ecology. The new schedule includes
commitments to deploy new and improved retrieval
and leak detection technology for our single-shell

tanks. We are looking forward to continuing
our successful partnership with the TFA.”—

E. J. Cruz, TFA Management Team
Site Representative, Office of

River Protection

The combined probe
includes the Raman
portion at the bottom,
threaded into the
electrochemical noise
portion at the top. The
six electrodes on this
array will provide real-
time corrosion data,
while the Raman
instrument will provide
real-time analysis of the
chemical species in the
waste.

TFA and AEA Technology are adapting the fluidic
sampling technology deployed at SRS to develop a
mobile, variable-depth sampling system that can
be used on multiple-feed staging tanks at the
Hanford Site. The top of the Fluidic Sampler,
which attaches to the sample bottle, is contained
within a sampling station shown above. This
feature enables remote sampling, provides better
contamination control, and exposes operators to
less risk than baseline “grab” sampling methods.



Transfer Pipeline
Plugging
Prevention 

(Tech ID 2970)
TFA is working with the
Characterization, Monitoring, and

Sensor Technology Crosscutting
Program and Florida International
University (FIU) to develop a system to
reduce the risk of pipeline plugging during
tank waste retrieval activities. The Dual
Coriolis Monitor detects weight percent
changes in suspended solids by
continuously monitoring the density of tank
waste being transferred through pipelines.
This real-time monitored data, coupled with
a better understanding of solids formation
and plugging chemistry in pipelines, will
ensure safe and cost-effective retrieval
operations. Experience from an ORNL
deployment of the Dual Coriolis Monitoring
System in FY 2000 was integrated into a
demonstration test loop at FIU to produce a
prototype planned for deployment at SRS in
FY 2002.

Gunite Tank Waste Retrieval
Completed (Tech IDs 85, 812,
2085, 2116, 2194, 1510, 2093,
2232, and 2384)

In the 1990s, sluicing operations at the Oak
Ridge Reservation (ORR) removed the bulk
of the waste in the site’s Gunite and
Associated Tanks (GAATs). However,
residual sludge remained at the bottom of
the tanks, hindering closure activities. TFA
and its partners, including the Robotics
Crosscutting Program, have worked with
users at ORR to develop a suite of
technologies to help the site fill technology
gaps and meet compliance schedules for
tank waste retrieval while reducing
personnel exposure.

For example, beginning with GAAT W-3 in
1998, the Modified Light Duty Utility Arm
(MLDUA), Houdini vehicle, and Confined
Sluicing End Effector retrieved and
consolidated sludge waste from the gunite
tanks into GAAT W-9. There, the waste was
conditioned to enable safe transfer of
sludge/slurry to the Melton Valley Storage
Tanks (MVSTs) to await treatment, leaving a
dense sludge layer at the bottom of W-9.
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 Oak Ridge Reservation

40 Tanks

0.43M Gallons, 13K Curies

Pipeline Unplugging Methods
under Development (Tech ID 2367)

TFA is also working with Industry
Programs to sponsor a demonstration of
pipeline unplugging methods at FIU
using specially constructed testbeds.
Several effective means of removing
simulated blockages in pipelines were
demonstrated. One uses sonic resonance
to apply varying vibration frequencies,
breaking the bond holding the blockage
to the pipe. Another method uses water
pressure and scouring inserts called
“pigs” to remove blockages.

Dual Coriolis density meters in the FIU test loop.



During August and September 2000, Oak
Ridge National Laboratory (ORNL) staff
used the Heavy Waste Retrieval System in
conjunction with the MLDUA and Houdini
vehicle to complete retrieval and transfer of
sludge and slurry waste from W-9 to Bethel
Valley Evaporator Service Tank W-23. At W-
23, the waste was mixed to allow the
heavier particles to settle out; then the
slurry was transferred to the MVSTs to
await treatment and disposal. More than
156,000 gallons of waste was transferred
during the final cleanout of W-9. The
Tennessee Department of Oversight,
Environment and Conservation inspected
the tank in September and concurred that it
was sufficiently clean to cease waste-
removal operations.

Completion of the gunite tank retrieval
operations represents a significant site
milestone in cleanup of the GAATs. Results
of retrieval activities conducted there
provide valuable lessons learned and
information for other DOE tank sites to use
in evaluating retrieval options and
developing plans for future retrieval
projects.
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“The
contributions of the
Tank Focus Area are

immeasurable to the Environmental
Management Program at Oak Ridge....

Removal of this material from the [gunite]
tanks prevented potential risk to workers, the

public, and the environment. This project was the
first of its kind completed in the United

States...Many of these technologies were funded
through TFA. We were able to complete the

GAAT project 12 years ahead of schedule.”—
Daryl Green, TFA Management Team

Site Representative, Oak Ridge
Operations Office

By integrating the Confined Sluicing End Effector with the remote
capabilities of the Modified Light Duty Utility Arm and the Houdini vehicle
(pictured here), TFA helped deliver a highly successful method for retrieving
waste from the gunite tanks.

The entire GAAT Remediation Project
Team, lead by manager Dirk Van
Hoesen (right), gathered to receive
congratulations from Secretary of Energy
Bill Richardson (center), and Tennessee
Congressman Zach Wamp (left).



Salt Processing
Project (Tech IDs 21
and 3088)

The Salt Processing Project
(SPP) addresses the salt (soluble)

waste treatment portion of the
SRS HLW cleanup effort. This

critical project encompasses the selection,
design, construction, and operation of
pretreatment technologies and facilities to
prepare salt waste feed material for
subsequent treatment at the site’s Saltstone
Facility and Defense Waste Processing
Facility (DWPF). In March 2000, DOE asked
TFA to manage the research and
development portion of the project and
specifically to review and revise the existing
technology development roadmaps, develop
selection criteria, and prepare a
comprehensive R&D program plan for three
candidate cesium removal technologies, as
well as the alpha and strontium removal
technologies that are part of the overall SPP.

• The Alpha and
Strontium Removal
process step
removes the soluble
uranium, plutonium,
and strontium
contained in the salt
solution. In the
cases of cesium
removal (e.g. Small
Tank Tetraphenyl-
borate Precipitation),
alpha and strontium
removal occurs

simultaneously with precipitation of
cesium. In the CST Nonelutable Ion
Exchange and Caustic Side Solvent
Extraction cesium removal processes,
alpha and strontium removal must occur
before removing cesium from the solution,
increasing process complexity and
necessitating a solid-liquid separation step.

The three candidate cesium removal
technologies are as follows:

• CST Nonelutable
Ion Exchange—
This process
uses three ion-
exchange
columns in
series to adsorb
cesium onto
CST. The
decontaminated
salt solution is
then combined
with evaporator
concentrate from the Effluent Treatment
Facility, followed by solidification and
disposal as saltstone grout. The cesium-
loaded CST is transferred as a slurry to the
DWPF for incorporation into glass.

• Caustic Side Solvent Extraction—In this
process, a sparingly soluble diluent
material carries an extractant that
complexes with cesium ions in the
caustic solution. This process results in
two waste streams: a decontaminated
waste stream disposed of as saltstone
grout and another including the cesium,
which is sent to DWPF.
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The University of South Carolina’s Filtration Research
Engineering Demonstration facility was used to
demonstrate crossflow filtration in the alpha and
strontium removal process.
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Rotor

Separating Zone

Housing

More Dense
Phase Inlet

Less Dense
Phase Inlet

More Dense
Phase Exit

Less Dense
Phase Exit

Upper
Collector

Upper
Weir

Lower
Collector

Lower Weir

Annular
Mixing
Zone

Caustic side solvent extraction occurs in a series of
centrifugal contactors, one of which is shown here in
cutaway view.

Ion-exchange column loaded
with crystalline silicotitanate.



•Small Tank Tetraphenylborate
Precipitation—This process uses chemical
precipitation/adsorption and filtration to
separate cesium-137, strontium-90, and
plutonium from salt solutions into a low-

volume, high-radioactivity waste stream
(the “precipitate”) and a high-volume, low-
radioactivity waste stream (the “filtrate”).
The precipitate is washed to reduce the
nitrite concentration prior to transfer to
DWPF for incorporation into glass; the
filtrate is combined with evaporator
concentrate and then solidified and
disposed of as saltstone grout.

The R&D program is responsible for
resolving high-risk issues and delivering
technical results on the alpha/strontium
removal process and each cesium
removal process to support DOE
selection of a preferred salt waste
pretreatment option and initiation of
associated design activities.
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Small Tank Tetraphenylborate
Precipitation process
equipment is tested in a hot
cell with actual waste
samples.

Progress in FY 2000
Alpha and Strontium Removal
Sorption Kinetics
▼ Verified design bases through sorption studies on monosodium 

titanate
▼ Identified alternative testing materials
▼ Initiated characterization of soluble actinides in real waste
Solid Liquid Separation Studies
▼ Demonstrated flux rates at or exceeding designing requirements 

through large-scale filtration tests with simulated sludge and 
monosodium titanate

▼ Initiated tests on candidate chemical additives
▼ Completed survey of alternative solid-liquid separation

technologies

CST Nonelutable Ion Exchange
Sorbent Stability
▼ Verified cesium loading in column test using real waste
▼ Observed column plugging in real waste and simulant tests
▼ Initiated contract for manufacturing modifications to reduce
leaching of excess materials
▼ Validated Texas A&M equilibrium model for cesium loading at 

various temperatures
Gas Generation
▼ Conducted small-column tests in High Flux Isotope Reactor fuel 

element that showed no adverse effect of radiolytic gas
generation on cesium sorption

▼ Measured thermal conductivity data to support models
▼ Prepared tall-column system for gas disengagement tests
Sorbent Handling and Sampling
▼ Conducted sampling tests with HydragardTM Sampler—

performance was unchanged by presence of CST
▼ Demonstrated CST size reduction in two vendor tests
▼ Demonstrated the ability to effectively mix size-reduced CST,

including resuspension after six days of settling

Caustic Side Solvent Extraction
Solvent Properties and Stability
▼ Finalized selection of solvent components and identified potential

commercial suppliers
▼ Completed cobalt-60 external irradiation tests
▼ Verified sustained performance of solvent in thermal (chemical) 

stability tests
Flowsheet Tests
▼ Conducted proof-of-concept waste simulant flowsheet tests,

without solvent recycle, using 2-cm centrifugal contactors
▼ Met or exceeded target cesium decontamination and

concentration factors in flowsheet testing

Small Tank Tetraphenylborate Precipitation
Catalytic Product Decomposition
▼ Gained improved understanding of tetraphenylborate 

decomposition through extensive catalyst experiments
▼ Demonstrated success of precipitation process in the presence

of a significant decomposition reaction using a 20-liter
Continuous Stirred Tank Reactor (CSTR)

Reactor/Vessel Foaming
▼ Studied the cause of foaming in 10% potassium

tetraphenylborate slurry
▼ Selected Illinois Institute of Technology’s antifoaming/defoaming

agent out of three candidates evaluated
▼ Demonstrated effectiveness of selected antifoaming agent in the

20-liter CSTR

For more information on the SRS Salt Processing Project, see
http://www.srs.gov/general/srtech/spp/index.html

The SPP Research and Development
Program is funded jointly by the DOE
Offices of Science and Technology (EM-
50) and Project Completion (EM-40).
Participants in the program include the
Savannah River Technology Center, Oak
Ridge National Laboratory, Argonne
National Laboratory, Sandia National
Laboratories, Pacific Northwest National
Laboratory, and various universities and
commercial vendors.
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Processing of
Vitrification

Expended Material
Accelerated (Tech ID

2383)
At the West Valley

Demonstration Project
(WVDP), HLW from large

underground storage tanks has been
removed and vitrified, generating
radioactive waste material in the form of
used equipment and instruments, referred
to as “vitrification-expended material.” This
contaminated waste, along with the future
wastes from ongoing vitrification
operations, will require processing to cost-
effectively meet disposal facility
requirements.

In an ASTD effort, TFA has funded the
Vitrification Expended Material Processing
System to sort, segregate, size-reduce,
chemically and radiologically
decontaminate, and package all materials
and equipment that have been declared
waste. To minimize radiation exposure to
workers, waste processing operations are
carried out remotely in the vitrification cell
and the chemical process cell. The process
of preparing HLW-contaminated equipment
and instruments into a disposable form

requires various
tools,

many of which are modified from
commercially available products like cranes,
power manipulators, transfer cart and
trailer, and remote and shielded viewing
equipment. Other tools are custom-designed
to fit the unique configuration in the
vitrification facility at WVDP. These include
a conceptual mobile cutting workstation,
remotely operated cutting tools, a
water/steam washing system, radiological
surveying capabilities, and remote handling
equipment and fixtures.

By August 2000, approximately 280 cubic
feet of nonstandard HLW had been reduced
to 20 cubic feet of HLW and 60 cubic feet of
low-level waste. The HLW is awaiting
encapsulation in canisters, pending
approval by the Office of Civilian
Radioactive Waste Management.
Accelerated deployment of expended
materials processing cuts costs by reducing
the volume of waste requiring management
and storage following vitrification. In
addition to serving as a processing system
for HLW-contaminated equipment, the
processing system may be used for similar
waste already in storage and other high-
activity wastes being generated as part of
WVDP operations. Subsequent deployments
are possible at sites that process HLW,
including Hanford, SRS, and INEEL.

 West
Valley 

 Demonstration 

Project

3 Tanks

12K Gallons, 0.6M Curies

The vitrification cell at West Valley is a reinforced-
concrete, shielded, canyon-type structure that houses
all of the major radioactive vitrification process
equipment and acts as a confinement barrier.

“TFA
is really delivering on

its mission statement by bringing
together the problem owners and

problem solvers. For example, TFA’s role in
evaluating the technology alternatives for

laying out our path forward for INEEL’s calcine
HLW and sodium-bearing waste and in

managing the R&D of the alternative for fission
products and actinide separation of SRS’s salt

HLW has been invaluable in moving EM’s
cleanup goals to reality.”—Mark Frei,

Deputy Assistant Secretary for
Project Completion
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Peer Reviews of TFA Project Progress
The TFA program review process follows the OST guidelines that establish a uniform and
independent process to assess the scientific and engineering merit of technology
development activities. In FY 2000, the American Society of Mechanical Engineers (ASME)
reviewed three programs that resulted in confirming the technology development
approach for each:

• An Alternative Filter Technology is
required to increase the life of HLW tank high-
efficiency particulate air (HEPA) filters, to
reduce the risks of worker exposure during
replacement, and to reduce the solid waste
volume associated with spent filters. In partnership with the National
Energy Technology Laboratory,TFA is funding the development of
HEPA filters constructed of sintered stainless steel and ceramic.This
HEPA filter technology is not subject to water damage and can be
installed with built-in water jets, which will be used to wash the
filter to reduce radiation and to eliminate contaminate
accumulation.The ASME review conducted in FY 2000
recommended continuing development of both filter technologies.
TFA will proceed with full-scale development of both filter
technologies leading to selection of one for installation in SRS Tank 11.

• The High-Activity Waste Forms Program at INEEL is developing
vitrification processes capable of immobilizing the site’s calcine- and sodium-
bearing waste into a qualified waste form ready for disposal by the year 2035. The ASME
review provided positive input on the technical approach and management team. On
the basis of the review results,TFA management will recommend the task team proceed
with planned technology activities in FY 2001.

• The Low–Activity Waste Program at INEEL is investigating the grouting process for
immobilizing NGLW produced in the Idaho Nuclear Technology and Engineering Center
tank farm. Currently, all liquid wastes are evaporated and the residue is added to the
tank farm.The State of Idaho has deemed INEEL’s tank farms to be noncompliant with
regulatory requirements, and a cease use order must be met by the year 2012. The
ASME review concluded that the technical principles and programmatic approach for
grouting the NGLW were sound. Recommendations were made for further review of
conformance to ASME/American National Standards Institute standards as well as for
greater initial stakeholder involvement. TFA and site partners are proceeding with the
grout development program with due consideration of the ASME recommendations

Another peer review group that TFA relies upon is the National Academy of
Sciences/National Research Council. Its FY 2000 review of  TFA sites' long-range science
plan recommended that TFA and EMSP solicit proposals in four areas:

• Long-term issues related to tank closure and characterization of surrounding areas

• High-efficiency, high-throughput separations methods that would reduce HLW program
costs over the next few decades

• Robust, high-loading immobilization methods and materials that could provide
enhancements or alternatives to current immobilization strategies

• Innovative methods to achieve real-time and, when practical, in situ characterization data
for HLW and process streams that could be used for all phases of the waste
management program.

Scientists at Savannah
River Technology Center
are evaluating
CeraMem’s ceramic
filter media (top) and
Mott’s sintered stainless
steel filter (bottom).
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TFA published five new Innovative Technology Summary Reports
(ITSRs) in FY 2000, signaling the technologies’ “Ready-for-
Implementation” status to DOE users and others working in the
environmental industry. As listed below, a total of 25 ITSRs now
describe how risks and costs are being reduced through TFA
technology implementation. Published ITSRs are available on the
OST Web site at http://ost.em.doe.gov under “Publications.”

Innovative
Technology Summary

Reports present the full
range of problems that a

technology, system, or process
will address and its advantages
to the DOE cleanup in terms of
system performance, cost, and

cleanup effectiveness.—Jef
Walker, DOE Office of

Science and
Technology

To learn about

Controlling corrosion, maintaining tank integrity
Pressurized, stationary sampler for process tanks
Chemical analysis method for tank waste
Charting the inside of waste storage tanks
Visual and electromagnetic nondestructive evaluation
Stereoscopic view of tank interiors
Measuring moisture in waste samples

Low-maintenance equipment for mobilizing settled solids
High-pressure sluicing nozzle to mobilize tank waste
Real-time measurement of slurry density
Dislodging waste using high-pressure, rotating water jets
Mobile, multiaxis robotic arm for in tank applications
Using air bubbles to mix tank contents

Cesium removal using high-capacity sorbent to reduce waste volume
Solid/liquid separation methods
Modular evaporator to reduce waste volume and free tank space
Caustic leaching of nonradioactive chemicals
Radionuclide removal from high-level waste
Membranes for removing sodium from waste

Glass formulations for ion-exchange sorbents

Sampling tank waste heels
Analysis of organic and inorganic chemical species
In-tank cutting, cleaning, and plugging of pipes
Technologies for closing tanks
Sensory system which measures subsurface contaminants

Download (Tech ID)
Safe Waste Storage
Corrosion Probe (1985)
Fluidic Sampler (2007)
Laser Ablation/Mass Spectroscopy (127)
Near-Infrared Spectroscopy (86)
Robotic Tank Inspection End Effector (278) NEW
Stereo Viewing System (890) NEW
Topographical Mapping System (130)
Retrieval
AEA Fluidic Pulse Jet Mixer (1511)
Borehole Miner (1499)
Comparative Testing of Slurry Monitors (1547)
Confined Sluicing End Effector (812)
Light Duty Utility Arm (85)
Pulsed-Air Mixer (1510)
Pretreatment
Cesium Removal Using Crystalline Silicotitanate (21)
Crossflow Filtration(350)
Out-of-Tank Evaporator (20)
Sludge Washing (233) NEW
TRUEX/SREX (347)
Caustic Recycle (885)
Immobilization
Vitrification of Ion Exchange Materials (81)
Closure
Heel Sampling End Effector (2386) NEW
Raman Probe (1544)
Pipe Cutting and Isolation System (2093)
SRS Tank Closure (22)
Vadose Zone Characterization System (2118) NEW

Summary Reports
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1 2 3 4 5 6
Address Priority

DOE Need
Meet Cost/Benefit

Requirement
Show Clear Advantage 

over Available Technology
Technology Ready 

for End User
End User

Deploys Technology

21
18

7

12

6
4

Portfolio Distribution of  Technical Solutions by Maturity Stage
Basic Applied Exploratory Advanced Engineering Demonstration ImplementationResearch Research Development Development Development

Technology 
Maturation 

State

Number of 
Technical 
Solutions

Gate 
Expectation

12
(TFA)

37
(EMSP)

49

Retrieval
23%

Closure
4%

Pretreatment
16% Salt Processing 

Project
16%

Safe Waste 
Storage

10%

Management
9%

Immobilization
22%

Distribution of TFA FY 2000 Program Budget
($47.9M total budget including $10.1M EMSP investment)

Closure

Immobilization

Retrieval

Safety

Salt Proces
Pretreatment

Retrieval
32%

Closure
4%

Pretreatment
17%

Immobilization
21%

Safety Waste
Storage

17%

Salt Processing
Project

9%

Distribution of TFA FY 2000
Projects by Process Steps 

(including partner programs except EMSP)

Science Total Total Funding Sites’ Needs
Category Projects ($K) Addressed

Actinide Chemistry 4 1,423 Hanford, SRS
Analytical Chemistry 7 1,902 Hanford
and Instrumentation
Engineering Science 4 1,009 Hanford
Geochemistry 1 330 Hanford
Hydrogeology 1 378 Hanford, INEEL
Inorganic Chemistry 2 711 Hanford, SRS
Material Science 8 1,797 Hanford, INEEL, SRS
Separations Chemistry 10 2,542 Hanford, SRS

EMSP Research Projects
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Process Project Title Technologies Used in Project Site Total
Step (Technical Response ID) (Tech ID) (Site Need ID) Funding ($K)

FY 2000 TFA PROJECTS
Sa

fe
 W

as
te

 S
to

ra
ge

Re
tri

ev
al

Alternative Filtration Technology (99071)

Hanford/INEEL Fluidic Sampler and LDUA
Sampler (99046)

Tank Inspection and Integrity Techniques for
Hanford, SRS, ORR, and INEEL (99075)

High-Level Waste Tank Corrosion Control and
Monitoring (99043)

Slurry Transfer and Tank Waste Mixing 
Monitors (99078)

Tank Heel Retrieval Technology (99067)

Horizontal and Small Tank Sludge Mixing and
Mobilization (99082)

Waste Transfer Line Plugging Prevention and
Unplugging Methods (99076)

Transfer Pumping (99059)

Hanford/SRS Waste Mixing and 
Mobilization (99059)

780

1,080

419

789

400

4,753

68

1,365

674

674

Alternative Filtration Technology (2091

Nested Fixed Depth Fluidic Sampler (2119)
Heel Sampling End Effector (2386)

TSAFT Ultrasonic Inspection 
Improvements (3094)

ORNL MVST Camera System (3095)

Raman Sensor for Tank Corrosion (2015)
Chemistry Monitoring

Electrochemical Noise Corrosion Monitor
System (1985)

Dual Coriolis Meters for Pipeline Slurry
Monitoring (2970)

Comparative Testing of Pipeline Slurry
Monitors (1547)

Light Duty Utility Arm (LDUA) (85)
Confined Sluicing End Effector (CSEE) (812)
Pulsed Air Mixer (1510)
In-Tank Waste Retrieval (2012)
Houdini-II Remotely Operated Vehicle 

System (2085)
Pipe Cutting and Isolation System (2093)
Heel Retrieval for SRS (2097)
Tank Waste Dislodging and Conveyance 

System (2116)
Enhanced Sluicing (2117)
Flygt Mixer (2232)
Disposal Crawler (2366)
Russian Pulsating Mixer Pump (2370)
Gunite Scarifying End Effector (2384)
AWRS (2948)
SRS Chemical Cleaning (2967)

Mobile Retrieval System (2947)
SRS Small Tank Retrieval (3108)

Pipeline Unplugging (2367)

SRS Pump Tank Mixer (2408)

SRS Pump Tank Mixer (2408)
Variable Depth Transfer Pump (3091)

SRS (SR99-2027) 
INEEL (ID-2.1.27)

Hanford (RL-WT09)
INEEL (ID-2.1.44)
INEEL (ID-2.1.43)
INEEL (ID-2.1.26)

SRS (SR99-2035)
INEEL (ID-2.1.20)
ORNL (OR-TK-01)
Hanford (RL-WT022)
Hanford (RL-WT05)

Hanford (RL-WT04)
SRS (SR99-2045)
ORNL (OR-TK-01)

SRS (SR99-2044)
ORNL (OR-TK-04)
SRS (SR99-2037)

WVDP (OH-WV-905)
SRS (SR99-2037)
Hanford (RL-WT064)
Hanford (RL-WT027)
ORNL (OR-TK-02)
INEEL (ID-2.1.47)

SRS (SR99-3022) 
ORNL (OR-TK-03)
ORNL (OR-TK-02)

SRS (SR99-2039)
SRS (SR99-2035)
Hanford (RL-WT023)
ORNL (OR-TK-02)

Hanford (RL-WT060)
SRS (SR99-2041)
SRS (SR99-2037)
Hanford (RL-WT062)
SRS (SR99-2028)

Hanford (RL-WT060)
SRS (SR99-2-41)
SRS (SR99-2037)
Hanford (RL-WT062)
SRS (SR99-2028)
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Process Project Title Technologies Used in Project Site Total
Step (Technical Response ID) (Tech ID) (Site Need ID) Funding ($K)
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Remote Systems for Pit Operations and
Maintenance (99052)

Hanford Tank Waste Chemistry (99054)

Solid-Liquid Separations—MVST (99084)

Decon Process Waste Volume 
Reduction (99003)

INEEL Integrated Radionuclide Separations
Process (99001)

ASTD Evaporator/ Treatment (99086)

Hanford Tank Waste Chemistry (99054B)

Salt Processing Project (99070)

Specify and Enhance Design of HLW Glass
Melters (99068)

Improve Waste Loading in HLW Glass (99073)

Conditioning and Immobilization of 
Low-Activity Waste (99019)

Remote Disassembly of HLW Melters and
Other Processing Equipment (99077)

Testing of Prediction of Long-Term Waste Glass
Performance (99048)

Idaho Tank WM-182 Closure 
Demonstration (99023)

Demonstration of Grout Injection Technology
for Tank Closure (99085)

1,300

1,375

150

200

1,150

806

475

6992

1,475

1,790

1,544

1,185

1,200

Tank Riser Pit Decontamination 
System (2195)

Hanford Waste Transfer/Solids Formation (3079)

Crossflow Filtration (350)

Decontamination Methods 
Development (TBD)

INEEL HLW Processing (206)
TRUEX/SREX (347)
Cs Removal using AMP-PAN (2968)

Out of Tank Evaporator (20)
Cesium Removal Using Crystalline

Silicotitanate (21)

Saltcake Dissolution (1989)

Cs Removal using Crystalline Silicotitanate 
(CST) (21)

Advanced Integrated Solvent Extraction 
Systems (204)

Tetraphenylborate (TPB) (3088)
Monosodium Titanate (MST) (3089)

INEEL Melter Development (3078)
DWPF Melter Pouring Enhancements (2092)
New Melter Technology (3075)
Next Generation Melter Development (3077)

High-Activity Waste Forms and 
Processes (2009)

Low-Activity Waste Forms (82)

Vitrification Expended Material Processing 
System (2383)

Remote Size Reduction System (2082)
Remote Technologies for Tank Waste Processing

Equipment Maintenance and Disposal (2942)
Melter Glass Removal Methods (3098)

Low-Activity Waste Forms (82)
Product Acceptance Testing (2094)

Tank Closure Performance 
Objectives (2369)

Multipoint Grout Injection (2368)

Hanford (RL-WT021)
ORNL (OR-TK-02)
SRS (SR99-2040)
SRS (SR99-2031)
SRS (SR99-2037)

Hanford (RL-WT023)

ORNL (OR-TK-05)
ORNL (OR-TK-04)

INEEL (ID-2.1.16)

INEEL (ID-2.1.53)
INEEL (ID-2.1.54)
INEEL (ID-2.1.55)
INEEL (ID-2.1.06)

ORNL (OR-TK-11)

Hanford (RL-WT063)
Hanford (RL-WT023)

SRS (SR99-2034)

SRS (SR99-2036)
INEEL (ID-2.1.57)
INEEL (ID-2.1.58)

INEEL (ID-2.1.58)
Hanford (RL-WT06) 
SRS (SR99-2032)

INEEL (ID-2.1.23)
INEEL (ID-2.1.35)
INEEL (ID-2.1.38)
INEEL (ID-2.1.40)
ORNL (OR-TK-06)

SRS (SR99-2040)
WVDP (OH-WV-903)

Hanford (RL-WT066)
Hanford (RL-WT015)

INTERNATIONAL
INEEL (ID-2.1.48)
INEEL (ID-2.1.47)
INEEL (ID-2.1.46)
INEEL (ID-2.1.42)
INEEL (ID-2.1.39)
INEEL (ID-2.1.45)

WVDP (OH-WV-904)
SRS (SR99-3022)
ORNL (OR-TK-09)

Cl
os

ur
e
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Technology Development Highlights
The Tanks Focus Area prepares brief highlights on a monthly basis to keep
you posted on the latest technical events and accomplishments in the
various technology development areas of the Salt Processing Project. The
information contained in the SPP highlights is based on the most recent
research and development activities available, and should be considered
preliminary data until published in a technical report.

August 2002

In July 2001, the Department of Energy selected CSSX as the preferred
alternative for cesium removal. Thus, the primary research and
development (R&D) efforts focused on CSSX and alpha and strontium
removal. Work on the CST and STTP backup technologies currently is
limited to completion of reports and planning for possible R&D in FY02.

ALPHA (ACTINIDE) AND STRONTIUM REMOVAL

Monosodium Titanate (MST) Test on "Bounding" Waste

Savannah River Technology Center (SRTC) routed the draft document,
"Demonstration of MST Efficacy on Removal of Actinides and Strontium in
"Bounding" Waste," for technical review. These experiments examined the
efficiency of MST for removal of strontium and alpha emitting radionuclides
from Tank 37H and "bounding" waste composite generated from four
different high-level waste tanks. These tanks, when combined, comprise the
two most challenging macrobatches for the Salt Waste Processing Facility.
Treatment of the dissolved salt cake from Tank 37H did not remove soluble
strontium to below the waste acceptance criteria for the Saltstone
Processing Facility. SRTC is continuing to explore the factors leading to this
observation. The "bounding waste" - in the sense of highest known
concentration of soluble alpha activity - represents a composite of samples
from Tanks 21H, 26F, 33F, and 39H. Plutonium removal closely matched
pre-test predictions, requiring three times the baseline concentration of MST

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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to meet the current Waste Acceptance Criteria for the treated liquid.
Strontium removal from the "bounding waste" only required the baseline
concentration of MST to meet the current Waste Acceptance Criteria for the
treated liquid.

Filtration Test Using SpinTek Rotary Microfilter

Personnel at the University of South Carolina (USC) moved the modular
rotary microfilter equipment into position for wiring and plumbing. They also
begin installing cables and pipes. The speed controllers supplied by the filter
vendor (Filtration Systems Inc.) were subject to a recent recall notice from
the manufacturer. Personnel obtained and installed new units. Delivery of
the filter elements fabricated by Filtration Systems Inc., from stainless steel
media from Mott Corporation, represent the critical path activity on the
schedule. Also, the electronic recording and reporting device for the filtrate
flow meter failed to work upon receipt and personnel await a replacement
unit from the vendor, which is expected to arrive in early September.

In related work, researchers from SRTC tested a modified filter design in the
single-disk unit and confirmed the proposed changes will solve a variability
concern with the filter disks manufactured under the vendor's standard
methods. The vendor will adapt the new design feature on the disks for the
USC equipment.

SRTC personnel completed installation of the rotary microfilter (SpinTek
unit) in the Shielded Cells for testing. Demonstrations with simulated waste
for the SPP and for the River Protection Program were performed prior to
installing the equipment in the Cells. Initial review of the data for the SPP
samples indicate good agreement with expectations based on prior vendor
tests. Preparation of the actual waste sample for demonstration of both the
monosodium titanate and the sodium permanganate process options nears
completion. Testing with actual waste will occur in September.

TEM/STEM Structural Analysis for MST and Permanganate
Process Solids

SRTC routed the draft report, "Transmission Electron Microscopy Analysis
of Strontium and Actinide-Bearing Monosodium Titanate and Permanganate
Treatment Solids" (WSRC-TR-2002-00363 DRAFT), for technical review.
The report describes analyses of monosodium titanate and manganese
oxide samples collected during treatment of simulated SRS waste. Analyses
by transmission electron microscopy occurred at both Georgia Institute of
Technology and Argonne National Laboratory. The monosodium titanate
analyses show that strontium binds preferentially to an outer fibrous region
that coats the amorphous core. The manganese oxide solids contain a
relatively high fraction of aluminum solids that also precipitate during the
treatment process.

SRTC routed the draft report, "Characterization of Plutonium, Neptunium,
Strontium on Manganese Solids from Permanganate Reduction," for
technical review. The report describes x-ray absorption fine structure and x-
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ray diffraction analyses (XAFS and XRD) of samples obtained from treating
simulated SRS supernate with sodium permanganate and strontium nitrate.
The XAFS measurements occurred at the National Synchrotron Light
Source at Brookhaven National Laboratory. The analyses examined the
surface chemistry for plutonium and neptunium on the solids, identifying the
primary interaction for each radionuclide with the solids. Examinations for
uranium proved inconclusive. The study also defined the fate of the
precipitated strontium. The work complements earlier transmission electron
microscopy studies conducted at Argonne National Laboratory and Georgia
Institute of Technology.

CAUSTIC SIDE SOLVENT EXTRACTION

Coalescer Studies

The density, viscosity, droplet size, and interfacial tension are required for
both four- and full-component simulants to evaluate the ability of coalescers
to separate entrained solvent from raffinate. ANL set-up a small lab-scale
coalescer to be operated in tandem with a battery of four 4-cm centrifugal
contactors to test the effectiveness of media in separating solvent from
simulant. Particle-size analysis has been completed; the results indicate a
bi-modal distribution with nodes centered at 4 and 150 microns. Samples
from entrainment tests with the 4-cm contactors were shipped to SRTC for
chemical analysis. Qualitative observations indicated the coalescer works
and a 6-hour test is under way to obtain a quantitative analysis. Immersion
tests of coalescer media in full simulant are continuing. Degradation was
observed in the polymeric media, but not the stainless steel. The test is
schedule for completion by the end of August 2002.

Contactor Hydraulic Performance with Optimized Solvent

Due to low mass transfer efficiencies obtained for the extraction and strip
sections of the CSSX flowsheet, additional mass transfer efficiency testing
has been performed using a single stage 5.5-cm diameter centrifugal
contactor in a Plexiglas housing. Under the conditions previously tested for
the strip section, the liquid level in the mixing zone of the contactor was low
(8 to 19 mm). Decreasing the rotor speed from 3600 rpm to 3000 rpm
increased the liquid level in the mixing zone to 27 mm. Increasing the
throughput from 267 mL/min to 564 mL/min at 3600 rpm increased the liquid
level to 36 mm. Samples were taken under each of these conditions and
mass transfer efficiencies will be determined. For the extraction section, the
liquid level under the conditions previously tested was good (37 mm). Rotor
speeds of 4000 rpm and 3200 rpm were tested to evaluate the effect of rotor
speed on efficiency. All samples from this testing have been re-equilibrated
and submitted for analysis. Results are expected within the next few weeks.

Solvent Extraction with Dissolved Salt Cake Waste

In July, SRTC researchers successfully demonstrated the chemistry of the
CSSX flowsheet with optimized solvent and dissolved salt cake waste. The



TFA - Salt Processing Project R&D Program

http://emslws03/tfa/saltrd/highlights.htm[10/13/2009 10:49:55 AM]

final report (WSRC-TR-2002-00307) is circulating for approval signatures.
This represents the third process demonstration using actual Savannah
River Site (SRS) high-level waste (HLW). The present test differed from
previous tests in the use of radioactive waste derived from Tank 37H
dissolved salt cake, as opposed to supernate solutions used in previous
demonstrations. The test used the same 33-stage, 2-cm centrifugal
contactor apparatus in a shielded facility at SRTC as was used in the
previous two tests. The test with Tank 37H waste processed 44.6 L of
solution in 25.5 hours. A 4-hour trial with simulated Tank 37H waste
preceded the demonstration. Conclusions from this work follow.

The CSSX process using optimized solvent reduces Cs-137 in
dissolved salt cake solutions to concentrations below the Saltstone
waste acceptance criterion (WAC) of 45 nCi/g.

Waste decontamination factors (DFs) as high as 3 million resulted
during testing. 

The DF for the combined waste accumulated over the first 16
hours at nominal process settings equaled 352,000.
Personnel then decreased the solvent flow rate and increased
waste flow to simulate extreme operating conditions. The
measured DF values averaged 28,600 for the remaining 9.5
hours of testing, satisfying the Saltstone WAC.

Stripping cesium from the solvent and recycling resulted in an average
solvent DF of 22,100 during the first 16 hours and 114,000 during the
remaining 9.5 hours of the test.

Testing occurred over 25.5 hours of uninterrupted operation,
demonstrating hydraulic stability of the contactor array over a range of
process conditions.

Tests with Tank 37H waste demonstrated extraction and strip section
stage efficiencies of 90% and 80%, respectively. 

These exceed or equal the process goal of 80% efficiency.

Carryover of organic solvent in aqueous streams (and aqueous in
organic streams) proved less than 1% when processing Tank 37H
waste.

The concentration factor (CF) averaged 13.2 during the first 16 hours
of operation with Tank H waste and 15.8 in the remaining 9.5 hours. 

Uncertainties in process flow rate measurement and control
prevented the test from achieving the target CF of 15 during the
initial portion of the test.

PROGRAM MANAGEMENT 
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On August 23, 2002, personnel from TFA, Westinghouse Savannah River
Company-High Level Waste Engineering, and SRTC conducted a
Readiness Review for initial testing of the rotary microfilter unit at USC.
Several equipment issues still restrict the start of testing. The vendor,
Filtration Systems Inc., needs to provide the filter disks. Delivery is
anticipated by September 6, 2002. Also, the flow meter for the filtrate does
not work and the vendor is obtaining a replacement unit. The vendor
conducted the hydrostatic test of the equipment at too low a pressure.
Personnel at USC will repeat using a higher pressure. The USC personnel
will incorporate a number of procedure changes to close other action items
from the assessment. Full readiness is not expected before September 13,
2002.

In related work, Sam Fink and Mike Poirier (SRTC) attended a workshop
held at Hanford to discuss the use of a rotary microfilter in various tasks
aimed at accelerating the waste program at Hanford. The review focused on
applications of the technology at Russian sites including the "Mayak" facility
where such equipment first operated in 1996. The lessons learned from the
SRTC testing should help the Hanford personnel.

Updated: September 11, 2002
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Tank Remote Repair System
Double-shell radioactive waste storage tanks at the Savannah
River Site and Hanford Site constructed 30 to 40 years ago have
exceeded their original design life and are susceptible to stress
corrosion cracks and pitting. Many of these tanks are expected to
be in use for another 20 to 30 years. Currently there are no plans
at either site to build new storage tanks. Advanced techniques for
tank life extension are needed that allow restoration of the tanks
as practical to maintain safe, effective confinement conditions. To
mitigate waste leakage due to corrosion cracks or during retrieval
activities, TFA is funding efforts to develop a remotely operated
system that can be deployed through a 5-inch-diameter tank riser
to perform repairs to the tank walls from inside the tank's annulus -
the space between the inner (primary) wall and the outer
(secondary) shell.

In collaboration with the Robotics Crosscutting Program and site
partners at SRS, TFA initiated a development and acquisition
strategy for the Tank Remote Repair System (TRRS) in 2001.
Major elements of the TRRS include a leak mitigation technique
and a deployment vehicle. The vehicle, remotely controlled via a
tether from outside the annulus region, will be able to traverse over
and around welding irregularities and other small obstacles. It will
include an integral vision, position feedback, and leak mitigation
delivery system. Key to the TRRS is a single control console,
located outside and near the tank top, which will function to
maneuver the vehicle, the leak mitigation system, camera
operations, and other peripherals.

To determine the most effective leak mitigation technique,
development and validation of analytical models for quantifying
flaw specific self-sealing processes are planned. The project team
will also conduct a survey of existing and conceptual repair
techniques using both mechanical and chemical methods.
Following a comparison of alternative technologies based on
specific evaluation parameters, the preferred leak mitigation
system will be demonstrated in cold lab-scale experiments in
FY02, with a scaled version of the deployment vehicle if
necessary.
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Dual Coriolis Monitoring System
To optimize water management in sludge waste removal
processes and reduce plugging risks within waste transfer lines at
the Savannah River Site (SRS) and Hanford Site, in situ, real-time
monitoring of suspended solids are needed in waste slurries
during mobilization and transfer. Without the ability to accurately
measure suspended solids, it is impossible to predict when the risk
of plugging is imminent, or determine the effectiveness of water
additions during sludge waste retrieval activities. In response to
this need, TFA and the Characterization, Monitoring and Sensor
Technology Crosscutting Program worked with Florida
International University's (FIU) Hemispheric Center for
Environmental Technology to develop a Dual Coriolis Monitoring
System (DCMS) for providing in-tank measurements of suspended
solids in SRS tanks.

The DCMS uses two Coriolis density meters; one monitors the
density of the slurry, while the second measures the density of the
filtered carrier fluid via the difference in the two densities. A 10-
foot long by 6-inch diameter stainless-steel housing contains the
Coriolis meters, filter, sample pump and plumbing. A 1-inch
diameter sample tube of a desired length (i.e., up to 12 feet) is
attached to the bottom of the housing. In cold full-scale mockup
tests, the Coriolis density meters have demonstrated a precision to
detect a change of less than 0.0005g/mL in the specific gravity of
the slurry and filtrate, and less than 0.5 wt% suspended solids. In
addition, FIU also developed a novel algorithm that eliminates the
need for taking initial grab samples to calibrate the system.

The DCMS will provide real-time data for monitoring the wt%
suspended solids of the slurry in SRS and Hanford HLLW tanks in
preparation for waste transfer. By reducing the lag time for
traditional sample characterization and laboratory analysis, this
system will help reduce the risk of pipeline plugging during sludge-
retrieval activities, and could serve to indicate when repetitious
rinse and mix cycles during retrieval have reached a point of
diminishing returns.

Updated: May 6, 2002
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Transition Underway in TFA

In 2002, the DOE Office of Environmental Management directed a reorientation
of their Office of Science and Technology (OST) to streamline and focus on high
payback activities, including two new thrusts on site closure and alternative
approaches to current high-risk/high-cost baselines. The high-level waste
mission at the Hanford Site, Savannah River Site, and the Idaho National
Engineering and Environmental Laboratory represent three of DOE's highest risk
and highest cost baselines. Therefore, the reoriented OST Program will consider
key high-level tank waste issues at these sites as a priority.

In step with the OST reorientation, this year the TFA is transitioning to support
the new focus on alternative projects for high-risk and high-cost aspects of high-
level waste baselines at the three sites mentioned above. The TFA Program
Office and Technical Team are working closely with the sites to define the
elements of these new alternatives projects. We are also working out the details
of how to provide the most effective S&T support to both the sites and
Headquarters to ensure the success of the overall projects within the site
baselines. And lastly, we are closing out a number of existing tasks that did not
fall into the new thrust areas, and therefore will not continue into next year.

So, to quell any rumors and keep you posted, it's true there won't be a "TFA"
anymore. However, building from our many science and technology successes in
tank waste retrieval, pretreatment, immobilization, characterization, safety, and
closure, the expertise of the program will continue to support DOE in formulating
and managing a fewer number of more focused alternatives projects in 2003
and beyond. 
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Technology Abstract
Advanced Design Mixer Pump

Tank 18, a 1.3 million-gallon-capacity, carbon-steel tank located at
the Savannah River Site's (SRS) F tank farm, is targeted for
closure in Fiscal Year 2004. To ready the tank for closure, site
personnel must first mobilize, mix, and transfer the remaining
waste heel comprised of salt, sludge, and zeolite from Tank 18 to
Tank 7 - a feed tank that serves the site's vitrification facility.

With funding by the Tanks Focus Area, SRS requested
researchers from the Pacific Northwest National Laboratory to
evaluate the capability of the Advanced Design Mixer Pump
(ADMP) as part of an integrated retrieval system for mobilizing the
waste within Tank 18 and transporting it from the tank through the
Bibo retrieval pump. The 300-hp, 56-foot-long ADMP is a long-
shaft, centrifugal pump equipped with two horizontally opposed
nozzles that enable a combined flow rate of 10,400 gpm. The
system, which would be deployed through the tank's central riser,
is also capable of 180-degree oscillation or discrete, incremental
positioning as needed to reach all locations within the tank.

FY01 testing of a scaled system mockup in Hanford's ¼-Scale
Double-Shell Tank Test Facility initially focused on ADMP
operations assuming a waste composition consisting of a high
percentage of fast-settling granular particles. The waste
composition was later revised to more accurately mimic fine
particle sludge using kaolin clay. Following testing, the researchers
concluded that the ADMP would recover more than 90% of the
tank solids using four pump-down cycles, assuming site
predictions of small amounts of high-settling zeolite are accurate.

In FY02, SRS plans to retrieve waste from Tank 18 using the
ADMP. This represents retrieval of the final tank in the F tank farm
"four pack," comprised of Tanks 17 through 20. Tanks 17 and 20
were closed in 1997, and Tank 19 is scheduled for closure in
FY03.
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Heavy Waste Retrieval
System
During the mid-1990s to 2000, waste retrieval efforts in the Gunite
and Associated Tanks (GAAT) Operable Units at Oak Ridge
Reservation (ORR) involved use of a Tank Waste Retrieval
System (also referred to as the Gunite Tank Cleaning System)
and Sludge Conditioning System (SCS). The Gunite Tank
Cleaning System successfully dislodged and removed 88,000
gallons of radioactive sludge and solids and 250,000 gallons of
liquid from seven tanks into one consolidation tank. The SCS
subsequently mixed and transferred about 483,000 gallons of
sludge and supernatant from the consolidation tank to a remote
processing tank; however, it was not designed to access all parts
of the consolidation tank or retrieve the heavier sludge and solids.

To complete the GAAT waste retrieval effort, TFA and Robotics
Crosscutting Program personnel from Oak Ridge National
Laboratory designed and developed a system of components that
work together to separate large or heavier solids from the transfer
stream in order to avoid clogging the inter-valley transfer line. This
system - the Heavy Waste Retrieval System (HWRS) - uses the
existing retrieval and transfer equipment, but also employs
additional components such as a Waste Stream Consolidation
System, consisting of a catch tank installed in a riser in Tank W-9,
and a Supernatant Pumping System with a positive-displacement
pump that would allow heavy solids to safely settle out at the
bottom of the catch tank while lighter solids are continuously
pumped from the tank.

In mid-2000, ORR personnel effectively used the HWRS to
complete transfer of the remaining waste from the consolidation
tank to Bethel Valley Evaporator Service Tank W-23.
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General
Harmon, H.D., 2000. "Expressions of Interest for the Design and Construction Management
of the Savannah River Site High Level Waste Salt Processing Project (SPP)." Presented at
a General Discussion Meeting, Aiken, South Carolina. (October) (PowerPoint presentation)

Harmon, H.D., 2002. "Salt Processing at the Savannah River Site: Results of
Technology Down Selection and Research and Development to Support New Salt Waste
Processing Facility." PNNL-SA-35860. Presented at the Waste Management 2001
Symposium, February 24-28, 2002. Tucson, AZ. (PowerPoint presentation)
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Research and Development Program Plan. PNNL-13707, Revision 1, Pacific Northwest
National Laboratory, Richland, Washington. (December) (document)

Harmon, H.D., et al., 2001. Savannah River Site Salt Processing Project: FY 2002
Research and Development Program Plan.PNNL-13707, Revision 0, Pacific Northwest
National Laboratory, Richland, Washington. (October) (document)
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(document)
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(document)
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Distribution for
Technical Reports
To make sure that the work funded
by the TFA is available to users, the
U.S. Department of Energy,
technical review groups, auditors,
private industry, stakeholders, and
the public, the TFA has established
the following document distribution
requirements.

Which documents need to
meet these requirements? 
All technical reports (for example,
major deliverables and final
performance reports) funded in
whole or in part by the TFA that
provide data, assessments, and/or
results to the users must follow this
guidance.

What are the requirements? 
In addition to your normal
distribution, copies of the document
need to be sent to the following
people:

8 copies-----Tanks Focus Area
Technical Team, c/o BJ Williams,
Pacific Northwest National
Laboratory, PO Box 999, MSIN K9-
69, Richland, WA 99352

1 copy-----Tanks Focus Area
Program Office, c/o T Pietrok, US
Department of Energy, Richland
Operations Office, PO Box 550, MS:
K8-50, Richland, WA 99352

1 copy-----Tanks Focus Area
Headquarters Program Lead, c/o
Kurt Gerdes, DOE Office of Science
and Technology, 19901
Germantown Rd. 1154 Cloverleaf
Bldg., Germantown, MD

1 copy-----Office of Scientific and
Technical Information. Contact your
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Information Release or
Communications Department. This
must be done through official
company channels. Failure to do
this means the document does not
qualify as available to the public.

1 copy-----Appropriate Technology
Integration Manager (TIM) that is, to
the TIM(s) with whom you routinely
work.

Characterization: TR
Thomas, Lockheed Martin
Idaho Technologies Company,
PO Box 1625, MSIN 3458,
Idaho Falls, ID 83415-3423

Closure: LD Bustard, Sandia
National Laboratories, PO Box
5800, MS: 0728, Albuquerque,
NM 87185-5800

Immobilization: EW
Holtzscheiter, Westinghouse
Savannah River Company,
Savannah River Technology
Center, Building 773-A, Rm.
A-229 MS: 28, Aiken, SC
29802

Pretreatment: CP
McGinnis, Oak Ridge National
Laboratory, PO Box 2008,
Oak Ridge, TN 37821-6273

Retrieval: PW Gibbons,
Numatec Hanford Corporation,
PO Box 1970, MS: H5-61,
Richland, WA 99352

Safety: MT Terry, Los
Alamos National Laboratory,
PO Box 999, K9-69, Richland,
WA 99352

2 copies per site-----Send 1
copy to the DOE and 1 copy to the
contractor user at each site for
which your work is applicable.

Hanford Site: 
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EJ Cruz, US Department of
Energy, Richland Operations
Office, PO Box 550, MSIN:
H6-60, Richland, WA 99352

JO Honeyman, Lockheed
Martin Hanford Corporation,
PO Box 1500, MS: G3-21,
Richland, WA 99352

Idaho National
Engineering and
Environmental
Laboratory: 

KA Lockie, US Department of
Energy, Idaho Operations
Office, 750 DOE Place (MS
1145), Idaho Falls, ID 83402

JH Valentine, Bechtel BWXT
Idaho, Inc., PO Box 1625, MS:
3211, Idaho Falls, ID 83415-
3100

Oak Ridge Reservation: 

JR Noble-Dial, US
Department of Energy, Oak
Ridge Operations Office, PO
Box 2001, Oak Ridge, TN
37830-8620

SM Robinson, Martin Marietta
Energy Systems, Inc., Oak
Ridge National Laboratory, PO
Box 2008 (MS 6044), Oak
Ridge, TN 37831

Savannah River Site: 

TS Gutmann, US Department
of Energy, Savannah River
Operations Office, PO Box A,
Aiken, SC 29802

JP Morin, Westinghouse
Savannah River Company,
Savannah River Technology
Center, 703-H Bldg., Aiken,
SC 29808

1 copy-----Technical User Point of
Contact. User Point of Contact is
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identified in the Site Technology
Coordination Group needs
statement for which your work will
be used. If you are unsure of this
person, contact your TIM.

What about other important
communication products? 
Send all significant communication
products that do not meet the
criteria stated previously to the TFA
Technical Team and the appropriate
TIM (for example, cost benefit data,
test plans, and fact sheets).

Why doesn't the TFA put the
documents on the Internet? 
Cleared documents can be put on
the TFA Technical Team Homepage
at no cost to you. Note, the format
will be taken from the current site
documents. To have your document
placed on our web site, send the
following to Lynne Roeder-Smith,
Tanks Focus Area Technical Team
Communications, Pacific Northwest
National Laboratory, PO Box 999,
MSIN K9-69, Richland, WA 99352:

1) a hard copy

2) electronic text file (in Word,
WordPerfect, ASCII text, or
Page Maker)

3) graphic files (in .tif, .gif, or
.jpg format - please specify
other formats, if used)
separated from the electronic
file

4) a listing detailing the file
names and types of both text
and graphics (i.e., text is in file
called text.doc. It is a Word97
file. Graphics are called
picture1, picture2, and
picture3. They are .tif files
created in Photoshop).
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Large pits were excavated and the tanks were built and then covered with soil.
Here, work on building six double-shell tanks at the Hanford Site is shown. The
final layer of concrete has been added to the tanks (that is, the outer shell).

Background
The Nation's Nuclear Waste Legacy
Weapons, space, medical, and research programs led by the U.S.
government have created a legacy of nuclear waste. The U.S.
Department of Energy (DOE), created in 1977, has inherited the
nation's nuclear legacy. This legacy is a result of the nation's efforts to
create and handle waste from nuclear weapons, test reactors, space
reactors (for National Aeronautics and Space Administration), naval
reactors as well as other programs. A part of this legacy is 282*
underground tanks that contain millions of gallons of radioactive waste
and 7 calcine vaults. The tanks are located at Hanford Site, Idaho
National Engineering and Environmental Laboratory, Oak Ridge
Reservation, Savannah River Site, and West Valley Demonstration
Project. The tanks, which were built from the 1940s to the 1980s,
have capacities ranging from 13,000 to over 1,000,000 gallons. The
waste in these tanks is classified as high-level waste, transuranic
waste, and mixed waste (see glossary). For more information on the
department's nuclear legacy, see Closing the Circle on the Splitting of
the Atom and other general information documents ( see
bibliography).

*As of January 1998, two of these tanks have been closed at the
Savannah River Site.

*This number includes the six new 100,000 - gallon tanks put into
operation at the Oak Ridge Reservation in December 1998.

The DOE faces several significant challenges in remediating the
transuranic and high-level waste stored in the underground tanks. If
the waste were stored in a manner that would prevent its escape into
the environment for hundreds of years, there would no reason to
disturb it. However, several of the tanks are approaching the end of
their design life. Sixty-eight tanks are known or suspected to have
leaked waste to the surrounding soils at the Hanford Site (67 tanks)
and Savannah River Site (1 tank). As the tanks age, the possibility of
waste escaping to the environment increases. To minimize the risk of
waste migration and/or exposure to workers, the public, and the
environment and to meet the regulations entered into by DOE, the
waste must be retrieved and the tanks closed. Another impetus is that
some of the tank contents have reacted to form flammable gases,

http://www.doe.gov/
http://www.doe.gov/
http://www.hanford.gov/
http://www.inel.gov/
http://www.inel.gov/
http://www.ornl.gov/home.html
http://www.ornl.gov/home.html
http://www.srs.gov/
http://www.ohio.doe.gov/sitewvdp.asp
http://www.ohio.doe.gov/sitewvdp.asp
http://www.em.doe.gov/circle/
http://www.em.doe.gov/circle/
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The Tanks Focus Area has worked to develop technical solutions to tank waste
remediation issues. The Gunite Tank Retrieval and Cleaning System was
developed and deployed in gunite tanks at the Oak Ridge Reservation to remove
waste and prepare the tanks for closure.

introducing additional safety risks. These tanks must be maintained in
a safe condition.

Each site has developed a baseline plan for remediating the waste
and closing the tanks. However, there are gaps between the baseline
and what is required to meet regulations. The TFA was created, in
part, to reduce these gaps.

The Role of the Tanks Focus Area
The TFA was created in 1994 to develop tank waste remediation
technologies for DOE's Office of Environmental Management (EM).
The TFA brings together users and technical experts to define and
execute a program that implements integrated technical solutions
(e.g., developing and deploying technologies) to help the programs
responsible for remediating the waste (i.e., users). The focus area
integrates the work across the sites and other funding organizations,
thus realizing greater benefits from DOE's technology development
budget. Other funding organizations include the EM Offices of Site
Closure (EM-30), Project Completion (EM-40), and Science and
Technology (EM-50).

The TFA's technical work is organized into five functions: waste
retrieval, waste pretreatment, waste and immobilization, tank closure,
and characterization of both the waste and tank. Safety is an integral
part of all of these functions. These functions comprise a complete
tank waste remediation system. For each function, a Technology
Integration Manager ensures that 1) a sound technical approach is
used to solve the users' problems, 2) integrated technical solutions
are available to meet the users' schedules, 3) technical solutions are
useful to more than one site or more than one application wherever
possible, and 4) users are integrally involved throughout the
development of a technical solution.

Progress Made by the Tanks Focus
Area (in a nutshell)
Since its inception, the TFA has made significant progress toward
helping DOE's Office of Environmental Management meet its goals
and commitments for tank remediation. During the past five years, the
TFA has addressed supernate treatment, waste characterization,
waste retrieval, and tank closure issues at the Hanford Site to support
privatization efforts. At Idaho National Engineering and Environmental
Laboratory, the TFA supported data requirements to meet Title 1
Design per the Batt Agreement with the State of Idaho. At Oak Ridge
Reservation, the TFA addressed characterization and waste retrieval
issues for the gunite tanks and methods to process Melton Valley
Storage Tanks wastes to increase storage capacity. At the Savannah
River Site, the TFA addressed the closure of tanks and supported
improvements to high-level waste processing. For more details on

http://emslws03/tfa/tech/retr/Index.asp
http://emslws03/tfa/tech/pre/Index.asp
http://emslws03/tfa/tech/imob/index.asp
http://emslws03/tfa/tech/close/index.asp
http://emslws03/tfa/tech/char/Index.asp
http://emslws03/tfa/tech/safety/Index.asp
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what the TFA will do next, see the FY01-FY05 Multiyear Program
Plan.

References and Bibliography
Manke, K.L. 1996. Overview of the Tanks Focus Area Demonstrations
in FY96. PNNL-SA-27390, Pacific Northwest National Laboratory,
Richland, Washington.
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People and Organizations
Many organization and groups provide guidance and direction to the Tanks
Focus Area. These links provide information about the goals and
membership of these organizations.

 Environmental Management (EM) Science Program 
 International Program
 Office of Project Completion (EM-40)
 Office of Science and Technology (EM-50)
 Office of Site Closure (EM-30)
 TFA Management Team
 TFA Program Office
 Site Representatives
 Site Technology Coordination Groups (STCGs)
 Technical Advisory Group
 Technology Integration Managers
 Technical Team
 User Steering Group

TFA Organization Chart

Revised: February 16, 2001
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Resume
Larry Bustard

Closure Technology Integration Manager

Education

Ph.D. Physics, Cornell University
B.S. Physics, Dickinson College
B.S. Mathematics, Dickinson College

Current Assignment

When the TFA was forming in 1993 and 1994, Dr.
Larry Bustard worked with the development team
to define the requirements for tank closure. His
strong belief that tank closure needed to be

represented as a significant part of the focus area comes from his strong
background in systems engineering, where a system (such as the
radioactive tanks) must have a defined completion point.

Dr. Bustard currently manages the Hanford Environmental Technology
Development Department at Sandia National Laboratories (SNL). In this
position, he is responsible for management and technical support for
projects at SNL that support various DOE endeavors, including the Hanford
Tank Waste Remediation System, TFA, Mixed Waste Focus Area, Mixed
Waste Disposal Workgroup, and the Chemical Biological Nonproliferation
Program. In his work managing SNL's tank closure efforts for TFA and the
Hanford Tank Waste Remediation System, he has worked closely with the
Hanford Tanks Initiative to define in-tank and soil radionuclide stabilization
approaches, to further define regulatory compliance approaches and their
technical bases, and to support risk uncertainty analyses.

At SNL in the past, he worked on the project to develop and commercialize
crystalline silicotitanate, a new ion-exchange material for removing cesium
from solutions. This project received a 1996 R&D 100 Award and a 1996
Sandia President's Quality Turquoise Award. Also, he has managed the
Advanced Nuclear Power Technology Department for SNL and contributed
extensively to work on the qualification of safety-related equipment for

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.sandia.gov/
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nuclear power plant service.
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Barry L. Burks 

Robotics Crosscutting Program 
Technical Lead

Education

B.S. Physics and Mathematics, Lynchburg College,
Lynchburg, VA 
M.S. Nuclear Physics, University of North Carolina
at Chapel Hill 
Ph.D. Nuclear Physics, University of North Carolina
at Chapel Hill

Current Assignment

Barry Burks is employed by Mid-Columbia
Engineering of Knoxville, TN, and is the President and Senior Technical
Program Manager of its subsidiary, TPG Applied Technology. He is
employed under subcontract to the Oak Ridge National Laboratory (ORNL)
to serve as the Tank Waste Retrieval Product Line Manager for the DOE
Office of Science and Technology Robotics Crosscutting Program (RBX). In
this capacity he also serves as the point of coordination between the TFA
and RBX, assisting TFA to identify robotics and remote systems technology
needs, technology developers and available technology for tanks
applications.

Dr. Burks' areas of expertise include design, fabrication, testing and
implementation of automated and remotely operated systems. Prior to
becoming involved in robotics and remote systems he was involved in
various aspects of accelerator and reactor-based experimental nuclear
physics research and development. His career includes lead responsibility
for development and deployment of remote sensing systems and remotely
operated vehicle and manipulator systems for characterization and retrieval
applications in underground storage tanks, buried waste, and waste
processing operations. He recently completed a multiyear project to retrieve
transuranic sludge waste from the ORNL Gunite and Associated Tanks
where he served as the Waste Removal Operations Manager. This project

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Resume

http://emslws03/tfa/org/bio/burks.htm[10/13/2009 10:50:19 AM]

utilized a complex array of integrated robotic and remotely operated
systems and end-effector tools. Prior to joining TPG he held a number of
management positions at ORNL's Robotics and Process Systems Division
and was also the Technical Assistant to the ORNL Associate Director for
Physical Sciences.

He is an active member of the Institute of Electronic and Electrical
Engineers (IEEE) Robotics and Automation Society and the American
Nuclear Society (ANS) Robotics and Remote Systems Division (RRSD)
where he is currently a member of the Executive Committee and previously
held the position Technical Program Director.

Revised: December 3, 2001
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical
events and accomplishments on a monthly basis*. To be sure you
don't miss an issue, see "How to Subscribe/Automatic E-mail
Notification" at the bottom of this page. Click Back Issues to view
previous editions of the TFA Technical Highlights.

Each year, the Tanks Focus Area (TFA) identifies key deliverables for
its users at the Hanford Site, Savannah River Site, Oak Ridge
Reservation, Idaho National Engineering and Environmental
Laboratory, and West Valley Demonstration Project. FY01 key
deliverables are posted at keyprod. In each edition of our Technical
Highlights, the section regarding Progress Towards Delivering Key
Products is dedicated to telling you about significant findings made
and key milestones accomplished as we work towards delivering
these products.

*The information contained in the TFA highlights is based on the most recent
recent research and development activities available, and should be considered
preliminary until published in a technical report.

April 2001

Progress Toward Delivering Key FY01 Products

Burnishing Sampler Tool Deployed at WVDP (TMS 2941)
Manufacturer of Pit Viper Arm Provides Operator Training
(TMS 2195)
Salt Processing Project Performs Real Waste Testing

Significant Events/Activities

Approval Granted to Develop Prototype Monitoring System
(TMS 2970)
Prototype Vault Sampler Demonstrated
CNDE Joins Team Working on SAFT/TSAFT Tank
Inspection Task
TFA Approached for Collaboration on Filter Media
Development
SRS Uses Flushing Method to Remove Plug From Salt

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Transfer Line
UNEX Work Published in Peer-Reviewed Journal
ESP Modeling Provides Insights on Dissolution Behavior of
Phosphate and its Relevancy to Pipeline Plugging (TMS
1989)
Pete Gibbons Congratulated by National Organization

Special Meetings and Technical Assistance

TFA Hosts Presentation on Topographical Mapping System
(TMS 130)
Study/Review Teams Progressing on Melter Study

Upcoming Activities
Technical Team Contacts
How To Subscribe
Back Issues

Progress Toward Delivering Key
FY01 Products

Burnishing Sampler Tool Deployed at WVDP (TMS
2941) 
Tank 8D-2 at the West Valley Demonstration Project (WVDP) was
constructed in the 1960s to hold alkaline waste generated by
commercial nuclear fuel reprocessing activities. Most of the resulting
sludge contained in the tank was removed during previous retrieval
efforts, but hard-to-reach residual waste remains in the
approximately 70-ft-diameter, 27-ft-high tank. To support tank
closure activities, samples of the residual waste must be collected
and analyzed - a task that requires a tool capable of accessing the
tank walls and hard-to-reach areas of the tank amid various internal
structures. TFA is funding Robotics Crosscutting Program (Robotics)
personnel from Oak Ridge National Laboratory to assist WVDP in
developing a burnishing sampler tool for obtaining these samples.

Between
February 27
and March 16,
2001, TFA,
WVDP, and
Robotics used
the site's mast-
mounted tool
delivery system
to successfully
deploy the
burnishing

http://www.robotics.ost.doe.gov/
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The Burnishing Sampler Tool used a rotating
abrasive milling head to scrape the tank walls and
obtain samples for analysis of residual contamination.
(Photo provided by WVNS)

sampler tool in
Tank 8D-2.
Using one
sample head for
each sample,
23 samples
were collected,
mainly from

various carbon-steel structures (including the 8-in. roof support
columns, the tank wall, the top and middle of the grid beams,
and the grid work support plates) and from various tank regions
(including the vapor space, bathtub ring, liquid, and
liquid/sludge regions). As each sample was obtained, operators
removed the sample head with long-handled tools, retrieved
and placed the samples in a jar, and placed the jar in a metal
can outfitted with rubber beta radiation shielding. They then
placed the can in a 5-gal polyethylene bucket for transfer to the
laboratory for analysis. Initial readings indicate that samples
taken at the riser range from 1.2 mR/h to 7,000 mR/h beta and
gamma. Final analysis of the samples is expected to be
complete by June 2001. Deployment of the burnishing sample
tool in tanks at WVDP satisfies a TFA FY01 key deliverable
and has provided the site with a tool that enables collection of
key tank closure-related data.

After initial deloyment of the burnishing sampler tool in Tank
8D-2, Robotics personnel began working with WVDP to modify
the sampler for collecting samples from the tank floor - a special
case, since some areas of the floor are still covered with nearly
4 inches of water.
They plan to barricade a limited area of the floor with large suction
cups and pump out the water before performing sampling activities.
In this modification, the sampler head will fit into a watertight dam
equipped with a positive displacement gear pump to remove liquid
prior to sampling. This modified version is expected to be deployed in
FY02. (Contact: Pete Gibbons, NHC, 509-372-4926)

Manufacturer of Pit Viper Arm Provides Operator
Training (TMS 2195) 



TFA - Call For Proposals

http://emslws03/tfa/hilight/index.htm[10/13/2009 10:50:22 AM]

Under a project funded by TFA and the DOE Office of River
Protection (ORP), Robotics Crosscutting Program (Robotics) staff at
the Pacific Northwest National Laboratory and Oak Ridge National
Laboratory are developing a robotic Pit Viper system that will be used
in tank valve pits at the Hanford Site to remotely retrieve
contaminated equipment and clean out contaminated pits. The Pit
Viper system consists of several major components, including a
backhoe, control trailer, video equipment, and a dexterous
manipulator arm. Over the past few months, Hanford Robotics staff
have received this equipment and are assembling it in preparation for
testing at Hanford's Hazardous Material Management and
Emergency Response (HAMMER) cold test facility.

During the week of April 16, 2001, representatives from Cybernetix,
the manufacturer of the manipulator arm located in Marseille, France,
visited HAMMER to provide Robotics and ORP staff with an overview
of the system; provide basic training of the arm; and illustrate removal
of the arm as required for maintenance. Training on the arm was
provided outside of the mockup tent to minimize the risk of damage
to the arm or other equipment. Training continued during the week of
April 23, 2001, to depict more realistic conditions, including
positioning the arm inside the pit mockup and placing sleeving on the
backhoe boom and the arm. Training on the manipulator arm by the
Cybernetix manufacturer is a key activity in support of deploying the
system at Hanford, a TFA FY01 Key Deliverable. (Contact: Pete
Gibbons, NHC, 509-372-4926)

Salt Processing Project Performs Real Waste
Testing 
In March 2000, TFA began managing the Salt Processing Project
(SPP) technology development program at the Savannah River Site
(SRS) for DOE. A major part of this work involves development and
testing of three candidate cesium removal technologies: Crystalline
Silicotitanate (CST) Non-Elutable Ion Exchange, Caustic Side
Solvent Extraction (CSSX), and Small Tank Tetraphenylborate
Precipitation (STTP), as well as the alpha and strontium removal
technologies that are part of the overall SPP. The SPP recently
completed critical tests of these technologies using real SRS tank
waste samples. Data from these investigations will support an
upcoming decision for a preferred process.

CST NonElutable Ion Exchange (CST): To support
investigation of the CST removal technology, the draft report,
"IONSIV® IE-911 Performance in Savannah River Site
Radioactive Waste," was distributed for review. This report
describes equilibrium and kinetic measurements of cesium
sorption from six radioactive waste samples taken from five
high-level waste tanks. The equilibrium measurements were
compared to Zheng-Anthony-Miller model predictions, which
adequately predicted loading of cesium from a variety of SRS
wastes. The kinetic measurements were compared to those for

http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
http://www.robotics.ost.doe.gov/
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simulant solutions with measured column performance. Kinetics
of sorption were nearly identical in all tests with SRS radioactive
waste and simulated SRS waste, suggesting that current
modeling parameters are adequate for predicting radioactive
waste performance 

Caustic Side Solvent Extraction (CSSX): Recent efforts
on real waste testing related to CSSX focused on batch
equilibrium studies with waste from several SRS F and H Area
tanks, and a 48-hour test of the flowsheet in 2-cm centrifugal
contactors (similar to those used for flowsheet proof-of-concept
tests). Batch equilibrium tests using samples from three
different tanks showed that the distribution coefficients of
cesium for extraction varied widely, but all were above the
minimum required value. Batch tests with other tank waste
samples are continuing. In addition, 2-cm contactor testing at
the Savannah River Technology Center was performed to
ascertain the impact of components -- particularly trace
components -- contained in the real waste that are not
contained in the CSSX simulant. Two simulant tests were run in
the 2-cm contactors after installation in the shielded cells. The
first test used CSSX simulant, which included bounding
concentrations of organic species possibly present in SRS
waste. The second test used Tanks 37H/44F waste simulant,
without added organics. The tests were successful in meeting
requirements. After the simulant tests, 105 liters of waste from
tanks 37H and 44F were treated using 1.5 liters of CSSX
solvent. The solvent was recycled continuously (~26 times) to
the process after passing through a single centrifugal-contactor
stage of NaOH wash solution. The composite DF for the waste
raffinate exceeded the requirement of 13,000 to meet the
saltstone Waste Acceptance Criteria and met the target of
40,000. The composite DF for the spent solvent was 154,000
versus a target of 40,000. The cesium concentration factors
varied from 12.8 to 14.4 during the test, which is lower than the
target value of 15. The low concentration factors resulted from
difficulties in controlling solution flows.

Small Tank Tetraphenylborate (STTP): Recent testing
using real SRS high-level waste in a Continuous Stirred Tank
Reactor successfully demonstrated that stable operation with
acceptable decontamination factors for cesium-137 and
strontium-90 could be obtained at both 25oC and 45oC,
resulting in an increased understanding of the catalytic
decomposition. However, catalytic decomposition tests were
conducted on samples from several different SRS high-level
waste tanks and evidence of catalytic decomposition was
detected in only one sample.

The high-level waste used for testing came from a mixture of
samples from a number of different SRS tanks. The real waste
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CSTR test met all primary objectives for testing: cesium
removal efficiency exceeded the target specifications both at
the nominal operating temperature (25°C) and at the extreme
temperature (45°C) studied; strontium removal efficiency
exceeded the target specifications at both 25°C and 45°C; and
both cesium precipitation kinetics and strontium sorption
kinetics agreed well with their expectations based on previous
testing. The test lasted through at least two system turnovers at
each temperature and operation remained stable throughout the
operational period. 

Alpha and Strontium Removal: Filtration tests were
recently conducted using sludge samples from SRS Tanks 51H,
11H, and 8F, combined with monosodium titanate and
supernatant from Tanks 37F and 44H. These tests varied the
axial velocity and transmembrane pressure in a statistically
designed matrix. The matrix was designed to mimic conditions
in previous filtration tests performed using the larger-scale
Parallel Rheology Experimental Filter and the Filtration
Research Engineering Demonstration (i.e., pilot-scale
equipment). The tests with real waste demonstrated fluxes
equal to or greater than those observed with simulated wastes
in the larger equipment. In addition, previously dried sludge
samples were found to filter faster than sludge not previously
dried.

A summary report on the FY01 SPP project activities has been
drafted and will be issued in the near future. This real waste testing is
a significant step towards delivering complete evaluations of the three
SRS salt processing alternatives, a FY01 key deliverable. For
more information on the progress of the SPP, see saltrd/news.stm.
(Contact: Harry Harmon, SRS, 803-557-4029).

Significant Events/Activities

Approval Granted to Develop Prototype
Monitoring System (TMS 2970) 
In response to the Savannah River Site's (SRS) need to reduce
plugging risks and streamline waste removal in their high-level waste
tanks, TFA is funding the Characterization, Monitoring and Sensor
Technology Crosscutting Program and Florida International
University's (FIU) Hemispheric Center for Environmental Technology
(HCET) to design an in-tank monitor system that will provide real-
time measurement of liquid high-level waste (HLW) and calculate
wt% solids. Once designed and developed, the Dual Coriolis
Monitoring System, or DCMS, will consist of two Coriolis monitors
contained in a housing and suspended in the "head space" of SRS
Tank 7F. The system will operate by drawing samples from the top10
feet of the waste and recycling the samples back to the tank. In
February 2001, FIU-HCET compiled cold test data from bench-scale

http://www.cmst.org/
http://www.cmst.org/
http://www.hcet.fiu.edu/r&d/
http://www.hcet.fiu.edu/r&d/
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testing, detailed design documentation, tank installation procedures,
and operating procedures to support an SRS review of the system.

During the week of February 19, 2001, the SRS Facility Review and
Acceptance Team (FRAT) performed their review of the data and
detailed design of the DCMS. Following the review, the FRAT
provided recommendations for minor design modifications and
approved the design. Subsequently, in March SRS documented the
results of the FRAT review and approval of the design, and approval
for FIU-HCET to initiate fabrication of the first prototype. FIU-HCET is
scheduled to complete fabrication of the prototype in June 2001 and
conduct cold acceptance testing in September 2001.

Tank 7F serves as a feed tank to the sites vitrification facility, the
Defense Waste Processing Facility (DWPF). Waste is pumped from
various process operations (e.g., sludge washing) to Tank 7F,
decanted, and when the top region of liquid waste reaches an
acceptable weight percent solid concentration, it is pumped to DWPF.
Once deployed, the DCMS is expected to reduce the number of
slurry samples required and the associated analytical time necessary
to support waste transfer activities from Tank 7F to the DWPF.
(Contact: Tom Thomas, INEEL, 208-526-3086)

Prototype Vault Sampler Demonstrated 
A Consent Order between DOE and the State of Idaho (State)
Department of Environmental Quality requires DOE to submit a
closure plan for tanks located at the Idaho Nuclear Technology and
Engineering Center (INTEC). DOE submitted a closure plan to the
State for approval by March 2002; however, the State will not
approve the plan until they receive data from waste samples obtained
from the INTEC tank vault sumps. Because equipment to obtain
samples from tank vaults is not currently available, TFA and staff at
INTEC have been working to design, fabricate, and demonstrate a
vault sampler for use in the INTEC tanks in time for the March 2002
approval date.

On April 9, 2001, TFA and INTEC conducted a cold full-scale
demonstration of a prototype vault sampler at the Idaho National
Engineering and Environmental Laboratory Test Reactor. As part of
this demonstration, access to the vault sumps was mocked up using
20-ft-long, 2-in.-diameter vertical pipe that terminated in a bucket of
sand and water. Although the mock-up version of the piping is
smaller than the actual 45-ft-long access pipe, the mock-up
demonstrated all full-scale features of the sampling method. The
sampler consisted of (1) a 1.5-in.-diameter, 36-in.-long chamber with
an 800-cc capacity; (2) a check valve to block sample flowback; (3)
12-in. of stainless-steel tubing at the bottom end of the chamber for
immersion in the sump liquid; (4) a vacuum line from the sample
chamber to the surface, which also served to raise and lower the
sample chamber; and (5) a hand-operated vacuum pump. A
miniature battery-operated video camera and light source was also
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used to assist with lowering and positioning the sampler. A sample of
the sand was successfully pulled from the bucket into the sample
chamber, and the chamber was raised back to the surface and
emptied into a sample bottle.

TFA and INTEC can now proceed with developing the final design
and fabricating the sampler for deployment to support the March
2002 deadline for approval of the closure plan, and ultimate closure
of the INTEC tanks. (Contact: Tom Thomas, INEEL, 208-526-3086)

CNDE Joins Team Working on SAFT/TSAFT Tank
Inspection Task 
To continue safely storing high-level waste in the Hanford Site's 28
double-shell storage tanks (DSTs), the site must have the ability to
inspect the tanks' knuckle regions for cracks. Unfortunately, these
regions contain areas with the most mechanical stress and cannot be
reached and inspected by current technology. TFA and CH2M Hill
Hanford Group (CHG) are funding Robotics Crosscutting Program
staff from the Pacific Northwest National Laboratory (PNNL) to
develop and demonstrate an ultrasonic inspection system that can be
deployed in the annulus of a Hanford Site DST and provide the
capability of detecting axial cracks in the tank knuckle and wall
regions. The inspection system under development uses the unique
SAFT (Synthetic Aperture Focusing Technique)/TSAFT (Tandem
Synthetic Aperture Focusing Technique) together with a remotely
controlled, magnetic-based crawler with an X/Y positioning capability.

Staff at Pacific Northwest National Laboratory prepare for
SAFT testing on tank-wall mockups with actual welds,
material thicknesses, and simulated cracks. (Photo
provided by PNNL)

As part of this development effort, the Center for Nondestructive
Evaluation (CNDE) at Iowa State University is joining the
SAFT/TSAFT team to help them understand sound propagation of
the knuckle region of these tanks. CNDE involvement with the

http://www.robotics.ost.doe.gov/
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SAFT/TSAFT task stems from the First Annual Tank Integrity
Workshop, which was held in November 2000 and hosted by TFA,
the Characterization, Monitoring, and Sensor Technology
Crosscutting Program, and CNDE, to determine how CNDE could
provide expert review and assistance on tank integrity issues. On
April 16 and 17, 2001, a representative from CNDE was invited to
visit PNNL to discuss modeling activities that CNDE will perform. As
part of a collaborative agreement reached among the project
partners, CNDE will provide the team with a computational
algorithm that will allow them to perform experimental flaw
manipulation without having to fabricate a large number of flawed
samples.

In the meantime, the SAFT/TSAFT team completed focusing and
visualization activities on test mockup data taken in March to
support SAFT, and they plan to conduct focusing activities on
TSAFT next. The team reported excellent progress on design
adaptations to an off-the-shelf crawler that will be used to deploy
the SAFT/TSAFT transducers. They also received the control and
data acquisition computers and are configuring these computers
with the necessary hardware and software. These activities support
demonstration of the system on a tank wall mockup by the end of
FY01. (Contact: Mike Terry, LANL, 509-372-4303)

TFA Approached for Collaboration on Filter Media
Development 
High-efficiency particulate air (HEPA) filters consisting of glass fibers
are routinely used throughout the DOE complex to ensure that air
emissions of radioactive particulates from tanks and waste
processing operations are not released to the environment. These
filters typically fail because of wetting due to particulate build-up on
the filter face. Through the Air Filtration Technology Project at the
Savannah River Site, TFA is both using and gaining extensive
knowledge and expertise to demonstrate and test alternative filtration
methods, including sintered nickel and ceramic filters. The project is
on pace to select a system for full-scale development by the end of
this year.

In March 2001, Lawrence Livermore National Laboratory (LLNL)
contacted TFA representatives involved with the Air Filtration
Technology Project to discuss collaboration on filter media
development. LLNL staff are developing a design of a bio-aerosol
facility where research will involve countering bio-terrorism. Because
of the volatility of the materials that will be developed and evaluated,
the facility will require an extremely robust ventilation system. The
facility design assumes that the conventional glass-fiber HEPA air
filters will periodically blow out due to weakening from moisture; as a
result, LLNL staff are searching for a stronger alternative media. The
sintered nickel and ceramic filter media developed through the Air
Filtration Technology Project are a viable option -- both have a filter
efficiency of 99.97% for particles 0.3 mm or larger, and the ceramic
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filter media has a relative low-pressure drop and is robust in moisture
application. TFA and LLNL are currently exchanging information,
including technical requirements evaluations. (Contact: Mike Terry,
LANL, 509-372-4303)

SRS Uses Flushing Method to Remove Plug From
Salt Transfer Line 
Radioactive waste retrieved from underground storage tanks is
transferred for treatment or alternative storage reasons. These
transfers may occur tank-to-tank or tank-to-processing facility (e.g.,
tank-to-evaporator) and can cover several miles. During transfer
operations, piping systems can become plugged if the solids
concentration of the material being transferred increases beyond the
capacity of the jet or feed pump -- usually resulting in costly delays
and intensive efforts to mitigate the problem.

In February 2001, a 400-foot-long, 2-inch-diameter transfer pipe from
Savannah River Site (SRS) Tank 32 to the Evaporator Feed Tank
was believed to have plugged. The site initiated action to engage a
company that provided successful demonstration of their pipeline
unplugging capabilities at the Florida International University
demonstration center. It was believed that the line had become
plugged after it was valved off at the discharge line with the feed
pump still running. However, when the site tank farm personnel
attempted to unplug the line by placing a heat jacket on the line and
also by pressurizing the core pipe, these efforts were not successful.
SRS staff eventually decided to uncouple the feed pump from the
tank nozzle. Once the clamp broke free and the isolation valve was
opened at the evaporator, water flowed out of the line, indicating that
the plug was located in the discharge line of the feed pump or the
pump itself. The unclamped line was then flushed with cold water,
followed by hot water, and then reclamped and flushed again with hot
water. After this effort, the plug loosened and was flushed out. As a
result of this incident, SRS revised its procedures to ensure that the
line is flushed each time the feed pump is shut down.

Resolutions of the plug issue and implementation of the revised
procedures will help SRS users avoid future similar problems and
their impact on tank farm operations. In the meantime, TFA continues
to investigate pipeline plugging issues by working closely with users
at SRS, Hanford Site, and Oak Ridge Reservation, three sites where
plugging has the potential to become problematic. (Contact: Pete
Gibbons, NHC, 509-372-4926; Phil McGinnis, ORNL, 865-576-6845)

UNEX Work Published in Peer-Reviewed Journal 
The Idaho Nuclear Technology and Engineering Center (INTEC) is
tasked with managing and treating liquid radioactive waste stored in
its underground storage tanks at the Idaho National Engineering and
Environmental Laboratory (INEEL). However, recent court orders and
state agreements dictate that the site must cease addition of all
liquids to the tanks by 2005 and that all liquid be removed by 2012. In
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addition, solid calcine waste stored in bins at INTEC must be treated
and ready for shipment from the state of Idaho by the end of 2035. In
order to treat the waste to levels that meet the Waste Acceptance
Criteria, TFA is assisting INEEL with investigating methods for
removing transuranic waste, strontium, and/or cesium from the liquid
and calcine wastes. One of the methods researched for removing
these constituents is a promising separations alternative called the
universal solvent extraction (UNEX) process. Russian and U.S. test
results of the UNEX process have demonstrated effective removal of
radionuclides to Class A low-level waste levels in a one-step process
and have determined that much less cell space and capital costs are
required to implement the process. Development work on the UNEX
is now being performed by TFA, INEEL, and the Khlopin Radium
Institute of Russia.

Two journal articles on the UNEX development work, recently
appeared in the peer-reviewed (or "refereed") journal, Solvent
Extraction and Ion Exchange, Volume 19 (ISSN 0736-6299).
Published in January 2001 by Marcel Dekker, Inc.,
(www.dekker.com) the two articles are titled, "The Universal Solvent
Extraction (UNEX) Process I: Development of the UNEX Process
Solvent for the Separation of Cesium, Strontium, and the Actinides
from Acidic Radioactive Waste," and "The Universal Solvent
Extraction (UNEX) Process II: Flowsheet Development and
Demonstration of the UNEX Process for the Separation of Cesium,
Strontium, and Actinides from Actual Acidic Radioactive Waste."
Authored by TFA principle investigators from Bechtel BWX
Technologies Idaho and their Russian counterparts, the articles
present development data and the results of flowsheet testing
conducted to demonstrate the UNEX process on INEEL's acidic
sodium-bearing tank waste. Publishing the work in these peer-
reviewed journal lends credibility to the UNEX development work, as
the site considers various treatment options for its acidic waste.
(Contact: Phil McGinnis, ORNL, 865-576-6845)

ESP Modeling Provides Insights on Dissolution
Behavior of Phosphate and its Relevancy to
Pipeline Plugging (TMS 1989) 
Transfer lines at the Savannah River and Hanford Sites, including the
old Hanford cross-site lines, have plugged during waste transfer
operations. These sites and TFA are interested in plugging
prevention and recovery from plugged lines. To understand the
reasons for plugging and the constituents involved, TFA and the
Office of River Protection are using the Environmental Simulation
Program (ESP) model, a tool used to calculate chemical equilibria for
radioactive waste processing operations.

Mississippi State University-Diagnostic Instrumentation and Analysis
Laboratory recently modeled Purdue University's plug dissolution
recipe (the winner of TFA's design problem in last year's Waste-
Management Education and Research Consortium contest) to explain

http://www.dekker.com/
http://www.hanford.gov/orp/index.html
http://www.msstate.edu/dept/DIAL/
http://www.msstate.edu/dept/DIAL/
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the chemical behaviors that occurred in their solution to the design
problem. The modeling provided impressive insight into the behavior
of phosphate, aluminate, the impact on temperature, and other
factors during chemical unplugging of a pipeline. Using the ESP
model, simulations were run where CO2 was added to a Hanford SX-
104 waste surrogate simulating a plugged line. Various plots of the
modeling data showed how much solids remained following addition
of the CO2, and changes in temperature, ionic strength, and pH.
Other plots showed some major constituents (CO3, NaCO3 and
PO4) in the reaction and other changes occurring with the added
CO2.

The SX-104 surrogate material has been the focus of TFA
experimental studies on saltwell pumping and plug formation. Results
of the DIAL investigations into CO2 dissolution continue to improve
our understanding of how various factors can influence the chemical
behavior of tank waste and its behavior in pipelines. (Contact: Phil
McGinnis, ORNL, 865-576-6845)

Pete Gibbons Congratulated by National
Organization 
On April 11, 2001, the National Academy of Sciences Committee on
Research Needs for High-Level Waste sent congratulations to Pete
Gibbons, TFA Retrieval Technology Integration Manager. Pete
recently received the first-time award "Best FY02 Multiyear Technical
Response" at the TFA Midyear Review Meeting in Salt Lake City,
Utah. The Committee is currently working with Pete on pipeline
cleanup issues for inclusion in one of their reports, tentatively entitled
"Long-Term Research Needs for High-Level Waste at DOE Sites."
Their congratulatory note said, "On the behalf of the committee on
long-term research needs for HLW at DOE sites, I congratulate you
on the first-time award for technical response development. The
committee has very much appreciated your help in answering
questions related to pipeline cleanup." Pete was also recently
nominated to serve on an International Atomic Energy Agency
committee for tank retrieval activities. (Contact: Pete Gibbons, NHC,
509-372-4926) 

Special Meetings and Technical
Assistance

TFA Hosts Presentation on Topographical
Mapping System (TMS 130)
Access to the contents of radioactive waste storage tanks to conduct
characterization and retrieval efforts is difficult because the tanks are
buried several feet underground and riser openings are typically less
than 2 ft in diameter. The only way to clearly view the waste, in-tank
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hardware, and possible obstructions is to deploy a camera or imaging
tool down the riser of the tank. In a collaborative effort that began a
decade ago, Oak Ridge National Laboratory, Pacific Northwest
National Laboratory (PNNL), and Mechanical Technology, Inc. of
Albany, New York, developed the Topographical Mapping System
(TMS), a tool that has the ability to gather and analyze topographical
data on obstacles and waste topography and generate a three-
dimensional computer map of the data. 

(left to right) Jim Thompson and Rob Yasek (DOE's
Office of River Protection), Todd Samuel (PNNL) and
Ted Pietrok (DOE-RL and TFA Program Lead)
attended the TMS Open House, along with a number
of other user and TFA representatives. (Photo
provided by TFA)

On April 4, 2001, representatives from DOE Office of River
Protection, River Protection Project (RPP), and TFA attended a
presentation hosted by TFA technical representatives at PNNL,
where testing and demonstration work on TMS has been under way
for the past several months. RPP is expected to deploy TMS in
Tank U-107 at the Hanford Site this summer to measure the waste
surface profile and estimate the volume before and after a
"sprinkler/salt well" retrieval test. RPP will evaluate the performance
of TMS and, if acceptable, will recommend the system for
deployment in Hanford Site Tank S-112 before, during, and after
retrieval of the tank waste. Recent testing at PNNL demonstrated
full functionality and a range of 92 to 99% accuracy in performing
volumetric measurements.

TMS consists of four major components: (1) A sensor head, which
holds the structured light (laser) and camera used to image the
laser plane-generated contour lines from which surface-based
profiles can be calculated, resulting in a topographical map of the
interior surfaces; (2) an environmental enclosure box, which holds
all of the support electronics that require proximity to the sensor

http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
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The Topographical Mapping System
undergoes volume measurement accuracy
testing at the Process Development Lab at
Pacific Northwest National Laboratory.
(Photo provided by TFA)

head; (3) a human-machine interface (located in a control trailer
that can be up to 900 feet away from the operating unit), which is
used for supervisory control, limited data visualization, and data
archiving; and (4) a plug gauge, which is used to test the size of the
riser before the sensor head is deployed. The plug gauge can also
measure the temperature, radiation, and range used to deploy the
sensor head. TMS was first deployed in February 1997 in gunite
Tanks W-5 and W-6 at the Oak Ridge Reservation to map the
surface profile of wall damage. The system was then delivered to
the Hanford Site in March 1997, where a demonstration of its ability
to measure tank waste volume was performed at the Site's Tanks
Technology Test Facility. (Contact: Pete Gibbons, NHC, 509-372-
4926)

Study/Review Teams
Progressing on Melter
Study 
In November 2000, at DOE-
Headquarter's (DOE-HQ's)
request, TFA initiated a
technical review of alternatives
for solidifying Hanford Site
high-level waste that could
achieve major cost reductions
within reasonable long-term
risks. At that time, TFA
chartered an independent
review team to (1) lead and
guide the technical review; (2)
review documents developed
by a study team formed to
collect and analyze data and
perform specific analyses; and
(3) recommend a path forward
for advanced melter
development. A kickoff meeting
was held in Washington, D.C.
in November, in which the

review team, study team, principle investigators, and TFA and
DOE-HQ staff discussed objectives of the study, roles and
responsibilities of the specific teams, and scope and schedule.
Work by the study team has been ongoing, with the development of
several task reports that will support the overall study team report.

On April 20-21, 2001, members of the review and study teams and
representatives from TFA and DOE-HQ met in Washington, D.C.,
where the review team reviewed the results of completed study
team tasks and progress of remaining tasks. The attendees also
identified remaining gaps and issues and outlined work needed to
address them. In addition, the review team began planning the
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development of the final report. DOE-HQ representatives in
attendance stated that they were very impressed with the efforts so
far. According to one representative, "A lot of work has been done,
and it is very impressive. The Review Team continues to impress
[me] by asking all the right questions." The representative also
indicated his confidence that the study is pointed in the right
direction and that the team is collecting pertinent information.

The study team is expected to complete remaining work and report
results in the late May/early June timeframe. Based on the study
team work and results, the review team will develop
recommendations and issue a report in the late June/early July
timeframe. (Contact: Joe Westsik, PNNL, 509-372-6330)

Upcoming Activities
April 30 - May 2, 2001 
Florida International University Visit to View Demonstration Testing of
Laser Ablation for Canister Decontamination, Miami, Florida 
(Contact: Larry Bustard, SNL, 505-845-8661)

May 1 - 2, 2001 
Salt Cake Dissolution and Feed Stability Workshop and Technical
Review, Richland, Washington
(Contact: Phil McGinnis, ORNL, 865-576-6845)

May 1 - 2, 2001
Tank Integrity Panel for Hanford Single-Shell Tanks and Double-Shell
Tanks, Richland, Washington
(Contact: Mike Terry, LANL, 509-372-4303)

May 3 - 4, 2001
Russian Tank Retrieval and Closure Demonstration Center -
Discussion with Hanford, Richland, Washington 
(Contact: Pete Gibbons, NHC, 509-372-4926; Roger Gilchrist, PNNL,
509-372-6088)

May 7 - 9, 2001 
EIC Corrosion Probe Demonstration and Gate Review, Richland,
Washington 
(Contact: Mike Terry, LANL, 509-372-4303; Tom Thomas, INEEL,
208-526-3086)

May 8 - 9, 2001
Separations Workshop, Dallas, Texas
(Contact: Tom Brouns, PNNL, 509-372-6265)

May 10, 2001 
Fluidic Sampler Gate 4 Review/Project Closeout Meeting, Richland,
Washington 
(Contact: Betty Carteret, PNNL, 509-375-4337; Tom Thomas, INEEL,
208-526-3086)
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May 10, 2001 
Raman/EN Corrosion Probe Open House, Richland, Washington 
(Contact: Mike Terry, LANL, 509-372-4303; Tom Thomas, INEEL,
208-526-3086)

May 12 - 18, 2001 
Tank Retrieval and Closure Demonstration Center - Technical
Progress Mtg., Zheleznogorsk, Moscow, Russia
(Contact: Pete Gibbons, NHC, 509-372-4926; Joe Westsik, PNNL,
509-372-6330)

May 14 - 18, 2001 
Hanford Electrochemical Noise Corrosion Probe Review, Richland,
Washington
(Contact: Mike Terry, LANL, 509-372-4303)

May 21, 2001 
Tour/Demo of the Hanford Pit Viper, Richland, Washington 
(Tom Brouns, PNNL, 509-372-6265)

General TFA Technical Team
Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
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E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, NHC
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
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Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Joe Westsik

Technical Program Development
Manager

Education

M. Engineering Management, 
Washington State University

M.S. Chemical Engineering, 
University of Washington

B.S. Chemistry, 
Washington State University

Current Assignment

Joe Westsik is currently the Technical Program Development Manager for
the Tanks Focus Area Technical Team. In this role, he assists in assessing
DOE's complex-wide tank waste remediation problems and technology
needs, and coordinating technology development and demonstration
projects totaling approximately $30,000,000 annually.

Background

Joe Westsik is a Chemical Engineer with more than 20 years experience at
Pacific Northwest National Laboratory in project and task management and
as a technical contributor in the areas of radioactive and hazardous waste
management and chemical process engineering. Before joining the TFA, he
was a member of the Tank Waste Remediation Program Waste Disposal
Integration Team. As a member of the integration team, he was responsible
for developing specifications for the immobilized waste products and for
developing the strategy and processes for accepting products from the Tank
Waste Remediation System privatization contractors.

Previously, Mr. Westsik was Technology Manager for Pacific Northwest
National Laboratory's project to provide technology support for the

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.pnl.gov/
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http://www.hanford.gov/twrs/twrs.htm


TFA - Resume

http://emslws03/tfa/org/bio/westsik.htm[10/13/2009 10:50:26 AM]

vitrification and disposal of Hanford's low-level tank wastes, and he
managed the multi-million dollar Hanford Grout Technology Program. In
these roles, he supported DOE and Westinghouse Hanford Company in the
design of waste forms, processes, and facilities for immobilizing and
disposal of low-level tank wastes on the Hanford Site. He has also led
technology development activities to support the West Valley Demonstration
Project.

His research activities have included hazardous waste management and
chemical process engineering. Other research activities have included
studies on the reactions of water with waste forms including glass, spent
fuel, ceramics, cement, and bitumen, and preparing a performance
assessment to support disposal of low-level wastes at Hanford.
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Technology Abstract
Saltcake Dissolution
The Tanks Focus Area (TFA) is working closely with the Office of
River Protection (ORP) River Protection Project (RPP) to better
understand the chemistry involved with the retrieval, transport, and
pretreatment of nuclear wastes at the Hanford Site. Researchers at
Hanford are performing dissolution experiments on actual saltcake
samples, while staff at Mississippi State University (MSU) are
modeling the dissolution results with the Environmental Simulation
Program (ESP).

The ESP model was originally developed to predict the compositions
of solutions from off gas scrubbers. Therefore, the original database
for the ESP model was designed for modeling solutions with low ionic
strengths. However, the Hanford tanks contain waste with very high
ionic strengths. RPP and TFA pretreatment staff members at Oak
Ridge National Laboratory are working with the ESP model to
measure the solubilities of key components at high ionic strengths.
The results from these studies will be used to develop the Hanford
database for the ESP model to increase its accuracy for predicting
Hanford waste stream compositions with high ionic strength.

In addition, TFA is conducting studies on saltcake dissolution to assist
in solving the crust level growth in Hanford Tank SY-101. TFA will
examine a number of scenarios involving direct addition of diluent to
the tank and transferring a volume of supernate from SY-101 to SY-
102. These results will provide valuable information to ORP users in
their discussions on how to deal with the waste surface level increase
in SY-101 at Hanford.

Last Reviewed: July 13, 2001
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Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team
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Resume
Gary Josephson

Research Integration Manager

Education

B.S., Pulp and Paper Technology, University of
Washington, 1974
B.S., Chemical Engineering, University of Washington,
1977
M.S., Chemical Engineering, Stanford University, 1978
Registered Professional Engineer in Wash. State,
1985.

Current Assignment

Gary Josephson joined the Technical Team in March 2000 as Research
Integration Coordinator to assist with the TFA's increasing role in science
and longer-term research and development. Gary's efforts will focus on
identifying needs in the areas science, applied research, and strategic
investments. Working closely with the Technical Integration staff, Gary will
develop and manage strategic investments to ensure delivery of appropriate
science and applied research to the TFA's tank customers.

Background

For the past six years with PNNL, Gary has worked mainly in technology
development. Working initially in the vitrification group, Gary investigated
alternative forms for low level waste glass which led to a recommendation
for large forms with controlled cooling to minimize surface area. Gary also
worked on melter design and helped write specifications for the initial
Hanford privatization contract. More recently, Gary has been developing and
commercializing Battelle's patented processes for treating water and gas
emissions with nonthermal plasma.

Before coming to PNNL, Gary worked in the forest products industry for 15
years in research, operations, and management for ITT Rayonier. He
remains in contact with the industry through DOE's Office of Industrial

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Technology and serves as technical POC for PNNL's efforts to develop
project and industry partnerships.

Revised: June 13, 2000
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Martin C. Edelson

Characterization, Monitoring, and Sensor
Technology Program Technical Lead

Education

B.S. Chemistry, City College of New York
M.A. Physical Chemistry, City College of New York
Ph.D Physical Chemistry, University of Oregon

Current Assignment

Martin Edelson is an Adjunct Associate Professor
of Mechanical Engineering at the Ames Laboratory,
a US Department of Energy (DOE) laboratory on
the

Photo credit: Mervin Tano,
IIIRM

campus of Iowa State University. He has a doctorate in physical chemistry
and has been involved in a large variety of environmental technology
projects since the inception of the DOE environmental program in 1989.
Prior to that his work involved various applications of optical spectroscopy to
solve scientific and technical problems. He has worked in the area of risk
communication for approximately ten years and currently chairs the ASME
Environmental Communications Committee.

In addition to his role as TFA's Technical Lead for the Characterization,
Monitoring and Sensor Technology Crosscutting Program, Dr. Edelson also
serves as a representative to the Subsurface Contaminants Focus Area, as
a member of the DOE Center for Risk Excellence Core Team, and as a
representative on the Ames Laboratory Strategic Laboratory Council. In
1998, he was appointed to the National Research Council Committee on
Review and Evaluation of the Army Non-Stockpile Chemical Material
Disposal Program, on which he still serves. Over the past decade, Dr.
Edelson garnered considerable experience as a principle investigator,
covering topics such as environmental remediation, worker safety, and land
stewardship; laser decontamination and recycle of melts; design of
transportable multifunctional field laboratories; and an integrated program
for characterization, monitoring and sensor technologies.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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In August 2001, Dr. Edelson was appointed to the executive committee of
the American Society of Mechanical Engineer's (ASME) Environmental
Engineering Division. He also serves as chairman of the ASME
Environmental Communications Committee, and is a member of the Optical
Society of America; the Society for Applied Spectroscopy; Sigma Xi, and the
American Chemical Society.

Reviewed: December 10, 2001
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Roger L. Gilchrist

Technical Integration Coordinator

Education

M.S., Nuclear Engineering, Texas A&M University
M.S., Health Physics, Texas A&M University
B.S., Electrical Engineering, University of
Tennessee

Current Assignment

Roger Gilchrist is the Technical Integration
Coordinator for the Tanks Focus Area (TFA)
Technical Team. In this role, he serves as the

senior technical advisor for the TFA. The TFA delivers science and
technology solutions to the priority problems of its radioactive waste tank
users at Hanford Site, Savannah River Site, Idaho national Engineering and
Environmental Laboratory, Oak Ridge Reservation, and the West Valley
Demonstration Project.

As Technical Integration Coordinator, Roger is responsible for developing a
strong technical program that is integrated with the TFA partners. He leads
the TFA Technology Integration Managers (subject area senior experts from
TFA's laboratory and contractor partners) in assessing DOE's complex-wide
highly radioactive tank waste remediation problems as related to technology
needs. He leads the development of a multiyear technical program to
address the high-priority needs; coordinates the technical peer reviews
performed by the Technical Advisory Group (senior technical advisors) to
ensure the technical program is responsive and acceptable to users,
stakeholders, and the broader technical community; and coordinates
technology development and deployment projects totaling approximately
$50,000,000 annually.

Background

For over 20 years, Roger Gilchrist has worked with industry and U.S. and

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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international government agencies. During this time, he has served as a
private consultant, functioned as an advisor to universities, managed line
organizations, and lead large interdisciplinary technical programs. He has
supported international treaty negotiations and performed weapons
qualifications for the Department of Defense; led major technical programs
and developed international memorandums of cooperation for DOE; and led
nuclear reactor review programs for the U.S. Nuclear Regulatory
Commission. <>Examples of detailed experience:

Directed national and international programs for the U.S. Nuclear
Regulatory Commission to assess emergency preparedness of all
operating commercial power reactors post-TMI; and reviewed the
operational readiness and Rad-Chem. Programs of all power reactor
programs

Lead DOE'S national program Underground Storage Tank Integrated
Demonstration -- Managed a $26M/year multi-disciplinary program for
the development of underground storage tank remediation
technologies

Managed the Washington, D.C. operations for Westinghouse Hanford
Company and functioned as a Congressional Liaison for
Westinghouse Electric Company

Revised: February 13, 2001
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Technical Highlights
The Tanks Focus Area will publish a newsletter of current events and accomplishments on a recurring basis. To be
sure you don't miss an issue, see "How to Subscribe/Automatic Notification" at the bottom of this page.

Period Ending December 31, 1996

| Significant Events | Conferences and Meetings | Upcoming Activities | Technical Team Contacts | How to
Subscribe/Automatic Notification | Back Issues |

Significant Events

Retrieval Systems Demonstrated at Oak Ridge National Laboratory

On December 10 through 12, 1996, the Modified Light-Duty Utility Arm (MLDUA) and the Confined Sluicing End
Effector (CSEE) were demonstrated at the Tanks Technology Cold Test Facility in Oak Ridge. The remote deployment
of the MLDUA followed by grasping of the CSEE and subsequent retrieval of simulated waste was the highlight of the
demonstration. The MLDUA design is based on the Light-Duty Utility Arm that was successfully deployed in a
Hanford Site tank and was built by SPAR Aerospace Limited, Canada. The CSEE was developed specifically for Oak
Ridge gunite tanks, but lessons learned during previous developmental testing in support of Hanford tank cleanup were
used as a point of departure by the Retrieval Process Development and Enhancements project with team members
from the University of Missouri-Rolla and Waterjet Technology, Incorporated. Cold testing of the ORNL Retrieval
System will continue until mid-February 1997, at which time the system will be moved to the North Tank Farm for
retrieval of waste in Tanks W-3 and W-4. The demonstration was hosted by the Gunite and Associated Tanks-
Treatability Study and benefitted from a strong partnership with the ORNL EM-40 GAAT project, which made the use
of EM-50 technology for integration and deployment into radioactive waste storage tank environments possible.
(Contact: Jim Lee, SNL, 505-844-6937)

Pulsed Air Mixer Successfully Demonstrated

One of the challenges encountered in retrieving tank waste is the thick sludge that rests on the bottom of a number of
the U.S. Department of Energy's radioactive waste storage tanks. One answer to this problem could be the pulsed-air
mixer technology. A single pulsed-air mixer was used at Oak Ridge National Laboratory to re-suspend and mix a 4-
foot deep layer of simulated tank sludge which had been allowed to settle in a large rectangular tank (20 feet by 8 feet
by 8 feet). Prepared as part of the Gunite and Associated Tank-Treatability Study, the sludge simulant was a mixture
of kaolin clay, sand, gravel, and water. The pulsed-air mixer consisted of two 14-inch-diameter steel plates separated
by about 0.25 inches. The mixer was designed such that pulses of compressed air could be delivered either between the
plates or to the underside of the lower plate. Air pulsing beneath the lower plate was used to lower the mixer down
through the sludge. The large rising air bubbles effectively mixed a large fraction of the settled sludge. The pulsed-air
system was adapted from industry for application in radioactive tanks. (Contact: Jim Lee, SNL, 505-844-6937)

Conferences and Meetings

Meeting on Extendible Nozzle Demonstration

Retrieval Process Development and Enhancement staff met with Old Hydrofacture Facility (located at Oak Ridge
National Laboratory) staff to discuss extendible nozzle deployment to dislodge waste from the Old Hydrofracture
Tanks. The list of requested information and Savannah River Site's specification for extendible nozzle deployment
were discussed. Current plans at the Oak Ridge Reservation are to use supernate and slurry to dislodge the waste. This
is a departure from using inhibited but clean water, which is the method at Savannah River Site. Oak Ridge National
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Laboratory staff requested that the extendible nozzle, the platform for its mounting through the tank riser, and
containment system to be used during transfer of the system from tank to tank be supplied by Pacific Northwest
National Laboratory. A preliminary schedule has been proposed for extendible nozzle construction and deployment.
(Contact: Jim Lee, SNL, 505-844-6937)

Hanford Tanks Initiative Technical Exchange with Idaho National Engineering Laboratory
(INEL)

On December 6, INEL staff and the Hanford Tanks Initiative team met and discussed waste retrieval and closure
issues as well as private contracting experiences. Staff at INEL have experience in developing private contracts for
radioactive waste site remediation. The Hanford Tanks Initiative team, which is funded in part by the TFA, will add
this information to the lessons learned at the Oak Ridge Reservation and the Savannah River Site to reduce the cost
and more efficiently plan to meet their objectives. The objectives for the Hanford Tanks Initiative are to retrieve hard
heel waste from Tank 106-C and establish retrieval performance criteria; develop retrieval performance criteria
supporting readiness to close single-shell tanks; demonstrate characterization technologies by characterizing residual
waste in Tank AX-104 to assess compliance with retrieval performance criteria; demonstrate alternate retrieval
technologies; and establish risk/performance data for waste retrieval options. This is all to be completed in the year
2000. (Contact: Pete Gibbons, RPP, 509-372-4926)

Upcoming Activities

January 1997 
Loaded crystalline silicotitanate sent to Savannah River Site for vitrification.
(Contact: Phil McGinnis, ORNL, 423-576-6845)

January 9-10, 1997 
Community Leaders Network Meeting, Washington, D.C. 
(Contact: John LaFemina, PNNL, 509-375-6895)

January 27-30, 1997 
Efficient Separations and Processing Crosscutting Program Technical Exchange Meeting, Gaithersburg, Maryland. 
(Contact: Bill Kuhn, PNNL, 509-372-4553)

February 1997 
TFA issues call for proposal for FY98 deployment projects. 
(Contact: Bob Allen, PNNL, 509- 372-4298)

February 13-18, 1997 
1997 Annual American Association for the Advancement of Science Meeting, Seattle, Washington.
(Contact: Rod Quinn, PNNL, 509-375-6625)

March 4-7, 1997 
FY97 Technical Midyear Review, Richland, Washington. 
(Contact: John LaFemina, PNNL, 509-375-6895)

April 27-May 1, 1997 
Seventh Topical Meeting on Robotics and Remote Systems, Augusta, Georgia. 
(Contact: Jim Lee, SNL, 505-844-6937)

September 7-11, 1997 
Science and Technology for Disposal of Radioactive Tank Waste Symposium at American Chemical Society Annual
Meeting, Las Vegas, Nevada. 
(Contact: Nick Lombardo, PNNL, 509-375-3644)
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General TFA Technical Team Contacts

Terri Stewart, Technical Team Manager, PNNL
Phone: 509-375-4423
Fax: 509-372-4662
Email: tstewart@pnl.gov

Thomas Brouns, Technical Integration Coordinator, PNNL
Phone: 509-372-6265
Fax: 509-372-6268
Email: tm_brouns@pnl.gov

John LaFemina, Strategic Integration Coordinator, PNNL
Phone: 509-375-6895
Fax: 509-375-4468
Email: jp_lafemina@pnl.gov

Stephan Schlahta, Technical Operations Coordinator, PNNL
Phone: 509-375-6542
Fax: 509-372-4662
Email: sn_schlahta@pnl.gov

Technology Integration Managers (TIMs)

Characterization:

Tom Thomas, INEL
Phone: 208-526-3086
Fax: 208-526-0665
Email: trt@inel.gov

Immobilization

John Plodinec, WSRC
Phone: 803-725-2170
Fax: 803-725-4704
Email: john.plodinec@srs.gov

Pretreatment

Phil McGinnis, ORNL
Phone: 423-576-6845
Fax: 423-574-7229
Email: cpz@ornl.gov

Retrieval and Closure

Jim Lee, SNL
Phone: 505-844-6937
Fax: 505-844-1480
Email: jhlee@sandia.gov
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Pete Gibbons, Deputy TIM, RPP
Phone: 509-372-4926
Fax: 509-372-0065
Email: peter_w_gibbons@rl.gov

Safety

Harold Sullivan, LANL
Phone: 505-667-6231
Fax: 505-667-5531
Email: hsullivan@lanl.gov

How to Subscribe/Automatic E-mail Notification

The Tank Focus Area Technical Highlights is only available at this online location. To receive an automatic electronic
"reminder" and topic list when each new issue becomes available, type SUBSCRIBE TFALIST First_Name
Last_Name in the body of the e-mail address for automatic notification of Technical Highlights

Example:

SUBSCRIBE TFALIST Joan Smith

or send that message in the body of your e-mail message to LISTSERV@LISTSERV.PNL.GOV

How Do We Become the Department We
Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.

The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

mailto:LISTSERV@LISTSERV.PNL.GOV
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Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.



Technical Highlights - Period Ending December 31, 1996

http://emslws03/tfa/hilight/back/31dec96.htm[10/13/2009 10:50:35 AM]

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on
department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
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information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.

Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.
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11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.

Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department

16. Would you be interested in
participating or developing some aspect of
this activity?
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Questionable if this method would benefit the
department

This method is unlikely to increase business
within the      department
Add your comments 

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.

17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department

20. Would you be interested in
participating or developing some aspect of
this activity?
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Questionable if this method would benefit the
department

This method is unlikely to increase business
within the      department
Add your comments 

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.

Thank you for participating in this survey.
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Alpha and Strontium (Sr)
Removal

| News and Information | Alpha and Sr Removal | CST | CSSX | STTP |

The addition of Monosodium Titanate (MST) will be used to adsorb the
soluble uranium, plutonium, and strontium contained in the waste stream.
The rate and equilibrium loading of these components as a function of
temperature, ionic strength, and mixing is required to support the batch
reactor design. Studies will be conducted to determine if the MST strike
could be completed in the existing SRS waste tanks.

Alpha Removal Kinetics and Equilibrium

WSRC-TR-2000-
00142, Rev. 0

Phase V Simulant Testing of Monosodium Titanate Adsorption
Kinetics

WSRC-RP-2000-
00685, Rev. 0

Monosodium Titanate Sludge Filtration

WSRC-TR-2000-
00290

Filtration of Sludge and Sodium Nonatitanate Solutions

WSRC-TR-2000-
00288

Evaluation of Solid-Liquid Separations Technolgies to Remove
Sludge and Monosodium Titanate From SRS High-Level Waste

WSRC-TR-2000-
00229, Rev. 0

Evaluation of Alternate Materials and Methods for Strontium and
Alpha Removal from Savannah River Site High-Level Waste
Solutions

WSRC-TR-2000-
00287, Rev. 0

Dr. Baki Yarar Consultation on Salt Alternatives Solid-Liquid
Separations

WSRC-TR-99-
00134

Final Report on Phase III Testing of Monosodium Titanate
Adsorption Kinetics

WSRC-TR-99-
00219

Phase IV Simulant Testing of Monosodium Titanate Adsorption
Kinetics

WSRC-TR-99-
00286

Phase IV Testing of Monosodium Titanate Adsorption With
Radioactive Waste

SRT-LWP-99-
00119

Alpha Removal Kinetics and Equilibrium: Monosodium Titanate and
SRS Wastes

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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HLW-SDT-99-
0274

Engineering Briefing Results of the Decision Phase Activities Small
Tank Tetraphenylborate Precipitation
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Crystalline Silicotitanate
(CST) Non-Elutable Ion
Exchange

| News and Information | Alpha and SR Removal | CST | CSSX | STTP |

The CST Non-Elutable Ion Exchange process uses adsorption filtration to
remove the strontium-90, uranium, and plutonium from the waste using
monosodium titanate (MST). It then removes the cesium-137 by adsorption
on the CST. The decontaminated salt solution is then combined with
evaporator concentrate from the Effluent Treatment Facility, followed by
solidification and disposal as Saltstone grout. The adsorption media (both
CST and MST) are transferred to the Defense Waste Processing Facility for
incorporation into glass.

Document No. Title

WSRC-TR-2000-
00406

The Effect of Alkaline Earth Metal on the Cesium Loading of
IONSIV® IE-910 and IE-911

WSRC-TR-2000-
00177, Rev.0

Gas Generation and Bubble Formation Model for Crystalline
Silicotitanate Ion Exchange Columns

WSRC-TR-2000-
00370, Rev. 0 CST/Water Slurry Mixing and Resuspension (U)

WSRC-TR-2000-
00350, Rev. 0 CST Particle Size Reduction Tests (U)

WSRC-TR-2000-
00161, Rev. 0 Bubble Formation Modeling in EI-911

Cesium Removal Kinetics and Equilibrium

WSRC-TR-2000-
00167

Effect of Sodium Hydroxide Preteatment of UOP IONSIV® IE-911
Crystalline Silicotitanate Sorbent

WSRC-TR-2000-
00344

Effect of Carbonate, Oxalate and Peroxide on the Cesium Loading
of IONSIVE® IE-910 and IE-911

WSRC-RP-99-
00597

The Effect of Pressure and Organic Constituents on the Cesium
Ion Exchange performance of IONSIVÒ IE-911

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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HLW-SDT-99-
0238

Operational Readiness Review Report for Crystalline Silicotitinate
(CST) Tall Column Gas Generation Test

WSRC-TR-99-
00313

The Effect of Pretreatment, Superficial Velocity, and presence of
Organic Constituents on IONSIV®IE-911 Column Performance

SRT-LWP-99-
00126

Cesium Removal Kinetics and Equilibrium for IONSIV®IE-911

HLW-SDT-99-
0273

Engineering Briefing Results of the Decision Phase Activities CST
Non-Elutable Ion Exchange

WSRC-RP-99-
00836

The Effect of Temperature and Radiation on the Cesium
Adsorption Ability of IONSIV®IE-910 and IONSIV®IE-911

WSRC-TR-99-
00312

Determination of Chloride Content in Crystalline Silcotitanate

WSRC-TR-99-
00374

Stability of UOP IONSIV®IE-911 in SRS Simulated Salt Solution at
Elevated Temperature and Subjected to Radiation Exposure

ORNL/TM-
1999/233

Thermal and Chemical Stability of Crystalline Silicotitanate Sorbent

Ion Exchange Column Real Waste Testing

HLW-SDT-99-
0248

Estimate of Gas Generation in Fully Loaded CST Column

HLW-SDT-99-
0257

Position paper on Performance of Small CST Column Gas
Generation Test in Radiation Field

WSRC-TR-99-
00285

Radiolytic Gas Generation in Crystalline Silicotitanate Slurries

WSRC-TR-99-
00308

Cesium Removal From Savannah River Site Radioactive Waste
Using Crystalline Silicotitanate (IONSIV®IE-911)

SRT-LWP-99-
00127

IONSIV®IE-911 Real Waste Column Test

WSRC-RP-99-
00836

The Effect of Temperature and Radiation on the Cesium
Adsorption Ability of IONSIV® IE-910 and IONSIV® IE-911

Thermal and Hydraulic Properties

WSRC-RP-2000-
00182

Testing Plan for IONSIV® IE-911 Crystalline Silicotitanate Samples
Supplied by UOP

WSRC-TR-2000-
00273, Rev. 0

Stability and Solubility Tests with SRS Simulated Wastes

ONRL/TM-
2000/307, Rev.0

Thermal and Chemical Stability of Crystalline Silicotitanate Sorbent
- Interim Report

WSRC-RP-99-
00568

Recovery Plan for the Non-Elutable Ion Exchange Salt Alternative

HLW-SDT-99- Position Paper on ORNL CSTR Demonstration Test 1A Recovery
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0133 Plan

HLW-SDT-99-
0141

Action Plan for Resolution of CST Issues

SRT-LWP-99-
00128

Thermal and Hydraulic Properties

ORNL/TM-
1999/103

Hydraulic Performance and Gas Behavior in a Tall Crystalline
Silicotitanate Ion Exchange Column

WSRC-TR-99-
00116

Preparation of Simulated Waste Solutions

ORNL/TM-
1999/133

Thermal and Physical Property Determinations for IONSIV®IE-911
Crystalline Silicotitanate and Savannah River Site Waste Simulant
Solutions

DWPF Waste Qualification - TiO2

WSRC-TR-99-
00245

Composition and Property Measurements for CST Phase 1
Glasses

WSRC-TR-99-
00289

Composition and Property Measurements for CST Phase 2
Glasses

WSRC-TR-99-
00291

Composition and Property Measurements for CST Phase 3
Glasses

WSRC-TR-99-
00293

Composition and Property Measurements for CST Phase 4
Glasses

WSRC-TR-99-
00384

Summary of Results for CST Glass Study: Composition and
Property Measurements

WSRC-TR-99-
00323

Thermal and Physical Property Determination for IONSIV®IE-911
Crystalline Silicotitanate and Savannah River Site Waste Simulant
Solutions

SRT-LWP-99-
00129

IONSIV®IE-911 Glass Study

DWPF Waste Qualification - Feed Homogeneity

WSRC-TR-2000-
00433, Rev. 0

Hydragard® Sampling of Melter Feed Slurry Containing CST: A
Nonproprietary Summary (U)

WSRC-TR-99-
00244

CST/FRIT Settling, CST Particle Size Reduction and CST Loading

SRT-LWP-99-
00130

Qualification - Feed Homogeneity

WSRC-TR-99-
00309

Mixing and Sampling of Sludge-FRIT-CST Slurries

DWPF Coupled CST Operational Issues

WSRC-TR-99- Hydrogen Generation During Melter Feed Preparation of Tank 42
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00277 Sludge and Salt Washed Loaded CST in the Defense Waste
Processing Facility (DWPF)

WSRC-TR-99-
00302

Hydrogen Generation and Foaming During Tests in the GFPS
Simulating DWPF Operations with Tank 42 Sludge and CST

SRT-LWP-99-
00131

DWPF Coupled Operations with IONSIV®IE-911

WSRC-TR-99-
00293

Composition and Property Measurements for CST Phase 4
Glasses
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Caustic Side Solvent
Extraction (CSSX)

| News and Information | Alpha and SR Removal | CST | CSSX | STTP |

In solvent extraction (liquid-liquid), a sparingly soluble diluent material
carries an extractant that will complex with cesium ions in the caustic
solution. The separated cesium can then be stripped back into an aqueous
phase for transfer to the Defense Waste Processing Facility.

Document No. Title

WSRC-RP-2000-
285, Rev. 1

Task Technical And Quality Assurance Plan for Solvent Extraction
External Radiation Stabilty Testing

G-TC-A-00011,
Rev. 1

Task Requirements and Criteria: Salt Waste Processing Facility
Real Waste Testing for the CSSX Alternative (U)

WSRC-TR-2000-
00413, Rev. 0 Solvent Extraction External Radiation Stability Testing

1998 Test Reports

WSRC-TR-98-
00368

High Level Waste Testing of Solvent Extraction Process

WSCR-TR-98-
00371

Radiation Stability of Calixarene Based Solvent System

SRT-LWP-98-
0096

Real Waste Solvent Extraction Testing at INEEL
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Small Tank TPB Precipitation
| News and Information | Alpha and SR Removal | CST | CSSX | STTP |

The Small Tank Tetraphenylborate (TPB) facility uses chemical
precipitation/adsorption and filtration to separate cesium-137, strontium-90
and plutonium from salt solution into a low-volume, high radioactivity waste
stream known as "precipitate," and a high-volume, low radioactivity waste
stream known as "filtrate." The precipitate is washed to reduce the nitrite
concentration from 0.4 M NO2 to 0.01 M NO2. The lower NO2 concentration
reduces the formation of attainment limiting, high boiling organic compounds
in the Defense Waste Processing Facility melter feed preparation ventilation
system to safe and manageable levels. The filtrate is combined with
evaporator concentrate from the Effluent Treatmtent Facility, and then
solidified and disposed as Saltstone grout.

Document No. Title

WSRC-TR-2000-
00276, Rev. 0

Small Tank Tetraphenylborate: Catalyst Influence of Selected Metals

WSRC-TR-2000-
00270

Mark Clark Consultation on Role of Tetraphenylborate in Filtration

WSRC-TR-2000-
00261, Rev.0

Laboratory Scale Antifoam Studies for the STTPB Process (U)

HLW-SDT-2000-
00441, Rev. 0

High Level Waste Salt Processing Program: An Assessment of
Benzene Abatement Technologies for Implementation in the Small
Tank TPB, Salt Waste Processing Facility

WSRC-TR-2000-
00297, Rev. 0

Final Report: Illinois Institute of Technology Antifoam
Recommendation to SRTC

HLW-SDT-99-
0009

Applied Technology Integration Scope of Work Matrix for Decision
Making (Small Tank TPB Precipitation, CST Non-Elutable Ion
Exchange & Direct Disposal in Grout)

Cesium Removal Kinetics and Equilibrium

WSRC-TR-99-
00216

Co-precipitation and Solubility of Cesium, Potassium and Sodium
Tetraphenyl Borate

WSRC-TR-99-
00325

Cesium Removal Kinetics and Equilibrium: Precipitation Kinetics

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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SRT-LWP-99-
00120

Cesium Removal Kinetics and Equilibrium

Bench Scale Reactor Studies

HLW-SDT-99-
0041

Partial Design Input for Bench Scale Studies

HLW-SDT-99-
0056

Design Review Report for Continuous Stirred Tank Reactor (CSTR)
Bench Scale Demonstration

HLW-SDT-99-
0102

Simulant Radionuclides for 20L Demonstration

HLW-SDT-99-
0152

Troubleshooting Guide and Decision Matrix for the ORNL 20L
CSTR Demonstration

HLW-SDT-99-
0164

Test 1A Material Balance

SRT-LWP-99-
00121

Bench Scale Reactor Studies: 20L CSTR Demonstration

HLW-SDT-99-
0138

Operational Readiness Review Report for Continuous Stirred Tank
Reactor (CSTR) Bench Scale Demonstration

WSRC-TR-99-
00116

Preparation of Simulated Waste Solutions

WSRC-TR-99-
00325

Cesium Removal Kinetics and Equilibrium: Precipitation Kinetics

ORNL/TM-
1999/234

Continuous Flow Stirred Tank Reactor 20 Liter Demonstration Test:
Final Report

WSRC-RP-99-
00849

Idealized Mixing Impacts

Solubility Data

WSRC-TR-2000-
00230

Results of Experimental Investigation into Noble Metal Catalyzed
Decomposition of Sodium Tetraphenylborate

WSRC-RP-99-
00426

Review of Benzene Stripping Alternatives for the Small Tank
Precipitation Facility

WSRC-TR-99-
00154

Benzene Generation from Phenylborate Decomposition in Saltstone

WSRC-TR-99-
00155

Benzene Evolution Rates from Saltstone prepared with 2X ITP
Flowsheet Concentrations of Phenylborates and Heated to 85° C

WSRC-TR-99-
00156

Benzene TCLP Results from Salstone Prepared with 2X ITP
Flowsheet Concentrations of Phenylborates

SRT-LWP-99-
00122

Benzene Solubility and Impacts of Phenylborates on Saltstone
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Engineering Scale Filtration Studies

WSRC-TR-99-
00243

Continuous Concentration and Constant Volume Washing of
Tetraphenylborate Slurries

SRT-LWP-99-
00123

Engineering Scale Filtration Studies

CSTR Real Waste Testing

WSRC-TR-99-
00375

Catalyst Removal Demonstrations Using Radioactive Materials

WSRC-TR-99-
00345

The Demonstration of Continuous Stirred Tank Reactor Operations
with High Level Waste

SRT-LWP-99-
00124

CSTR Real Waste Testing

ORNL/TM-
1999/234

Continuous Flow Stirred Tank Reactor 20 Liter Demonstration Test:
Final Report

DWPF Coupled Operation Chemistry

ORNL/TM-
2000/279

Investigating the Mechanism of Catalytic Tetraphenylborate
Decomposition Using Nuclear Magnetic Resonance Spectorometry:
Initial Studies in FY00; Modular Evaporator and Ion Exchange
System for Waste Reduction

WSRC-RP-99-
00192

Task Technical and Quality Assurance Plan for DWPF Coupled
Operating Chemistry - Hydrolysis Test Program

WSRC-RP-99-
00218

Task Technical and Quality Assurance Plan for DWPF Coupled
Operating Chemistry - PHA Glass Testing

WSRC-TR-99-
00262

Composition and Property Measurements for PHA Phase 1 Glasses

WSRC-TR-99-
00290

Composition and Property Measurements for PHA Phase 2 Glasses

WSRC-TR-99-
00292

Composition and Property Measurements for PHA Phase 3 Glasses

WSRC-TR-99-
00294

Composition and Property Measurements for PHA Phase 4 Glasses

WSRC-TR-99-
00272

Hydrolysis Test Program in Support of Salt Disposition Activities

WSRC-TR-99-
00332

Summary of Results for PHA Glass Study: Composition and
Property Measurements

SRT-LWP-99-
00125

DWPF Coupled Operation

WSRC-TR-99-
00293

Composition and Property Measurements for CST Phase 4 Glasses
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WSRC-TR-99-
00279

Effects of Oxygen and Catalyst on Tetraphenlyborate Decomposition
Rate
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Salt Processing Project R&D
Program

| Alpha and Sr Removal | CST | CSSX | STTP | Other | Back Issues |

Technology Development Highlights
The Tanks Focus Area prepares brief highlights on a monthly basis to keep
you posted on the latest technical events and accomplishments in the
various technology development areas of the Salt Processing Project. The
information contained in the SPP highlights is based on the most recent
research and development activities available, and should be considered
preliminary data until published in a technical report.

February 2001

ALPHA (ACTINIDE) AND STRONTIUM REMOVAL

Alternative Alpha Removal Technologies

The report, "Task Technical and Quality Assurance Plan for FY2001
Strontium and Actinide Removal Testing" (WSRC-RP-2001-00188),
was approved.

Solid/Liquid Separation

Personnel at the University of South Carolina completed the first three
sets of pilot-scale testing of cross-flow filtration for simulated sludge,
and they also began work on the final test of this series. These tests
measured filter performance for slurries that contain simulated sludge
resembling that present in Tank 8F over a concentration range of 0 - 5
wt% solids. Data collected to date show a slightly lower flux than
observed in previous tests that used a slurry containing simulated
sludge resembling that from Tank 8F and 40H in the presence of
monosodium titanate. The complete data set will allow researchers
and engineering personnel to assess alternate process configurations
for this portion of the proposed Salt Waste Processing Facility. 

Program personnel conducted an Operational Readiness Review in

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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preparation of the real waste filtration tests. The Operational
Readiness Review was completed without significant findings, but the
review did identify minor changes in work instructions. In addition, the
pressure gauges for the equipment were found to require calibration
since the current calibration period will expire during the test period.
Work was completed to resolve all findings (HLW-SDT-2001-00074)
and calibration of the pressure gauges.

CRYSTALLINE SILICOTITANATE (CST) NON-
ELUTABLE ION EXCHANGE

Alternative Column Configuration

A trip to Baytown, Texas, is being planned for March 6, 2001, to visit
the Bayer Chemical Corporation facility at which an operating example
of an up-flow moving-bed column will be examined. The up-flow
moving-bed column was, by a narrow margin, the alternative column
configuration of choice resulting from the evaluation study that was
recently completed. 

Preparations are being made for pilot-scale testing of a counter-
current ion exchange loop moving-bed column at the facilities of
TETRA Technology, Incorporated in Tampa, Florida. The statement of
work for this testing is being finalized. The possibility of obtaining
about 40 pounds of the newest version of IE-911 has been discussed
with UOP LLC (UOP). About three weeks would be needed to set up
the experiment at TETRA Technology, and the test run could take four
weeks.

Crystalline Silicotitanate (CST) Chemical and Thermal
Stability

Evaluation of the long-term column and batch testing continued to
determine the chemical and thermal stability of CST. The 12-month
samples from the batch and column leaching tests were collected and
are being analyzed. Two-month samples from the baseline CST batch
and column tests and two-week samples from the UOP caustic-
leached CST (pre-production sample) were also collected. 

Oak Ridge National Laboratory (ORNL) reported that the once-
through column test began on February 3, 2001. This test is designed
to determine the extent to which aluminosilicate will precipitate at the
entrance to a column by continuously feeding fresh simulant into a
column. Samples from the top, middle, and bottom of the column will
be collected on March 1, 2001, and sent to Sandia National
Laboratory (SNL) for analysis. A sample of the UOP pre-production
batch that was exposed to simulant for two weeks shows no
precipitate in contrast to the baseline sample, which is still producing a
precipitate in the simulant feed lines. 
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An experimental determination of CST chemical stability in long-term
experiments that were initiated at ORNL in Fiscal Years 1999 and
2000 was completed. The work was performed to evaluate the long-
term chemical stability of CST when exposed to several different
waste compositions at a range of possible operating conditions and
temperatures. 

In batch testing, the cesium-loading capacity of CST was found to
drop rapidly when exposed to increasing temperature, with a drop of
76% as the loading temperature was increased from 20ºC to 80ºC.
Granular CST (UOP IONSIV® IE-911) stored in cesium-free simulant
solutions for one to twelve months at 80ºC and then cooled to 25ºC for
the loading test showed a 19% drop in cesium-removal capacity
compared to CST stored at 25ºC. These findings indicate that the
decrease in CST loading capacity is not entirely reversible for an
extended-duration exposure at elevated temperatures, conditions that
are not expected under normal operating conditions. 

CST exposed to recirculating simulant solution at room temperature in
a flow-through column test showed a slow decrease in cesium-loading
capacity with a drop of 29% after 12 months for samples from the top
of the column. These conditions could be encountered according to
the baseline design where three 16-ft x 5-ft columns are aligned in
series.

Waste/Simulant Precipitation Studies

CST in both the batch and column tests showed a tendency to cement
together with sodium aluminosilicate, which formed when aluminum,
silicon, and sodium from the simulant solutions react. These clumps
could potentially cause fluid channeling within a column and difficulty
in removing CST from a column. The sodium aluminosilicate also
apparently reduced cesium-loading capacity by adding inert mass to
the CST. Both of these limitations (loss of cesium-loading at elevated
temperature and the aluminosilicate precipitation) are being addressed
in improved formulations of CST and waste-equilibrium studies.

A conference call was held to determine the status of data transfer
from the Savannah River Site (SRS) waste characterization database
to ORNL. The data will be transferred by February 9, 2001. The
solubility of aluminum in three simulants (average, high-hydroxide,
and high-nitrate) was measured after seeding of the solutions with
gibbsite. The aluminum concentration increased in the high-hydroxide
simulant and decreased in the other two. A contract between SNL and
University of California-Davis is being prepared. 

Westinghouse Savannah River Company (WSRC) issued the report
"Feed Solution Strategy for SWPF" (HLW-SDT-2001-00071), which
contains guidance for determining dilution stream composition. For
CST and CSSX, the following steps should be investigated to simulate
dilution to 5.6-M sodium-ion concentration): 1) Simulate dilution of
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each of 13 yearly average compositions and three simulants with
water to determine which solutions are stable, and 2) Simulate dilution
with sodium hydroxide (NaOH) solution. For STTP, dilution to 4.7-M
sodium-ion concentration is required, and the same steps above are
followed. 

The solution chemistry of niobium is being studied, and as a result, a
column test of the baseline sample developed an amorphous
precipitate (with circulation of 3-M NaOH). The sample was pretreated
with three solutions of increasing pH before the test was started; thus,
the formation of a precipitate was unexpected. The properties of the
precipitate (infrared, bulk chemical analysis) will be examined. A
column of the pre-production sample will be set up for long-term
circulation with 3-M NaOH, and the nature of the niobium ions present
in the solution will be explored using laser Raman spectroscopy. 

The ORNL model of solution stability was verified by comparisons with
data in high-hydroxide solutions. ORNL is reviewing four reports that
were received from SRS and will select a few relevant cases based on
guidance from SRS.

UOP Revised Manufacturing

The Savannah River Technical Center (SRTC) reported that Kd
values were measured for baseline, laboratory-scale, and pre-
production IE-911. Four days were required to reach equilibrium
values. The cesium-loading curves were found to be approximately
the same for the three samples. The temperature dependence of
cesium loading of the pre-production sample at 25, 30, and 35ºC were
all within experimental uncertainty of previous determinations and
agreed with the Zheng-Anthony-Miller (CST equilibrium) model. The
only difference among the three samples was for strontium loading, as
the pre-production batch was about five times better than the
baseline, laboratory-scale, and old IE-911 batches. Strontium loading
was performed in SRS average simulant using 1 mg/L of strontium
(with strontium-85 tracer). The simulant was filtered and split into three
parts (for the baseline, laboratory-scale, and pre-production samples).
Differing amounts of CST were used (50, 100, and 150 mg/10 mL)
with 100 mg/L of cesium also present. The flasks were shaken for
eight days at 35ºC. The solutions were filtered, and the strontium
concentrations were measured. Possible differences for the different
strontium-loading values have been suggested (e.g., different pH of
the solutions owing to the different pH values of the starting CST). The
increased amount of strontium loading could have implications for the
alpha/strontium removal technology. 

Cesium loading tests were performed on pre-production sample at 14
days at room temperature. The Kd value was found to be 2200,
compared to 2400 for the baseline sample and 2300 for the August
batch. The niobium concentration during loading decreased to ~15
ppm during loading, which compares with 30, 50, and 40 ppm for the
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August batch, baseline, and laboratory-scale samples, respectively.
Cesium reloading in silicon-free simulant was found to be faster than
in simulant containing silicon, which indicates that the aluminosilicate
coating affects the kinetics of cesium reloading. All tests showed
virtually complete reloading. Studies of desorption reloading at 55ºC
after two and three months indicated that all of the cesium could be
reloaded. 

The report, "Results of Sorption/Desorption Experiments with
IONSIV® IE-911 Crystalline Silicotitanate" (WSRC-TR-2000-00394),
was approved. 

At the Pacific Northwest National Laboratory, 14-day tests of the pre-
production sample at 55ºC and 80ºC are complete. Agglomeration at
55ºC was found to be greater than other batches but still not
problematical. Although not confirmed, the material is probably bound
by aluminosilicate because a precipitate of aluminosilicate was also
found in the simulant. 

Scanning electron microscopy images (cross sections) and the
corresponding X-ray maps of the NaOH-treated new UOP material
("leached") were obtained by SNL. The basic conclusion is that a
niobium-rich coating does not reprecipitate on the surface of IE-911
pellets as a result of the UOP leaching. However, an unusual aspect is
that the niobium density is greater where the binder density is greater,
a fact not observed in the baseline material. This suggests that the
base-leach step is dissolving niobium-based impurities and
reprecipitating niobium-oxide materials throughout the pellet. This
seems more probable than postulating that the niobium-oxide material
precipitates on the pellet surfaces, because the niobium originates
from inside the pellets rather than the solution. Furthermore, higher
local surface concentrations of niobium are likely in the pellet areas
that have higher binder density (and thus a greater chance of
saturating the solution with respect to niobium and inducing
precipitation), because the porosity is less.

Feed Homogeneity

The draft report, "Impact of CST on the Rheological Characteristics of
DWPF Melter Feed" (WSRC-TR-2001-00069), was circulated for
review. The draft report contains results of experiments addressing
the excessively high yield stress for size-reduced (<177 umm) CST-
sludge-frit melter feed from the Defense Waste Processing Facility
(DWPF) that was observed in a previous study. The purpose of the
study was to produce fresh melter feeds based on various
combinations of tank blends, frit, and size-reduced CST. The expected
pattern of increasing yield stress and consistency with increasing
solids content was found for the different melter feeds. All melter feeds
exceeded the DWPF design basis yield stress at ~42 wt% total solids.
At low wt% solids, the behaviors of the sludge-frit-only, <177 umm
CST-sludge-frit, and <30 umm CST-sludge-frit slurries are the same
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rheologically. As the wt% solids increase, the <177 umm CST-sludge-
frit slurry was found to be the most viscous, followed by the <30 umm
CST-sludge-frit slurry, and then the sludge-frit-only slurry. 

The draft report, "CST Melter Feed Characterization in Support of the
1999 and 2000 Thermal Fluids Laboratory Hydragard® Testing"
(WSRC-TR-2000-00445), was circulated for review. The report
contains results from measurements of the properties of the melter
feed simulants used in the 1999 and 2000 Hydragard® sample loop
tests. In this study, the melter feeds were characterized for wt% total
and insoluble solids, pH, composition, particle-size distribution, and
rheology.

CAUSTIC SIDE SOLVENT EXTRACTION

Waste Simulant and 2-cm Contactor Flowsheet Tests

A list was prepared of the changes made or being made to the 2-cm
CSSX contactor bank at Argonne National Laboratory (ANL) between
the first solvent recycle test in October 2000 and the five-day test
planned for March 2001. The list was provided to the CSSX Project
Integration Manager, who will review it with the Change Control Board
at SRS. 

A one-stage, 2-cm contactor, designated "stage 33," was added to the
CSSX contactor bank in an ANL glovebox. The motor/rotor assemblies
are in place in all of the stages and their operation has been checked.
The interstage lines and their wire ropes were also checked and
adjusted to ensure correct position. 

A water chiller system was designed and tested to keep the
temperature below 30°C in the extraction section during the five-day
test. The system can maintain reduced temperatures as low as 22°C.
In addition, a chiller bar was fabricated and installed in the 15-stage
extraction section for use during the five-day test. The lines
penetrating the glovebox for the feed solution, the raffinate or the
decontaminated salt solution, and the chiller were installed. 

SRS feed simulant for the five-day test was prepared and samples
submitted for analyses. 

All efforts were increased, including personnel overtime on weekends,
as ANL moved the five-day test up a week from March 19-23, 2001, to
March 12-16, 2001. Operator training for this testing started February
27, 2001, and an Operational Readiness Review is scheduled for
March 5 and 6, 2001.

Solvent Preparation

Two liters of pristine 0.50-M Cs-7SB modifier in Isopar® L was
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prepared and shipped to SRTC for use in initial hydraulic tests of the
real waste contactor apparatus.

Solvent Physical/Chemical Properties

Internal-Irradiation Experiment

Organic samples from the solvent self-irradiation with spiked simulant
test were stripped to a level of less than 1000 counts/min/mL of
cesium-137, therefore suitable for subsampling for analytical purposes
and for subsequent extraction, scrub, and strip (ESS) testing. Analysis
of the internally irradiated samples was completed for the major
components and for 4-sec-butylphenol. The calixarene and modifier
concentrations were found to be unaffected by the internal radiation;
however, trioctylamine appeared to degrade with exposure time in the
extraction stages, and also to some extent in the scrub and strip
stages, which would explain the worsening of stripping observed in
ESS tests at the maximum dose (approximately 10 years). However,
at the equivalent of a two-year dose, the loss of trioctylamine is minor.
In addition, analytical results showed that a small amount of phenol
formed, although the levels are quite low. 

ESS evaluation of the samples from the internal-irradiation experiment
was completed. The most important finding was that the solvent in
contact with the simulant showed a steady decrease in stripping
performance over irradiation time; however, the erosion in
performance was not significant in the first-time interval. Except for a
slight increase in cesium distribution ratio (DCs) values on scrubbing
and stripping for the longest irradiation time, the performance of the
solvent in contact with the scrub and strip solutions has no dose
response. All stripping D values in the hot experiment were above 0.2
for the first strip, even at time = 0, whereas cold controls appeared
normal. This would suggest that an immediate dose response
occurred followed by a plateau, or that an impurity was introduced to
all of the hot samples. A solvent washing experiment is planned to
demonstrate the ability to restore solvent quality.

Equilibrium modeling

Two experimental series were carried out to obtain DCs ratios for the
modeling needs of SXFIT (computer modeling program). These
experiments looked simultaneously at the effects of temperature and
either NaOH concentration or sodium nitrate (NaNO3) concentration
on the DCs at a 1:1 organic to aqueous ratio with baseline solvent.
The aqueous phases tested contained 0.5-mM cesium nitrate with
concentrations of NaOH or NaNO3 varied from 0.01 to 5.6 M. These
experiments were performed at temperatures of 20.2°C and 35.8°C.
All contacts were performed in duplicate, and cesium was analyzed by
gamma counting of all organic and aqueous samples. 
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Results of these experiments demonstrated increasing distribution of
cesium to the organic phase with increasing NaOH and NaNO3
concentrations. In both experiment series, enhancement of this
behavior was seen at the lower temperature due to the exothermic
nature of the reaction. The models developed previously for earlier
data at 25°C were successfully applied. Ion chromatography was
employed to measure sodium and potassium extraction, and the data
will be modeled shortly.

Actinide extraction

Extraction tests with SRS simulant spiked with uranium, neptunium,
plutonium, strontium, and technetium were completed. The simulant
also contained a spike of cesium-137 used to follow cesium at the
different stages of the cycle. These tests were designed to investigate
the fate of the alpha and beta emitters and also to verify that the
cesium extraction, scrub, and strips are not affected by these
elements. Four different simulants were prepared: one spiked with
uranium, one with neptunium, one with plutonium, and one with all
three actinides plus strontium and technetium. The solvent after
extraction was analyzed by alpha counting, and only uranium was
found to be barely above detection limit. The simulant after extraction
was analyzed by Inductively Coupled Plasma Atomic Emission
Spectroscopy, and all actinides were found to remain in the aqueous
phase, in agreement with the extremely low level of alpha activity in
the organic phase. The solvent was then scrubbed with 50-mM nitric
acid, the two phases analyzed for uranium, and the small extracted
amount then entirely scrubbed out of the solvent. Cesium distribution
ratios were unaffected by the presence of actinides, technetium, and
strontium in the simulant.

Thermal Stability Study (36 weeks duration)

Possible nitration of the BOBCalixC6 and modifier are being examined
upon prolonged contact of the baseline solvent with nitric acid at
elevated temperatures (35°C and 60°C). The four contacting
experiments included 1) solvent contacting full simulant; 2) solvent
contacting scrub solution; 3) solvent contacting strip solution; and 4)
pristine solvent (no aqueous phase). Break-time measurements
indicated no change in coalescence behavior in the interval following
the 16-week samples. Yellow color was observed in many of the
samples; the color intensity varied with temperature and exposure
time. Proton nuclear magnetic resonance (NMR) spectra were
acquired for all samples along with two new standards. Spectral
phasing, peak integration, and subsequent comparative analyses are
continuing. 

A full ESS protocol was run and completed on the eight 235-day
samples (BOBCalixC6, modifier, trioctylamine, dioctylamine, and 4-
sec-butylphenol) and a pristine solvent control. Solvent samples were
analyzed for dioctylamine and trioctylamine. The data are being
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compiled, but in general the values seem compatible with
expectations based on the 16-week samples. Analysis of these
samples for 4-sec-butylphenol is also under way. Little 4-sec-
butylphenol, if any, appears to be present. Analysis of the samples for
the BOBCalixC6 and modifier is scheduled to be conducted, and
follow-up cleanup tests will be performed on selected samples in early
March.

Solvent Technology Transfer

Procurement personnel at WSRC sent out an Expression of Interest
package to 29 companies regarding the synthesis of a 50-g lot of
BOBCalixC6 and a 2-kg lot of the Cs-7SB modifier. The response
deadline is March 2, 2001.

Solvent Decomposition and Contactor Performance

Recovery was completed of cesium-137 during the hot-cell contactor
hydraulic performance test for reuse in the Continuously Stirred Tank
Reactor (CSTR). Solvent that had been in the apparatus waste
collection tank was recovered; this solvent contained cesium-137 from
previous test tasks. This particular solvent is estimated to have
received a dose equivalent to four to five years of plant operation. The
solvent was contacted with diluted nitric acid and the pH of the
aqueous phase adjusted to slightly acidic conditions by the addition of
nitric acid. Considerably more acid was required than originally
anticipated, suggesting that larger amounts of the highly alkaline
phase from the extraction segment of the contactor hydraulic
performance test remained in the apparatus than expected. Because
of the high nitrate content of the neutralized solution, this aqueous
phase was discarded as a "scrub" solution. Three strips of the loaded
solvent were then performed. During these contactor operations,
which spanned the greater portion of two days, no hydraulic
abnormalities were observed, further strengthening the information
database that the CSSX solvent is quite resistant to radiation
degradation and no impacts exist to contactor hydraulic performance.
This activity plus the earlier recovery of cesium-137 from the strip
portion of the experiment resulted in the conversion of about 2.5
curies of CSSX experiment waste into a feed component for the CSTR
experiment. 

The contactor set-up was reconfigured for the follow-on mass transfer
tests. All unused solvent from the irradiation loop test and solvent that
had been used in earlier mass transfer testing were recovered and
washed. Washing was performed in a single 5-cm contactor at 3600
rpm and an organic to aqueous ratio of approximately three (total flow
rate was 520 mL/min). No phase separation problems were
encountered. A sample of the solvent was delivered to ORNL's
Chemical Separations Group in the Chemical and Analytical Sciences
Division for a quality assurance check before its use in throughput
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testing. The throughput tests will be performed to determine the effect
of rotor and rotor housing modifications, and will be conducted prior to
mass transfer efficiency testing. 

During scrubbing and stripping of the solvent, foam accumulated in
the organic discharge from the contactor, which forced operation at
extremely low solvent flow rates (<200 mL/min). In an attempt to
correct this problem, an ell was placed on the organic discharge
nozzle so that the effluent could flow directly downward as it left the
contactor housing. This vertical configuration allows the solvent foam
to clear the contactor, preventing the foam from backing up into the
housing. This simple change allowed a three-fold increase in organic
flow rate. In previous experiments, the foam collected from the organic
discharge was found to consist of solvent only - no aqueous
entrainment. 

Based on these observations, the foam seems to be formed when the
solvent is thrown from the organic weir through the organic channels
near the top of rotor and into the organic collector ring. In closely
coupled contactors, the foam should flow into the next stage, thus
avoiding the build up that causes the backflow problem. However, at
the end of the stripping cascade, the organic discharge needs to flow
downward as soon as possible after exiting the last contactor.

Solvent Extraction Real Waste Testing

Preparation of equipment for the real waste demonstration continued
through February. SRTC personnel completed installation of the
vessel rack in the mock-up cell and began testing for remote
application. Minor modifications will prove necessary to remove the
motors and rotors from the upper tier of the rack. Fabrication of the
process control and electrical power rack was completed, and the
system was verified to be operational prior to beginning calibration of
balances and control loops. 

Personnel began safety reviews of the equipment and walk-downs of
the draft operating procedure. Safety reviewers included personnel
from the Idaho National Engineering and Environmental Laboratory.
Researchers and operators also completed the necessary safety
inspections for the equipment, and calibration and process control
activities began for the equipment. The operating procedure nears
completion, and the Operational Readiness Review will begin on
March 1, 2001. 

Dilution of the feed for real waste testing was completed. The feed
solutions were treated with monosodium titanate (MST), then filtered
and sampled for analysis. Personnel also completed experiments to
measure the batch cesium distribution coefficients for the feed
material. The values for the extraction stage were found to match
expectations. Analyses of the samples from the scrub and strip stages
continue.
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SMALL TANK TETRAPHENYLBORATE
PRECIPITATION

Tetraphenylborate Decomposition Studies

Catalyst Studies

Sludge samples from Tanks 8F and 11H were mounted for the
upcoming X-ray Absorption Fine-Structure (XAFS) studies to be
conducted at the National Synchrotron Light Source (NSLS) located
near Brookhaven National Laboratory. These samples are undergoing
stability tests to obtain authorization for offsite shipment. During the
mounting process, the laboratory technician accumulated more dose
(primarily beta) to his hands than expected; thus, a critique was held
to determine the reason for the unexpected dose. A draft report of the
critique and lessons learned is routing for review.

Real Waste Batch Studies

Real waste batch tests of the high-level waste (HLW) tank samples
were completed February 1, 2001, and the last set of analytical data
was received and is currently being evaluated. Cleanout of the cell
used to conduct the batch tests continues in preparation of the real
waste CSTR equipment.

20-L CSTR Studies

The fifth 20-L CSTR demonstration run (Test 5) was initiated on
February 6, 2001, and completed after 187 hours. This closed-loop
test used both CSTRs, the concentrate tank, and the wash tank, with
the wash water recycled back to the first CSTR. Test personnel fed
the system sodium tetraphenylborate (NaTPB), MST, and Illinois
Institute of Technology (IIT) B52 antifoam. The synthetic catalyst
[palladium on alumina, mercury, and phenylboronic acid (1PB)] was
added to the system to promote catalytic decomposition. 

Operational problems occurred during the first several hours after
startup due to plugging of the MST/palladium/mercury feed line. It was
suspected that when the MST/palladium/mercury feed was prepared,
the palladium was added too quickly, causing the solids to clump. As a
result, a second batch of the feed was prepared, and the palladium
was added very slowly. After switching to this new batch of feed, no
additional plugging problems have occurred. 

The results through about 140 hours operation showed that the
desired cesium DF has been obtained and maintained throughout the
process. Three batches of slurry concentrate were generated, and
washing of these slurries was initiated. Preliminary indications of
tetraphenylborate (TPB) decomposition in the desired range were
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noted with indications of benzene produced in the CSTRs and the
concentration tank. Preliminary analytical data indicate that
triphenylborane, hydroxide adduct (3PB) is present in the first CSTR.

NMR Studies

NMR data acquisition parameters for boron-11 have been optimized.
Work is proceeding to begin the baseline TPB degradation studies
using palladium alone and palladium with diphenyl mercury. During
the course of surveying reagent solubilities and solution preparation,
the order of addition regarding Pd(II) nitrate and diphenyl boronic acid
(2PB), as the ethanolamine ester) in 2-M NaOH was noted to impact
the appearance and size of palladium precipitates. Larger precipitate
particles were observed to form when Pd(II) nitrate was added to a
2PB/NaOH solution than when 2PB was added to a Pd(II)
nitrate/NaOH solution. Related to the influence of 2PB in the reaction
kinetics, further experiments will be conducted regarding the order of
addition of 2PB and the possible effect on particle size. 

TPB degradation studies by NMR are confirming that palladium
(nitrate) alone does catalyze the decomposition of NaTPB in alkaline
media. After 87 hours at 45oC under argon atmosphere, 2PB was
observed to grow in as a decomposition product; however, no 3PB
was observed, even after 178 hours. In a separate experiment to test
the reactivity of 3PB, 3PB alone was incubated in a sodium hydroxide
solution with palladium (nitrate) under argon at 45oC. After just 24
hours, essentially all of the 3PB was gone, with 2PB and a trace of
1PB remaining as the products. Thus, 3PB reacts at a much faster
rate with palladium only than TPB. In contrast, NaTPB decomposition
by palladium (nitrate) and diphenyl mercury was confirmed to be faster
without the mercury and, unlike the palladium-only case, 3PB (as well
as 2PB and some 1PB) was observed to grow in (63 hours). The
decomposition of TPB by palladium and phenyl mercuric nitrate basic
(PhHgNO3·PhHgOH) is qualitatively similar to that of diphenyl
mercury. In a control experiment, diphenyl mercury alone, without
palladium, was examined under the same conditions. After 178 hours,
no lower phenyl borates were observed, and it appeared that no
observable NaTPB decomposition occurred. Thus, palladium alone
will catalyze the reaction, phenyl mercuric nitrate or diphenyl mercury
added to palladium accelerates the reactions, but diphenyl mercury
without palladium does not appear to catalyze the degradation of
NaTPB.

Extended XAFS Studies

SRTC prepared two embedded dry-tank sludges from archive
samples of Tanks 8F and 11H. The levels of radiation on these
samples were measured (mostly beta from strontium-90) and
recorded. After preparation, swipes of these samples were clean,
indicating that no external contamination was present after the
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embedding process. A plastic box constructed to shield the beta
radiation emitting from the embedded samples worked very well and
cut down the dose tremendously from several tens of rem to a few
tens of mrem. Additionally, the box provides additional sample
containment, as the samples must sit for two weeks and then be
swiped again to determine whether they have breached their
containment. 

A detailed work plan for the analyses of HLW samples at NSLS was
prepared for NSLS review. In response to concerns voiced by NSLS,
the HLW samples shipping information was finalized; smears were
obtained and counted to determine if any external contamination was
present on the embedded samples; and an approved shipping
container was located. 

NSLS is evaluating the work plan and indicated that more than two
weeks may be needed for containment testing on the embedded
samples. As a result of the additional testing and the required review
and approval of the work plan, the run most likely will not be
conducted in March. However, during March, alternative "cold" catalyst
studies may be conducted. If approval is granted for analyses of the
samples at NSLS, the facility will be available during the summer and
again in September.

Antifoam Development

Setup began of the experiment to determine the partitioning of IIT B52
antifoam throughout the CSTR, concentrate tank, and hydrolysis tank.
The CSTRs and concentration equipment for the antifoam partitioning
work was fabricated, and the system was tested with water. Simulants
preparation for the partitioning work was completed, and preparation
of precipitates, with and without antifoam, was initiated. 

During the fifth 20-L demonstration run, pumping problems occurred
with the latest batch of IIT B52 antifoam. At a 1:1 dilution, the antifoam
gelled, and at a 9:1 dilution (9 parts water to 1 part IIT B52), the
antifoam solution did not disperse very well. Within 60 minutes, the
9:1 dilution had plugged the syringe pumps that were being used to
feed the antifoam. As a result, the researchers switched to the
previous batch of antifoam, which was used during the previous CSTR
run. No additional problems were noted since switching to the
previous antifoam batch. The researcher responsible for antifoam
development is currently addressing the viscosity and pumping
problems associated with the latest batch of antifoam. 

A contract with IIT has been issued to support additional antifoam
development work. 

Test work for the additional scope of the antifoam irradiation task is
scheduled to begin March 27, 2001.
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Real Waste CSTR Demonstration

Equipment fabrication activities for the real waste CSTR
demonstration and all safety preparations and water tests for the
equipment were completed. Equipment calibration and process control
tuning was also completed. Personnel conducted an Operational
Readiness Review on February 22, 2001in preparation of the real
waste demonstration on February 22. The review identified procedural
improvements to explicitly define response to alarm conditions as well
as minor additions to the training program. Equipment testing
demonstrated that the designed nitrogen purge system does not
adequately remove oxygen from the reaction vessels and prototype
testing defined the modifications necessary to achieve the desired
oxygen concentrations in the vapor space. Similarly, the existing
design allows the MST to settle in some of the process lines, and
personnel will implement a modification to provide batch delivery of
the sorbent to the first reactor. Finally, the current design for mounting
the load cells used to weigh the vessels was noted to allow too much
freedom of rotation for the vessels. Personnel began work to design
an improved bracket system.

PROGRAM MANAGEMENT

System Leads and selected Principal Investigators from the Tanks
Focus Area provided a review of the Salt Processing Project to the
National Research Council (NRC) Committee on February 13 and14,
2001, in Augusta, Georgia. The review highlighted defined technology
risks, the research program defined to quantify or mitigate those risks,
and the current status of the research effort. In addition, WSRC
personnel provided NRC personnel with a HLW tour of SRS on
February 15, 2001.

Revised: March 30, 2001
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Technology Delivery Manager

Education

B.S. Mechanical Engineering, Washington State
University
B.A. Asian Studies, University of Virginia

Current Assignment

Betty Carteret is currently the Technology Delivery
Manager within the TFA Technical Team. The

objective of this position is to focus more attention on the delivery of
products and deployment of technologies at major DOE tank sites. Each
year, a set of key deliverables is selected to measure the performance of
both the TFA national program and the Technical Team. It is the
responsibility of the Technology Delivery Manager to track progress on
completing these key deliverables and resolve issues to ensure successful
delivery of TFA funded technologies. In this role, Ms. Carteret works closely
with TFA technical area managers, DOE, task performers and site users
(EM-30 and EM-40 site representatives at the five sites) to ensure that
quality products are delivered and deployments accomplished. Because
TFA's performance depends on deployment support from the tank farm
operations organizations at the DOE sites, TFA must establish clear
performance requirements, link projects to user performance agreements,
and oversee implementation closely. As the Technology Delivery Manager,
she will focus attention on delivery of both hardware and data that are
critical to meet user program requirements.

Background

Betty Carteret is a mechanical engineer with 13 years of experience in
project management and mechanical systems design. Before coming to
Pacific Northwest National Laboratory in 1996, she worked for
Westinghouse Hanford Company on numerous projects, including
managing the Light-Duty Utility Arm project for the TFA. In this role, she
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successfully built a strong partnership with users and operations personnel
to implement transfer of systems for field deployment at three DOE sites.
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Tom Brouns

Technical Team Manager

Education

M.S. Chemical Engineering, Washington State
University
B.S. Chemical Engineering, Washington State
University

Current Assignment

Tom Brouns manages the Technical Team of seven
national laboratories and DOE contractors for the TFA, the national science
and technology program supporting the environmental remediation of the
DOE's radioactive tank wastes. The TFA delivers science and technology
solutions to the priority problems of its radioactive waste tank users at
Hanford Site, Savannah River Site, Idaho national Engineering and
Environmental Laboratory, Oak Ridge Reservation, and the West Valley
Demonstration Project. As Technical Team Manager, Tom is responsible for
ensuring the TFA has a strong technical program that solves key problems
for the user. To accomplish this objective, he builds strong partnerships
between the various organizations in TFA including the User Steering
Group (senior contractor managers), the Technology Integration Managers
(subject area experts from TFA's laboratory and contractor partners), and
the Technical Advisory Group (senior technical advisors) to ensure the
technical program is responsive and acceptable to users, stakeholders, and
the broader technical community.

Background

Before his involvement in the TFA, Mr. Brouns served as manager of the
Organics Product Line of the DOE's Contaminant Plume Containment and
Remediation Focus Area. In this position he reported to the DOE Savannah
River Operations Office and was responsible for managing a development
program that selected technologies from industry, universities, and national
laboratories to meet DOE's needs to cleanup organic contaminants in soils
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and groundwater.

Mr. Brouns' other significant assignments and accomplishments include:

Coordinator for Volatile Organic Compound (VOC)-Arid Integrated
Demonstration Program -- Managed a $16M/year multi-disciplinary
program for the DOE's Office of Technology Development which
demonstrated and transferred technologies to remediate VOCs and
associated contaminants in soil and groundwater at arid sites.
Managed and conducted research and development in bioremediation
of VOC-contaminated groundwater; microbial treatment of nitrate and
chlorinated organic contaminants in groundwater; interaction of heavy
metals and radionuclides with microorganisms; improved off-gas
treatment systems for radioactive tank wastes and other projects.

Revised: December 13, 1999
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Robert (Bob) W. Allen

Strategic Operations Manager

Education

MBA, Washington State University 
B.A., Biology, Eastern Michigan University

Current Assignment

Bob's responsibilities within the Tanks Focus Area
include program development processes and
scheduling, and production of technical input to
TFA's Internal Review Budget and Program

Execution Guidance. In 2000, Bob also assumed responsibility for process
improvement, development and implementation of new strategies for
continued improvements in TFA performance, and national interfaces to
support Focus Area-centered activities. Bob will continue to lead the
Technical Team's support of national strategic and R&D planning efforts,
such as the Environmental Quality Portfolio and R&D Program Plan.

Background

His previous work with Battelle was directed chiefly toward the Departments
of Energy and Defense in the areas of security, contracting, logistics, and
small business assistance programs. Bob is a former U.S.Army officer who
retired in 1992 after 24 years service, from which he gained significant
experience in manufacturing and logistics. Bob is employed by Pacific
Northwest National Laboratory and joined the Tanks Focus Area in May
1995.

Revised: February 19, 2000

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Resume

http://emslws03/tfa/org/bio/Boballen.htm[10/13/2009 10:50:54 AM]

 

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Movies - Pit Viper

http://emslws03/tfa/photolib/movies/pitviper.htm[10/13/2009 10:50:57 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Movies
Pit Operations
Testing

 

This movie shows a wooden
mockup of the manipulator arm
mounted to the Pit Viper backhoe.
Robotics staff at Pacific Northwest
National Laboratory are using the
mockup to test the interface with
the tank farm pit, and to establish
the appropriate angle of entry for
the backhoe boom and stick.
(Video provided by Pacfiic
Northwest National Laboratory)

   
Exiting the Pit
Enclosure

 

The metal support
structure/framework of a tank farm
containment tent. This movie
documents a demonstration of
optimal entry and exit
configurations for the backhoe and
arm. (Video provided by Pacific
Northwest National Laboratory)

   
Manipulator
Simulation

 

In close cooperation with users at
the Hanford Site, the Tanks Focus
Area and the Robotic Crosscutting
Program are developing the Pit
Viper to reduce worker exposure in
jumper pits in the Hanford tank
farms. This highly sophisticated
animation (based on the real
design) shows the manipulator arm
moving around in a tank farm valve
pit. The arm, mounted to a
backhoe (the yellow stick in the
animation) will perform remote
operations in the pits such as size
reduction, debris removal, painting,
etc. that are dose-intensive to

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
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humans. (Video provided by Pacific
Northwest National Laboratory)

   

Reviewed: October 25, 2001
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People and Organizations
Environmental Management (EM)
Science Program: Investing in Science
for Technology
The Tanks Focus Area works with numerous organizations to develop,
produce, and deploy technologies to remediate 273 of the radioactive waste
tanks in the DOE complex. One of these organizations is the EM Science
Program. This program focuses science on the high-impact technology
needs of the user by teaming scientists and engineers together in the
technology development and deployment process. This reduces the risks
associated with DOE's cleanup efforts.

In the past, technology has often developed independently; as if science
was a separate and distinct activity. Now, the EM Science Program is linking
science and technology by investing in science. Why is this important?
Because, by investing in science, a technology can be made more
acceptable, affordable, and technically feasible. Basically this means that
investing in science reduces the risks to the environment, safety, health,
cost, and schedule. This investment is being done by teaming scientists and
engineers from the beginning of a project, the proposal stage. The model
used by the TFA to interact with this and other organizations states every
program is responsible to its customer and the customer defines the needs.

The proposals created by the EM Science Program are sent to the DOE-
Headquarters Science Program on Environmental Management, which is
joint venture by the Office of Science and Technology Development and the
Office of Energy Research.

More information about linking science and technology is on the Science
and Technology home page. More information about the EM Science
Program is at http://emsp.em.doe.gov/.

Revised: October 2, 2000
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Technology List
The Tanks Focus Area is developing technical solutions to assist site users
in remediating tank waste and closing tanks.

Technologies
| A | B | C | D | E | F | G | H | I | J | K | L | M | N | O | P |Q | R | S | T |U | V | W | X | Y | Z

|

| Characterization | Closure | Immobilization | Pretreatment | Retrieval | Safety |

 

A
  Advanced Waste Retrieval System

Abstract
Photos
Movie

  Annulus Cleaning

Abstract
Brochure
Photos

  Auger Sampling

Photos

 

B
  Borehole Miner

Abstract
Brochure
Photos

http://www.tanks.org/
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http://emslws03/tfa/tech/pre/Index.asp
http://emslws03/tfa/tech/retr/Index.asp
http://emslws03/tfa/tech/safety/Index.asp
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  Burnishing Sampler Tool

Abstract
Photos

C
  Caustic Recycle and Recovery

Abstract
Photos

  Cesium Removal

Abstract (acidic waste)
General Description (acidic waste)
General Description (Cesium Removal System)
Photos

  Cone Penetrometer Deployment System. See also Raman
Probe

Abstract
General Description
Photos

  Confined Sluicing End Effector. See also Gunite Tank Cleaning
System

Abstract
General Description
Photos

  Core Tool

Photos 

  Corrosion/Chemistry Probe

Abstract
Photos

  Corrosion Probe for Carbon Steel Tanks

Abstract
Brochure
Photos

  Corrosion Probe for Stainless Steel Tanks

 Countercurrent Decanting
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General Description

  Crossflow Filtration

Abstract
Photos

 

D
  Densimeter

Photos

  Disposable Crawler

Abstract
Movies
Photos

  Dual Coriolis Monitoring System

Photos

E
  Electrical Resistance Tomography

Photos

  Enhanced Sludge Washing

Abstract
Brochure
Photos

  Enhanced Sluicing Systems

Abstract
Photos 

  Extended Reach End Effector. See also Light Duty Utility Arm

Brochure
Photos

 

F
  Fluidic Sampler

http://www.hanford.gov/twrs/ldmm/pics.htm
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Abstract
Photos

  Flygt Mixer

Photos

 

G
  Gripper End Effector

Photos

  Grout Stabilization at INEEL

Photos

  Grout vs. Glass Study

Abstract

  Gunite Tank Cleaning System

Abstract
Brochure
Photos

 

H
  Hanford Tank Initiative

Photos

  Heel Sampling End Effector

Photos

  High Resolution Video System

Photos

 

L
  Laser Ablation/Mass Spectrometer (LA/MS)

General Description
Photos
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  Leachate Solids, Control of

Abstract
Photos

  Light-Duty Utility Arm (LDUA)

General Description
Brochures:

Heel Sampling
Extended Reach End Effector

Photos

  Light-Weight Scarifier

Photos

 

M
  Magnetometer

Photos

  Melter Disassembly

 

  Mobile Evaporator (see Out of Tank Evaporator)

Abstract
Photos

  Mobile Retrieval System

Photos

  Modified Light-Duty Utility Arm

Photos

  MultiPoint (Grout) Injection

Abstract
Photos

 

N
  Near Infrared Spectroscopy (NIR)
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General Description
Photos

 

O
  Out-of-Tank Evaporator

Abstract
General Description
Photos

 

P 

  Pipe Cutting and Isolation

Abstract
Photos

  Pipeline Plugging/Unplugging

Movies
Photos

  Pit Viper

Movies
Photos

  Pitbull™ Pump

Photos

  Pour Spout Improvements

Abstract
Movie
Photos

  Probes

Photos

  Product Acceptance

Abstract

  Pulse Jet Fluidic Mixer
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Abstract
Brochure
Photos

  Pulsed Air Mixer

Abstract
Photos

  Pump Tank Mixer (for Savannah River Site)

Abstract

 

R
  Raman Probe. See also Cone Penetrometer

General Description
Photos

  Regenerable In Situ HEPA Filters

Abstract
Photos

  Remote Tank Inspection End Effector

Photos

  Russian Pulsating Mixer Pump

Movies
Photos

 

S
  Salt Removal, SRS

Abstract
Brochure

  Salt Sampler

Photos

  Saltcake Dissolution

Abstract
Photos



TFA - Technical Highlights

http://emslws03/tfa/tech/techlist/techlist.htm[10/13/2009 10:51:02 AM]

  Solid-Liquid Separation

Abstract
Photos

  Stereoscopic Viewing System

Photos

  Strontium, Extraction at INEEL

Abstract
Brochure
General Description
Photos

 

T
  Tank 20 Closure

Photos

  TARZAN

Photos

  Topographical Mapping System

General Description
Photos

  Transuranic Extraction at INEEL

Abstract
Photos

 

V
  Vitrification of Crystalline Silicotitanate. See also Cesium

Removal System

  Vitrification

Abstract: Waste Loading
Abstract: Grout vs. Glass
Abstract: Product Acceptance

Vitrification Expended Materials Processing
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Abstract
Photos

W
  Waste Loading Improvements

Abstract (SRS and Hanford)
Abstract (INEEL)
Brochure
Photos

  Waste Transport Chemistry and Solids Formation

Photos

  Water Monitoring: Tank 17

Photos

  Water Mouse

Photos
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Key Products to be Delivered
in FY00
Issue a report on melter testing for
Idaho National Engineering and
Environmental Laboratory direct
vitrification glass runs

Description:

As detailed in the Settlement Agreement between the U.S. Navy, DOE, and
the State of Idaho, the Idaho National Engineering and Environmental
Laboratory (INEEL) is scheduled to begin design of a waste treatment
facility by 2007. To achieve this schedule, technologies must be developed
for the practical application of glass formulations in a full-scale facility.
During FY99, melter tests with simulated INEEL waste feeds were
completed at in a small-scale melter test facility at Clemson University.
These tests used feed simulating direct vitrification of the site's calcine and
liquid sodium bearing waste. Additional tests are planned for direct
vitrification of simulated calcine to gain insight into direct vitrification glasses
and the impact of higher processing temperatures on waste loading and
retention of volatiles.

This data is critical to specifying the product requirements necessary to
define pretreatment and waste immobilization requirements to provide a
successful integrated flowsheet for ultimate disposal of INEEL high-level
waste. This work is closely integrated with efforts to develop improved HLW
melters for the Savannah River Site's Defense Waste Processing Facility
(DWPF). INEEL is leveraging lessons learned from DWP operations in
developing a treatment process for their HLW.

Who is involved in this task?

Idaho National Engineering and Environmental Laboratory.
Pacific Northwest National Laboratory
Savannah River Technology Center
Clemson Environmental Technology Center

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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What is involved in completing this task?

This is a multi-year development effort, with on-going tests and a series of
reports documenting the results of INEEL specific melter tests. This report
on the initial series of melter tests will provide both data needed for
flowsheet development and recommendations to further refine the test
program requirements for FY00. INEEL, in collaboration with SRTC and
PNNL, will analyze the technical data generated during FY99 testing at
CETL and issue a report documenting the results of pilot scale melter runs
using proposed glass formulations.

Sites supported by this technical solution:
Idaho National Engineering and Environmental Laboratory
Savannah River Site

For more information on this technology, contact:
Bill Holtzscheiter, Immobilization Technology Integration Manager
Westinghouse Savannah River Company
Phone (803) 725-2170
E-mail: bill.holtzscheiter@srs.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Deploy the Multi-point Injection'
technology in Oak Ridge National
Laboratory Old Hydrofracture tank

Description:

The Oak Ridge Reservation and other DOE facilities have small, horizontal
underground storage tanks with limited access that require complete
removal or in-place stabilization of residual waste. Complete waste removal
is costly and in many cases provides little benefit from site health and
environmental perspectives, which is the case for the Oak Ridge National
Laboratory (ORNL) Old Hydrofracture Facility (OHF) tanks. Recently
completed waste retrieval activities at the OHF tanks have been determined
to have removed adequate waste. Therefore, a technology is needed to
stabilize any residual sludge as part of the tank closure process.

In collaboration with the Savannah River Site (SRS), evaluation of
appropriate technologies has been underway since 1996. This evaluation
resulted in selection of the Multi Point Injection' grout injection/mixing
technology for deployment in the OHF tanks to support planned FY 2000

mailto:bill.holtzscheiter@srs.gov
mailto:betty.carteret@pnl.gov
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closure actions. Equipment for the task will be provided and set up by
Ground Environmental Services and the Multi Point Injection' process will be
used to aggressively mix the residual sludge with grout and fill the tank.
SRS will evaluate the results of this hot demonstration to support selection
of a grouting technology to support CERCLA closure of their Old Burial
Ground tanks.

Who is involved in this task?

Ground Environmental Services
Oak Ridge National Laboratory
Bechtel Jacobs

What is involved in completing this task?

Oak Ridge National Laboratory will complete a hot demonstration of the
Multi Point Injection' grout injection/mixing technology by filling one OHF
tank with grout, resulting in tank closure. Deployment in one OHF tank
constitutes completion of this key deliverable; however, the site's baseline
plan is to complete grouting all the OHF tanks in FY 2000 using this system.

Sites supported by this technical solution:
Oak Ridge Reservation
Savannah River Site

For more information on this technology, contact:
Larry D. Bustard, Closure Technology Integration Manager
Phone (509) 372-4926
E-mail: ldbusta@sandia.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Demonstrate RCRA compliance of fluidic
sampling for Hanford Site and Idaho
National Engineering and Environmental
Laboratory

Description:

The Hanford Site (Hanford) and Idaho National Engineering and
Environmental Laboratory (INEEL) have identified the need to develop a
technology for obtaining representative high-level waste samples from the

mailto:ldbusta@sandia.gov
mailto:betty.carteret@pnl.gov
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1M gallon double-shell tanks at Hanford and 0.3M gallon tanks at INEEL.
Selection of a power fluidics technology, similar to a system deployed at
Savannah River Site, provides the capability to remotely sample the tanks
at multiple-depths and delivering the samples to a shielded sampling station
on top of the tank. This technology is proposed as an alternative to the
current grab sampling methods used at Hanford. The system provides the
significant advantages of reducing worker exposure and allowing samples to
be obtained while large mixer pumps are operating. This will provide more
representative data on waste feed being delivered to the privatization
contractor.

AEA Technology is developing the variable depth sampler design that will
be used to support both Hanford and INEEL requirements. In FY 1999, both
sites identified the requirement that the fluidic sampling technology must
meet RCRA sampling protocol. During FY 2000, AEA Technology will
demonstrate the capability of their technology to meet this requirement,
which is necessary to support site decisions on proceeding with technology
acquisition.

Who is involved in this task?

AEA Technology, Inc.
CH2M Hill Hanford Group
Idaho National Engineering and Environmental Laboratory 
Pacific Northwest National Laboratory

What is involved in completing this task?

AEA Technology will complete Phase II feasibility tests on an alternative
sample bottle-filling configuration that complies with RCRA samplign
requirements. Demonstrating the ability to meet RCRA sampling protocol
requirements constitutes completion of this deliverable. AEA Technology will
subsequently document and present the results to Hanford and INEEL site
project staff

Sites supported by this technical solution:
Idaho National Engineering and Environmental Laboratory 
Hanford Site

For more information on this technology, contact:
Thomas R. Thomas, Characterization Technology Integration Manager
Phone (208) 526-3086
E-mail: trt@inel.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov
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Complete installation of Consolidated
Incinerator Facility Evaporator at
Savannah River Site

Description:

The Consolidated Incinerator Facility (CIF) at the Savannah River Site
(SRS) is used to pretreat mixed and hazardous waste. To limit suspended
solids in the filter system, the ash-laden cooling water is periodically drained
and diluted, creating a liquid slurry, or "blowdown," which becomes a
secondary waste stream. Currently, the CIF cements this waste stream in
drums prior to disposal. Significant cost savings, reduced secondary waste
volume, and improved operational efficiency will result from concentrating
the blowdown waste stream.

Based on the successful demonstration of modular evaporator technology at
Oak Ridge National Laboratory, a similar technology is being procured for
the SRS CIF. During FY00, SRS will receive the CIF Evaporator and
complete installation and system checkout. System startup and operations
will continue into FY 2001. Experienced ORNL staff are providing technical
support in the specification development, acquisition, operational
improvement testing, and installation of the CIF Evaporator.

Who is involved in this task?

Savannah River Technology Center
Oak Ridge National Laboratory

What is involved in completing this task?

This task involves preparing the site for the evaporator, installing the
evaporator, and testing the equipment to be certain it is working as planned.
Completion of installation at CIF constitutes completion of this deliverable.
Following installation, the equipment will be tested with a non-radioactive
simulant prior to startup of radioactive waste treatment operations planned
for late FY 2000.

Sites supported by this technical solution:
Savannah River Site

For more information on this technology, contact:
C. Phil McGinnis, Pretreatment Technology Integration Manager
Phone (423) 576-6845
E-mail: cpz@ornl.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory

mailto:cpz@ornl.gov
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Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Deploy the Russian Pulsating Mixer
Pump at Oak Ridge Reservation

Description:

Alternatives to sluicing systems are needed to effectively mobilize and
retrieve tank heels from unobstructed tanks, such as the Gunite and
Associated Tanks (GAAT) at Oak Ridge Reservation (ORR). In FY 1998,
Oak Ridge National Laboratory (ORNL) evaluated alternate mixing systems
for several tank applications. One of the systems selected for demonstration
at ORNL is used in Russia for tank retrieval. In FY 1998, Russian engineers
and Pacific Northwest National Laboratory (PNNL) successfully
demonstrated the Russian Pulsating Mixer Pump. In FY00, the site will
deploy the Pulsating Mixer Pump into TH-4, a smaller tank in the GAAT
complex that cannot accommodate the retrieval equipment used in the
larger GAAT tanks.

The Russian Pulsating Mixer Pump is designed to mobilize and retrieve
sludge waste using a jet pump, mixing pump, and transfer pump. Once in
the tank, a vertical drive-screw system raises and lowers the pump to
effectively mix the waste at various levels in the tank. A key benefit of the
pulsating mixer pump is that additional liquids are not introduced into the
tank during the mobilization and retrieval efforts. The mixer pump equipment
is being designed and built in Russia under an international collaborative
effort. Pacific Northwest National Laboratory is supporting the effort by
providing the enclosure and decontamination spray ring that provides the
interface between the mixer pump and the tank.

Who is involved in this task?

Bechtel Jacobs
Oak Ridge National Laboratory
Pacific Northwest National Laboratory
National Energy Technology Laboratory (formerly known as the Federal
Energy Technology Center)
American Russian Environmental Services

What is involved in completing this task?

ARES and PNNL will design, fabricate and deliver the Pulsating Mixer Pump
equipment to ORNL. The equipment will be integrated by ORNL and
undergo cold testing and readiness preparations for deployment. ORNL and
Bechtel Jacobs will deploy the Russian Pulsating Mixer Pump into Tank TH-
4 to complete this TFA key deliverable. Following deployment, ORNL will
compile and document the technology's performance. The performance
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data will be provided to PNNL for evaluation and comparison to cold test
data from prior testing. A copy of the performance data will be provided to
TFA.

Sites supported by this technical solution:
Oak Ridge Reservation

For more information on this technology, contact:
Peter W. Gibbons, Retrieval Technology Integration Manager
Phone (509) 372-4926
E-mail: peter_w_gibbons@rl.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Complete design reviews on alternative
filter systems

Description:

Tanks at the Savannah River Site are equipped with a ventilation system to
maintain the tank contents at negative pressure, which prevents the release
of radioactive material to the environment. This system contains standard
disposable HEPA filters, which are used for tank ventilation throughout the
DOE complex. Removing and disposing these filters is costly and subjects
site personnel to possible contamination. HEPA filters that could be cleaned
in place would eliminate radiation exposure to personnel associated with
removal of plugged filters, as well as eliminate the high cost of disposing
spent filters.

This task will review detailed regenerable filter system designs to aid the
Savannah River Technology Center (SRTC), TFA and National Energy
Technology Laboratory personnel in selection of an in situ cleanable HEPA
filtration system for high-level waste storage tank ventilation systems. In FY
1999, a contract was placed with two vendors to provide prototype filter
system technologies for testing. After detailed design reviews in FY2000,
SRTC will recommend one or both of these technologies for fabrication and
full-scale hot and cold testing in FY 2001. Idaho National Engineering and
Environmental Laboratory (INEEL) is leveraging the SRTC testing and
demonstration experience for application to their needs. INEEL technical
requirements will be included in the SRTC test program.

Who is involved in this task?

Savannah River Technology Center

mailto:peter_w_gibbons@rl.gov
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National Energy Technology Laboratory (formerly the Federal Energy
Technology Center)
Mott Corporation (vendor)
Ceramem Corporation (vendor)
Idaho National Engineering and Environmental Laboratory

What is involved in completing this task?

SRTC will review the vendors' detailed regenerable filter system to support
selection of one or both technologies for deployment at SRS. SRTC will
document the outcome from the design reviews and provide results and
recommendations to TFA.

Sites supported by this technical solution:
Savannah River Site
Idaho National Engineering and Environmental Laboratory

For more information on this technology, contact:
Michael T. Terry, Safety Technology Integration Manager
Phone (509) 372-4303
E-mail: mtt@lanl.gov

For more information on the progress of this deliverable, contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Deploy Flygt mixers in Savannah River
Site Tank 19

Description:

Improved retrieval technology is needed to remove waste heels from high-
level waste storage tanks at Savannah River Site (SRS). Baseline slurry
pumps are considered costly and often leave behind heavy, fast settling
materials. SRS Tank 19 contains an hourglass-shaped waste heel
consisting of hard to remove zeolite material left behind from previous mixer
pump retrieval operations. Since FY 1998, the TFA has been assisting
users at SRS and Oak Ridge Reservation (ORR) in the development,
testing, and deployment of Flygt mixers as an alternative to conventional
mixing equipment. ORR deployed a 15 hp Flygt mixer (significantly smaller
than the 50hp unit planned for SRS Tank 19), and the Hanford Site is also
evaluating applications of the Flygt mixer technology.

The Flygt mixer is a device similar in configuration to an outboard motor. A
motor and propeller are used to mobilize long-range currents in the tank and
suspend solids in waste solutions during retrieval operations. The Flygt
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mixer is smaller and less expensive than conventional slurry mixer pumps
and comes in various sizes. Savannah River Technology Center (SRTC)
has been working in conjunction with ITT Flygt and Pacific Northwest
National Laboratory to test the capability of Flygt mixers for tank heel
retrieval. SRTC has developed a patent-pending design for a mast
assembly that allows the Flygt mixer to be supported and rotated in the tank
to enhance its mixing capability. In FY 2000, the Flygt mixer program
includes evaluation of mixer sizing and operational strategies for zeolite
mobilization and removal.

Who is involved in this task?

ITT Flygt Corporation
Savannah River Site
Pacific Northwest National Laboratory
Savannah River Technology Center

What is involved in completing this task?

SRTC will complete design, integration, and integrated testing of the mixer
mast assembly. SRS will complete procedures, training, and management
review of the Flygt mixer equipment prior to deployment. The site will notify
TFA when Flygt mixers are installed and retrieval operations in Tank 19 are
initiated.

Sites supported by this technical solution:
Savannah River Site
Oak Ridge Reservation
Hanford Site

For more information on this technology, contact:
Peter W. Gibbons, Retrieval Technology Integration Manager
Phone (509) 372-4926
E-mail: peter_w_gibbons@rl.gov

For more information on the progress of this deliverable, contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Issue a report on design
recommendations for melter pour spout
and riser heaters

Description:

TFA and its partners are investigating design improvements for the Defense
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Waste Processing Facility (DWPF) melter pour spout and associated
equipment to improve consistency of melter performance at the Savannah
River Site. Several areas for improvement in melter design have been
identified, specifically in regard to reducing process downtime due to
replacing or repairing melter parts.

Testing at Florida International University (FIU) has evaluated the effects of
pressure perturbations, pour spout temperature, and knife-edge design.
Savannah River Technology Center will evaluate the results of FIU testing
and in FY 2000 conduct testing of a prototype pour spout using expected
glass pour rates at the Clemson Environmental Technology Laboratory
(CETL) in a stirred melter. Technical experts at Idaho National Engineering
and Environmental Laboratory and Pacific Northwest National Laboratory
are providing support in developing the recommendations for DWPF melter
improvements.

Who is involved in this task?

Pacific Northwest National Laboratory
Idaho National Engineering and Environmental Laboratory.
Savannah River Technology Center
Florida International University
Clemson Environmental Technology Laboratory

What is involved in completing this task?

Savannah River Technology Center will document tests completed at the
CETL on new pour spout designs and integrate it with the results from
Florida International University small scale melter tests, culminating in a
recommendation to DWPF and TFA on melter improvements to the pour
spout and knife-edge. This task will also document the performance of the
riser heaters and modifications to improve glass flow and dynamics through
the melter.

Sites supported by this technical solution:
Savannah River Site

For more information on this technology, contact:
Bill Holtzscheiter, Immobilization Technology Integration Manager
Westinghouse Savannah River Company
Phone (803) 725-2170
E-mail: bill.holtzscheiter@srs.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov
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Deploy the AEA Technology mobile
retrieval system at Oak Ridge
Reservation Federal Facility Agreement
tanks

Description:

Alternative waste retrieval technologies to mobilize and remove residual
sludge from small, horizontal tanks with limited access are needed to
support tank retrieval and closure. In FY 1998 and 1999, Oak Ridge
National Laboratory (ORNL) and AEA Technology, Inc. (AEAT)
demonstrated the Pulse Jet Mixer technology in the ORNL Bethel Valley
Evaporator Service Tanks. Based on results of this demonstration, ORNL
requested AEAT to evaluate designing a smaller, mobile system using the
same technology for application in the Federal Facility Agreement (FFA)
tanks. Through DOE's Accelerated Site Technology Deployment Program,
AEAT is developing a mobile retrieval system capable of mixing the FFA
tank waste, then pumping the waste out to a receiver vessel. The system
will be deployed by ORNL and Bechtel Jacobs in at least one FFA tank in
FY 2000.

Results of the FFA mobile retrieval system deployment will be evaluated
along with other available technologies for application at other DOE tank
sites. Savannah River Site and Idaho National Engineering and
Environmental Laboratroy are both evaluating potential applications of this
technology for small, horizontal tanks at their sites.

Who is involved in this task?

AEA Technology
Oak Ridge National Laboratory
Becthel Jacobs

What is involved in completing this task?

AEA Technology will design, build, test, and deliver a portable waste
retrieval system for the FFA tanks at Oak Ridge Reservation (ORR). Bechtel
Jacobs or a selected retrieval subcontractor will deploy the technology in an
FFA tank. The system will be compared against an alternative technology
being deployed by the retrieval subcontractor. Data and observations from
the cold and hot testing of the retrieval system will be compiled and issued
in a technical report.

Sites supported by this technical solution:
Oak Ridge Reservation
Savannah River Site
Idaho National Engineering and Environmental Laboratory

For more information on this technology, contact:
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Peter W. Gibbons, Retrieval Technology Integration Manager
Phone (509) 372-4926
E-mail: peter_w_gibbons@rl.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Demonstrate pipeline unplugging
technologies

Description:

Identification of viable commercial technologies to recover from potential
waste transfer line plugging at Savannah River Site, Hanford Site, and Oak
Ridge Reservation is critical to ensure continuous feed delivery and waste
transfer operations. Plugging of transfer lines is a critical risk issue for all
sites with serious cost and schedule impacts to waste operations.
Construction of a pilot-scale test bed for pipe plugging and unplugging
experiments has begun at Florida International University's (FIU)
Hemispheric Center for Environmental Technology. Three simulated
plugging cases have been defined for the testing including (1) an SRS
evaporator gravity drain pipeline, (2) a horizontal long 3-inch pipeline, and
(3) a buried blockage detection pipeline.

A call to industry will be issued and viable technologies selected for
demonstration. In FY 2000, the first series of tests will be conducted and
results used to refine requirements for additional testing in FY 2001. In
addition to evaluating the availability of commercial technologies to address
this need, the testing will provide valuable data that can be used in
evaluating conditions and behavior of pipe plugging mechanisms.

Who is involved in this task?

Florida International University's (FIU) Hemispheric Center for
Environmental Technology
Savannah River Site
Hanford River Protection Project
Oak Ridge National Laboratory
National Energy Technology Laboratory (NETL)

What is involved in completing this task?

FIU will complete installation of the test bed and work with NETL to issue a
call to industry to demonstrate technologies for pipe plug location and
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unblocking. Test plans will be developed and submitted to TFA to guide the
testbed preparation and conduct of the technology testing. A group of viable
technologies will be selected and tested at FIU and results reported to TFA.

Sites supported by this technical solution:
Savannah River Site
Hanford Site
Oak Ridge Reservation

For more information on this technology, contact:
Peter W. Gibbons, Retrieval Technology Integration Manager
Phone (509) 372-4926
E-mail: peter_w_gibbons@rl.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Issue Idaho National Engineering and
Environmental Laboratory low-level
waste disposal site recommendations
and treatment requirements

Description:

To meet disposal criteria for mixed low-level waste, pretreatment and
immobilization processes are needed for high sodium nitrate wastes
generated at Idaho National Engineering and Environmental Laboratory
(INEEL). The intended low-level waste immobilization technology is
grouting. Newly generated liquid waste (NGLW) from INTEC process
facilities and evaporators needs to be diverted from being added to the
INEEL HLW tanks. A process to directly immobilize the waste stream by
mixing with grout and dispose it in drums is being developed. INEEL is
working with AEA Technology to apply their grout formulation and process
development expertise to conduct a pilot scale demonstration of this
process.

Key decisions on pretreatment and waste acceptance requirements are
directly tied to identification and selection of the waste disposal site for the
drummed waste. Pretreatment processes including evaporation and
radionuclide separations are being evaluated against waste acceptance
criteria for potential disposal options. During FY 2000, INEEL will issue a
feasibility study, including recommendations on the disposal site and waste
treatment requirements. This recommendation will support development of
an integrated flowsheet, final grout formulation, process equipment design,
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and facility design. A pilot scale demonstration of the NGLW grouting
process is planned to begin in FY 2001.

Who is involved in this task?

Idaho National Engineering and Environmental Laboratory
AEA Technology

What is involved in completing this task?

INEEL will issue a feasibility study report recommending a path forward on
demonstrating a process to immobilize the newly generated liquid waste
stream. This report will identify the disposal site for the grouted waste forms
and provide the experimental data to determine whether pretreatment to
remove radionuclides is required.

Sites supported by this technical solution:
Idaho National Engineering and Environmental Laboratory

For more information on this technology, contact:
Bill Holtzscheiter, Immobilization Technology Integration Manager
Westinghouse Savannah River Company
Phone (803) 725-2170
E-mail: bill.holtzscheiter@srs.gov

For more information on the progress of this deliverable, contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Install an integrated corrosion probe
monitoring station at Hanford Site

Description:

Double-shell tank operating specifications at the Hanford Site attempt to
minimize tank corrosion by controlling the concentration of certain chemical
species, primarily nitrate, nitrite, and hydroxide. Traditionally, corrosion
monitoring of double-shell tanks at Hanford involved process knowledge
and tank waste chemistry sampling. Because the required grab samples
(which measure corrosion at all locations in the tank) are not available,
overly-conservative additions of corrosion inhibitor are used, resulting in
increased waste volumes with resultant downstream treatment and disposal
costs. Based on a prototype probe design, in-tank, real-time measurement
of localized corrosion was identified by the TFA in 1997 as an area for
further development as a more cost-effective and reliable corrosion control
method. Through lessons-learned from a series of increasingly enhanced

mailto:bill.holtzscheiter@srs.gov
mailto:betty.carteret@pnl.gov


TFA - Key Products FY00

http://emslws03/tfa/keyprod/00deliverables.htm[10/13/2009 10:51:05 AM]

electrochemical noise (EN) corrosion probes installed in Hanford's double-
shell tanks, a new design for the multifunction EN-based corrosion
monitoring system was completed in 1999.

In FY00, the major effort will include deployment of the latest enhanced
multi-function EN probe and development of an integrated corrosion
monitoring station. This task will combine data monitoring from the
previously installed corrosion probes into an integrated corrosion monitoring
station that can be incorporated with other tank monitoring controls at site.
This is the next step toward full operational implementation of the
technology and moves the technology toward becoming a site baseline for
localized corrosion monitoring and corrosion inhibitor management.

Who is involved in this task?

Hanford River Protection Project
HiLine Engineering and Fabrication, Inc.

What is involved in completing this task?

Design of an integrated corrosion probe monitoring station will be developed
and fabricated. Control system hardware and software will be installed at the
site TMACs control where other instrumentation monitoring equipment for
the tanks is located. Operation documentation and performance information
for the standardized monitoring system will be provided.

Sites supported by this technical solution:
Hanford Site
Savannah River Site

For more information on this technology, contact:
Michael T. Terry, Safety Technology Integration Manager
Phone (509) 372-4303
E-mail: mtt@lanl.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Ready the Advanced Waste Retrieval
System for turnover to operations at the
West Valley Demonstration Project

Description:
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Waste retrieval and immobilization activities at the West Valley
Demonstration Project (WVDP) are nearly complete. Only residual waste
remains in the site's 2 large waste tanks. The site plans to use mixer pumps
to mobilize the remaining waste, leaving a tank heel composed of larger or
heavier particles. This waste, combined with the complicated internal tank
floor structure, cannot be adequately suspended for retrieval using
conventional mobilization methods. TFA is working with partners at the site
to develop an Advanced Waste Retrieval System for retrieval of this residual
waste. The Advanced Waste Retrieval System consists of a Mast-mounted
Tool Delivery System and various tools that attach and are lowered into the
tank to perform retrieval and characterization tasks. The system is planned
to be ready for operations in FY 2000 and turned over to the site's waste
operations organization for deployment.

Who is involved in this task?

West Valley Demonstration Project
Oak Ridge National Laboratory
Pacific Northwest National Laboratory

What is involved in completing this task?

During FY 2000, WVDP will complete system designs, modeling, fabrication
and testing of the Advanced Waste Retrieval System. The system will
undergo the required acceptance testing and readiness preparations
required to declare the system ready for turnover to WVDP operations.
WVDP will notify TFA when the system has been approved for turnover to
operations. Subsequent deployment plans will be determined by WVDP
waste operations.

Sites supported by this technical solution:
West Valley Demonstration Project

For more information on this technology, contact:
Peter W. Gibbons, Retrieval Technology Integration Manager
Phone (509) 372-4926
E-mail: peter_w_gibbons@rl.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Conduct a gate review on Russian
chemical cleaning for Savannah River
Site tanks
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Description:

As much as 40,000 gal of residual waste can remain after conventional
waste removal techniques are completed at Savannah River Site (SRS).
Tank closure may require removal of this residual waste to meet
performance assessment requirements for the site or tank farm. When heel
retrieval using hydraulic or mechanical methods is unsuccesful or not
possible, chemical cleaning methods must be considered. SRS has
previously used oxalic acid to effectively clean tanks, however, changes in
the safety authorization basis have changed the requirements that must be
considered in order to use chemical cleaning methods. A significant safety
issue related to criticality when applying chemical removal methods is a key
factor requiring investigation of alternative methods. Russia makes
extensive use of chemical cleaning, not only for tank closure but to enable
reuse of process tanks.

Savannah River Technology Center is working with Russian scientists that
have expertise in chemical cleaning methods that maintain criticality safety
during waste dissolution or softening, prevent disintegration of tank walls
and floors, and minimize the impacts on downstream treatment processes.
The chemical cleaning developments will consider bulk sludge removal,
residual heel removal, and selective technetium removal. Investigation of
using chemical additions to enhance mechanical retrieval methods will also
be evaluated, particularly relating to increased retrieval performance in
obstructed tanks.

Who is involved in this task?

Savannah River Site
Khlopin Radium Institute

What is involved in completing this task?

Russian scientists will deliver a recommended chemical formulation for
cleaning SRS tanks. SRTC will conduct confirmatory testing on the
recommended formulation TFA and Savannah River Site personnel will
conduct a Gate Review on results of Russian work and Savannah River Site
cold verification testing to assess the readiness to proceed with
demonstration and hot testing in FY01. Results and recommendation from
the review will be documented in a Gate Review report and provided to
TFA.

Sites supported by this technical solution:
Savannah River Site

For more information on this technology, contact:
Peter W. Gibbons, Retrieval Technology Integration Manager
Phone (509) 372-4926
E-mail: peter_w_gibbons@rl.gov
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For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Place a contract for Hanford Site pit
operations enhancement system

Description:

The Hanford Site has 15 styles of pump pits spread throughout the 177
high-level waste storage tanks. The pump pits are used to place pumps and
jumper lines for transferring waste. Currently, simple manually operated
tools are used to place this equipment in the pits, but are difficult to use in
higher radiation areas. These operations are slow, inefficient, and costly in
terms of schedule impact and dose to operations personnel. As the site
increases activities to deliver waste feed to support the Office of River
Protection's vitrification contractor, improvement in waste transfer pit
operations will become critical to achieving the site's mission. Use of a
remotely operated manipulation system has been identified as a way to
significantly improve Hanford pit operations. A technology system is needed
that is useful to the operating crews without requiring excessive upkeep
over time.

The TFA and Robotics Crosscutting Program are working closely with site
operations personnel to define requirements, develop specifications for a
procurement from industry, and support eventual deployment of an
enhanced remote pit operations system at Hanford. During FY 2000, a
system will be procured with plans for initial deployment in FY 2001.
Significant improvements to current operations methods are expected
leading to additional system enhancements in following years based on
operational assessments of performance.

Who is involved in this task?

Pacific Northwest National Laboratory
Hanford River Protection Project
Robotics Crosscutting Program

What is involved in completing this task?

PNNL and the Hanford River Protection Project contractor will develop
specifications and procure major components of the enhanced pit
operations system. Placement of the contract for the remote equipment
system will constitute completion of the key deliverable for this project in FY
2000. During FY 2001 the system will be tested and deployed.
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Sites supported by this technical solution:
Hanford Site

For more information on this technology, contact:
Peter W. Gibbons, Retrieval Technology Integration Manager
Phone (509) 372-4926
E-mail: peter_w_gibbons@rl.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Submit Idaho Nuclear Technology
Center Tank Closure Plan to DOE-Idaho

Description:

The Idaho Nuclear Technology and Engineering Center (INTEC) has eleven
tanks that contain approximately 1.7 million gallons of radioactive liquid
waste. According the terms of an agreement with the State of Idaho, a
closure plan must be submitted to the Idaho Department of Environmental
Quality by December 31, 2000. To support this milestone, Idaho National
Engineering and Environmental Laboratory (INEEL) must obtain data and
prepare a Closure Plan for DOE Idaho in FY 2000. In addition, the site must
demonstrate closure of two tanks (WM-182 and WM-183) by the year 2003.
Because of the substantial amount of internal tank cooling system piping,
lessons learned from the WM-182 tank closure will be directly applicable to
similar piping challenges facing the West Valley Demonstration Project and
Savannah River Site.

TFA is working with site partners to develop a technical basis for INTEC
tank closure. The technical basis must include approaches and calculations
for: (1) a demonstration of waste removal from Tank WM-182 to the extent
that is technically and economically practical; (2) grouting Tank WM-182
upon completion of waste removal operations; (3) demonstrating
groundwater protection; (4) demonstrating inadvertent intruder protection;
and (5) ensuring worker and public safety during tank closure operations.

Who is Involved in This Task?

Idaho National Engineering and Environmental Laboratory

What is involved in completing this task?

Analysis of tank samples from deployment of TFA-funded technologies will

mailto:peter_w_gibbons@rl.gov
mailto:betty.carteret@pnl.gov
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provide important data required for development of the closure plan. TFA-
sponsored immobilization and closure workshops will also provide critical
input from technical experts. INEEL will use this information to develop and
provide the DOE-Idaho Field Office with a tank closure plan for review and
comment. The plan will discuss acceptance criteria for tank closure and the
associated technical basis.

Sites Supported by This Technical Solution:
Idaho National Engineering and Environmental Laboratory
West Valley Demonstration Project
Savannah River Site

For more information on this technology, contact:
Larry D. Bustard, Closure Technology Integration Manager
Phone (505) 845-8661
E-mail: ldbusta@sandia.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Issue a report recommending a path
forward on high-temperature testing

Description:

The Idaho National Engineering and Environmental Laboratory (INEEL) is
currently developing treatment processes for vitrification of their high-level
calcine and liquid waste. For final disposal, this waste must be immobilized
into an acceptable waste form for disposal in a federal repository. Prior year
testing of direct immobilization of calcine and sodium-bearing liquid waste
demonstrated feasibility of vitrifying the waste streams, but identified further
development was needed in the areas of materials of construction, optimum
process temperature, off-gas volatility, melt redox, and noble metal
disposition.

Additional melter testing at high temperatures will be conducted in
conjunction with Savannah River Site will be conducted at the Clemson
Environmental Technology Laboratory (CETL) using a stirred melter. Data
required to address the process evaluation needs listed above will be
gathered and analyzed by a team from INEEL, Savannah River Technology
Center, and Pacific Northwest National Laboratory. The work will also
identify test objectives to support review of Russian and French cold
crucible melters.

Who is involved in this task?

mailto:ldbusta@sandia.gov
mailto:betty.carteret@pnl.gov
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Idaho National Engineering and Environmental Laboratory
Savannah River Technology Center
Pacific Northwest National Laboratory
Clemson Environmental Technology Laboratory

What is involved in completing this task?

A second series of high-temperature melter tests will be conducted at CETL
using simulated INEEL waste. The multi-laboratory technical team will
review the results of higher temperature testing and recommend a path
forward for INEEL feeds. INEEL will issue a report recommending the path
forward for INEEL melter feeds.

Sites supported by this technical solution:
Idaho National Engineering and Environmental Laboratory 
Savannah River Site

For more information on this technology, contact:
Bill Holtzscheiter, Immobilization Technology Integration Manager
Westinghouse Savannah River Company
Phone (803) 725-2170
E-mail: bill.holtzscheiter@srs.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Issue a report on review and
recommendations for removing
radioactive waste glass from failed
melters at the West Valley
Demonstration Project and Savannah
River Site

Description:

DOE currently does not have the capability to reduce, decontaminate,
classify, and dispose of failed, highly-contaminated vitrification processing
equipment. A single failed melter could contain as much high-level waste
glass as five canisters. It could contain additional contamination in the form
of unmelted waste solids or condensed volatile chemical species, such as
cesium, ruthenium, and technetium. The approach will be to develop

mailto:bill.holtzscheiter@srs.gov
mailto:betty.carteret@pnl.gov
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techniques that are compatible with remote operations either in a large
shielded hot cell or in a portion of a process canyon building. Three
activities will be performed to develop a solution to this need. First is to
determine the technical, regulatory, and operational requirements to
perform these operations. Secondly, techniques to perform the operations
will be evaluated and demonstrated leading to a plan for melter
disassembly, material processing, and disposal. The third activity funded by
an Accelerated Site Technology Deployment project will be conducting the
deployment of the Vitrification Expended Material Processing System at
West Valley, which will provide significant lessons learned for future
activities.

TFA and its partners will review previous studies in this area to determine
the technical and operational requirements for removing glass from failed
glass melters and lay out a disposal strategy that allows matching
technology with optimal end states. Areas of review and planning include:
(1) constraints for glass removal and determination of the acceptable paths
for re-introduction into the process; (2) potential techniques applicable to
melter decontamination; (3) domestic and international technology including
that used at the Mol, Belgium facility; (4) feasibility of integration into the
existing process; (5) hierarchy of issues to be addressed and a plan for
addressing them that shows integration with the site waste handling
capability; and (6) technology compatiblity to either available onsite disposal
options or integration with existing paths for disposal

Who is involved in this task?

West Valley Nuclear Services Oak Ridge National Laboratory Savannah
River Technology Center

What is involved in completing this task?

This task will summarize the evaluation of techniques versus site and facility
constraints. The multi-laboratory team will develop recommendations in a
report to TFA on the technologies that are most likely to succeed in
disposing of radioactive waste glass from failed melters. Subsequent to
completing this key deliverable report, these recommendations will be used
in planning for further technology development and demonstrations. Data
from this effort will be integrated with lessons learned from the ASTD
demonstration.

Sites supported by this technical solution:
Savannah River Site
West Valley Demonstration Project

For more information on this technology, contact:
Bill Holtzscheiter, Immobilization Technology Integration Manager
Westinghouse Savannah River Company
Phone (803) 725-2170
E-mail: bill.holtzscheiter@srs.gov

mailto:bill.holtzscheiter@srs.gov
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For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

(Two SRS Salt Disposition Milestones
still needed)

Description:

Who is involved in this task?

What is involved in completing this task?

Sites Supported by This Technical Solution:
Savannah River Site

For more information on this technology, contact:
Phil McGinnis, Pretreatment Technology Integration Manager
Phone (423) 576-6845
E-mail: cpz@ornl.gov

For more information on the progress of this deliverable,
contact:
Betty Carteret, Technical Delivery Manager
Pacific Northwest National Laboratory
Phone: (509) 375-4337
E-mail: betty.carteret@pnl.gov

Revised: February 10, 2000
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an
issue, see "How to Subscribe/Automatic E-mail Notification" at the bottom of this
page.

Period Ending June 30, 2000

| Progress Toward Key Deliverables | Significant Events | Conferences and
Meetings |

| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-
Mail Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 18 key deliverables for users
at the Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho National
Engineering and Environmental Laboratory, and West Valley Demonstration
Project. These key deliverables are posted at keyprod. In each edition of our
Technical Highlights, the section regarding Progress Towards Delivering Key
Products is dedicated to telling you about significant findings made and key
milestones accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY00
Products

Design Reviews Completed for Full-Scale HEPA Filtration
System (TMS 2091)

High-efficiency particulate air (HEPA) filters are used in high-level waste tank
exhaust ventilation systems throughout the DOE complex to ensure that
emissions of radioactive particulates from tanks and waste-processing operations
are not released to the environment. The HEPA filters in service at Savannah
River Site (SRS) H and F tank farms have a 2-year average life, but are replaced
when the pressure drop falls outside specifications (caused by moisture, waste
loading, etc.) or radiation levels become too high. Disposing the spent filters is
costly and personnel who remove plugged filters are exposed to radiation.
Therefore, a filter system that could be cleaned in situ and reused is highly
desirable. TFA is teaming with the National Energy Technology Laboratory (NETL)
to fund development of a regenerable HEPA filter system for installation at SRS.

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Technical Highlights

http://emslws03/tfa/hilight/back/30Jun00.htm[10/13/2009 10:51:07 AM]

Mott's metal filter system is shown at left; Ceramem's ceramic filter is at
right. (Photos provided by SRTC)

Broken shroud brackets from extended testing
of the Flygt Mixer at Pacific Northwest National
Laboratory. (Photo provided by PNNL)

Two vendors
successfully
completed bench-
scale designs and
testing of a
regenerable filter
system in FY99. On
June 13 and 14,
2000, respectively,
Mott Corporation
and Ceramem
Corporation
presented their full-
scale filtration
systems to SRS
project personnel
and representatives
from Savannah
River Technology
Center (SRTC), TFA and NETL. Only minor comments were made to the design
for both Mott's sintered stainless steel filter and CeraMem's ceramic filter system
design.

This effort completes a TFA FY00 Key Deliverable to complete
design reviews of the alternative HEPA filtration system for SRS.
SRTC will document the outcome from the design reviews and provide results and
recommendations to TFA. The results of this review will provide significant
technical input to upcoming procurement decisions to select one or both
technologies for deployment at SRS. (Contact: Mike Terry, LANL, 509-372-4303) 

Flygt Mixer Undergoes Longevity Tests (TMS 2232)

The chemical composition of radioactive
waste leads to a layering effect in the
waste storage tanks. Liquids float on the
surface, while heavier solids and sludge
settle to the tank bottom. The solid
layers must be mixed with liquid before
the waste can be transferred for
downstream treatment. Both the
Hanford Site and Savannah River Site
(SRS) are interested in identifying
alternative mixer pumps for their large
high-level waste (HLW) storage tanks,
particularly with respect to life-cycle
cost-effectiveness for bulk sludge,

sludge heel, and saltcake retrieval operations. For the past two years, the TFA has
sponsored tests on the effectiveness of Flygt Mixers for mobilizing sludge waste in
Tank 19 at SRS. Tank 19 contains an hourglass-shaped waste heel, including
hard to remove zeolite material left behind from previous mixer pump retrieval
operations

http://www.pnl.gov/glossary.htm#h
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Discovery of cracks in the Flygt Mixer prototype
shroud during testing allowed project staff to
redesign the equipment and modify the retrieval
strategy for Tank 19 prior to deployment. (Photo
provided by PNNL)

Pacific Northwest National Laboratory
recently completed the last in a series
of long-duration test runs for the full-
scale mixers. After 67 hours of run time,
the newly configured mixer propeller
and shaft appeared to work well,
however three of six brackets holding
the prototype shroud to the motor
broke. Project staff determined that the
shroud material used for the mockup, in
conjunction with strong dynamic
loading, led to the breakage. After
sending the mixer back to SRS, project
staff ran a structural analysis on the
final redesigned shroud and mixer
based on the impact loading observed
during the PNNL tests that broke the
equipment. The final design with a stronger shaft propeller and shroud was tested
with a clay slurry using at the SRS TNX facility, and the dynamic loads were
measured. Structural analysis showed that running the Tank 19 Flygt Mixers at
500 rpm (lower than originally planned) was safe. SRS project staff now plan to
run the Flygt Mixers at this speed until diminishing returns are reached, then turn
up speed as necessary to mobilize the zeolite heel and minimize the impact of the
vibration.

These tests support a TFA Key Deliverable to deploy a Flygt Mixer in Tank 19 at
SRS in FY00. SRS plans to begin installing the three Flygt Mixer in mid-July, while
completing the 100-hour longevity tests in the TNX Test Facility on a fourth Flygt
Mixer. (Contact: Pete Gibbons, RPP, 509-372-4926) 

Accelerated Schedule Needed to Deliver Enhanced Pit
Operations System (TMS 2195)

Pump pits located throughout the Hanford Site tank farms contain pumps and
jumper lines for transferring waste among the high-level waste tanks. The current
practice of manual pit operations will not be adequate when waste cleanup efforts
are accelerated. Also, manually operated tools are difficult to use in high radiation
areas. Through funding provided by the TFA and the DOE Office of River
Protection (ORP), the Robotics Crosscutting Program is developing a robotic
system that is faster, safer, more efficient, and less costly than manual operations.

On May 24, 2000, staff from the TFA, ORP, CH2MHill Hanford Group (CHG),
Pacific Northwest National Laboratory (PNNL), Oak Ridge National Laboratory
(ORNL), and the Robotics Tank Waste Retrieval Product Line Manager met in
Richland, Washington, to review progress on the Pit Remote Arm Maintenance
System (Pit RAM). PNNL is responsible for procurement, integration, and testing
of the system, while technical guidance and Hanford tank farm project integration
is provided by ORP River Protection Project staff from Numatec and CHG.
Attendees discussed the concept and schedule for the Pit RAM system, including
the readiness of the project to proceed with procuring needed equipment for the
manipulator arm system, backhoe system, video system, and tools.

http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
http://ost.em.doe.gov/ifd/robotics/robotics.htm
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Three cameras are needed, one mounted on or near the shoulder of the backhoe
arm, one mounted on or near the forearm portion of the backhoe, and one
mounted on a moveable stand for close-up viewing. ORNL Robotics personnel
continue to work with RPP project staff to determine the site-specific requirements
and preferences for the camera system, including functionality, durability, etc. RPP
project staff plan to use commercially available tools (similar to those currently
used in manual pit operations) with the manipulator arm. Delivery of a completed
system for an April 15, 2001 deployment looks very tight unless the procurement
schedule can be accelerated.

These activities support an FY00 Key Deliverable to place a contract for a Hanford
Site pit operations enhancement system. RPP staff plan to deploy the system in
FY01 into the AW tank farm valve pits, which were frequently used for waste
transfers and are expected to be very contaminated. This system provides an
excellent opportunity to reduce radiation exposure to operations personnel.
(Contact: Pete Gibbons, RPP, 509-372-4926; Barry Burks, PGI, 865-671-1434) 

Significant Events/Activities

New Pulse Jet Mixing System Delivered (TMS 1511)

The Capacity Increase
Project (CIP) facility is
located in the Melton
Valley area at DOE's
Oak Ridge
Reservation (ORR).
This facility was built
to transfer and receive
liquid low-level waste
to and from the
existing Melton Valley
Storage Tanks
(MVSTs) and the liquid
low-level waste
Evaporator Facility at
ORR.

On March 23, 2000, AEA Technology (AEAT) delivered a new Fluidic Pulse Jet
Mixer to ORR and then supervised the installation of an off-gas system, power
fluidic jet pumps, process pipework, control valves, instrumentation, and a
computer-based control system into the CIP facility. In early May, two charge
vessels were inserted into one of the operational CIP tanks containing around
60,000 gal of sludge and supernate. This required full radiological-protection
measures and development of a critical lift plan. Insertion of the vessels went very
smoothly and was completed in mid May. AEAT then started commissioning the
system elements. The overall project is due to be completed in mid June, with the
final task being a demonstration of the system to DOE.

The Fluidic Pulse Jet Mixer offers
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...gone. A new Fluidic Pulse Jet Mixer system is
installed in the Melton Valley Capacity Increase Tanks
in May 2000. (Photo provided by AEA Technology)

a nearly maintenance-free system
because it has no moving parts
inside the tank. It also minimizes
the need to add liquid and can use
in-tank piping where available.
ORR previously used a Fluidic
Pulse Jet Mixer to successfully
complete retrieval in their Bethel
Valley Evaporator Service Tanks.
A skid-mounted Fluidic Pulse Jet
mixing system (called the Mobile
Retrieval System) was also
designed for use in ORR's Federal
Facility Agreements tanks. The
Savannah River Site and Idaho National Engineering and Environmental
Laboratory are now considering using this technology at their sites. (Contact: Pete
Gibbons, RPP, 509-372-4926) 

Baseline Long-Shaft Mixers Mobilize Tank 8 Waste

Tank 8 at the Savannah River Site (SRS) is one of a dozen Type I tanks built in
the early 1950s to hold high-level waste from the site's plutonium-uranium
extraction processes. Sludge in Tank 8 has settled to a depth of 43 in., while the
supernate level is at about 75 in. As SRS continues to retrieve waste to feed their
vitrification facility, effective waste mixing and mobilization methods are necessary
to ensure safe transfer of the waste. (It is important to note that SRS does not
homogenize the waste during retrieval to meet vitrification requirements, SRS
mixes the sludge and slurry with inhibited water to maintain a 3ft/sec flow in the
slurry line to prevent solids settling, with minimal fluctuations in flow rate.
Homogenizing activities for the subsequent vitrification process occurs in Tanks
40 and 51, the receipt tanks for waste removed from waste storage tanks such as
Tank 8.)

In mid May, SRS staff positioned four standard longshaft mixers a few inches
above the sludge level and began blending the sludge with the supernate in Tank
8 to reach a 12 wt% solids level, which is the maximum solids concentration
allowable for transfer. Telescoping transfer pumps were used to set the level of
supernate at about 75 in., which is 6 in. over the minimum level to cover the pump
suction. Sludge soundings were taken after 7 days of full-speed running to
estimate the effective cleaning radius (ECR) of the pumps (28 ft is needed to
clean out sludge from under the adjacent pumps so that they can be lowered and
continue the mixing process). A final ECR of 32 ft was achieved in early June,
allowing the site to lower all pumps 10 in. to about 40 in. above the tank floor. The
pumps were lowered 10 in. more on June 19 to continue the process of blending
the contents of the tank.

Last year, the TFA provided assistance to SRS as they prepared four transfer
pumps to handle waste retrieval from Tank 8. This year, TFA is helping the site
evaluate vibration issues associated with the baseline mixer pump design, and
their impact on completion of retrieval activities in the Type I tanks. This
assistance includes scaled mixer pumps test at Pacific Northwest National
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Laboratory to explore various phase angle separations (relative angular
displacement between varying quantities of solid and liquid waste and a pre-
established reference angle) to see their effect on solids concentrations. SRS
expects another technology will be required to achieve sludge removal levels
adequate for closure; chemical cleaning has been suggested as one likely
candidate. (Contact: Pete Gibbons, RPP, 509-372-4926) 

Conferences and Meetings

Organic Layer Pump Tank Mixer Awaits Future Mission
(TMS 2408)

Staff from Pacific Northwest National Laboratory, Savannah River Technology
Center, and Westinghouse Savannah River Company met at the AEA Technology
(AEAT) facility in Charlotte, North Carolina, to review the design and
demonstration of the Organic Layer Pump Tank Mixer under development for
application at the Savannah River Site (SRS). AEAT's Organic Layer Pump Tank
Mixer is designed to blend tank sludge with liquid supernate to form a
homogenous waste form. This enables safe transfer of waste using mechanical
pumps.

Meeting participants reviewed the results of additional nozzle and cycle tests
requested following last year's review. They concluded that the concept is
acceptable, but it is not needed at this time because the SRS pump tanks do not
have sufficient organic material to warrant remediation. The procurement will be
put on hold with the understanding that it could be re-activated if future organic
layer problems warrant. In such a case, having an acceptable technology already
developed for mixing an immiscible organic phase into the bulk waste for transfer
would save valuable time. (Contact: Pete Gibbons, RPP, 509-372-4926)

Upcoming Activities
July 18-20, 2000
Cold Crucible Melter Workshop, Santa Fe, New Mexico
(Contact: Bill Holtzscheiter, SRTC, 803-725-2170)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337

http://www.aeat.com/
mailto:tom.brouns@pnl.gov
mailto:bob.allen@pnl.gov
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Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Lynne Roeder-Smith, Communications Specialist, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, SRTC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

mailto:betty.carteret@pnl.gov
mailto:rl.gilchrist@pnl.gov
mailto:gary.josephson@pnl.gov
mailto:lynne.roeder-smith@pnl.gov
mailto:janie.treadway@pnl.gov
mailto:joseph.westsik@pnl.gov
mailto:trt@inel.gov
mailto:bill.holtzscheiter@srs.gov
mailto:cpz@ornl.gov
mailto:peter_w_gibbons@rl.gov
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Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Technical Highlights
The Tanks Focus Area publishes this newsletter of current technical events and
accomplishments on a monthly to biweekly basis. To be sure you don't miss an issue,
see "How to Subscribe/Automatic E-mail Notification" at the bottom of this page.

Period Ending July 31, 2000

| Progress Toward Key Deliverables | Significant Events | Conferences and Meetings |
| Upcoming Activities | Technical Team Contacts | How to Subscribe/Automatic E-Mail

Notification | Back Issues |

For FY00, the Tanks Focus Area (TFA) has identified 20 key deliverables for users at
the Hanford Site, Savannah River Site, Oak Ridge Reservation, Idaho National
Engineering and Environmental Laboratory, and West Valley Demonstration Project.
These key deliverables are posted at keyprod. In each edition of our Technical
Highlights, the section regarding Progress Towards Delivering Key Products is
dedicated to telling you about significant findings made and key milestones
accomplished as we work towards delivering these products.

Progress Toward Delivering Key FY00 Products

Russian Pulsating Mixer Pumps Undergo Testing (TMS 2401)
Improved sluicing systems are needed to effectively mobilize and retrieve tank heels
from unobstructed waste tanks, such as Gunite and Associated Tank (GAAT) TH-4 at
the Oak Ridge Reservation (ORR). Two years ago, successful testing of a prototype
Russian Pulsating Mixer Pump (PMP) at Pacific Northwest National Laboratory (PNNL)
led to a Federal Energy Technology Center (FETC) procurement of the system to meet
this need. Since that time, a Russian PMP has been designed and three systems
delivered to ORR.

Tests continue on the primary unit in preparation for a deployment this summer in GAAT
TH-4. Although the site is concerned about the availability of spare parts for the control
system, pump testing is proceeding well and PMP performance is acceptable. Some
weld issues remain on Units 2 and 3, and American Russian Environmental Services
plans to use a local welding shop to resolve these welding problems. Project staff are
proceeding with plans to deploy Unit 1 on August 31, 2000, and are busy assembling
the data package for a readiness review. Current plans calls for one pump to operate,
with the remaining pumps standing by in case of problems.

The Russian PMP performance will be assessed to provide information on potential
applicability of the system for tanks at the Hanford Site and Savannah River Site.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.pnl.gov/glossary.htm#g
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This photo shows the Dual Coriolis density
meters in the test loop at Florida International
University. (Photo provided by FIU)

Testing of the Russian PMP supports a TFA FY00 key deliverable to deploy the Russian
PMP at ORR. (Contact: Pete Gibbons, CHG, 509-372-4926) 

RFP for Pit Remote Arm Maintenance System Issued
(ROBOTICS TMS 2195)
TFA, in cooperation with the Robotics Crosscutting Program, is developing a remote pit
operations system (uses a modified backhoe and manipulator) that will decrease costs
for riser pit decontamination, reduce personnel exposures, and make the Hanford Site's
AW tank farm riser pits available to support deployment of tank waste retrieval
equipment. Pacific Northwest National Laboratory (PNNL) issued the Request for
Proposals (RFP) for the Pit Remote Arm Maintenance System (known as the Pit RAM)
in early July after a brief delay due to the Hanford Site range fire and associated facility
closedown. The backhoe support vehicle and gross positioner is a standard hardware
configuration and the winning bidder will be decided on price and delivery. The arm
system will require, in addition, an evaluation based on functionality and vendor support.

A number of questions have been received from potential bidders, requesting
clarification on several issues, and two vendors have asked for an extension on the due
date. PNNL staff are developing responses to the questions, and the PNNL contracts
officer has extended the proposal submittal date to August 8, 2000. This extension
should not hamper the ability to award a contract by the end of the fiscal year. Issuing
the RFP is a key step toward fulfilling the TFA FY00 Key Deliverable to place a contract
for the Hanford Site pit operations enhancement system. (Contact: Pete Gibbons, CHG,
509-372-4926) 

Significant Events/Activities

Hot Field Test Completed on Dual Coriolis Monitoring System
(CMST TMS 2970)
Several slurry monitor technologies have been
tested and deployed during waste transfers at
Oak Ridge Reservation (ORR), including a Dual
Coriolis monitor providing process control as
part of the Solid Liquid Separation (SLS)
system operating at ORR's Melton Valley
Storage Tanks (MVST). TFA is partnering with
the Characterization, Monitoring and Sensor
Technology Crosscutting Program (CMST) and
the Hemispheric Center for Environmental
Technology (HCET) at Florida International
University (FIU) to develop a Dual Coriolis
Monitoring System for measuring wt%
suspended solids by continuously monitoring
the density of the slurry and the filtered supernatant in SRS high-level liquid waste
tanks. This system will provide real-time data to help reduce the risk of pipeline plugging
during sludge-retrieval activities.

Oak Ridge National Laboratory (ORNL) has completed hot field tests using two Coriolis
density monitors (Dual Coriolis Monitoring System) to measure wt% suspended solids in
feed to the SLS facility. One instrument continuously monitored the density of the slurry
in the feed line while the other monitored the filtrate line. Test results indicated the Dual

http://ost.em.doe.gov/ifd/robotics/robotics.htm
http://www.cmst.org/cmst/index.html
http://www.cmst.org/cmst/index.html
http://www.hcet.fiu.edu/r&ddefault.asp
http://www.hcet.fiu.edu/r&ddefault.asp
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Coriolis Monitoring System has the precision to detect a change of less than 0.0005
g/ml in the specific gravity of the slurry and filtrate, and less than 0.08 wt% suspended
solids. The results of the Dual Coriolis Monitoring System were compared against the
site's practice of grab samples and standard laboratory analyses using procedures for
density and wt% solids. An experimental bias between the two methods was observed
for the wt% suspended solids; the laboratory results were consistently lower by about
30%. This difference was partially attributed to non-representative samples being
obtained during grab and aliquot sampling.

Although there was an experimental bias between the in-line measurements and
laboratory analyses, it was concluded that the Dual Coriolis Monitoring System has
sufficient precision and sensitivity for online monitoring of wt% suspended solids and
that the system can be calibrated to offset the laboratory bias from grab sampling. A
draft report has been issued for review on the field test results (ORNL/TM-2000/184)
and a final report will be issued before the end of the fiscal year. Experience from the
ORNL deployment will be integrated into the cold test loop studies, design, and
fabrication of a Dual Coriolis Monitoring system at HCET/FIU to produce a prototype for
deployment at SRS. (Contact: Tom Thomas, INEEL, 208-526-3086) 

Heavy Waste Retrieval System Installed, Tested, and Operating
at ORR (ROBOTICS TMS 2194)
Waste removal techniques that use slurry pumps and/or confined sluicing jet pumps
cannot suspend and safely remove hardened sludges like those found in the bottom of
the Gunite and Associated (GAAT) tanks at Oak Ridge Reservation (ORR). Faced with
retrieving and transferring the remnants of the previous GAAT retrieval activities
consolidated in GAAT W-9, the Heavy Waste Retrieval System (HWRS) was designed
to separate large or heavier solids from the transfer stream to avoid clogging the
transfer equipment. The HWRS also provides a means of maintaining continuous flow to
the transfer line while receiving discontinuous discharges from the jet pump used with
the Confined Sluicing End Effector (CSEE).

During the week of June 26, 2000, GAAT Remediation Project staff completed the
installation of the HWRS in GAAT W-9. Software for control of interface valves and
pumps in the sludge-conditioning module was loaded and debugged, followed by a
number of control tests, emergency kill functions, and interface checks. The HWRS
pumped waste in a re-circulating manner to complete the checkout of the system. Then,
on July 13, 2000, the HWRS was deployed in conjunction with the Modified Light-Duty
Utility Arm and CSEE to complete the first transfer of waste from GAAT W-9 to Bethel
Valley Evaporator Service Tank (BVEST) W-23. A total of 8,500 gallons of slurry was
delivered to Tank W-23, where it was mixed with additional supernate and sludge and
transferred to Melton Valley Storage Tanks (MVST). Subsequently, a transfer of more
than 14,000 gallons was made on July 18, followed by a transfer of more than 15,000
gallons on July 21 and July 22. The HWRS performed very well and required a minimum
of supernate makeup water to provide continuous flow.

The sluicing process results in about a fivefold dilution with process water and
supernate to mobilize the sludge. After transfer to the Melton Valley Storage Tanks
(MVST), the sludge is allowed to settle, and supernate is decanted off for reuse in the
GAAT and BVEST sluicing processes. GAAT personnel will now routinely operate the
HWRS to assist with batch transfer of sludge from GAAT W-9 to BVEST W-23, and
ultimately to the MVST until sludge removal from Tank W-9 is complete. (Contact: Pete
Gibbons, CHG, 509-382-4926) 
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This photo shows the bottom side of the EV-16 melter
drain orifice, with the probe positioned directly in the
pour stream. The hand crank (bottom right corner)
raises and lowers the probe, increasing or decreasing
the flow of glass. (Photo provided by Clemson Univ.)

New Probe Designed for Vitrification Demonstration (TMS
2092)
One way to improve the vitrification process is to increase the life expectancy of the
melter. TFA is supporting this effort by sponsoring work on refining the melter's pour
spout design. TFA is funding work at Clemson University on melter improvements to
support ongoing vitrification efforts for high-level waste at the Savannah River Site and
planned vitrification of calcine waste at the Idaho National Engineering and

Environmental Laboratory (INEEL).

Preparations continue for an August
pilot-scale vitrification demonstration
run in the EV-16 melter at Clemson
using INEEL pilot-plant calcine waste.
The EV-16 melter is designed for glass
to flow through the bottom of the pour
spout using a temperature-controlled
drain orifice. During previous melter
runs with INEEL calcine, difficulties
were encountered controlling the glass
pour rate, which made the melter
unstable and prevented steady state
operation. Therefore, staff at the
Savannah River Technology Center
designed a prototype drain probe that
allows the operator to adjust the glass
flow rate by adjusting the position of

the probe relative to the bottom drain orifice. A test of the probe was conducted on June
12-14, 2000, to determine the effect on pour-rate control. While minimum glass flow
rates were limited by the cooling effects of the probe, glass flow was stable at the lowest
achievable flow rates (34 lb/h) and could be controlled effectively. The tests also
indicated that the first glass to leave the orifice would slide past a clean probe
unhindered, but accumulation of glass residues on the probe might hinder subsequent
flow initiation.

Several minor modifications will be made to the drain probe before the August test to
improve the pour-initiation process. Modifications will also be made to the mounting
arrangement to permit moving the probe out of the glass stream during the pour
initiation phase of draining. This will allow the initial cooler glass to clear the
probe/orifice area and fall without interference. (Contact: Bill Holtzscheiter, SRTC, 803-
725-2170) 

TFA Technical Team Welcomes New Staff
Two staff from within Pacific Northwest National Laboratory (PNNL) recently joined the
TFA Technical Team. Several months ago, Ronda Biaggi left her three-year post as
Administrative Secretary for the Technical Integration office. For such a petite person,
she left big shoes to fill, as she adeptly handled many duties on behalf of the Technical
Team staff, including all six Technology Integration Managers. Thankfully, the position
has recently been filled by Nikki Avery, a highly qualified administrative secretary. TFA
welcomes Nikki to the Technical Team and expects she will get things (and Roger) back
under control in no time. Nikki can be reached at (509) 372-4947 or on e-mail at
nikki.avery@pnl.gov.

http://www.pnl.gov/glossary.htm#v
http://www.pnl.gov/glossary.htm#h
http://www.pnl.gov/glossary.htm#c
mailto:nikki.avery@pnl.gov
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Cheryl Nickola came on board in June as Program Operations Manager. In this
Technical Team position, Cheryl is responsible for project and program reviews, and
major program products (Multiyear Program Plan, Midyear Review, Site Needs
Assessment, etc.). Cheryl will work mainly with the Technology Integration Managers
and site staff to implement and manage the expanded requirements for project reviews
and technology maturity documentation, including coordination of TFA Technical
Advisory Group and project and peer reviews. Cheryl has 20 years of experience in
contract and program management at both the DOE-Richland Operations Office and at
PNNL. Her most recent assignment as part of the Waste Integration Team supporting
the DOE Office of River Protection is another valuable asset she brings to the TFA.
Plus, she likes to golf! Cheryl can be reached at 376-5547 or on e-mail at
cheryl.nickola@pnl.gov. (Contact: Tom Brouns, PNNL, 509-372-6265) 

Conferences and Meetings

Technical Review Conducted For Variable Depth Fluidic
Sampler (TMS 2119)
On June 28, 2000, representatives of DOE's Office of River Protection (ORP), TFA,
CH2MHill Hanford Group (CHG), COGEMA, BNFL, and AEA Technology (AEAT) met in
Richland, Washington, to review the Mobile Variable Depth Fluidic Sampler project.
CHG staff from Tanks Characterization Engineering Operations, as well as Waste Feed
Delivery Planning, participated in the review, representing a broad range of users with
direct involvement in the project.

Meeting attendees discussed (1) the rationale for developing the sampler, (2) the
FY01/02 workscope in TFA's Programmatic Execution Guidance supporting the project,
(3) the elements of a Memorandum of Agreement between TFA and ORP defining roles
and responsibilities for executing the project, (4) the functions and requirements for the
sampler, (5) the AEAT test data and conceptual sampling design supporting the project,
(6) the CHG pre-conceptual design for the deployment platform, and (7) the schedule
and objectives for the remainder of the fiscal year. Based on these discussions, the
project participants agreed on the following path forward: (1) the below-riser component
of the sampler will be designed for insertion into 4-in.-diameter risers; (2) sample bottle
filling and capping will take place in separate locations; and (3) the Level 2 Component
Specifications for the sampler will focus on the first set of waste-feed staging tanks
scheduled for feed delivery, rather than all the double- shell tanks. CHG will develop
specific requirements, based on the narrowed set of tanks, to provide to AEAT for
evaluating the feasibility of the 4-in.-diameter design.

ORP and TFA are co-funding development of the Mobile Variable Depth Fluidic
Sampler to safely gather tank waste samples at varying depths during mixer pump
operation, allowing capture of more representative samples. The samplers are also
safer to operate, require less maintenance, and are safer and easier to dispose of than
current tank sampling equipment. (Contact: Tom Thomas, BBWI, 208-526-3086) 

Joint U.S./Russian Cold-Crucible Melter Workshop Held (TMS
108)
Waste streams at the Hanford Site, Idaho National Engineering and Environmental
Laboratory (INEEL), and Savannah River Site may benefit from immobilization in higher
temperature glass formulations, like those used in the advanced, proven melters from
other countries. The TFA is making a strategic investment in FY01 to evaluate the Cold

mailto:cheryl.nickola@pnl.gov
http://www.hanford.gov/orp/index.html
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Crucible Melter (CCM) technology and higher melting temperature glasses for potential
application to DOE radioactive tank wastes. Through the auspices of the Joint
Coordinating Committee for Environmental Restoration and Waste Management
(JCCEM), TFA conducted a joint Russian/United States (U.S.) technical workshop in
Santa Fe, New Mexico on July 17-18, 2000, to discuss the application of the Cold-
Crucible Melter (CCM) technology for DOE's radioactive waste vitrification processes.

Russian technical representatives from the V.G. Khlopin Radium Institute, SIA Radon, and Bochvar All-
Russia Scientific Research Institute of Inorganic materials (VNIINM) met with U.S. DOE and glass
melter/chemistry experts from Savannah River Technology Center, Pacific Northwest National
Laboratory, and INEEL during the Cold Crucible Melter Workshop, sponsored by DOE, in July 2000.

The purpose of the workshop was to exchange information on the CCM technology,
identify technical issues requiring resolution for application of CCM technology in the
U.S., and define work activities required to address those technical issues. A
recommended statement of work for planned CCM testing in Russia, using their existing
equipment, was prepared for negotiation between DOE and MINATOM. Following the
meetings with the Russians, the U.S. melter experts met as a smaller group to draft a
statement of work for potential collaboration with the French and their CCM
technologies. (Contact: Joe Westsik, PNNL, 5090-372-6330) 

Design Review Conducted for Video Inspection System
(ROBOTICS TMS 2940) 
Current plans at the Oak Ridge Reservation call for the radioactive tank waste stored in
the site's eight Melton Valley Storage Tanks (MVST) to undergo treatment by a private
vendor beginning in FY01. Due to the limited access to the MVST, the sites has very
little sludge mapping data and no wall characterization information. Before turning the
MVSTs over to the private vendor, ORR staff will need to inspect the condition of the
tanks (structural integrity) and quantify the volume of sludge under the supernatant.
Sludge-volume estimates for the MVSTs are presently based on push-tube samples of
the sludge at one location in the tank. Significant variations in the depth of sludge in
these tanks are likely. The volume of sludge will be a major component in DOE
contractual costs with the private vendor to process the waste. In addition, inspection
activities are needed to ascertain that the tanks are returned to DOE in the same
condition as when they were turned over to the private sector. TFA is teaming with the
Robotics Crosscutting Program to develop a video inspection system for horizontal
tanks to conduct inspections, integrity assessments, and other waste and tank

http://www.pnl.gov/glossary.htm#m
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characterization measurements at MVST before final disposition of the wastes. Integrity
assessments above the waste will be the focus of the evaluated technologies.

A design review was held at Oak Ridge National Laboratory (ORNL) on July 19, 2000,
to review the status of the remote video inspection system being developed by ORNL
for use at the MVST. Participants included ORNL development staff, Bechtel Jacobs
Company LLC (Environmental Management and Integration Contractor) technology
development staff, Waste Management Federal Systems (active waste operations), the
Robotics Tank Waste Retrieval Product Line Manager, and a representative of the
Foster Wheeler Team that will be treating the MVST waste. The review included a
briefing on the system functions and requirements, camera selection, deployment mast,
pan and tilt mechanism, and operating plans. Attendees resolved a number of issues
and identified follow on action items, and agreed that remaining issues could be
resolved to support completion of the development effort in FY00 and successful
deployment in FY01. (Contact: Mike Terry, LANL, 509-372-4303) 

TFA Review Team Completes Assessment of Treatment
Options for Idaho Tank Waste and Calcine 
The Idaho Nuclear Technology and Engineering Center (INTEC), formerly known as the
Idaho Chemical Processing Plant (ICPP) was built in 1951 and began operating in 1953
to reprocess spent nuclear fuel at the Idaho National Engineering and Environmental
Laboratory (INEEL). The liquid wastes resulting from the spent nuclear fuel reprocessing
and plant decontamination work at INTEC has been managed by storing it in
underground stainless steel tanks and then converting it to a dry, granular solid (called
calcine). Approximately 1 million gallons of liquid sodium-bearing waste (SBW) and
4,300 m3 of calcine now await treatment at INEEL. At the request of the DOE Idaho
Operations Office (DOE-ID), TFA convened a team of national experts to evaluate the
technologies under consideration for treating the site's SBW and calcine.

For a week in June, the Review Team
met in Idaho Falls, Idaho, to raise
questions and discuss issues as DOE-ID
and Bechtel BWXT Idaho, Inc. (BBWI)
staff presented the latest technical
information on each option. TFA issued
issue their report, "Assessment of
Selected Technologies for the Treatment
of Idaho Tank Waste and Calcine" to
DOE-ID on July 14, 2000. The report
summarizes their assessment of the
information provided for review, and
contains conclusions and
recommendations on the maturity and
probability of success for various
treatment options. Key conclusions and
recommendations for treatment of the
SBW include pursuing Direct Vitrification
as the primary option, with Cesium Ion
Exchange as the back up, and
eliminating further consideration of the
Universal Solvent Extraction technology.
Key conclusions and recommendations for the calcine include agreeing to defer the

http://www.inel.gov/about/facts/intec_fact_sheet2.html
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TFA's unofficial slogan made
it's debut in print at the picnic.

decision on calcine treatment (as per a previous National Academy of Science
recommendation), pursuing Direct Vitrification and Solvent Separations options to meet
compliance dates, and eliminating Hot Isostatic Pressing from further consideration.

The report will be used as further input for DOE-ID's environmental impact statement
(EIS) decision-making process. In late July, a briefing was provided to the Assistant
Secretary for Environmental Management on the status of the DOE-ID EIS process,
including the results of the TFA Review Team assessment. During the week of August
1, 2000, the Review Team Deputy Chairman will present the results of the report to a
DOE Decision Management Team, who will advise DOE-HQ on selection of preferred
treatment alternatives for the Final EIS and ROD. Final decisions will likely affect INEEL
and TFA's planned work in support of SBW and calcine process development. (Contact:
Betty Carteret, PNNL, 509-375-4337) 

TFA Annual Picnic a "Splashing" Good Time

Unlike last year, a TFA-wide Programmatic Execution
Guidance meeting wasn't held this summer. In memorial, the
Richland-based team decided to hold the second annual
TFA picnic on July 14th along the banks of the Columbia
River in Richland. Local members of the TFA's Program
Management Team and Technical Team enjoyed a summer
barbeque, boating, and fun picnic games with their families.
Hats off to WPI, especially Sandy Briggs, who did a terrific
job in arranging all the details.

Team #1 won the team volleyball competition, two games to
one. Made up of every tall adult in the group, including Joe
Westsik, there was little doubt which team would emerge
victorious. Team #2 suggests that next year volleyball be
substituted for "Battleship" where height is not a factor.

The water balloon toss also appeared
rigged. The team of Ted Pietrok and Van
Briggs won with a toss of approximately 50
ft. However, whispered rumors indicate
their "balloon" was really a bike tire inner
tube. The worst catch of the day was
awarded to Brian Walker, who, although
stellar on the winning volleyball team,
managed to take a face bath with his water
balloon.

And last but
not least, no
TFA event
is complete
without an
informal
eating
competition. The TFA's long-time champ, Marcus
Glasper, was soundly defeated by Lance Mamiya.
Buffalo wings were not on the menu, so Marcus was at a
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Down, boy! Down! clear disadvantage. Lance "burgered" his way to victory
in a relatively effortless, almost dreamlike state (see

photo). We'll try to find stiffer competition for Lance next year. 

Upcoming Activities
August 1, 2000
Tank Integrity FY01 Plans, Richland, Washington
(Contact: Mike Terry, LANL, 509-372-4303)

August 1-2, 2000
Briefing on TFA Review Team Assessment of Idaho Tank Waste and Calcine Treatment
Options, Idaho Falls, Idaho
(Contact: Betty Carteret, PNNL, 509-375-4337)

August 3-6, 2000
Plutonium Immobilization Review, 
Livermore, California
(Contact: Bill Holtzscheiter, SRTC, 803-725-2170)

August 10-11, 2000
Argentina Visit to Plan FY01 Ion Exchange Resins Tasks, 
Richland, Washington
(Contact: Roger Gilchrist, PNNL, 509-372-6088)

August 8, 2000
ASME Review of Low Activity Waste Forms, 
Idaho Falls, Idaho
(Contact: Bill Holtzscheiter, SRTC, 803-725-2170)

August 14, 2000
FY01 Planning and Lessons Learned Workshop on TRIAD System at Oak Ridge
Reservation, 
Oak Ridge, Tennessee
(Contact: Phil McGinnis, ORNL, 865-576-6845)

General TFA Technical Team Contacts
Tom Brouns, Technical Team Manager, PNNL 
Phone: 509-372-6265 
Fax: 509-372-4662
E-mail: tom.brouns@pnl.gov

mailto:tom.brouns@pnl.gov
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Robert W. Allen, Strategic Operations Manager, PNNL
Phone: 509-372-4298
Fax: 509-372-4662
E-mail: bob.allen@pnl.gov

Betty Carteret, Technology Delivery Manager, PNNL
Phone: 509-375-4337
Fax: 509-372-6364
E-mail: betty.carteret@pnl.gov

Roger Gilchrist, Technical Integration Coordinator, PNNL
Phone: 509-372-6088
Fax: 509-372-6364
E-mail: rl.gilchrist@pnl.gov

Gary Josephson, Research Integration Manager, PNNL
Phone: 509-376-4325
Fax: 509-372-6364
E-mail: gary.josephson@pnl.gov

Cheryl Nickola, Program Operations Manager, PNNL
Phone: 509-376-5547
Fax: 509-376-4662
E-mail: 
cheryl.nickola@pnl.gov

Lynne Roeder-Smith, Communications Specialist, PNNL
Phone: 509-372-4331
Fax: 509-372-4662
E-mail: lynne.roeder-smith@pnl.gov

Janie Treadway, Business Operations Manager, PNNL
Phone: 509-375-2112
Fax: 509-372-4662
Email: janie.treadway@pnl.gov

Joe Westsik, Technical Program Development Manager, PNNL
Phone: 509-372-6330
Fax: 509-372-6364
E-mail: joseph.westsik@pnl.gov

TECHNOLOGY INTEGRATION MANAGERS (TIMS)

Characterization
Tom Thomas, INEEL
Phone: 208-526-3086
Fax: 208-526-0665
E-mail: trt@inel.gov

Immobilization
Bill Holtzscheiter, SRTC
Phone: 803-725-2170
Fax: 803-725-4704
E-mail: bill.holtzscheiter@srs.gov

mailto:bob.allen@pnl.gov
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mailto:rl.gilchrist@pnl.gov
mailto:gary.josephson@pnl.gov
mailto:cheryl.nickola@pnl.gov
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Pretreatment
Phil McGinnis, ORNL
Phone: 865-576-6845
Fax: 865-574-7229
E-mail: cpz@ornl.gov

Retrieval
Pete Gibbons, RPP
Phone: 509-372-4926
Fax: 509-372-6364
E-mail: peter_w_gibbons@rl.gov

Closure
Larry Bustard, SNL
Phone: 505-845-8661
Fax: 505-844-1480
E-mail: ldbusta@sandia.gov

Safety
Mike Terry, LANL
Phone: 509-372-4303
Fax: 509-372-6364
E-mail: mtt@lanl.gov
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Reference Abstract
Demonstration of Fluidic Pulse Jet

Mixing for a Horizontal Waste Storage
Tank

Abstract

A fluidic pulse jet mixing system, designed and fabricated by AEA
Technology of the United Kingdom, was successfully demonstrated for
mobilization and retrieval of remote-handled transuranic (RH-TRU)
sludge from a 50,000-gal horizontal waste storage tank at Oak Ridge
National Laboratory (ORNL). The pulse jet system, consisting of
seven modular equipment skids, was installed and commissioned in
about 7 weeks and operated remotely for 52 days to remove about
88% of the sludge in the tank. The system used specially designed
fluidic jet pumps and pulse vessels, along with existing submerged
nozzles for mixing the settled sludges with existing supernate in the
tank. The operation also used existing piping and progressive cavity
pumps for retrieval and transfer of the mixture. A total of 64,000 gal of
liquid was required to transfer 6300 gal of sludge to the Melton Valley
Storage Tanks (MVSTs) designated for consolidation of all ORNL RH-
TRU sludges. Of the liquid used for the retrieval, 88% was existing or
recycled tank supernate and only 7770 gal of additional process water
was added to the system. Minimizing the addition of process water is
extremely important at ORNL, where tank system storage capacity is
limited. A simple manual sluicer was used periodically to wash down
and aid the removal of localized sludge heels.

After completion of the pulse jet campaigns, the manual sluicer was
modified to provide a higher flow rate for removal of additional
quantities of the remaining sludge heel. Six thousand gallons of
process water was required to remove an additional 550 gal of sludge.
After the manual sluicer operation, dilute nitric acid was added to the
tank in an effort to dissolve the majority of the remianing 350 gal of
sludge. After a contact time of several weeks under static conditions,
the acid was mixed with the pulse jet system for several hours and
transferred from the tank. Ninety-eight percent of the sludge was
removed from the tank, or about 7100 gal. It was estimated that about
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100 gallons of sludge remained in the tank after this operation.

The pulse jet system operated well during the demonstration and
experienced no major equipment malfunctions. The modular design,
use of quick-connect couplings, and low-maintenance aspects of the
system allowed for maintaining radiation exposure well below
expectations during installation and operations. The extent of sludge
removal from tank W-21 was limited by the constraints of using the
existing tank nozzles and the physical characteristics of the sludge.
Removing greater than 98% of this sludge would require more
aggressive use of the manual sluicer (and associated water
additions), or a more costly and elaborate robotic retrieval system. The
results of this demonstration indicate that the pulse jet system should
be considered for mixing the bulk retrieval of sludges in other
horizontal waste tanks at ORNL and U.S. Department of Energy sites.

Revised: December 6, 1999
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In FY96, the Light-Duty Utility Arm was deployed in
Hanford Tank 106-T under the auspices of the Tanks
Focus Area. This system will provide new information about
waste tanks and their contents at three DOE sites.

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Light-Duty Utility Arm (LDUA)
The Light-Duty Utility Arm system provides a mobile, multi-axis positioning
system that will access the tanks through existing openings in the tank
dome. This flexible, adaptive system will provide a robotic platform capable
of deploying in situ surveillance, confined sluicing, inspection, and waste
analysis tools, called end effectors. This advanced system will be operated
remotely, thus reducing harmful exposures to remediation personnel.

Problem
Being
Solved
Our nuclear weapons
legacy includes a vast
amount of radioactive
waste, enough waste
to fill a building 28
stories high with a
base the size of a
football field, in aging
underground storage
tanks at sites across
the country. Because
of the high levels of
radiation and difficulty
in accessing the waste
through the small
access pipe openings,
called risers, a
remotely operated
system is needed to
deploy tools and
sensors to collect data
on the tank and waste
conditions and deploy
retrieval tools.
Previously available
systems were only
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capable of deploying
tools to the areas directly under the risers, limiting the effectiveness of
characterization and inspection tools in the heterogeneous tank waste.

Technology Information
One answer to these problems is the Light-Duty Utility Arm. The Light-Duty
Utility Arm is a mobile robotic system that can deploy other tools inside
underground waste tanks. These tools are instrumental in retrieval,
surveillance, confined sluicing, inspection, and waste analysis. The system
contains 1) a flexible and adaptive robotic arm that can be positioned in
tanks through the small tank openings (called risers), 2) a telescoping
deployment housing, 3) a deployment vehicle, 4) an operations trailer, and
5) various tools called end effectors. The end effectors can be deployed at
multiple elevations and positions within the tank. The end effectors for the
LDUA include sensors to measure physical properties of tank waste. The
LDUA has a radial reach of at least 13.5 ft from the tank riser centerline.
The deployment mast extends to at least 62.5 ft to access the full depth of
the tank.

It was deployed in a radioactive waste tank in FY96, marking a significant
milestone in Energy Department's work to resolve the tank waste problem.
This system was developed under the auspices of the Office of Science and
Technology's Tanks Focus Area. Program development was leveraged by
multiple U.S. Department of Energy sites to support common site needs
related to tank waste remediation programs. Deployment of the Light-Duty
Utility Arm is co-funded by user organizations.

A Model of Successful Teaming
The successful teaming of the various site users and the multisite
development strategy for the Light-Duty Utility Arm represents a significant
"win" for DOE. Sharing technology development costs, leveraging a single
contract (Spar), sharing testing facilities and documentation all add up to
significant savings in cost and schedule in addressing national tank
remediation issues.

Transferred to the Users
Ownership of the system was officially transferred from the developers to
the first set of users, the Tanks Waste Remediation System
Characterization Program at the Hanford Site, on September 10, 1996. "The
delivery of the [Light-Duty Utility Arm] for use in the Tank Waste
Remediation System represents a major step forward in our mission to
manage the waste for the tanks safely and to prepare them efficiently for
disposal," said Rick Raymond, Manager of Tank Waste Remediation
System Characterization Engineering. The user will deploy the Light-Duty
Utility Arm to support multiple customers.
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Deployed in a Tank
On September 27, 1996, the arm was deployed into Tank 106-T at the
Hanford Site in southeastern Washington State. The arm deployed a high-
resolution stereo video system to inspect the tank dome, risers, and walls.
Valuable inspection data recorded by the Light-Duty Utility Arm may lead to
some additional information on the tank, which in 1973 leaked about
115,000 gallons of radioactive waste to the surrounding soil. Tank 106-T is
a 530,000-gallon capacity single-shell tank located in the 200 West Area of
the Hanford Site.

Future Plans
Currently, plans are in place for Oak Ridge Reservation and Idaho National
Engineering and Environmental Laboratory to receive systems with slightly
modified designs to accommodate their different tank designs and operating
requirements. At Oak Ridge, the Gunite and Associated Tanks Treatability
Study Project will use the Light-Duty Utility Arm to demonstrate waste
retrieval and with the information acquired from the demonstration will
support a record of decision on gunite tank remediation. At Idaho's high-
level liquid waste tanks, tank inspection and in situ waste analysis will be
demonstrated to support tank closure.

Team Involved
Users: Tank Waste Remediation Characterization Program, Oak Ridge
Tank Remediation Branch 
Developers and Producers: Idaho National Engineering and
Environmental Laboratory, Oak Ridge National Laboratory, Sandia National
Laboratories, Spar Aerospace Ltd., Westinghouse Savannah River
Company, Los Alamos Technical Associates, Pacific Northwest National
Laboratory, Southwest Research Institute, Westinghouse Hanford Company

Revised: December 2, 1999
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Reference Abstract
Fluidic Sampler

Problem Definition 
Millions of gallons of radioactive and hazardous wastes are stored in
underground tanks across the U.S. Department of Energy (DOE)
complex.  To manage this waste, tank operators need safe, cost-
effective methods for mixing tank material, transferring tank waste
between tanks, and collecting samples.  Samples must be collected at
different depths within storage tanks containing various kinds of waste
including salt, sludge, and supernatant (AEAT 1996).

With current or baseline methods, a grab sampler or a core sampler is
inserted into the tank, waste is maneuvered into the sample chamber,
and the sample is withdrawn from the tank.  The mixing pumps in the
tank, which are required to keep the contents homogeneous, must be
shut down before and during sampling to prevent airborne releases. 
These methods are expensive, require substantial hands-on labor,
increase the risk of worker exposure to radiation, and often produce
nonrepresentative and unreproducible samples (SRS 1997a).

How It Works 
The Fluidic Sampler manufactured by AEA Technology Engineering
Services, Inc., enable tank sampling to be done remotely with the
mixing pumps in operation.  Remote operation minimizes the risk of
exposure to personnel and the possibility of spills, reducing
associated costs.  Sampling while the tank contents are being agitated
yields consistently homogeneous, representative samples and
facilitates more efficient feed preparation and evaluation of the tank
contents.

Advantages over Baseline 
Fluidic Samplers are an innovative technology that offers an
alternative to baseline samplers.  Baseline samplers require the tank
mixers to be shut off, yielding a sample mixture that is different from
when the mixers are operating.  The tank mixers operate without
interruption for samples taken with the Fluidic Sampler.  Personnel
also have a greater exposure to radiation using the baseline
approach, whereas the only exposure from fluidic sampling is from
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transporting the clean sample bottle from the sampler to a cask. 
Using the Fluidic Sampler also reduces secondary waste, as there is
nothing to disposition after a sample is taken.

Potential Markets 
Waste tanks located across the DOE complex can be sampled using
the Fluidic Sampler.  The Office of Science and Technology (OST) has
supported two full-scale demonstrations of three fluidic devices - a
sampler, a reverse-flow diverter (RFD) pump, and a fluidic diode
pump - at AEA Technology's facilities in North Carolina and the United
Kingdom.  The successful demonstrations have resulted in two
additional contracts to deploy these technologies at Savannah River
Site (SRS) and Hanford.  Based on the final test results, additional
Fluidic Samplers will be installed at other tanks across the DOE
complex (Power fluidic devices, Initiatives 1997).

Revised: December 14, 1999
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This photo of the Out-of-Tank Evaporator skid shows the reboiler at the
bottom, the riser with the mist eliminator, and the condenser module on
top. This produced 90 gallons per hour of clean distillate which was
treated and released, freeing up 5500 gallons of space in the Melton
Valley Storage Tanks at the Oak Ridge Reservation.

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Out-of-Tank Evaporator
At the Oak Ridge Reservation, in Tennessee, the radioactive waste storage
tanks with only a single liner do not comply with the legal requirements in
the federal facility agreement. Thus, this waste needs to be removed. There
are several ways this can be done. One is to build new tanks, which is a
time consuming and expensive process (it can cost up to $400 million to
build new tanks). Another is to remove and solidify the waste from that tanks
that do not comply with the legal requirements, producing a waste form that
the site has no permits to store. The third option is to evaporate the liquid
waste in the Oak Ridge double-shell tanks, which comply with the legal
requirements, and pump the waste from the single-shell tanks into the
double-shell tanks. The third option has been realized by the development
and deployment of the Out-of-Tank Evaporator, also known as the mobile
evaporator.

Problem to Be Solved
At the Oak Ridge Reservation, the waste is concentrated by evaporating it

http://apps.em.doe.gov/ost/mainpubs.html
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to near the saturation point and then transferring it by pumping and jetting to
Melton Valley Storage Tanks. Then the transfer lines are washed out with
water. This additional water from the transfer line makes the tank waste less
than saturated. This means that if this water could be removed, there would
be more room in the tank for waste. This "extra" room could be used to
store waste from tanks that don't comply with the legal requirements. The
Out-of-Tank Evaporator is the answer to this problem. The Out-of-Tank
Evaporator is not a substitution for a full-scale evaporator, but it
concentrates specific nonsaturated streams.

Technology Description
The Out-of-Tank Evaporator can be used at the Oak Ridge Reservation to
get the waste -- diluted by the washing of the transfer lines -- nearer to the
saturation point. This technology reduces the amount of waste in tanks by
evaporating the liquid. The evaporator can be moved from tank to tank. This
reduces the amount of waste that needs to be piped through transfer lines,
which can become clogged and are very costly to unclog. This technology
could also be moved from site to site, leveraging resources with the U.S.
Department of Energy complex.

The evaporator operates at a reduced pressure (less than the normal
pressure of the atmosphere around you). This reduces the liquid's boiling
point and allows more water to be evaporated at a lower temperature. The
single-stage evaporator, which is rated to produce 90 gallons per hour of
distillate, was procured from Delta Thermal, Inc., of Pensacola, Florida
(formerly Mobile, Alabama). Delta Thermal, Inc., is an industrial firm that
primarily manufactures equipment for nonnuclear applications. To protect
workers, the system was operated remotely and shielded with stackable
concrete rings. The modules were purchased from Concrete Products, Inc.
Memphis, Tennessee.

On March 31, 1996, the Out-of-Tank Evaporator began a full-scale
demonstration using liquid waste from Melton Valley Storage Tank W-29.
This waste contained about 0.091 curies of cesium-137 per gallon of waste.
The system processed 22,000 gallons of liquid low-level supernate, and
reduced the volume to 16,500 gallons, freeing up 5,500 gallons of space. At
the demonstration, the technology was installed and operated in an existing
facility with temporary shielding. After the processing in mid-April 1996, the
unit was successfully decontaminated for hands-on maintenance and
transport. The 5,500 gallons that was removed contained extremely low
radioactivity and was discharged to the Oak Ridge National Laboratory's
Process Waste Treatment Plant. This demonstration was part of a list of
technology demonstrations that Secretary of Energy Hazel O'Leary agreed
to make to President Bill Clinton in 1996.

Average decontamination factors of 5,000,000 were achieved; this means
that the waste that was not sent back to the tanks contained 5 million times
less cesium-137 than the waste that entered the Out-of-Tank Evaporator.
According to the Pretreatment Technology Integration Manager, Phil
McGinnis, "This demonstration showed the technology could treat all of the
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feed and obtain high decontamination factors while demonstrating the
concept of modular, portable processing units."

The Savannah River Site and the Hanford Site could also benefit from this
technology by using it to remove excess water that is added by sludge
retrieval activities, sludge washing, and decontamination activities. The data
obtained from the March-April 1996 full-scale demonstration will be used in
developing process flowsheets for waste treatment at other tank waste
sites.

Team Involved
User: ORNL Waste Management and Remedial Action Division (EM-30),
Oak Ridge Waste Management and Remediation Action Division 
Developers and Producers: Delta Thermal, Inc.; Oak Ridge National
Laboratory; Argonne National Laboratory; Concrete Products, Inc.,
University of South Carolina

References and Bibliography
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Technology Abstract
Waste Loading Improvements

Both the Savannah River Site and the Hanford Site have technical
needs regarding waste loading in vitrification. The Savannah River
Site's Defense Waste Processing Facility complies with Waste
Acceptance Product Specifications and process control requirements
by demonstrating, to a high confidence, that melter feed will produce
glass meeting all quality and processing requirements. This method
requires that uncertainties -- associated with sampling, sample
analysis, and property estimation models -- be determined and that
sufficient allowance is made for the uncertainties when controlling
feed composition.

The existing model for liquidus temperature has a large uncertainty
associated with it, and its application has reduced allowable waste
loading, increasing the overall cost of waste immobilization. Some
constraints on the application of the durability model can cause
acceptable glasses to be rejected, because the durability is
indeterminate (i.e., the applicability of the model is not certain). New
or improved property models for liquidus temperature and durability
are needed. The model tolerances need to be identified. The models
should apply to the entire range of plausible glass compositions
produced from glass formers and washed sludge waste ("sludge only
glass") or glass formers, sludge, and processed washed precipitate.

The Hanford Site users identified waste loading issues associated with
chromium and crystallization. Currently, high-level waste glasses are
formulated to ensure that little or no insoluble phases exist in the high-
level waste melter. Insoluble phases are caused by chrome minerals,
spinels, noble metals, and other problem constituents. Currently,
these issues result in lower waste loadings, which is an expensive
alternative. The Tank Focus Area is exploring an alternative to allow
problem constituents to remain insoluble in the glass matrix. This
approach is acceptable as long as the insoluble phase does not
adversely affect the waste processing or the quality of the waste form.
Information is needed on the technical viability of producing high-level
waste glasses with insoluble phases.

Revised: December 2, 1999
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This view shows the ion exchange columns with the unit shielding
installed (blue casing) and the pipes coming through the shielding.
Unit shielding cuts down on the total shielding requirements, and
makes hands-on maintenance of equipment outside the columns
much easier.
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Cesium Removal
Demonstration
Across the United States, the U.S. Department of Energy is managing
hundreds of storage tanks that contain radioactive waste. This waste
contains high concentrations of sodium nitrate and sodium hydroxide, which
could be disposed of as low-level waste if the radioactivity could be reduced
below U.S. Nuclear Regulatory Commission limits. The radioactivity comes
from cesium-137. If this radionuclide is not removed, all of the waste must
be disposed of as high-level waste. The cost would be astronomical.
Therefore, it is necessary to separate the cesium-137 from the bulk of the
waste. This would allow the much smaller fraction of cesium-137 to be
disposed of as high-level waste and the bulk of the waste to be disposed of
as low-level waste, a far less expensive process. To this end, the Cesium
Removal Demonstration has been funded under the auspices of the U.S.
Department of Energy Office of Science and Technology's Tanks Focus
Area.

Problem
to Be
Solved
In steel tanks at
Hanford Site,
Idaho National
Engineering and
Environmental
Laboratory, Oak
Ridge
Reservation, and
Savannah River
Site,
approximately
100 million
gallons of
nuclear waste is
stored. Most of
the radioactivity
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is produced by cesium-137. This radionuclide emits gamma radiation, which
has the greatest penetrating power of all the types of radiation and can
penetrate and damage critical organs in the body. Gamma radiation
complicates the handling and disposal of these tank wastes. Also, because
of the cesium-137, the waste must be immobilized as high-level waste, a
very expensive process. If the cesium could be removed from the tank
waste and concentrated into a stable form, tank waste remediation could be
a less expensive and safer process.

Technology Description
In FY96, the Cesium Removal Demonstration consisted of two activities:

engineering-scale demonstration of the Cesium Removal System, a
modular cesium ion exchange unit, using real tank waste from the
Melton Valley Storage Tanks at the Oak Ridge Reservation

laboratory-scale continuous flow testing of highly efficient cesium
absorbers using actual tank waste from the Hanford Site.

Engineering-scale Demonstration of
Cesium Removal System
The Cesium Removal System is a modular, transportable ion exchange
system configured as a compact processing unit (called a CPU). Made like a
home water softener, it works by flowing liquid tank waste through a column
packed with a material, called a sorbent, that will selectively adsorb cesium
and let the other materials flow through. The candidate sorbents were
carefully tested to find one that would allow other materials to pass through
and that was highly efficient (thus, reducing the amount of secondary
waste). After significant testing and comparison with other materials,
crystalline silicotitanate was chosen. This material was developed by
researchers at Sandia National Laboratories in collaboration with Texas
A&M University and UOP (industrial partner) staff. This was done as part of
the Efficient Separations and Processing Crosscutting Program, Hanford
Tank Waste Remediation System, and the Tanks Focus Area.

The demonstration system is movable, allowing it to take advantage of
existing facilities for such activities as secondary containment and utilities.
The system was designed and fabricated by a commercial vendor, TTI
Engineering of Boston.

The Cesium Removal System began hot operations at the Oak Ridge
Reservation on the morning of September 15, 1996, on schedule. This ion
exchange system began removing cesium from supernate in Melton Valley
Storage Tank W-29. Some of the column materials were sent to the
Savannah River Site, where the material will be turned into glass, a long-
term durable waste form (see Vitrification of CST). The remainder of the
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loaded sorbent is scheduled to go to the Nevada Test Site, a low-level
waste repository.

By June 1997, the Cesium Removal System is scheduled to complete
processing of an entire Melton Valley Storage Tank of supernate, which is
22,000 gallons. This demonstration will then be complete, and the waste
operations department will then assume ownership.

Laboratory-scale Continuous Flow
Testing of Sorbents
The laboratory-scale testing of sorbents for Hanford Site tank waste
involved two sorbents, resorcinol-formaldehyde resin and crystalline
silicotitanate inorganic ion exchanger. The crystalline silicotitanate worked
well to separate cesium from the double-shell slurry feed supernate from
Hanford Tank 101-AW. Double-shell slurry feed is a liquid formed from
evaporating single-shell tank waste at the Hanford Site. The waste contains
cesium, strontium, transuranic elements, and low amounts of organic
complexants. The Tank 101-AW supernate (diluted with 50% water) was
passed through an 8-milliliter column that contained crystalline silicotitanate
at a rate of 6 column volumes per hour. The initial and 50% breakthroughs
were 330 and 660 column volumes, respectively. When resorcinol-
formaldehyde was used, the 50% breakthrough occurred after only 13.5
column volumes. The number of column volumes is an important factor in
determining how much secondary waste will be generated by removing the
cesium. The higher the number of column volumes, the more waste can be
passed through a column -- and the more cesium removed -- before the
material is used up and needs to be disposed or regenerated.

In FY97, studies of the different types of materials will continue. Tests are
planned using a concentrated complexant supernate and dissolved
saltcake. Concentrated complexant, a Hanford Site double-shell tank waste,
is liquid alkaline waste containing high concentrations of organic
complexants that retain transuranic elements (for example, plutonium) in
solution. Saltcake, found in the Hanford Site tanks, is a moist material
(similar to wet beach sand). This material was created from the
crystallization and precipitation of chemicals after the supernatant liquid was
evaporated. Saltcake usually consists of water-soluble chemicals. It must be
dissolved to be removed from a tank and feed the Tanks Focus Area flow
tests.

These results and other information will be used to develop the process
flowsheets for the treatment of wastes from Hanford Site, Oak Ridge
Reservation, and Savannah River Site (as an alternative). Process
flowsheet calculations will be used as a basis for designing the cesium ion
exchange system. This system will be the primary component of low-level
waste pretreatment at the Hanford Site.

Team Involved
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Users: Oak Ridge Waste Management and Remedial Action Division, Tank
Waste Remediation System
Producers and Developers: 3M/IBC, Boulder Scientific, Rohm & Haas,
The Valley Group, TTI Engineering, Inc., Lockheed Martin Energy Systems,
Efficient Separations and Processing Crosscutting Program, Sandia
National Laboratories, Project Hanford Management Contract, Oak Ridge
National Laboratory, UOP, Inc.
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Reference Abstract
Grout And Glass Performance In

Support Of Stabilization/Solidification
Of The ORNL Tank Sludges

Executive Summary

Grouting and vitrification are currently the most likely
stabilization/solidification alternatives for radioactive and hazardous
mixed wastes stored at Department of Energy (DOE) facilities.
Grouting has been used to stabilize/solidify hazardous and low-level
radioactive alternative for decades and has been under development
recently as a mixed waste alternative disposal technology.

Wastewater at Oak Ridge National Laboratory (ORNL) is collected,
evaporated, and stored in the Melton Valley Storage Tanks (MVST)
and Bethel Valley Evaporator Storage Tanks (BVEST) pending
treatment for disposal. In addition, some sludges and supernatants
also requiring treatment remain in two inactive tank systems: the
gunite and associated tanks (GAAT) and the old hydrofracture facility
(OHF) tanks. The waste consists of two phases: sludge and
supernatant. The sludges contain a high amount of radioactivity and
some are classified as transuranic (TRU) sludges. Some RCRA metal
concentrations are high enough to be defined as RCRA hazardous;
therefore, these sludges are presumed to be mixed TRU waste.

Robust grout and glass formulations capable of solidification of all
ORNL tank sludges were developed. Waste forms produced from hot
testing with a sample of one tank sludge performed similarly to a
surrogate for that tank sludge, indicating that the results obtained for
the surrogates were representative of that for tank sludges. The
composition of the W25 sample used for hot testing was an outliner
among the set of characterization data for the MVST/BVEST sludges.
For this reason, a surrogate was designed specifically for the W25
sample. The W25 surrogate performed significantly different from the
weighted average surrogate for these set of tanks. This illustrated that
the performance for a given sample or a given tank sludge may be
quite different illustrated that the performance for a surrogate based on

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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an average composition. A robust formulation must be designed to
account for this performance variation so that applicable disposal
criteria are met.

The robust grout formulation was effective for the changing surrogate
sludge composition representing the ORNL tank sludges. Grout
sludge loading was limited by the chromium TCLP, bleed water, and
strength performance. If the water to solids ratio of the grout was
controlled, sludge loading as high as 90 wt % could be used without
bleed water. The chromium TCLP performance or strength
performance criteria would limit the loading to <70 wt %. The limited
available data imply that the chromium present in the actual ORNL
tank sludges s in the trivalent rather than the hexavalent or chromate
form. This means that the chromium actually present in the sludge
does not require stabilization and, if there is no strength criterion,
sludge loadings as high as 90 wt % can be used by controlling the
water to solids ratio. Sludge loadings this high may result in volume
increases of <10 vol %. The economic analysis indicates that higher
expansion factors add significantly to the storage, transportation, and
disposal costs.

The Savannah River Technology Center (SRTC) developed a more-
refined formula for a soda-lime-silica (S.S.) glass, originally developed
by ORNL for MVST sludge. Although the soda-lime-silica glass TCLP
results are not available yet, it is anticipated that the glass had no
problems with chromium stabilization. On the other hand, the W25
sludge sample failed TCLP only for mercury, which is not stabilized in
glass, as mercury volatilizes during vitrification and must be captured
from the off-gas and handled in the secondary wastes. The cesium
volatility during vitrification was not quantified during these tests, but
lowering the temperature from 1400°C to 1300°C will assist in helping
control cesium volatility along with other schemes, such as cold caps.
Futher refinements should be possible to improve vitrification and the
performance of the glass product. Further details regarding the
performance of the S.S. glass will be provided by SRTC in a separate
report. SRTC will perform additional refinements to the glass formula
in FY98 and tailor the formula for specific ORNL tank sludges.

In summary, both the grout and soda-lime-silica glass effectively
stabilized the contaminants that were retained in the waste form.
Mercury, the RCRA metal for which the W25 sample was
characteristically hazardous, volatilizes during vitrification and must be
trapped and treated in the vitrification secondary wastes. The grout
effectively stabilized the mercury in the W25 sample. Grouting is
expected to increase to increase the volume by about 32 vol % over
the existing sludge volume and vitrification is expected to decrease
the volume by about 56 vol % under the existing sludge volume. This
leads directly to an estimated increase of $85M in packaging and
disposal costs for the increased volume of grout over glass ($129M for
grout compared to $45M for glass), a cost of solidification at $525/gal
(for a total of $104.8M), without distinguishing among treatment
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technologies. The capitol and production cost of vitrification may be
significantly higher than grouting with significant cost savings in the
smaller volumes to be packaged and disposed. If the container,
storage, transportation, and disposal costs are accurate, then the
treatment costs for grout would have to be $400/gal cheaper than
vitrification to break even on these costs. These costs estimates do
not include all costs associated with treating these sludges, e.g., the
cost of treating and disposing secondary wastes are not included. In
FY98, a more detailed life-cycle cost analysis will be developed
between grout and vitrification processes for ORNL tank wastes.

Revised: December 6, 1999
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People and Organizations
Hanford Tanks Initiative
The Hanford Tanks Initiative (known as HTI) was created in May 1996, by
the U.S. Department of Energy. By the year 2000, this program will

retrieve hard heel waste from Tank 106-C (a single-shell tank at the
Hanford Site), and establish retrieval performance criteria
develop retrieval performance criteria supporting readiness to close
single-shell tanks
demonstrate characterization technologies by characterizing residual
waste in Tank AX-104 (a single-shell tank) to assess compliance with
retrieval performance criteria
demonstrate alternate retrieval technologies
establish risk/performance data for waste retrieval options.

Tank 241-AX-104, in the 241-AX Tank Farm, is the Hanford Tanks Initiative's
demonstration tank for deployment of certain technologies. These technologies
will estimate the radionuclide and hazardous chemical inventory of the residual
tank waste (minimum 7,000 gallons) and the waste that may have leaked to the
soil after sluicing in 1977 and 1978. Deploying the cone penetrometer sensor
packages and discrete soil samplers to assess the soil will be a challenge

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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because of the multitude of structural elements in the tank farm.

The Tanks Focus Area and Tank Waste Remediation System have formed a
working partnership to complete this work. The HTI Team is made up of
representatives from the Project Hanford Management Contractors, Pacific
Northwest National Laboratory, Sandia National Laboratories, Oak Ridge
National Laboratory, and private consultants. They are working closely with
the Washington Department of Ecology, numerous Northwest stakeholders,
and Native American tribes to identify and develop waste retrieval
performance criteria. These criteria will be used to formulate acceptable
tank closure criteria and standards. One of the key project requirements is
for industry to have a major role in selecting, testing, and applying the
technology. This approach is expected to lower costs, reduce risks, and
apply lessons-learned from other sites.

For more information, see the Hanford Tanks Initiative home page.

Revised: November 29, 1999
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This photo shows the hot cell laser ablation/mass spectrometer instrument
installation at the Hanford Site, Washington. Laser ablation sampling of the
waste occurs in the hot cell (far right) followed by mass spectrometer analysis in
the system fume hood (in front of the system operator). This technology will
make characterization of the dangerous high-level waste stored in the 177
underground tanks at the Hanford Site a quicker, safer, and less expensive
process.

Some files are provided in 
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To read these files, you will 
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(which is free).
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Laser Ablation/Mass
Spectrometer
(LA/MS)
The laser ablation/mass spectrometer system is a chemical analysis method
that can determine the amount of most elemental/isotopic constituents in
tank waste samples with no sample preparation. In a hot cell, a pulsed laser
beam is used to remove a very small amount of material from the waste
sample. The particles in the ablated plume are transported by a carrier gas
directly to a commercial inductively coupled plasma/mass spectrometer that
determines the composition of the particles.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Problem Being Solved
Characterization of U.S. Department of Energy tank waste is required to
ensure that the waste is safely stored and that it can be safely retrieved for
processing and eventual disposal. At the Hanford Site, the current tank
waste sampling process requires taking multiple full-depth core samples
from each of the 177 underground radioactive waste storage tanks,
transporting the samples to the laboratories, extruding the waste from the
samplers in hot cells, and analyzing subsamples in the laboratories. This
process is expensive, time consuming, results in secondary waste, and puts
workers at risk of radiation exposure.

Technology Description
The laser ablation/mass spectrometer system provides elemental and/or
isotopic detection and quantification of most elements in the periodic table.
In this system, a pulse laser beam is used to remove very small amounts of
material from a tank waste sample; this process is called laser ablation. The
ablated sample is transferred by the inert carrier gas (argon) to the
inductively coupled plasma torch. Here, the sample plume is disassociated
into atomic species and the atoms are ionized. Then, the ionized atoms
enter the mass spectrometer and are analyzed to determine the number of
atoms at each atomic weight. The resulting data set, or particle count at
each mass number, directly indicates the elemental and isotopic species
and their populations in the sample.

In September 1996, the laser ablation/mass spectrometer system was
deployed in an analytical chemistry laboratory hot cell at the Hanford Site in
southeastern Washington State. This task responded to the U.S.
Department of Energy Tank Waste Remediation System (TWRS) Program's
request for technology candidates for "fast track" deployment that could
provide rapid sample screening and analysis. Analysis by the laser
ablation/mass spectrometer system rapidly provides information on the
concentration of elements and isotopes in the waste. Compared to existing
analytical methods that require sample dissolution, analysis by the laser
ablation/mass spectrometer is fast, reduces the risk of radiation exposure to
personnel, and provides data on a broad range of constituents.

Applied as a routine characterization tool, the hot cell laser ablation/mass
spectrometer system provides data to allow rapid classification of tank
waste types (historical model evaluation data requirements); determine
major and minor waste constituents; determine key radionuclide
constituents; and establish tailored analysis plans for tank samples based
on the analytes present.

Team Involved
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The rapid deployment of laser ablation/mass spectrometer technology at the
Hanford Site was made possible by strong collaboration.

Users: Hanford Tank Waste Remediation System Characterization
Program, Project Hanford Management Contractors (EM-30)
Developers and Producers: Pacific Northwest National Laboratory,
Westinghouse Hanford Company, ICF Kaiser Hanford Company

References and Bibliography
U.S. Department of Energy (DOE). 1996. Radioactive Tank Waste
Remediation Focus Area: Technology Summary, August 1996. DOE/EM-
0295, U.S. Department of Energy, Washington, D.C.

Revised: December 2, 1999
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Washing and Caustic Leaching of Hanford Tank Sludge
Preliminary Results

Aluminum: The response of Al to caustic leaching was variable. When leached with 3 M sodium hydroxide
(NaOH) for one week at 95°C to 100°C, the cumulative Al removals were 62%, 99%, 61%, 95%, and 89% for
the Tank B-101, BX-110, BX-112, C-102, and S-101 samples, respectively. For the Tank B-101 and the BX-
110 samples, Al dissolution was rapid for this waste with the Al concentrations reaching >80% of their final
values within the first 5 hours of leaching. Interestingly, for the Tank BX-112 sample, Al removal decreased
with increasing leaching time and temperature, a trend contrary to what was expected. This may be due to the
formation of aluminosilicate minerals. For the Tank C-102 sludge, there clearly was a benefit from increasing
the NaOH concentration from 1 M to 3 M. Leaching with 1 M NaOH removed ~20% to 30% of the Al from the
dilute hydroxide-washed solids, while 3 M NaOH removed ~95% of the Al. Aluminum dissolved slowly from
the Tank S-101 sample, consistent with boehmite being the predominant Al-containing phase.

Chromium: Chromium in the washing and leaching solutions was predominantly present as the chromate ion.
For all the sludge samples examined, Cr removal during caustic leaching was highly time-dependent, but the Cr
dissolution did not fit simple kinetic models. Consistent trends regarding the effects of temperature and
hydroxide concentration on Cr removal were difficult to discern.

Phosphorus: A combination of dilute hydroxide washing and caustic leaching was generally effective for
removing P from the sludge samples examined. Except for the Tank C-102 sample, cumulative P removals were
>85%. For Tank C-102, the cumulative P removals were only ~60%. Increasing temperature or hydroxide
concentration greatly improve P removal; that is, relatively mild conditions tended to be adequate for removing
P.

The projected cesium-137 content for the low-level waste (LLW) resulting from immobilizing the sludge
washing/leaching solutions would range from ~50 to ~540 Ci/m3. Although these values are below the U.S. Nuclear
Regulatory Commission Class C LLW limit of 4,600 Ci/m3, they are well above the proposed guideline of 3 Ci/m3 for
the immobilized LLW product from the proposed private-processing facilities. Thus, it is likely that cesium-137 will
need to be removed from the washing and leaching solutions. On the other hand, transuranics and strontium likely
would not have to be removed from the washing and leaching solutions used to process the sludges examined here.

How Do We Become the Department We
Want to Be?

Critical Success Factor: We, all the staff in Technical and Electronic Communications,
collectively own the department's future - our values, mission, and business lines. Each
of us is an ambassador for the whole department.

In our effort to "own" the future of the department in the Battelle workplace and to be
in charge of our workplace destiny, we must strive to be good ambassadors, both within
Communications and across the Laboratory. Futuring Task group 3 brainstormed
how this might be accomplished and now we need your help!

The survey that follows is intended to collect your thoughts on which ideas are
important to you and, in your view, which ones will ensure our success. Once the
results of the anonymous survey are compiled, Task Group 3 will present
recommendations to department management for implementation.
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The survey is divided into three sections:
1  Networking to learn about and from ourselves - Inreach
2  Marketing the T&EC Department outside of the the department - Outreach
3  Formal staff development and training

Section 1 - Networking to learn about and from ourselves -
Inreach

Techniques to enable us to be ambassadors for the department

We need to listen to customers alertly with a department mindset: Are they talking about a
task that sounds like a communications job? If the job is not one that I would do, how can I refer
the customer to someone else for consulting and planning?
We need to design methods to expand our personal information and trust networks within the
department.

We need a variety of opportunities for achieving the personal contact necessary to develop
relationships.
We need a variety of means to share and receive information.

Where possible, we should reinforce our personal informal networks with networking tools and
structures supported by the department.
The tools and structures we choose must help our work without getting in the way. The benefits
must outweigh the costs in time and effort.
If there are real limits or roadblocks to understanding each other, we should seek to remove them
or work around them.

Proposed Networking Activities

Small Group Gatherings – Joining know-how with know-who
We each have know-how: having skill and knowledge in our areas of expertise. To increase our personal
effectiveness and department strength, it is important to have know-who: knowing who has expertise in
areas other than our own that can turn a good product into great product. Would you attend an informal,
small group gathering on your own time, after work, to exchange leads, advice, support, and information
with other talented people in the department?

1. Small Group Gatherings - Joining know-how
with know-who

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

2. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Professional Days
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Participate with fellow department staff members in a "trade show" where we can network with our
peers while viewing or presenting booths demonstrating the special expertise and communications
methods used by fellow department staff members. Use this opportunity to get to know fellow
department staff and to understand the skills in the department.

Present similar demonstrations at a department staff meeting.
Have a quick-and-dirty "show-and-tell" day as a department staff meeting: bring work samples
and spread them on tables.

3. Technical and Electronic Communications
Professional Days

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

4. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Special Interest Groups (SIGs) – A way to get email that you want to get
People may hesitate to email an info-tidbit to the entire department, but they might share it more easily
with people who declare similar interests. An easy and scaleable way to do that would be to maintain
mail distribution lists for Special Interest Groups. 

5. Special interest Groups (SIGs) - A way to get
email that you want to get

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

 6. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Improved department web pages for sharing information and supporting operations within the
department

For department staff, create web page "hubs" that effectively map out the information available on



TFA -Washing and Caustic Leaching of Hanford Tank Sludge

http://emslws03/tfa/hilight/back/aluminum.htm[10/13/2009 10:51:31 AM]

department web sites. (Consider such a hub targeted for new hires).
Create modest staff information web pages for each staff member from information provided by
department staff members (as planned in current efforts).
Provide web server space for additional staff-owned and -maintained web pages such as resumes,
portfolios, information stores, and personal information for the purpose of knowing each other
better.

7. Improved department web pages for sharing
information and supporting operations within the
department

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

8. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Brown bag lunches with Lois and the Business Line leaders where staff can interact and discuss
activities, marketing, and placement in customers' business.

9. Brown bag lunches with Lois and the Business
Line leaders

Excellent method for valuable networking
Questionable if this method would benefit the

department
This method seems unlikely to increase

valuable networking
Add your comments 

10. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

Section 2 - Marketing the T&ECD outside the department -
Outreach

"Marketing" here is meant to refer to efforts focused outside the department but within the Laboratory.
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Proposed Marketing Activities

An "outreach" web page to market our expertise to PNNL research and management staff

An option would be to develop a web page as a service to everyone—providing expertise, access
to good communications information.
Include a web page area where our skilled specialists provide tricks of the trade, the most
important or helpful thing they have learned about improving communications
Develop a flier that can be printed from the web page and handed to customers.

11. Improved department web pages for marketing
to PNNL research and management staff

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

12. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Virtual Trade Show 
Develop, market, and view a virtual trade show where our special expertise, skills, and communications
methods are demonstrated to a Lab-wide audience using high-tech methods. Use this activity to market
the department to the Laboratory while showcasing our capabilities with web technology.

13. Virtual Trade Show

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

14. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Technical and Electronic Communications Customer Fair 
Participate in a "trade show" for staff outside the department where our staff demonstrate special
expertise, skills, and communications methods to a Lab-wide audience.
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Provide similar demonstrations at Research Days and open houses sponsored by others.
Develop a poster presentation for use at open houses, research days, or marketing fairs.

15. Technical and Electronic Communications
Customer Fair

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

16. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

Information for New Hires outside the department
As ambassadors, we should strive to make our capabilities known to new staff as part of the new hire
orientation process.

At a minimum, we should develop a flier advertising our capabilities at the Lab, and make it part
of the new hire orientation process.
The optimum case would be to have a staff rep give a brief presentation on our capabilities at the
orientation meeting.
If we can't participate in the new hire orientation, perhaps we could have a personal contact
protocol that provides a T&ECD "face" and information at some planned time after the employee
arrives.
Strongly encourage new hires to take advantage of inhouse offerings - training and
informational;an excellent way to meet staff from other areas of the Lab and to get a feeling for
the kinds of Lab-wide projects and programs that are offered, e.g., Lunch & Learn, Women's
Forum, BSA.

17. Information for New Hires

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

18. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments
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Portfolio of marketing resources
Create a marketing portfolio, including examples, cost lists, etc. for face-to-face consultation with
customers, both department-wide and for each staff member (perhaps aligned with business lines or
other focus).

19. Portfolio of marketing resources

Excellent method to market the department
Questionable if this method would benefit the

department
This method is unlikely to increase business

within the      department
Add your comments 

20. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

* If you have created products that you would be willing to share for inclusion in a portfolio,
please let Andrea McMakin know via   e-mail. (Note that this direct email link to Andrea does not affect the
anonymity of your survey submission.)

 

Section 3 - Formal Staff Development and Training

These items represent structured efforts to build ownership of the department's future into staff
development and training.

Proposed Staff Development and Training Activities

Staff Development Reviews and Rewards
Ensure that activities related to moving the department into a successful future are included in individual
staff SDRs and that staff who participate are rewarded appropriately. Each staff member develops, with
his/her manager, a personal plan focusing on expertise development, the customer feedback model, and
relationship building. 

21. Staff Development Reviews and Rewards

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

22. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

mailto:andrea.mcmakin@pnl.gov?subject=Re: Products for a Marketing Portfolio
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New-Hire Mentoring and Training Program
Participate with other department staff members to develop and promote the use of a new-hire training
and mentoring program for T&ECD staff.

23. New-Hire Mentoring and Training Program

Excellent method for formalizing department
values

Questionable if this method would benefit the
department

This method seems unlikely to increase
ownership of department values
Add your comments 

24. Would you be interested in
participating or developing some aspect of
this activity?

Highly interested
Somewhat interested
Unable to participate
No benefit to me or my dept

Add your comments

 

25. If this survey triggers ideas not mentioned for helping our staff become ambassadors
for the laboratory please use this comment box to let us know what they are.

Thank you for participating in this survey.
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Resume
Robert Erdmann

Leader, Closure Subgroup

Education

Santa Clara University School of Law: J.D.
California Institute of Technology: Ph.D., Applied Mech. and Physics
University of California at Los Angeles: M.S., Engineering
Newark College of Engineering: B.S., Mechanical Engineering

Occupation

Attorney at Law

Employer

Individual practice - Grass Valley, California

Representative Skills and Experience

Dr. Erdmann's legal specialties include application of law to engineering and
environmental problems and corporate and business law. As an attorney he
has also been involved in legal analysis for the commercialization of space
by NASA. His technical fields of interest include nuclear engineering, safety
and risk analysis, power plant engineering, fossil and nuclear fuel cycle
analysis, environmental engineering, and related defense activities. Some of
his work was done in power plant control room response to accident
initiators, using expert system techniques.

Publications

Dr. Erdmann has published extensively in the engineering and scientific
fields, less extensively in law.

Affiliations

Belongs to or has belonged to technical and/or legal societies consistent

http://apps.em.doe.gov/ost/mainpubs.html
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with training and interests.
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People and Organizations
Tank AX-104
This tank was chosen for the Hanford Tanks Initiative characterization and
assessment of performance objective criteria because the residual waste
volume may approach the Hanford Federal Facility Agreement and Consent
Order compliance target of 10 cubic meters of waste. Also, this tank allows
immediate deployment of characterization technologies to demonstrate
characterization and its ties to risk assessment and the associated
uncertainties.

Construction on this single-shell tank started in 1963 and was completed in
1964. The tanks first assignment was to hold waste from the Plutonium-
Uranium Extraction Plant and B Plant (see cutaway of tank). This type of
waste was added to the tank from 1966 to 1976. The tank was designated
for evaporator feed from 1976. Eight monitoring drywells were installed
between 1974 and 1978 to depths between 96 feet and 125 feet. Increased
radiation readings were detected at leak detection pit in late 1976 and
increased through late 1978. In 1977, the tank was declared as having
"questionable integrity" and waste was sluiced to recover strontium-90 and
cesium-137 from the tank. Later in 1977, the tank was removed from
service and declared an assumed leaker.
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Special Announcements
Tank 20 Successfully Closed

July 1997 marks a historic event in closing the environmental legacy of the
Cold War. Tank 20, 1,300,000-gallon-capacity, Type IV radioactive waste
storage tank, was closed. The significance? The U.S. Department of Energy
is remediating the approximately 94,000,000 gallons of radioactive waste in
the 273 underground tanks at Savannah River Site, Oak Ridge Reservation,
Idaho National Engineering and Environmental Laboratory, and Hanford
Site. Further, the Energy Department is required to work with the regulators
to close the tanks.

The strategy for the closing Tank 20 was to create a grout monolith inside
the tank to trap the small amounts of remaining waste and to stabilize the
tank. Part of the reason for this project's success was its careful preparation
strategy. Extensive preliminary testing procedures began in May 1997. Test
pours in 30-feet-diameter "swimming pools" built on the site were
completed. Initial tests showed that the planned procedure -- pouring grout
through the risers in seven sequential pours to trap the sludge -- was valid
and effective.

The first step was to sequentially pour sludge-entraining reducing grout into
the tank through seven risers. This created a "wagon wheel" pattern of
residual sludge inside the tank. Then, dry grout mixture was sprayed into
the tank, which absorbed any stray water on top of the original grout pour.
Another lift of reducing grout was added. Reducing grout inhibits the spread
of soluble radionuclides that could leach from the material to the
groundwater. On May 16, 1997, the Savannah River Site staff began
adding Controlled Low Strength Material to the tank. When the top of the
tank sidewalls was reached, a high-strength intrusion prevention pour was
added to fill the dome space. On July 24, the risers (small access pipes in
the top of the tank) were filled with the Controlled Low Strength Material. At
the end of July, final "buttoning up" activities, such as capping the
distribution pipes into the tank and completing surface activities, were
underway.

The grout monolith inside Tank 20 is highly resistant to groundwater
leaching. Also, the monolith is structurally very stable -- that is, resistant to
earthquakes. Tank 20 closure is a significant achievement for the Energy
Department -- the first radioactive waste tank closed and another chapter in

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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closing the environmental legacy.

Press Release:  Tank 20 Closure
Press Release:  Tank 17 Closure
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This photo shows the cone penetrometer probe interface, which is directly
connected to the cone penetrometer truck pipe, the sapphire window assembly,
and the fiber optic Raman probe.
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Raman Probe And Cone
Penetrometer
Deployment System

Knowledge is the key in handling some of the safety issues associated with
the radioactive waste stored in tanks at the Hanford Site in southeastern
Washington State. For example, scientists need to know the concentration
of certain chemicals that could -- under very specific circumstances -- lead
to a fire or explosion in the waste tanks. Also, process engineers need to
know the concentration of sodium phosphate crystals in the waste because
it can form a gelatin-like substance that plugs waste transfer pipes.
Currently, the chemicals in the tank are determined by taking a core sample
of the tank waste, transporting this sample to a laboratory, and performing
chemical analyses. The problems with this method are that it is expensive,
time consuming, and risky. Average laboratory analyses cost up to

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
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$300,000, take up to 3 months to prepare and plan for the extraction, and
provide a higher chance of workers being exposed to the radioactive waste.
Disposal of the sample and the handling equipment contaminated by the
waste add to the cost and risk. An answer to these problems may be the
Raman probe, developed under the auspices of the TFA. This technique
can be used in a laboratory hot cell or inside a waste tank -- using the cone
penetrometer. The cone penetrometer is an economical, efficient, safe, and
fast method for deploying characterization tools and sensors (for example,
the Raman probe) directly into radioactive tanks or into the vadose
zone/backfill soils surrounding the tanks (for example, Electrical Resistance
Tomography and sensors).

Technology Description

Raman Probe

The Raman effect is the result of inelastic scattering of light off of molecular
chemical species. Most laser light impinging on a molecule is scattered at
the same wavelength as the incoming light. However, a small fraction of the
light interacts with the vibrational modes of the molecule and is scattered at
a "new" wavelengths. These new wavelengths are the difference between
the laser frequency and the vibrational mode frequencies. Thus, vibrational
spectra -- the equivalent of chemical fingerprints -- are generated. Through
this method, organic compounds such as chelating agents and solvents that
were added to the tanks can be detected and identified. This is extremely
important as organic compounds can provide "fuel" for some in-tank
reactions. Also, this method can detect inorganic compounds that are
byproducts of the nuclear fuels processing activities. These inorganic
materials can be oxidizing agents and glass inhibitors.

The cone penetrometer Raman probe system consists of 1) a fiber optic
filtered penetrometer probe, 2) a probe interface housing, and 3) up to 250
feet of radiation hardened fiber optic cable to connect the probe with the
spectrometer in the instrument trailer (see photo). The probe was designed
and constructed by Lawrence Livermore National Laboratory. The probe
interface housing includes a hermetically sealed sapphire window that is
flush with the penetrometer exterior and has structural integrity of at least 45
tons of pressure (as shown during push and pressure testing performed by
Applied Research Associates, Inc. in FY96). The sapphire window, which is
the probe's optical access to the tank waste material, is chemically resistant
to the corrosive tank waste. Complete chemical and radiation resistance of
the window, braze, and probe were demonstrated and documented in FY96
at the Hanford Site.

The probe is designed for collimated, collinear laser excitation and signal
collection. A collinear configuration was chosen for two reasons: 1) the
configuration provided maximal overlap of the interrogated area with the
collection area and 2) the configuration's inherently compact design makes
placing the probe inside the cone penetrometer easier.

The probe interface is screwed directly into the penetrometer pipe, making
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The Cone Penetrometer Platform is a non-mobile deployment unit that can insert
probes directly into soil, or with more accurate positioning, into tank risers.

the probe an integral portion of the penetrometer. The Raman probe "views"
the waste by means of a mounted, silvered mirror at the end of the probe's
radial access. This mirror connects the optical axis of the probe with the
optical axis of the probe interface window train. The window train ends at
the sapphire window, which is in direct contact with the tank waste material.

The probe receives the laser input through a single fiber optic cable. The
signal from the waste is collected by a fiber optic bundle that has seven
collection fibers. Seven collection fibers are used rather than one to 1)
increase the collection area and, therefore, the efficiency of the probe and
to 2) allow for a larger sample to be studied.

Cone Penetrometer Platform

The cone penetrometer platform, built for users at the Hanford Site, is a
skid-mounted version of a commercially available (truck-mounted) unit. A
skid-mounted system is used to allow greater flexibility for positioning over
risers. The work done by this deployment platform, like the Light-Duty Utility
Arm, depends on the tools that it is deploying. The platform can be used for
positioning the Raman probe to characterize waste inside of the tank. The
platform can also be used to place sensors around a tank to detect and
mitigate leak, monitor leakage plumes, or characterize soil.

The cone penetrometer was designed starting in FY94. SGN Eurisys
Services Corporation led the design and project management with Applied
Research Associates, Inc., Lawrence Livermore National Laboratory, and
Science Applications International Corporation. Construction of the cone
penetrometer was completed in FY96. The platform is built for use in
regulated areas (such as Hanford tank farms). About a 40-ton probe push
capability is provided, and the probes can be inserted into 4-inch and 24-
inch tank risers. The cone penetrometer "package" includes a support trailer
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that provides power and a decontamination system for probe components
withdrawn from contaminated or potentially contaminated environments.
Initial probe sensors include tip stress, sleeve stress, pore pressures,
inclination, temperature, bottom detection, and moisture.

In April 1996, the cone penetrometer was used successfully to deploy the
Electrical Resistance Tomography vertical electrode arrays around the mock
15-meter-diameter steel waste tank on the Hanford Site. This deployment
proved the cone penetrometer push method was cost effective for future
tank farm applications. For more information on using the cone
penetrometer to detect, monitor, and mitigate tank leaks, visit the Leak
Detection Monitoring and Mitigation Home Page.

Team Involved
User:
Hanford Tank Waste Remediation System

Developers and Producers: 
Science Applications International Corporation
Applied Research Associates, Inc.
Lawrence Livermore National Laboratory

For More Information
See the Innovative Technology Summary Report.
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Technology List
What Technologies Is the TFA Working
On?
The Tanks Focus Area is working on numerous characterization, retrieval,
closure, pretreatment, and immobilization technologies to remediate the
tank waste. A selection of technologies is available here. This does not
represent the full range of TFA's technical work.

Cesium, Strontium, and Transuranic Removal from
Acidic Tank Waste

 Characterization
Technologies

Cesium Removal  Closure
Technologies

Cone Penetrometer and Raman Probe Deployment
System

 Immobilization
Technologies

Confined Sluicing End Effector  Pretreatment
Technologies

Countercurrent Decanting  Retrieval
Technologies

Laser Ablation/Mass Spectrometer (LA/MS)  Safety
Technologies

Light-Duty Utility Arm (LDUA)
Near Infrared Spectroscopy (NIR)
Out-of-Tank Evaporator
Topographical Mapping System
Vitrification of Crystalline Silicotitanate
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Special Announcements

Heel Sampling with the Light-
Duty Utility Arm End Effectors
Sites that Benefit
Idaho National Engineering and Environmental Laboratory 
Hanford Site 
Oak Ridge Reservation

Understanding Heels
The Tanks Focus Area is working to remediate 273 underground storage
tanks containing about 94 million gallons of radioactive waste at four U.S.
Department of Energy sites. Of these tanks, 11 are located at the Idaho
Chemical Processing Plant within the Idaho National Engineering and
Environmental Laboratory (INEEL).

A settlement agreement between the state of Idaho and the Energy
Department Idaho Operations Office requires that the department cease use
of the 11 underground tanks by the year 2015. The tanks contain about 1.7
million gallons of liquid radioactive waste, some of which is currently being
calcined into a solid, granular form to further reduce the liquid waste
inventory. When the bulk of the waste has been pumped out of the tanks,
the tanks will still contain up to 13 inches of waste in the bottom (this waste
is called heels) because of the location of the retrieval lines.

With the help of the Tanks Focus Area, INEEL is exploring an accelerated
schedule to close these 11 tanks. Sampling and analysis of the tank heels
to determine compatibility with grout formulations is planned. The tank
environment is highly radioactive and access is limited, creating extra
challenges for obtaining heel samples. Samples are especially difficult to
obtain in off-riser locations. In addition, cooling coils that are about 6 inches
off the floor add to the challenge.

Together to Understand: Sampler and

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Arm
In fiscal year 1998, INEEL plans to sample the heel to validate its
composition. Then, an appropriate treatment option will be pursued. To
develop treatment options, the validation of baseline characterization results
using sample analysis from the heel sampling campaign is key. The
sampling will be done using end effectors on the Light-Duty Utility Arm,
developed by the Tanks Focus Area.

The LDUA is a mobile robotic system that can deploy tools, known as end
effectors, inside the tanks through small openings in the tank dome. The
LDUA system contains a flexible and adaptive robotic arm that can be
deployed through 12-inch or larger diameter risers. It also contains a
telescoping deployment housing on a track system built over the tanks and
an operations trailer. The system can deploy end effectors at multiple
elevations and positions within the tank, allowing sampling away from the
risers.

A variety of end effectors is available, including those for surveillance,
inspection, and sampling. At INEEL, these tools will include a gripper for
handling other tools, a stereo video camera to document tank waste
contents, and a sampler to retrieve portions of the waste for analysis.
Results of the deployment will help INEEL determine the best option for
closing the tanks.

The LDUA was deployed at the Hanford Site in Washington State to inspect
a tank dome, risers, and walls. It was also deployed at the Oak Ridge
Reservation in Tennessee to retrieve waste from the gunite tanks. The
operational experience from these sites was transferred to INEEL to support
their deployment.

Key Technology Events
 April 1998 - Finish design documents to allow operators to integrate

the arm with existing equipment

 June 1998 - Fabricate and test hardware components

 July 1998 - Integrate hardware components

 August 1998 - Complete readiness assessment

 September 1998 - Deploy the LDUA and retrieve tank heel samples
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The stereo camera is one of the end effectors the Light-Duty
Utility Arm will be fitted with to guide sampling in the tanks.

Partners in the Solution
Site Users: Idaho National Engineering and Environmental Laboratory

Producers and Developers: Idaho National Engineering and
Environmental Laboratory, Los Alamos Technical Associates, Oak Ridge
National Laboratory, Sandia National Laboratories, Southwest Research
Institute, Spar Aerospace Ltd, Pacific Northwest National Laboratory,
Westinghouse Hanford Company, and Westinghouse Savannah River
Company

http://www.inel.gov/
http://www.ornl.gov/home.html
http://www.ornl.gov/home.html
http://www.sandia.gov/
http://www.swri.org/
http://www.swri.org/
http://www.spar.ca/
http://www.pnl.gov/
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This sampler was designed to aspirate gas, liquid, and soft
solids into an evacuated sampling chamber. This chamber can
then be released by a solenoid valve into a cask for transfer to
the Radioanalytical Laboratory at INEEL.

Revised: December 2, 1999
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Confined Sluicing End Effector
Part of the U.S. nuclear legacy is the radioactive waste stored in horizontal
and vertical, cylindrical tanks in Washington, Idaho, Tennessee, and South
Carolina. This waste needs to be safely characterized, retrieved, pretreated,
and immobilized to reduce the long-term risks to workers, the public, and
the environment. Retrieving this waste, which comes in a variety of forms
including both soft and hard sludges and saltcake, is not an easy task
because of the way the tanks were designed. One of the tools developed
under the auspices of the Tanks Focus Area to retrieve this waste is the
Confined Sluicing End Effector (CSEE). This tool uses rotating waterjets to
cut up and slurry the sludges and the saltcake, so they can be pumped from
the tank. This waste can be simultaneously removed using a close-coupled
waterjet pump, which has been provided to the Oak Ridge National
Laboratory for use in the Gunite and Associated Tanks. The 16 tanks have
capacities ranging from 1,500 to 170,000 gallons. The tanks currently hold
sludge heels and sludge with supernate. In addition to waste removal, the
CSEE can be set with higher pressure jets to shave the concrete layers
inside the gunite tank that may need to be selectively removed. The end
effector can also clean and decontaminate the tank walls and residual
hardware inside the tank. This system can be deployed using the robotically
controlled, Modified Light-Duty Utility Arm or with the remote controlled
Schilling Titan II arm mounted on the Houdini vehicle. 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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The Confined Sluicing End Effector is a robotic tool used to cut sludge, scarify
contaminated concrete, or rinse surfaces clean and feed the wastes into the jet
pump conveyence system. The end effector accomplishes this using low to
medium variable pressure water jets.

Problem to Be Solved
Radioactive tank waste, a legacy of our nuclear weapons production, needs
to be removed from aging underground tanks, treated, and immobilized.
This needs to be done because a number of the storage tanks are
approaching or have passed the end of their design life. At the four DOE
sites, numerous tanks have either leaked or are assumed to have leaked
waste into the soil and sediments near the tanks. Thus, the cumulative risk
to the environment is too great to leave this volume of radioactive waste
untreated in these tanks, and the waste must be retrieved. The current
method for removing waste, called the baseline method, is to use long-
range sluicing methods or water monitors and mixer pumps. However,
these technologies have several limitations. For example, long-range
sluicing, while effective, has large risks involved regarding effectively
removing waste heel and use in leaking tanks. An alternative technology
that does not add large amounts of water to the tanks (allowing for
simultaneous removal of added water) and that does not produce a large
physical strain on the deployment system or the tank is needed. The CSEE
may be an answer.

Technology Description
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The CSEE uses three rotating waterjets to direct a short range pressurized
spray of water to effectively break up the waste. Simultaneously, the water
and dislodged tank waste or gunite particles, are aspirated using a three-
phase (air, liquid, solids) jet pump-driven conveyance system. The material
is pumped outside of the tank where it can be stored for treatment.
Operators using this technology can cut up saltcake or sludge inside the
tank. Other uses include scouring a layer of concrete off of the gunite tank
walls, or rinsing the walls and interior tank equipment to reduce
contamination.

The CSEE must be applied directly to the waste surface. The system can be
deployed on a Schilling Titan II arm mounted on a remote vehicle, such as
the Houdini, or on a robotic arm system such as the Modified Light-Duty
Utility Arm. The end effector is one-fourth of the mass of all previous
technologies developed for this work. This means a smaller deployment
system can be used; this is a distinct advantage when working with
underground tanks and in the confines of a fenced tank farm. The end
effector also transmits very little force to the deployment device.

Team Involved
Users: Oak Ridge National Laboratory Gunite and Associated Tanks-
Treatability Study.
Producers and Developers: Waterjet Technology, Inc., Pacific
Northwest National Laboratory, Westinghouse Hanford Company, Oak
Ridge National Laboratory, University of Missouri at Rolla

REFERENCES AND BIBLIOGRAPHY
Gephart, R. E. and R. E. Lundgren. 1996. Hanford Tank Clean up: A Guide
to Understanding the Technical Issues. PNL-10773, Pacific Northwest
National Laboratory, Richland, Washington.

Pacific Northwest National Laboratory (PNNL). 1996. Selected
Environmental Technologies. PNNL-SA-27967, Pacific Northwest National
Laboratory, Richland, Washington.

Tanks Focus Area (TFA). 1996. Multiyear Program Plan, FY97-FY99.
PNNL-11272, Pacific Northwest National Laboratory, Richland, Washington.
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Trip Report
Grey Pilgrim/NIST Visit

by Pete Gibbons, August 18, 1997

Toured the Grey Pilgrim -- Easily Manipulated Mechanical Armature
(EMMA) test-bed at the NIST campus in Gaithersburg, MD. Ken Pica of
DOE-HQ joined me in the tour.

The tour began with an overview of proposed applications of the NIST
Robo-Crane. The Robo-Crane is the designated support platform for
deployment of the EMMA arm in the Hanford Tanks. The Robo-Crane is an
inverted Stewart Platform that is used in flight trainers to put the trainer in
realistic attitudes or positions. Here the working platform is suspended by
cables rather than suspended from below by hydraulic actuators. The
kinematics and inverse kinematics are essentially the same resulting in a
commonality of control algorithms.

At first glance the Robo-Crane is a very complicated crane with nine
winches that must operate in concert to position the load. Six are used in
basic positioning, load bearing and three "opposing" cables maintain pre-
load stability in the main load-bearing cables. The system is actually a
multiple degree of freedom robot whose coordinated actuator motion is no
different in principal from that of a robotic arm coordinated joint motion such
as with LDUA or EMMA itself.

A Robo-Crane demonstration unit that stands approximately fifteen feet high
on a twenty foot diameter was used to run a weld bead along the seam of
two steel channels three feet long. This is a robotic, computer-controlled
operation typical of a robot, not of a crane. It is indicative of the precision of
location and path following that is achievable by this system.

The EMMA was much more impressive up close that it look to me in the
videos. For one, it is larger and stronger than it seemed in the videos. I
manually resisted the movement of the arm. It was relatively compliant due
to the hydraulic force-limiting settings in place. The coordinated cable
tension, when increased, dramatically stiffen the system. The stiffer the
system the greater the forces in the arm, so that condition will be a trade for
use when necessary. The system is highly damped due to cable friction and
the hydraulic actuators. The most surprising aspect of EMMA, to me, is in
the topside system. The tension cables run in sheaths like a bicycle brake
cable. The actuators for the arm are simply laid on a rack, unsecured near
the arm support. The Grey Pilgrim remark on the HTI video that if something

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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goes wrong, a technician can whip out a wrench and repair it may not be as
far fetched as it first sounded. With the actuation package separate from the
arm, maintenance in this area will not be contaminated. Secondly, this is the
break point where the in-tank-unit can be relatively easily separated from
the power system, if the arm is to be left in the tank at the end of the job, or
replaced if damaged or worn out.

The Grey Pilgrim staff report that this thirty-foot long, two foot diameter arm
was a conservative scale-up from their fifteen foot long arm. The dimensions
were selected to maximize the likelihood of a successful configuration and
allow the use of readily available components. The control cable sheaths
are standard U.S. Army Tank parts. Because their calculations proved
accurate, they are confident that with a sharper pencil they can achieve a
forty-foot, twelve inch diameter arm with adequate load-carrying capacity.

The feature that will be needed to fully access the tank bottom and walls
with an end-effector is a "wrist rotate" actuator to compliment the "wrist
pitch" on the prototype.

Revised: November 23, 1999
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FY1998 - FY2000 
Multiyear Technical Responses

TFA FY98-99
Priority

TFA Technical
Response ID#

Replies to
Site ID# Need Title

Hanford Site
6 679 Retr 1 Establish Retrieval Performance Evaluation

Criteria [Retr-1]
7 662 OP1 DST Corrosion Monitoring
8 675 PW10 ILAW Product Acceptance Inspection and

Test Methods
12 671 PW6 Avoidance of Formation of Solids in Phase I

Liquid Tank Wastes
13 672 PW7 Prediction of Gel and Precipitate Formation

in Hanford Tank Waste Solutions
14 679A Retr 1 SST Retrieval Equipment/System

Development
21 674 PW9 Representative Sampling and Associated

Analysis to Support Operations and Disposal
31 670 PW5 Standard Method for Determining Waste

Form Release Rate
32 673 PW8 Enhanced Sludge Wash Process Data for

Extended Operations of Phase I and for Phase
II RFP

33 678A PW13 Settle Decant
34 678C PW13 SLS Hanford (CUF)
35 684 SD1 Multi-phase Moisture Flow in Arid

Conditions
36 686 SD3 Glass Monolith Surface Area
45 663 OP2 Remote Inspection of High-Level Waste

Tanks
46 664 Saf 1 Criticality Basis - Actinide Studies
47 683 Retr 13 High Accuracy Psychrometric/Flow

Measurements For Determining Tank
Evaporation Rates [Retr 13]

51 658 Char 4 Technetium-99 Analysis in Low Level Waste
Feed

52 679B Retr 1 Waste Conditioning for Tank Heel Transfer
54 667 PW2 Hanford Capsule Initiative (HCI): A

Processing Demonstration of Cs/Sr Capsules
for Final Disposition

60 678B PW13 Pilot Plant
61 680 Retr 2 Initial Waste Mobilization Methods Needed to
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Enhance Advanced Design Mixer Pump
Retrieval for DST Waste Not Affected by
Existing Mixing Pump Performance [Retr-2]

62 681 Retr 4 Tank Leak Mitigation Systems for
Underground Single-Shell Waste Storage
Tanks (SSTs) [Retr-4]

63 682 Retr 11 Alternative to Baseline Tank Waste Mixing
Systems [Retr-11]

64 657 Char 3 Large Sample Hot Cell DSC/TGA Based
Energetics Measurement

65 659 Char 5 Rapid Speciation of Organic Acids and
Complexants

66 665 Saf 2 Safety Related Transport Properties of Fuel
Rich Organics

67 691 SD8 In-Situ Testing of Glass Release
N/A 660 Char 7 In-Tank Core Sampling...Off-Riser Capability
N/A 661 Char 8 Large Volume (3-5 liter) Sludge and

Supernate Sampler
N/A 666 PW1 Identification and Management of Chromium

and Other Problem Constituents for HLW
Vitrification

N/A 668 PW3 Advanced Methods for Achieving LLW
Volume Minimization

N/A 669 PW4 Formulation of Reference Glass for
Immobilized LAW

N/A 676 PW11 IHLW Product Acceptance Inspection and
Test Methods

N/A 677 PW12 Secondary Products Acceptance Inspection
and Test Methods

N/A 685 SD2 Standard Method for Determining Waste
Form Release Rate

N/A 687 SD4 Long-Term Testing of Surface Barrier
N/A 688 SD5 Testing of Sand-Gravel Capillary Barrier
N/A 689 SD6 Moisture Dependence of Kd
N/A 690 SD7 Getter Materials
N/A 692 SD9 Field Measurements of Vadose Zone

Hydraulic Properties
N/A 693 SD10 Distribution of Recharge Rates

Idaho National Engineering and Environmental Laboratory
5 645 ID-2.1.06 Solvent Extraction & Ion-Exchange To

Remove TRU, Sr, Tc & Cs from ICPP Tank
Farm

10 643 ID-2.1.04 Method to Separate Undissolved Solids from
Sodium-Bearing Waste & Dissolve Calcine

11 647 ID-2.1.07 Immobilize ICPP Low Activity Wastes
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19 649 ID-2.1.08 High Activity Waste Form
28 640 ID-2.1.02 Process Flow Sheet to Process Sodium-

Bearing Waste
29 644 ID-2.1.05 Dissolution of Future Calcines
30 648 ID-2.1.10 Characterize Tank Farm Heels
38 639 ID-2.1.01 Reduction in Liquid HLW
48 651 ID-6.1.20 Tanks - New 3 - In-Situ Decontamination of

Buried TankContents
53 642 ID-2.1.12 Denitrate and Solidify the High Activity

Fraction
N/A 641 ID-2.1.03 On-Line Process Monitor for Elemental

Analysis of Calcine Product
N/A 646 ID-2.1.11 Characterize & Remove RCRA Listed Wastes

from High & Low Activity Fractions
N/A 650 ID-2.1.09 Remove & Transport Calcine
N/A 652 ID-6.1.21 Tanks - New 2 - Removal and Consolidation

of Waste fromBuried Tanks
N/A 653 ID-6.1.22 Tanks - New 1 - In-Situ Homogenization of

Buried Tank Waste
N/A 654 ID-6.1.03 In-Situ Treatment of Mixed TRU Tank

Wastes
N/A 655 ID-6.1.07 In-Situ Characterization of Tank Contents
N/A 656 ID-6.1.17 Removal of Small to Medium Buried Tanks

Oak Ridge Reservation
3 607 TK-04 Oak Ridge National Laboratory Sludge

Mixing and Slurry Transport
4 612 TK-09 Oak Ridge National Laboratory Tank Closure
9 609 TK-05 Oak Ridge National Laboratory Tank Sludge

and Supernatant Separations
15 608 TK-06 Oak Ridge National Laboratory Tank Sludge

and Supernatant Immobilization
17 606 TK-03 Oak Ridge National Laboratory Sludge

Mixing and Mobilization
22 604 TK-10 Oak Ridge National Laboratory Remediated

Tank Isolation and Removal
23 605A TK-11 ORNL Cs Removal Closeout
24 610 TK-02 Oak Ridge National Laboratory Tank Solid

Waste Retrieval
25 611 TK-01 Oak Ridge National Laboratory Tank Waste

Characterization
56 605B TK-11 Oak Ridge National Laboratory Tank Sludge

and SupernatantPretreatment
Savannah River Site

1 623 SR-2011 Optimize Waste Loading for DWPF Glass



TFA - Program Documents

http://emslws03/tfa/program/fy1998/INDEX.HTM[10/13/2009 10:51:54 AM]

2 614 SR-2002 Alternative Salt Removal Techniques
16 632 SR-2020 Process Improvements to Maximize Saltstone

Waste Loading
18 613 SR-2001 Tank Heel Removal
20 629 SR-2017 Demonstrate Use of Sintered Metal Filters in

place of HEPA Filters and Paper Filters on
Air Sampling Systems

26 633 SR-2121 Enhance Equipment Design and Operability
of the DWPF Melter System; Improved
Melter Pour Spout Cleaning Techniques

27 636 SR-2024 Upgrade DWPF Liquid Level and Density
Measurements

37 618 SR-2006 Evaluate Alternative Precipitating Agents and
Ion Exchange Media for Decontamination of
High Level Waste Salt Solutions

39 637 SR-2025 Caustic Recovery & Recycle
40 615 SR-2003 In-Situ Methods for Characterization of Tank

Wastes
41 619 SR-2007 Provide Alternative Processing and/or

Concentration Methods for DWPF Recycle
Aqueous Streams

42 617 SR-2005 Annulus Space Cleaning
43 620 SR-2008 Develop Counter-Current Decantation

Process for Sludge Washing
44 625 SR-2013 Passive Waste Tank Ventilators
49 616 SR-2004 Methods to Unplug Waste Transfer Lines
50 631 SR-2019 Alternatives for DWPF Melter Feed REDOX

Adjustment
55 638 SR-2026 Alternate DWPF Canister Decon Techniques
57 622 SR-2010 Solids Size Reduction in Waste Tanks
58 624 SR-2012 Develop Lower Cost Higher Capacity Melters

for DWPF which are Consistent with Remote
Operability Requirements

59 628 SR-2016 Demonstrate STPB Hydroxide Flowsheet to
Reduce Nitrite Addition, thereby Reducing
ITP Washing Requirements

N/A 621 SR-2009 Enhanced Chemical Cleaning Methods for
High Level Waste Tank Closure

N/A 626 SR-2014 Develop DWPF Analytical Methods to
Improve Attainment

N/A 627 SR-2015 In-Tank Corrosion Probe Development
N/A 630 SR-2018 Develop Alternatives to Monosodium

Titanate for AlkalineStrontium and Actinide
Removal

N/A 634 SR-2022 Enhance Equipment Design and Operability
of the DWPFMelter System; Characterize
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Causes of Pour Spout Pluggage
N/A 635 SR-2023 Enhance Equipment Design and Operability

of the DWPF Melter System; Increase Melt
Rate in DWPF Melter
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People and Organizations
Community Leaders Network
In 1993, the Urban Energy and Transportation Corporation and DOE's
Office of Science and Technology formed the Community Leaders Network
(also referred to as the CLN). This group performs two main activities: they
provide input on technology development issues within the DOE focus areas
and crosscutting programs. Also, the network helps DOE understand
whether or not proposed technologies are acceptable to public and tribal
groups on a national level. This informal network of concerned citizens
volunteer their time and provide unique and diverse perspectives on the role
of technology development in advanced cleanup efforts within the DOE
complex.

Revised: November 29, 1999
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Resume
Wally Schulz

Chair

Education

B.S., Chemistry - University of Nevada
M.S., Chemistry - University of Nevada
Completed coursework equivalent to Ph.D., Joint Center for Graduate Study

Occupation

Nuclear Consultant

Employer

W2S Co., Inc. - Albuquerque, New Mexico

Representative Skills and Experience

Mr. Schulz is a world-class authority on nuclear chemical separations and
waste disposal technology. During his over 38+-year career at the U.S.
Department of Energy, Hanford Site, he actively participated in development
and plant scale implementation of several important chemical separations
processes. These processes included PUREX (plutonium-uranium
extraction) for recovery and purification of uranium and plutonium from
irradiated reactor fuel; the reduction-oxidation and plutonium-uranium
extraction processes to recover and purify uranium and plutonium from
irradiated reactor fuel; the RECULPEX process for recovery and purification
of plutonium from metallurgical scrap; the TBP extraction process used to
recover and purify uranium from aged bismuth phosphate process waste;
the ferrocyanide scavenging process to remove cesium-137 from various
nuclear waste streams; and the solvent extraction process used in Hanford's
B Plant to remove and recover strontium-90 from several sources. He is the
co-inventor of the TRUEX (transuranium extraction) process. He currently
owns and operates his own consulting company. Mr. Schulz holds 21
patents.

http://www.tanks.org/
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http://www.adobe.com/products/acrobat/readstep.html
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Publications

Mr. Schulz has written, edited or co-edited 11 books on various
contemporary nuclear waste management and disposal topics, and has
published over 100 journal papers and technical reports.

Affiliations

American Nuclear Society, American Chemical Society, The Metallurgical
Society, and Sigma Xi.

Revised: April 11, 2002
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Search Photo Database

Keyword * : 

Category: 
Characterization
Closure
Immobilization
Pretreatment
Retrieval
Safety

Technology: 
Advanced Design Mixer Pump
Advanced Waste Retrieval System
Annulus Cleaning
Auger Sampling
Borehole Miner
Burnishing Sampler Tool

* - You can use the percent (%) as a wildcard indicating that you want to find all words
containing a match for the specified pattern of letters.

i.e. - inter%, finds intern, internet, international, interest, etc.
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Technologies
Advanced Design Mixer Pump

Scaled Mockup Mockup Discharge Nozzles Mockup Rotational Drive

Paco Pump Wet End
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Technology Abstract
Advanced Waste Retrieval System

The Advanced Waste Retrieval System (AWRS) is a mast-mounted,
arm-based system designed by the West Valley Demonstration
Project (WVDP) to clean the tank floors around complicated in-tank
structures. Such tanks include WVDP Tanks 8D-1 and 8D-2, which
contain residual waste solids (cesium-laden zeolite and Purex sludge)
as a result of bulk mixing of liquid and solid wastes followed by
retrieval. The AWRS deploys a steam jet eductor used to vacuum
residual waste from within its 20-ft-diameter reach. The arm itself is
attached to WVDP's Mast-Mounted Tool Delivery System (MTDS), a
full-tank-depth rotating mast that can raise and lower several separate
vertical trolley-mounted tools. Using this system, the tank mixers
move the waste into the effective range of the AWRS. If further
cleaning is required, sluicers deployed through risers on another
MTDS could move waste to the AWRS. To assist the mixer pumps in
mobilizing piles of solids from poorly agitated areas in the tanks, the
sluicers can also be used to spray-wash waste solids off the tank
internal structures and walls toward the transfer pump inlet.

Revised: December 4, 2000
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Movies
Full-Scale Testing
of the Advanced
Waste Retrieval
System

Download Movie (44.34 MB)

 

The Advanced Waste Retrieval
System, developed for the West
Valley Demonstration Project,
provides waste retrieval
capabilities beyond the ability of
the existing transfer pumps,
while still using much of the
current tank infrastructure. This
is accomplished through a
telescopic arm that can place a
suction pickup within inches of
the tank floor and coupling of the
suction system to the existing
transfer pumps for delivery of
retrieved waste out of the tanks.
This movie shows full-scale
system testing and
demonstration performed at the
vendor (Specialty Maintenance
and Construction, Inc.) test
facility in Lakeland, Florida in
Spring 2000.

Reviewed: July 16, 2001
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Technologies
Advanced Waste Retrieval System

Test Tank Facility
Grinder Chamber Interior with

Rods Grinder-Separator Assembly

Remote Coupling Assembly Camera Winch Stand Assembly

Telescopic Arm and Suction Pickup
Line Test Towers Mast Mounted Tool Delivery System

Sluicer Tools
Advanced Waste Retrieval System

Mast
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Technology Abstract
Salt Removal Systems for Savannah

River Site
The Savannah River Site tanks contain salt solution, saltcake, and
sludge. In several of the tanks, the salt solution has leaked from the
primary tank to the annulus. Within the annulus, the solution has dried
to become saltcake. In Tank 16, approximately 2 feet of residual
saltcake remains in the annulus. Ventilation ductwork occupies much
of the lower space of the annulus, limiting access to the annulus floor
and the salt within the ductwork. The annulus and ductwork (see
photo) must be cleaned to meet the regulators' requirements and
allow the site to close the tanks.

To date, no proven methods exist for removing the highly radioactive
waste from the annulus geometry. The Tanks Focus Area is working
with the Savannah River Site to analyze the residual material. The
purpose is to determine the retrieval performance objectives, effective
retrieval methods, and to define the available access for retrieval
systems. The goal is to adapt an industrially available spray or crawler
system to remove the saltcake from the annulus. Existing industrial
equipment will be evaluated to take advantage of equipment design
and operation experience gained from other applications, thus
reducing costs. The selected equipment will be adapted to this
application.

To ensure broad benefit from this work, the technology selected will be
applicable or adaptable to removal of salt from the cooling-coil-filled
double-shell tanks at the Savannah River Site as well as from the
single-shell tanks at the Hanford Site. The Hanford Site contains a few
dozen salt filled tanks (see photo) that may need to be cleaned to
meet regulators' requirements. This cleanup is scheduled to occur
during Phase 1 privatization and will be completed as part of phase 2
privatization. Hence, the use of industrial technology at the Savannah
River Site broadens the base of available vendors for phase 2
activities. Once a technology is selected, tests will be done in an
existing facility designed for this sort of work. If the technology
performs well in these nonradioactive tests, detailed plans will then be
developed to deploy the technology at the site.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Brochures

Cleaning Up the Salt: Tank 16
Annulus
Sites that Benefit
Savannah River Site 
Hanford Site

Getting Ready for Tank Closure
The U.S. Department of Energy is progressing in its efforts to remediate 273
underground storage tanks containing about 94 million gallons of radioactive
waste across the nation. At the Savannah River Site in South Carolina,
about 33 million gallons of high-level radioactive waste are stored in 51
underground tanks. The highly radioactive waste in these tanks is in the
form of sludge, saltcake, and salt solution. The waste was produced by
separating uranium and plutonium from irradiated fuel; the plutonium and
uranium were used to accomplish the site mission of producing special
nuclear materials for defense, space, and medical programs.

Constructed between 1951 and 1981, 43 of these tanks were built with both
a primary carbon steel liner and a secondary carbon steel pan. The space
between the liner and pan is the annulus. In some of the tanks, cracks have
developed in the primary liner and waste has leaked to the annulus.

Tank 16, a Type II tank, is an example of such a tank. Waste has leaked
from this tank to the 5 foot high secondary containment wall and then to the
surrounding soil. The site removed the bulk saltcake and sludge from the
tank using an oxalic acid cleaning process and then flushed the annulus
with hot water; however, residual saltcake about 2 feet deep remains in the
annulus. Ventilation ductwork occupies much of the lower space of the
annulus, limiting access to the annulus floor and the salt within the
ductwork. The annulus and ductwork must be cleaned to meet the
regulators requirements and allow the site to close the tanks.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.doe.gov/
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Finding the Answer
To date, no proven methods exist for removing the highly radioactive waste
from the annulus geometry. In 1998, the Tanks Focus Area will work with
the tank management staff at the Savannah River Site to analyze the
residual material. The purpose is to determine the retrieval performance
objectives, effective retrieval methods, and to define the available access for
retrieval systems. The goal is to adapt an industrially available spray or
crawler system to dislodge through dissolution or mechanical methods and
remove the saltcake from the annulus.

Existing industrial equipment will be evaluated to take advantage of
equipment design and operation experience gained from other applications,
thus reducing costs. The selected equipment will be adapted to this
application.

To ensure broad benefit from this work, the technology selected will also be
applicable or adaptable to removal of salt from the cooling-coil-filled double-
shell tanks at the Savannah River Site as well as from the single-shell tanks
at the Hanford Site in Washington State. The Hanford Site contains a few
dozen salt-filled tanks that may need to be cleaned to meet regulators
requirements. This cleanup is scheduled to occur during Phase I
privatization and will be completed as part of Phase 2 privatization. Hence,
the use of industrial technology at the Savannah River Site broadens the
base of available vendors for Phase 2 activities.

Once a technology is selected, tests will be done in an existing facility
designed for this sort of work. If the technology performs well in these
nonradioactive tests, detailed plans will be developed to deploy the
technology at the site.

Key Technology Events
 1998 - Demonstrate technology in Tank 16 annulus (decision point

for implementation)

 1999 - Publish report on hot demonstration results

All four of the Type II tanks have developed stress corrosion
cracks in the primary liners, allowing some waste to seep into
the annulus. The 1,030,000-gallon-capacity tanks are 85 feet in
diameter and almost as tall as a 3-story building. Each tank has
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a single central roof-support column. The tanks have 44 parallel
cooling water coils suspended from the roof.

Partners in the Solution
Site Users: Savannah River Site

Other Potential Sites: Hanford Site

Producers and Developers: To be determined

To clean the salt from the confined space between the primary
liner and secondary pan, the Tanks Focus Area will work with
the users at the Savannah River Site to determine the retrieval
performance objectives, effective retrieval methods, and to
define the available access for retrieval systems. The goal is to
adapt an industrially available spray or crawler system to
dislodge - through dissolution or mechanical methods - and
remove the saltcake from the annulus, shown here.

Revised: December 2, 1999
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Auger Sampling at Hanford Tank, Riser
R-3A
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Technology Abstract
Borehole Miner

At Oak Ridge Reservation in Tennessee, five tanks that supported a
geologic disposal project (the Old Hydrofracture Tanks) are scheduled
for remediation. These tanks have capacities ranging from 13,000 to
25,000 gallons and contain a total of 6,100 gallons of settled sludge
and 37,000 gallons of supernatant with moderate levels of
radioactivity. For remediation, the waste must be retrieved from the
tanks. The liquid is relatively easy to remove; however, traditional
methods lack the energy of the Borehole Miner and are not as
effective in removing stubborn wastes. Traditional methods typically
require multiple risers, and many tanks do not have enough risers for
conventional sluicing arrangements. Further, traditional methods,
because of the time involved, increase the risk of radiation exposure
to workers and the total cost of remediation.

The Borehole Miner (see photo) can solve several of the problems
with traditional sluicing. For tanks with limited riser access, the system
can be fitted with an integral pump and deployed down a single 12-
inch-diameter riser. The Borehole Miner is an innovative solids
removal system that directs a high-pressure, moderate-flow-rate
water jet close to the walls, floors, and internal equipment of waste
storage. The water jet produces pressures from 500 to 3,000 pounds
per square inch with flow rates of 20 to 200 gallons per minute. The
high-energy water jet is delivered by a nozzle that can be remotely
extended ten feet or more, tanks (see photo) angled from a horizontal
to a nearly vertical position, and rotated about its supporting mast,
thus-allowing the jet to be directed to any in-tank location. At Oak
Ridge a separate pump is used to remove water and dislodged sludge
and heel.

In addition to the work at the Oak Ridge Reservation, the Borehole
Miner could remediate waste at the Hanford Site and the Savannah
River Site (with equipment modification).

Revised: December 2, 1999
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FOCUS ON...

Borehole Miner with Extendible
Nozzle
Tanks Focus Area
Applies Mining Technology to Retrieve Waste
The U.S. Department of Energy and its Tanks Focus Area are working to close 271
tanks that contain approximately 90,000,000 gallons of radioactive waste, which if
spread across a football field would be roughly half as tall as the Washington
Monument. This waste is a legacy of our defense-related projects.

Some of this waste has been sitting in the tanks for more than 50 years. Over time,
solids in the waste, including gelatinous chemical compounds and precipitated salts,
have formed a dense layer of sludge on the bottom of tanks. While the upper liquid
layer (called supernate) can be removed through pumping, the sludge is harder to
remove.

Removal is made more difficult by limited access into tanks, such as the five Old
Hydrofracture Tanks at the Oak Ridge Reservation in Tennessee. These five tanks,
some of which are rubberlined, have limited access.

From 1962 to 1980, hydrofracture disposal was done at the Oak Ridge Reservation;
five underground tanks, known as the Old Hydrofracture Tanks, held the waste
before disposal. The tanks range in diameter from 8 to 10.5 feet and are 23 to 45 feet
long. A radioactive sludge layer up to18 inches thick and covered by supernate was
left in each tank. The waste needs to be transferred to newer storage tanks, allowing
the old tanks to be closed.

Based on a technology used to mine uranium deposits in Wyoming, the Tanks
Focus Area adapted the Borehole Miner for tank waste retrieval. This

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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technology was used at the Oak Ridge Reservation to remove previously
inaccessible sludge, supporting the site's work toward tank closure.

To remove the sludge, the Tanks Focus Area has identified a technology used in
mining that does the trick - the Extendible Nozzle Borehole Miner. Waterjet
Technology, Inc. (was Quest Integrated, Inc.) developed the Extendible Nozzle
Borehole Miner in the 1970s. The miner uses a high-pressure waterjet nozzle that
can be mechanically extended to effectively excavate and retrieve minerals through
small boreholes. The technology has been used for mining uranium, coal,
phosphates, and tar sands.

Extendible Arm Makes Inaccessible Sludge
Accessible
The "beauty" of the Borehole Miner is its extendible arm or nozzle that can extend up
to 10 feet, putting the jet closer to the waste. The nozzle can be remotely extended
downward at angles from horizontal to nearly vertical and can rotate around the mast.
The waterjets on the extendible arm operate at pressures of 500 to 3,000 pounds per
square inch with water flow rates of 20 to 200 gallons per minute. An integrated jet
pump can be used with the extendible nozzle to remove the dislodged waste and
water.

The extendible nozzle is the key to the Borehole Miner. The extendible nozzle
can be remotely extended up to 10 feet, extend downward at angles from
horizontal to nearly vertical, and rotate completely around the mast, thus
directing the high-pressure jet close to the waste. These features make the
miner a very valuable tool for removing previously inaccessible radioactive
sludge.

Industrial Technology Modified to Work
Inside Tanks
Retrieving radioactive sludge from underground tanks is a very different problem from
previous mining applications of this technology. Working with industry, the Tanks
Focus Area modified this technology to allow the extendible arm to access more of
the tank and to make deployment simpler.

Since 1996, the Tanks Focus Area has worked in partnership with Waterjet
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Technology, Inc., to develop and test the Borehole Miner for sludge retrieval. In June
1998, the Oak Ridge Reservation deployed the miner in the first tank, T-3. Retrieval
was completed in five tanks in July 1998.

For mining, the operator does not necessarily need to see what is happening, but in
tank waste retrieval, understanding where the nozzle is in the tank and what is
happening is critical for safe, efficient operation.

In-tank cameras would be clouded by mist, so Pacific Northwest National Laboratory,
working with Sandia National Laboratories, developed a simple operator interface
from commercially available software. The interface provides a real-time three-
dimensional, animated model of the nozzle, using information fed from sensors on
the nozzle.

Borehole Miner Retrieves Sludge
Since 1996, the Tanks Focus Area has worked with Waterjet Technology, Inc., to test
and modify the Borehole Miner for tank remediation. The Borehole Miner was
designed, constructed, and deployed specifically to remove sludge from the Old
Hydrofracture Tanks. The Borehole Miner was transferred to Oak Ridge in July 1997,
and nonradioactive testing began in October 1997.

Testing showed the Borehole Miner could successfully dislodge simulated waste
even when covered by a deep liquid layer. In June 1998, the miner began removing
sludge from Tank T-3. By the end of July 1998 sludge was removed from all five
tanks.

The Borehole Miner along with the transfer valves and piping are mounted on
a model of the Old Hydrofracture Tanks at Oak Ridge Reservation during
nonradioactive testing.

"Pacific Northwest National Laboratory had been working on a variety of other
waterjet-related tasks when Waterjet Technology, Inc. staff demonstrated the system
during a routine plant visit. It was immediately clear that this technology had strong
application for radioactive waste retrieval."

- Mike Rinker, Principal Investigator on Technology
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Tanks Focus Area Part of a Team Effort
Developing the Borehole Miner was a team effort. Pacific Northwest National
Laboratory and Waterjet Technology, Inc. (under contract to Pacific Northwest)
provided the Borehole Miner and support equipment as well as on-site support for
equipment integration and deployment during testing at the cold facility. Oak Ridge
National Laboratory and CDM, the on-site subcontractor, performed nonradioactive
testing and deployed the miner in the Old Hydrofracture Tanks.

The U.S. Department of Energy at Oak Ridge's Office of Environmental Restoration
provided site resources. Pacific Northwest National Laboratory will evaluate data
provided by Oak Ridge National Laboratory and issue the report on the system
performance and applicability to other tank remediation sites.

The Energy Department's Offices of Science and Technology, Waste Management,
and Environmental Restoration created and fund the Tanks Focus Area. The U.S.
Department of Energy's Richland Operations Office leads the Tanks Focus Area.
Pacific Northwest National Laboratory leads the Tanks Focus Area Technical Team.

"Working closely with the site users and private industry, the Tanks Focus Area has
brought another technology - the Borehole Miner - to bear on the nation's radioactive
tank waste. With the successful deployment of this technology, the U.S. Department
of Energy now has five more clean tanks."

- Terri Stewart, Tanks Focus Area, Technical Team Manager

For More Information

For technical information on the Borehole Miner, contact Pete
Gibbons, Retrieval Technology Integration Manager, at 509-372-0095
or peter_w_gibbons@rl.gov.

Dave Geiser 
Office of Science and Technology 
U.S. Department of Energy-
Headquarters 
Phone: 301-903-7640 
E-Mail: david.geiser@em.doe.gov

Ted Pietrok 
TFA Program Manager 
U.S. Department of Energy 
Richland Operations Office 
Phone: 509-372-4546 
E-Mail: theodore_p_pietrok@rl.gov

Tom Brouns 
TFA Technical Team Manager 
Pacific Northwest National
Laboratory 
Phone: 509-372-4718 
E-Mail: tom.brouns@pnl.gov

Tanks Focus Area Technical
Team 
Home Page:
http://www.pnl.gov/tfa

Revised: December 2, 1999
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Borehole Miner
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Technology Abstract
Caustic Recycle

During World War II, stainless steel was very hard to procure; thus,
when faced with a major construction project, many government and
private organizations used carbon steel. Unfortunately, this type of
steel is far less resistant to attack by acidic liquids. At the Hanford Site
and Savannah River Site, millions of gallons of waste are stored in
these same carbon-steel tanks. For the war effort, these sites
produced plutonium using nitric acid - the resulting waste stream was
a highly acidic (or caustic) liquid. To avoid rapid corrosion of the
carbon-steel tanks, the waste was neutralized by adding large
quantities of sodium hydroxide.

Because sodium concentration limits the amount of HLW that can be
loaded into HLW glass, the volume of immobilized waste increases,
driving treatment, storage and disposal costs up. Some pretreatment
process can further add to the volume of sodium in the waste stream.
The Tanks Focus Area and the Efficient Separations and Processing
Crosscut Program are investigating the use of caustic recycle
technology to recover and recycle sodium hydroxide from waste.

Caustic recycle is based on an electrolytic process that selectively
separates sodium ions from a waste stream. Highly selective
membranes are capable blocking the passage of unwanted ions while
allowing others to pass through. Organic Nafion type 350 membrane
and the ceramic Type NAS membranes (Na) made of super ion
conductors (SICON) allow the diffusion of sodium ions while blocking
other positively charged ions. With a NaSICON membrane in an
electrolytic cell, sodium ions can be separated from other metals and
recovered as a caustic product, which is recycled and used in a
pretreatment process such as sludge washing. Other ions, such as
cesium, remain in the waste stream.

Reference

DOE-EM-0404, 1999. Innovative Technology Summary Report:
Caustic Recycle. Tanks Focus Area and Efficient Separations and
Processing Crosscutting Program, United States Department of

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Energy, Washington, DC (September).

Revised: January 13, 2000
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WHAT IS A NANOCURIE?
A nanocurie is one
billionth (10-9) of a
curie; this is a very
small amount. A curie
is a basic unit used to
describe the strength
f radioactivity in a
material. For comparison,
a typical home smoke
detector contains about
1 millionth of a
curie of radioactivity.
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Cesium, Strontium, and
Transuranic
Removal from Acidic Tank
Waste
Three processes are being developed and deployed to remove the cesium,
strontium, and transuranic elements from the 1.8 million gallons of tank
waste stored at Idaho National Engineering and Environmental Laboratory
(INEEL), near Idaho Falls, Idaho. The transuranic extraction process, which
uses a solvent to pull the transuranic elements away from the inert materials
in the waste. The strontium extraction process, which is similar to the
transuranic extraction process except that it removes strontium. The cesium
extraction process is currently under study, with both solvents and ion-
exchange processes being evaluated. By removing these elements, the bulk
of the acidic waste at INEEL can be disposed of as low-level waste, which is
a far less expensive process.

Problem Being Solved
Approximately 1.8 million gallons of highly
radioactive, acidic liquid waste are stored
INEEL, located near Idaho Falls, Idaho. This
waste is from decontamination activities,
evaporator work, and other incidental wastes
produced at the INEEL. The recommended
method for treating this waste is to separate
the radionuclides from the waste, so that the
bulk of the waste, mostly inert materials, can
be disposed of as a low-level waste. There are
several classifications of low-level waste, but
the target for developing technologies to treat
the INEEL waste is U.S. Nuclear Regulatory
Commission Class A Low-Level Waste. To meet this classification, the final
low-level waste form must contain

less than 10 nanocuries per gram of alpha-emitting transuranic
elements with half-lives greater than 5 years

http://apps.em.doe.gov/ost/mainpubs.html
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less than 0.04 curies per cubic meter of strontium-90
less than 1.0 curie per cubic meter of cesium-137.

Then, the plan is to vitrify the concentrated transuranic elements, strontium,
and cesium fractions. Numerous system analysis evaluations have been
made at INEEL. These evaluations show that substantial cost savings can
be realized by this treatment method over directly immobilizing the liquid
tank waste as a high-level waste.

Technologies Used
The Tanks Focus Area, in a joint effort with INEEL's High-Level Waste
Program (funded by EM-30) is developing and demonstrating a number of
technologies to allow INEEL's acidic waste to meet the requirements for
Class A Low-Level Waste. The transuranic extraction process will reduce
the amount of alpha-emitting transuranic elements with half-lives greater
than 5 years to less than 10 nanocuries per gram. The strontium extraction
process will reduce the amount of strontium-90 in the low-level waste
fraction to less than 0.04 curies per cubic meter. Several technologies are
being explored to reduce the amount of cesium-177 to less than 1.0 curies
per cubic meter.

Transuranic Extraction

The transuranic extraction process was originally developed by E. P.
Horwitz and W. W. Schulz. This process, also known as the TRUEX
process, has been tested in numerous countries. In this process, a
complexing agent, abbreviated as CMPO (the full name is octyl phenyl-N,N-
diisobutylcarbamoylmethylphospine oxide), is dissolved in an organic
solvent. This carbon-based solvent contains tributyl phosphate and a
paraffinic hydrocarbon. This is mixed with and separated from (or contacted
with) the radioactive tank waste. This is done in highly efficient
countercurrent extraction equipment called centrifugal contactors. The
CMPO binds with the +3, +4, and +6 valence transuranic elements and
holds them in the organic phase (solvent). The inert materials, which now
contain much less than 10 nanocuries per gram of activity from the
transuranic elements, are trapped in the nonsolvent phase. These two
phases separate from each other (similar to oil and water). The transuranic
elements are stripped from the solvent, which can then be recycled and
reused in the process. These inert materials can now be disposed of as
Class A Low-Level Waste.

The transuranic extraction process was successfully demonstrated at the
INEEL in FY96 with actual tank waste using 24 stages of centrifugal
contactors in a shielded hot cell facility. In this test, the final transuranic
activity in the waste leaving the process was 0.12 nanocuries per gram, or
nearly 100 times below the U.S. Nuclear Regulatory Commission Class A
Low-Level Waste criteria. Personnel from Argonne National Laboratory
participated in the testing at the INEEL and provided an independent review
and analysis of the results.
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Strontium Extraction

The strontium extraction process, developed by E. P. Horwitz and
coworkers at Argonne National Laboratory, uses a crown ether, di(tert-
butylcyclohexo)-18 crown-6 dissolved in tributyl phosphate and a paraffinic
hydrocarbon, to selectively remove strontium from the tank waste. This
solvent is contacted with the waste in the same manner and with the same
equipment as the transuranic extraction process. Numerous tests with
simulated INEEL waste have been performed in centrifugal contactors, and
batch contact tests have been performed with actual waste. Data from these
tests show that the strontium extraction process will be able to achieve the
U.S. Nuclear Regulatory Commission Class A Low-Level Waste criteria of
0.04 curies per cubic meter in the final low-level waste form. The final low-
level waste form is a grouted material, that is the low-level tank waste will be
mixed with certain chemicals to create a cement-based waste form.

Cesium Extraction

Both solvent extraction and ion-exchange technologies are under
development for the removal of cesium from the tank waste. These
technologies include cobalt dicarbollide and crown ether solvent extraction
processes, and crystalline silicotitanate, hexacyanoferrate, and ammonium
molybdophosphate sorbents.

Team Involved
User: Idaho National Engineering Laboratory High-Level Waste Program
(EM-30)
Developers: Idaho National Engineering Laboratory, Argonne National
Laboratory 
Producers: Alf-Autochem, Eichrom Industries

Revised: December 6, 1999
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Executive Summary

Chemical Cleaning
Radioactive high-level waste is stored in large 750,000 - 1,200,000-
gallon underground storage tanks at the Savannah River Site (SRS).
The current method for removing waste from these tanks involves the
use of mixer pumps to suspend insoluble sludge solids during bulk
waste transfer. Significant amounts of these insoluble sludge solids
can remain as residual waste (or heel) in the tanks after conventional
waste removal technologies are completed. This heel may be
substantial (~30cm thick). In 1998, Tanks Focus Area staff at the
Savannah River Technology Center (SRTC) began working with
Russian partners at the V.G. Klophin Radium Institute (KRI) to
evaluate chemical cleaning as an option for enhancing mechanical
sludge retrieval, and for removal of the remaining sludge heel prior to
tank closure activities.

Chemical cleaning involves the use of various organic acids, possibly
combined with caustic leaching to remove aluminum compounds, to
"dissolve" portions of dense heel solids. By breaking up the solid
mass, the resulting slurry can then be pumped out of the tank. An
important safety issue associated with chemical cleaning is the
nuclear criticality safety of the fissile material stored within the waste
tank. The criticality safety basis of waste tanks relies upon the excess
abundance ratios of neutron poisons to fissile material. It is important
to demonstrate that neutron poisons (like iron and manganese) are
removed from the waste sludge at the same rate as the fissile
components (such as uranium and plutonium), thus maintaining a safe
ratio. The baseline method using oxalic acid has been shown to
concentrate plutonium relative to these poisons. Another important
consideration is maintaining the integrity of the tank walls, floors, and
coolant piping during chemical cleaning. In addition, impacts to
downstream treatment and immobilization operations are important
considerations in the final selection of the process chemicals used to
assist in the removal of the sludge waste.

In FY99, initial experiments by KRI were conducted with aluminum
leaching (dissolution) to condition a simulated sludge lattice (using a
"recipe" provided by SRTC) for acid dissolution. Organic (oxalic and
citrus) acids were tested for dissolution effectiveness on the simulated
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waste stream. Continuing tests in FY00 identified a promising citric
acid plus oxalic acid mixture that provided better criticality control.
Based on the previous years' testing, project partners discussed
functions and requirements for a chemical retrieval demonstration at
the Tank Retrieval and Closure Demonstration Center in
Zheleznogorsk, Russia.

SRTC initiated hot lab testing in FY01 using actual SRS sludge
samples to validate recommendations made by in FY00 by KRI. The
tests demonstrated the ability of the acid mixture to dissolve PUREX
sludge without concentrating plutonium relative to iron and
manganese compounds. This is key to the SRS criticality Safety
Basis. In FY02, SRTC will complete the hot testing started in FY01
and issue a recommendation to complete additional testing, to go
forward with a tank demonstration, or to look for another chemical
cleaning method.

References and Bibliography:

Ross, R. 1999. Tank Heel Retrieval Technology: Chemical Cleaning. WSRC Memo,
August 17, 1999.

TFA, 2000. Plans made for Chemical Cleaning Tests. Tank Focus Area Technical
Highlights, <hilight/back/31oct00.stm>. January 2002.

TFA, 2002. TFA FY02 Technical Responses/Development Plans. Tanks Focus Area,
August 2002.
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Reference Abstract
Vadose Zone Characterization

System

Since the 1940s, the U.S. Department of Energy (DOE) has employed
geophysical methods for characterization of hydrogeologic conditions
and/or contaminant distributions at the Hanford Site (Last and Horton
2000). Each of the 177 underground waste tanks is surrounded by a
number of dry, 100- to 150-foot-deep boreholes used to establish the
depth of gamma ray contamination beneath tank farms. The DOE
Grand Junction Project Office was tasked in the mid-1990s to perform
a baseline characterization of plumes using the boreholes around
single-shell tanks (SSTs). Extensive three-dimensional mapping of
gamma contamination in the soils (or vadose zone) beneath SSTs is
available through the Grand Junction Project Office Web site.

The Government Accounting Office (GAO) reported in March 1998
that DOE's understanding of the process of contaminated waste
movement through the vadose zone to the groundwater was
inadequate to make key technical decisions on how to clean up the
contamination at the Hanford Site (GAO 1998). A June 2000 report by
Pacific Northwest National Laboratory stated that additional
information is needed about the processes controlling transport
beneath Hanford tank farms (Ward and Gee 2000).

The cone penetrometer is an economical, efficient, safe, and fast
method for deploying characterization tools and sensors (for example,
the Raman probe) directly into radioactive tanks or into the soils
surrounding and beneath the tanks. The CPT was originally developed
for geological and groudwater applications, with sensors that measure
physical parameters such as soil moisture, temperature, and pH.
When deployed, the CPT t is hydraulically forced directly into the
ground rather than using boring techniques utilized by rotary drilling
systems.

Revised: February 13, 2001
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This photo shows the cone penetrometer probe interface, which is directly
connected to the cone penetrometer truck pipe, the sapphire window assembly,
and the fiber optic Raman probe.
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Raman Probe And Cone
Penetrometer
Deployment System

Knowledge is the key in handling some of the safety issues associated with
the radioactive waste stored in tanks at the Hanford Site in southeastern
Washington State. For example, scientists need to know the concentration
of certain chemicals that could -- under very specific circumstances -- lead
to a fire or explosion in the waste tanks. Also, process engineers need to
know the concentration of sodium phosphate crystals in the waste because
it can form a gelatin-like substance that plugs waste transfer pipes.
Currently, the chemicals in the tank are determined by taking a core sample
of the tank waste, transporting this sample to a laboratory, and performing
chemical analyses. The problems with this method are that it is expensive,
time consuming, and risky. Average laboratory analyses cost up to

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Raman Probe And Cone Penetrometer

http://emslws03/tfa/tech/char/ram_cp.htm[10/13/2009 10:52:46 AM]

$300,000, take up to 3 months to prepare and plan for the extraction, and
provide a higher chance of workers being exposed to the radioactive waste.
Disposal of the sample and the handling equipment contaminated by the
waste add to the cost and risk. An answer to these problems may be the
Raman probe, developed under the auspices of the TFA. This technique
can be used in a laboratory hot cell or inside a waste tank -- using the cone
penetrometer. The cone penetrometer is an economical, efficient, safe, and
fast method for deploying characterization tools and sensors (for example,
the Raman probe) directly into radioactive tanks or into the vadose
zone/backfill soils surrounding the tanks (for example, Electrical Resistance
Tomography and sensors).

Technology Description

Raman Probe

The Raman effect is the result of inelastic scattering of light off of molecular
chemical species. Most laser light impinging on a molecule is scattered at
the same wavelength as the incoming light. However, a small fraction of the
light interacts with the vibrational modes of the molecule and is scattered at
a "new" wavelengths. These new wavelengths are the difference between
the laser frequency and the vibrational mode frequencies. Thus, vibrational
spectra -- the equivalent of chemical fingerprints -- are generated. Through
this method, organic compounds such as chelating agents and solvents that
were added to the tanks can be detected and identified. This is extremely
important as organic compounds can provide "fuel" for some in-tank
reactions. Also, this method can detect inorganic compounds that are
byproducts of the nuclear fuels processing activities. These inorganic
materials can be oxidizing agents and glass inhibitors.

The cone penetrometer Raman probe system consists of 1) a fiber optic
filtered penetrometer probe, 2) a probe interface housing, and 3) up to 250
feet of radiation hardened fiber optic cable to connect the probe with the
spectrometer in the instrument trailer (see photo). The probe was designed
and constructed by Lawrence Livermore National Laboratory. The probe
interface housing includes a hermetically sealed sapphire window that is
flush with the penetrometer exterior and has structural integrity of at least 45
tons of pressure (as shown during push and pressure testing performed by
Applied Research Associates, Inc. in FY96). The sapphire window, which is
the probe's optical access to the tank waste material, is chemically resistant
to the corrosive tank waste. Complete chemical and radiation resistance of
the window, braze, and probe were demonstrated and documented in FY96
at the Hanford Site.

The probe is designed for collimated, collinear laser excitation and signal
collection. A collinear configuration was chosen for two reasons: 1) the
configuration provided maximal overlap of the interrogated area with the
collection area and 2) the configuration's inherently compact design makes
placing the probe inside the cone penetrometer easier.

The probe interface is screwed directly into the penetrometer pipe, making
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The Cone Penetrometer Platform is a non-mobile deployment unit that can insert
probes directly into soil, or with more accurate positioning, into tank risers.

the probe an integral portion of the penetrometer. The Raman probe "views"
the waste by means of a mounted, silvered mirror at the end of the probe's
radial access. This mirror connects the optical axis of the probe with the
optical axis of the probe interface window train. The window train ends at
the sapphire window, which is in direct contact with the tank waste material.

The probe receives the laser input through a single fiber optic cable. The
signal from the waste is collected by a fiber optic bundle that has seven
collection fibers. Seven collection fibers are used rather than one to 1)
increase the collection area and, therefore, the efficiency of the probe and
to 2) allow for a larger sample to be studied.

Cone Penetrometer Platform

The cone penetrometer platform, built for users at the Hanford Site, is a
skid-mounted version of a commercially available (truck-mounted) unit. A
skid-mounted system is used to allow greater flexibility for positioning over
risers. The work done by this deployment platform, like the Light-Duty Utility
Arm, depends on the tools that it is deploying. The platform can be used for
positioning the Raman probe to characterize waste inside of the tank. The
platform can also be used to place sensors around a tank to detect and
mitigate leak, monitor leakage plumes, or characterize soil.

The cone penetrometer was designed starting in FY94. SGN Eurisys
Services Corporation led the design and project management with Applied
Research Associates, Inc., Lawrence Livermore National Laboratory, and
Science Applications International Corporation. Construction of the cone
penetrometer was completed in FY96. The platform is built for use in
regulated areas (such as Hanford tank farms). About a 40-ton probe push
capability is provided, and the probes can be inserted into 4-inch and 24-
inch tank risers. The cone penetrometer "package" includes a support trailer
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that provides power and a decontamination system for probe components
withdrawn from contaminated or potentially contaminated environments.
Initial probe sensors include tip stress, sleeve stress, pore pressures,
inclination, temperature, bottom detection, and moisture.

In April 1996, the cone penetrometer was used successfully to deploy the
Electrical Resistance Tomography vertical electrode arrays around the mock
15-meter-diameter steel waste tank on the Hanford Site. This deployment
proved the cone penetrometer push method was cost effective for future
tank farm applications. For more information on using the cone
penetrometer to detect, monitor, and mitigate tank leaks, visit the Leak
Detection Monitoring and Mitigation Home Page.

Team Involved
User:
Hanford Tank Waste Remediation System

Developers and Producers: 
Science Applications International Corporation
Applied Research Associates, Inc.
Lawrence Livermore National Laboratory

For More Information
See the Innovative Technology Summary Report.
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Technology Abstract
Confined Sluicing End Effector

Sludge waste removal is often difficult due to the dense nature of the waste,
and because movement in the tank interior is often limited by obstructions.
In addition, small objects and debris at the bottom of the tanks can interfere
with retrieval systems.

TFA partners from Pacific Northwest National Laboratory and Oak Ridge
Reservation worked with Waterjet Technology, Inc., Westinghouse Hanford
Company, and the University of Missouri at Rolla to develop a waste
retrieval technology that does not place physical strain on the tank or
deployment system. The Confined Sluicing End Effector (CSEE) is a robotic
tool that uses three rotating waterjets at low to medium variable pressure to
cut up and slurry the sludges and saltcake so that they can be pumped from
the tank. The waste is then simultaneously removed using a close-coupled
waterjet pump. In addition to waste removal, the CSEE can be set with
higher-pressure jets to scarify areas on the tank wall that may need to be
selectively removed.

The CSEE, along with the Modified Light-Duty Utility Arm and the Houdini
vehicle, is one of a trio of technologies deployed to remove residual sludge
from the Gunite and Associated Tanks at the Oak Ridge Reservation. The
CSEE is highly effective at removing residual waste and introduces minimal
water to the tank. It is also smaller, lighter, and easier to manipulate than
previous sluicing technologies.

Revised: December 4, 2000
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Confined Sluicing End Effector
Part of the U.S. nuclear legacy is the radioactive waste stored in horizontal
and vertical, cylindrical tanks in Washington, Idaho, Tennessee, and South
Carolina. This waste needs to be safely characterized, retrieved, pretreated,
and immobilized to reduce the long-term risks to workers, the public, and
the environment. Retrieving this waste, which comes in a variety of forms
including both soft and hard sludges and saltcake, is not an easy task
because of the way the tanks were designed. One of the tools developed
under the auspices of the Tanks Focus Area to retrieve this waste is the
Confined Sluicing End Effector (CSEE). This tool uses rotating waterjets to
cut up and slurry the sludges and the saltcake, so they can be pumped from
the tank. This waste can be simultaneously removed using a close-coupled
waterjet pump, which has been provided to the Oak Ridge National
Laboratory for use in the Gunite and Associated Tanks. The 16 tanks have
capacities ranging from 1,500 to 170,000 gallons. The tanks currently hold
sludge heels and sludge with supernate. In addition to waste removal, the
CSEE can be set with higher pressure jets to shave the concrete layers
inside the gunite tank that may need to be selectively removed. The end
effector can also clean and decontaminate the tank walls and residual
hardware inside the tank. This system can be deployed using the robotically
controlled, Modified Light-Duty Utility Arm or with the remote controlled
Schilling Titan II arm mounted on the Houdini vehicle. 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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The Confined Sluicing End Effector is a robotic tool used to cut sludge, scarify
contaminated concrete, or rinse surfaces clean and feed the wastes into the jet
pump conveyence system. The end effector accomplishes this using low to
medium variable pressure water jets.

Problem to Be Solved
Radioactive tank waste, a legacy of our nuclear weapons production, needs
to be removed from aging underground tanks, treated, and immobilized.
This needs to be done because a number of the storage tanks are
approaching or have passed the end of their design life. At the four DOE
sites, numerous tanks have either leaked or are assumed to have leaked
waste into the soil and sediments near the tanks. Thus, the cumulative risk
to the environment is too great to leave this volume of radioactive waste
untreated in these tanks, and the waste must be retrieved. The current
method for removing waste, called the baseline method, is to use long-
range sluicing methods or water monitors and mixer pumps. However,
these technologies have several limitations. For example, long-range
sluicing, while effective, has large risks involved regarding effectively
removing waste heel and use in leaking tanks. An alternative technology
that does not add large amounts of water to the tanks (allowing for
simultaneous removal of added water) and that does not produce a large
physical strain on the deployment system or the tank is needed. The CSEE
may be an answer.

Technology Description
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The CSEE uses three rotating waterjets to direct a short range pressurized
spray of water to effectively break up the waste. Simultaneously, the water
and dislodged tank waste or gunite particles, are aspirated using a three-
phase (air, liquid, solids) jet pump-driven conveyance system. The material
is pumped outside of the tank where it can be stored for treatment.
Operators using this technology can cut up saltcake or sludge inside the
tank. Other uses include scouring a layer of concrete off of the gunite tank
walls, or rinsing the walls and interior tank equipment to reduce
contamination.

The CSEE must be applied directly to the waste surface. The system can be
deployed on a Schilling Titan II arm mounted on a remote vehicle, such as
the Houdini, or on a robotic arm system such as the Modified Light-Duty
Utility Arm. The end effector is one-fourth of the mass of all previous
technologies developed for this work. This means a smaller deployment
system can be used; this is a distinct advantage when working with
underground tanks and in the confines of a fenced tank farm. The end
effector also transmits very little force to the deployment device.

Team Involved
Users: Oak Ridge National Laboratory Gunite and Associated Tanks-
Treatability Study.
Producers and Developers: Waterjet Technology, Inc., Pacific
Northwest National Laboratory, Westinghouse Hanford Company, Oak
Ridge National Laboratory, University of Missouri at Rolla

REFERENCES AND BIBLIOGRAPHY
Gephart, R. E. and R. E. Lundgren. 1996. Hanford Tank Clean up: A Guide
to Understanding the Technical Issues. PNL-10773, Pacific Northwest
National Laboratory, Richland, Washington.

Pacific Northwest National Laboratory (PNNL). 1996. Selected
Environmental Technologies. PNNL-SA-27967, Pacific Northwest National
Laboratory, Richland, Washington.

Tanks Focus Area (TFA). 1996. Multiyear Program Plan, FY97-FY99.
PNNL-11272, Pacific Northwest National Laboratory, Richland, Washington.
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Technology Abstract
Electrochemical Noise Corrosion

Probe
High-level liquid wastes at the Savannah River Site and Hanford are
stored in carbon steel tanks that are susceptible to nitrate ion-induced
corrosion cracking. This is prevented by monitoring and maintaining
adequate nitrate, nitrite and hydroxide ion levels. At the Hanford Site,
leaks began to appear in the single-shell tanks shortly after nitrate-
based waste was added to the tanks in the 1950s. Leaks are now
confirmed or suspected in 67 single-shell tanks. The tanks may be
leaking as a result of localized corrosion of the steel tank wall. This
corrosion could result from nitrate stress corrosion cracking and
pitting. Historically, tank waste samples and process knowledge were
used to ensure that the waste was within chemistry specifications to
avoid corroding the tanks. The sampling and analysis techniques used
to ensure the waste stays within specifications are expensive and do
not provide timely data.

Thus, another method was needed to monitor the waste. A 2-year
laboratory study was started at the Hanford Site in 1995 to provide a
technical basis for using electrochemical noise to monitor in-tank
corrosion. Electrochemical noise consists of low frequency (< 1 Hz)
and small amplitude signals that are spontaneously generated during
corrosion by electrochemical reactions. Based on this study, a
prototype system was built and then deployed in Hanford Tank 241-
AZ-101 in August 1996. An enhanced system was then designed and
installed in Tank 241-AN-107 in September 1997. The corrosion
probes are simple in design and relatively inexpensive, compared to
the costs of tank sampling and laboratory chemistry analysis. Using
this technology, corrosion monitoring (which is a site requirement) can
significantly reduce downstream costs by providing real-time data that
would limit the amount of inhibitor added to control corrosion.

Based on lessons learned from deploying these earlier probes, the
Tanks Focus Area and its partners developed a new electrochemical
noise corrosion probe and installed it in tank 241-AN-102 at the
Hanford Site. The probe consists of eight, containing three electrodes
each. Six arrays are immersed in the liquid waste and two are

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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exposed to the vapor space above the waste. Instantaneous
variations in electrochemical corrosion voltage and current among the
electrodes can be analyzed to identify the extent and rate of corrosion,
and to discriminate among corrosion mechanisms (e.g., uniform,
pitting). Continuing to improve upon previous versions, a new
multifunction probe is under development that will contain enhanced
fuctionality and automated data analysis software. In addition to
monitoring corrosion at the Hanford Site, the electrochemical noise
corrosion probe is being combined with a corrosion species monitor at
the Savannah River Site to improve their corrosion sampling and
analysis methods.

Revised: December 2, 1999
 

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - FOCUS ON...

http://emslws03/tfa/specann/corrprobe.htm[10/13/2009 10:53:02 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

 

Oak Ridge
Reservation

Savannah River Site

Hanford Site

Idaho National
Engineering

& Environmental

FOCUS ON...

Controlling Corrosion
Tanks Focus Area
Reduces Cleanup Costs with
Corrosion Monitoring Probe
Steel shortages during World War II still plague us today.
During the war, stainless steel was very hard to obtain,
so many government and private organizations used
carbon steel, which was far less resistant to attack by
acidic liquids.

At the Hanford Site in arid southeastern Washington
State, plutonium was being produced for the world's first
atomic weapon (this project was code-named: "the
Manhattan Project"). In producing the plutonium, waste
was generated and stored in carbon steel tanks. Today
at Hanford, 177 underground tanks, which contain 54
million gallons of waste, reside in the desert soil.

Plutonium production processes used nitric acid,
resulting in a highly acidic liquid waste stream. Before
the liquid was pumped to the carbon steel storage tanks,
it was neutralized by adding large quantities of sodium
hydroxide. This made the waste highly caustic (pH
greater than 12) and was done to avoid rapid corrosion
of the carbon-steel tanks.

Because certain types of
tank corrosion, such as
pitting and stress
cracking, are capable of
quickly damaging a tank,
rapid detection will allow
tank life to be extended,
promising significant

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Laboratory
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The addition of sodium hydroxide to the acidic
liquid waste produces a very caustic (or basic)
waste.

Corrosion Inhibitor: A
Necessary Evil
Although necessary, the addition of corrosion inhibitor
(water and sodium hydroxide) is a costly and less-than-
efficient process for two reasons. First, any inhibitor
added to the tanks becomes additional waste that must
be treated as the tanks are closed. Sodium, in particular,
significantly increases the volume of waste that must be
treated and disposed; this increases the cost. Second,
adding large volumes of corrosion inhibitor adds to the
problem of managing limited tank space.

Current corrosion monitoring techniques (sampling and
analysis) are expensive and do not provide timely data.
Previous techniques are effective at monitoring uniform
corrosion, but are not well suited for detecting the onset
of localized corrosion. What the Site needed was an
efficient, accurate way to monitor corrosion conditions in
each tank to identify when inhibitor should be added. The
Tanks Focus Area, in collaboration with Hanford's Tank
Waste Remediation System, found the answer in an
electrochemical noise monitoring system.
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Noise, Noise, Noise
For many years electrochemical noise was observed
during corrosion and other electrochemical reactions.
Typically, electrochemical noise consists of low
frequency signals that are generated by electrochemical
reactions occurring at corroding surfaces.

Laboratory studies reported that electrochemical analysis
is well suited for identifying and monitoring the onset of
localized corrosion and for measuring uniform corrosion
rates. Based on this information, a prototype probe was
built and deployed in Tank 241-AZ-101 in August 1996.
A more complex probe was then designed and installed
in Tank 241-AN-107 in September 1997.

New Probe Can Really Detect
The AN-107 probe was both functional and educational:
functional in that it provided detailed data about localized
corrosion in the tank, and educational because the
engineers and data analysts realized that they needed
improved sensitivity to determine what was happening in
the tank. The Tanks Focus Area took the lessons
learned from the AN-107 probe and built a new
electrochemical noise (EN) monitoring probe.

On September 1, 1998, the new EN probe was installed
in Hanford Tank 241-AN-102. This instrument has
improved sensitivity and can automatically collect data
from eight points in the tank at the rate of one
measurement per second.

Using the corrosion monitoring probe means the Hanford
Site can avoid $1.7  million in future 
waste treatment and disposal costs by not adding
unnecessary chemical to the tank.

The electrochemical noise corrosion probe is simple
in design and relatively inexpensive, compared to
the costs of tank sampling and laboratory chemistry
analysis. The corrosion monitoring probe is
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constructed from small diameter stainless steel pipe
that can fit through a tank riser. Monitoring sensors
are located in the electrode array, shown above.

The AN-102 probe has enhanced data analysis software.
For operators, this software notifies them when corrosion
is occurring in tanks, allowing them to take quick and
efficient actions. For researchers, the software allows the
corrosion data to be stored in an exportable format, so it
can be easily translated to other computers and used in
further tank analysis. In addition, the software can
perform and graphically present statistical analyses.

Tanks Focus Area: Part of a
Team Effort
The EN probe was fabricated by HiLine Engineering and
deployed by Lockheed Martin Hanford Corporation.
Funding and resource support for development, testing
and deployment of the corrosion probes was provided by
the Tanks Focus Area and Hanford's Tank Waste
Remediation System.

Combining Probes to Combat Corrosion

Like the Hanford Site, the Savannah River Site is
concerned about maintaining tank integrity through
corrosion monitoring and chemistry control. While the
Hanford Site is pursuing EN monitoring techniques to
provide real-time corrosion data, the Savannah River
Site has emphasized Raman chemical analysis
techniques to more cost-effectively evaluate the proper
balance of corrosion inhibitor in their tanks.

Through an industrial procurement funded by the U.S.
Department of Energy's Characterization, Monitoring and
Sensor Technology Crosscut Program via its Nevada
Operations Office, EIC Laboratories of Norwood,
Massachusetts, is developing a hybrid design that
incorporates both technologies into a single probe. In
May 1998, EIC completed feasibility tests using a Raman
chemistry probe to monitor the concentrations of three
corrosion-related species. For the species of interest, the
Raman probe provided a satisfactory level of detection.
By the end of September, 1999, EIC plans to fabricate
the hybrid corrosion probe and deployment platform for a
Savannah River Site tank application.

As a result of the successful deployment of the EN
corrosion probes at the Hanford Site, the Tanks Focus
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Area is supporting Westinghouse Savannah River
Company by funding the transfer of EN technology and
its integration with the Raman corrosion species monitor
at the Savannah River Site. The combined probe will be
ready for deployment by the year 2000, providing
valuable data comparing the performance of two
technologies. Collaboration between the Savannah River
and Hanford Sites will provide data allowing better and
more cost-effective methods to manage the tanks and
control corrosion.

The Energy
Department's
Offices 
of Science
and
Technology, 
Waste
Management,
and 
Environmental
Restoration 
created and
fund the
Tanks Focus
Area.

The U.S.
Department of
Energy's
Richland 
Operations
Office leads
the 
Tanks Focus
Area
Management
Team.

Pacific
Northwest
National
Laboratory 
leads the
Tanks Focus
Area
Technical
Team.

"This is the first application of
this technology to high-level
waste tank environments in this
country. The ability to detect the
onset of localized corrosion
represents a real step forward
in maintaining tank integrity."

-  Dana Bryson
    DOE's Director of Operations
    Program Division, Hanford Site

For More Information on this
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Technology, contact:

Mike Terry 
Safety Technology

Integration
Manager 

Los Alamos
National laboratory 

Phone: 509-372-
4303 

Fax: 509-372-6364

E-Mail:
mtt@lanl.gov

Tom Thomas 
Characterization

Technology Integration
Manager 

Lockheed Martin Idaho
Technologies Co. 

Phone: 208-526-3086 
Fax: 208-526-0425 
E-Mail: trt@inel.gov

Tanks Focus Area Technical Team 
Home Page: http://www.pnl.gov/tfa

Revised: December 2, 1999
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Data Gathering Cabinet (Indoor Photo) Final Welds AN-104 Probe Features

Pulling the Data Wires Wire Pull Complete
Electrode Array for Tank AN-

104 Probe

Water Lance
Strain Gauges Measure Probe

Flex Shield Plug Protects

Gas Sampling Ports Terminal Housing Terminal Blocks

Removing Existing High Level Detector Leveling the Probe Positioning the Probe

AN-104 Probe Install Complete Checking Signal Wiring Data Acquisition Equipment

Background | Tank Sites | Key Accomplishments | Technical Highlights



TFA - Photos

http://emslws03/tfa/photos.asp?TechnologyID=108&CategoryID=6[10/13/2009 10:53:05 AM]

 

Technologies and Photos | Tanks Technology Guide | People and Organizations 
Contacts | Acronyms | Glossary | Presentations | Program Documents

Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Photos

http://emslws03/tfa/photos.asp?TechnologyID=127&CategoryID=6[10/13/2009 10:53:08 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Technologies
Corrosion Probe for Stainless-Steel Tanks

Uniform Corrosion Tests Stress Corrosion Cracking Probe Installation at Oak Ridge Reservation

Installation in W-23 Riser Probe Cabinet

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Technology Abstract

http://emslws03/tfa/abstracts/corr-chemprobe.htm[10/13/2009 10:53:10 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Technology Abstract
Corrosion/Chemistry Probe

Like the Hanford Site, the Savannah River Site (SRS) high-level
waste is stored in carbon steel tanks that are susceptible to nitrate
ion-induced corrosion cracking. This is prevented by monitoring and
maintaining adequate nitrate, nitrite and hydroxide ion levels. While
Hanford is pursuing electrochemical noise (EN) monitoring techniquies
to provide real-time corrosion data, SRS is focusing on Raman
chemical analysis techniques to more cost-effectively evaluate the
proper balance of corrosion inhibitor in their tanks.

Through an industrial procurement funded by the U.S. Department of
Energy's Characterization, Monitoring, and Sensor Technology
Crosscut Program, EIC Laboratories of Norwood, Massachusetts is
developing a hybrid probe design that incorporates both technologies
into a single probe. In May 1998, EIC completed feasibility tests using
a Raman chemistry probe to monitor the concentrations of three
corrosion-related species. For the species of interest, the Raman
probe provided a satisfactory level of detection. By the end of
September 1999, fabrication of the hybrid corrosion probe was
complete, and Hiline Engineering of Richland, Washington began
developing a deployment platform for the tank.

As a result of the succcessful deployment of the EN corrosion probes
at Hanford, the Tanks Focus Area is supporting Westinghouse
Savannah River Company by funding the transfer of the EN
technology and its integration with the Raman corrosion species
monitor at SRS. The combined corrosion/chemistry probe planned for
deployment at SRS will provide valuable data for comparing the
performance of the two corrosion monitoring technologies. Knowledge
of the concentrations of the three corrosion-related species in tank
waste will prevent the addition of excess corrosion inhibiting
chemicals such as sodium hydroxide. The site will then save costs
associated with the addition of excess inhibitors and the later
processing of the salts as low-level waste. Collaboration between
SRS and Hanford will provide data allowing better and more cost-
effective methods to manage the tanks and control corrosion.

Revised: January 17, 2001
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Preliminary Design of Combined Electrochemical
Noise/Chemical Species Corrosion Probe
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Reviewing the Test Procedures
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Countercurrent Decanting
One of the challenges of treating radioactive tank waste for final disposal is
the viscous sludge on the bottom of some Savannah River Site, Oak Ridge
Reservation, and Hanford Site tanks. This sludge is a thick layer containing
chemicals that have precipitated or settled to the bottom of the tank. These
sludges contain highly radioactive elements that need to be disposed of as
high-level waste. The sludges also contain nonradioactive components that
could be disposed of as low-level waste (which is less expensive) or that
will upset future immobilization processes, such as vitrification. Therefore,
components that do not require expensive high-level waste disposal and/or
that will complicate immobilization need to be removed.

The current plans at the Savannah River and Hanford Sites are to process
the sludge in large batches (1,000,000 gallons) either in the tank or in large
processing containers. Processing the waste in these large batches is
relatively simple but, overall, has poor efficiency and less control of mixing,
mass transfer, heat transfer, and chemical kinetics. One answer to these
disadvantages is to use continuous processing instead of batch processing.
One continuous processing method being considered is countercurrent
decanting. This method can process the waste in smaller equipment (which
will cost less), presents less risk, provides better control, and produces less
impact and faster recovery from process upsets.

Problem Being Solved
One of the U.S. Department of Energy's primary goals is to immobilize the
radioactive waste stored in underground tanks at several locations across
the country. This can be done by turning all of the waste into glass or
another form that will safely entrap the radionuclides and hazardous
chemicals for hundreds of years. However, this is a very expensive process,
and the government does not have unlimited money. Therefore, a great
need exists to separate the tank waste into high- and low-level waste. The
low-level waste can be disposed of by simpler and less expensive methods
than the high-level waste and at less risk to the workers.

The current plans for accomplishing this require the waste to be mixed with
large volumes of water and possibly certain chemicals, such as sodium
hydroxide. Large volumes of wash solution, powerful mixing pumps, and
long settling times are required. This process is considered less than
efficient, and the equipment necessary will be expensive. An efficient

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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alternative that reduces the cost and the risk to workers is needed.
Countercurrent decantation could be this alternative.

Technology Information
Countercurrent decantation has been used by industry for years. With
adaptation, it can be used to more efficiently wash the radioactive sludges,
decant (remove) the liquids that contain the low-level waste chemicals that
will dissolve, and concentrate the radioactive components in the solids. This
technique uses a series of clarifiers to wash sludge in a cascade,
concentrating the sludge in the final stage and producing a liquid stream
with a very low solids content. Typically, three to seven small vessels are
connected such that sludge and wash water flow in opposite, or
countercurrent, directions. The use of smaller process vessels affords many
advantages over the use of the larger waste tanks. By reusing wash water,
the waste volume produced by the process is reduced and the load on the
evaporator is reduced. Large mixing pumps are not required for the small
process vessels. Intimate mixing of the sludge and the wash water can be
achieved during the introduction of these materials to each decantation unit.
This intimate mixing also enhances the action of small quantities of
flocculating agents on the settling rates observed for these systems, thereby
improving processing times. A number of flocculating agents have been
studied to date. These preliminary tests indicate that those flocculating
agents employed in the aluminum industry are the most effective in
increasing unit production rates. This method, which is more complex, can
process the waste in smaller equipment, presents less risk, and provides
better control, faster startups and shutdowns, and less impact and faster
recovery from process upsets.

Future Plans
During FY97, a pilot-scale countercurrent decant system will be designed,
fabricated, and installed at the Savannah River Site. Then, testing will be
done with simulated waste. In FY98, the pilot-scale system testing will be
completed using sludge simulants and flocculants identified in FY96. Also in
FY98, a continuous flow sludge separation system will be designed, and
procurement of this system will begin at the Hanford Site. In FY99, a
continuous sludge treatment system will be installed and demonstrated
using actual tank waste at the Hanford Site.

Team Involved
User: Savannah River Site
Producers and Developers: Westinghouse Savannah River Company,
Colorado Minerals Research Institute

References
Tanks Focus Area (TFA). 1996. Tanks Focus Area Multiyear Program Plan
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Reference Abstract
Crossflow Filtration Using a Cells

Unit Filter

At the Idaho National Engineering and Environmental Laboratory,
liquid waste raffinates resulting from nuclear fuel reprocessing
operations were solidified into a granular calcine material.
Approximately 4,000 m3 of calcine are now stored in concrete-
encased stainless steel bins at the site's Idaho Nuclear Technology
and Engineering Center (INTEC). Greater than 99 weight percent of
the calcine is non-radioactive inert materials. By separating
radioactive and non-radioactive constituents into high and low activity
fractions, a significant high-activity volume reduction can be achieved.

Prior to separation processes, calcine dissolution must be performed
to remove solids. However, dissolution studies have shown a small
percentage of solids present after dissolution. Undissolved solids
(UDS) in solution must be removed prior to downstream processes
such as solvent extraction and ion exchange. Furthermore, residual
UDS in solutions have the potential to carry excess radioactivity into
low activity waste fractions, if not removed.

TFA and site partners conducted filtration experiments using the Cells
Unit Filter (CUF) on actual dissolved H-4 calcine and dissolved Run
1027 non-radioactive pilot plant calcine. The purpose of this testing
was to evaluate the removal and operational efficiency of crossflow
filtration on slurries of various solids loading. Experimental results
indicated the potential for crossflow filtration to be used as an effective
means for removing undissolved solids from dissolved calcine slurries.

Reference:

Mann, N.R, T.A. Todd, 1998. Evaluation and Testing of the Cells Unit
Corssflow Filter on INEEL Dissolved Calcine Slurries. INEEL/EXT-98-
00749, Idaho National Engineering and Environmental Laboratory,
Idaho Falls, ID. (August)

Revised: December 6, 1999
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Technology Abstract
Disposable Crawler

As much as 40,000 gallons of residual waste can remain in waste
tanks after conventional waste removal techniques are completed. In
the case of Tank 19 at the Savannah River Site (SRS), this residual
waste consists of thick sludge covered by a zeolite crust. Before Tank
19 can be closed, this sludge waste must be removed from the tank
floor. Because there are no internal obstructions in Tank 19, systems
such as remote vehicles and sluicers can be deployed to conduct the
retrieval efforts.

In FY98, TFA and site partners at SRS began developing a disposable
crawler for residual heel removal in Tank 19. The crawler's base is
made of off-the-shelf motorized treads from Inuktun® that break up
and mobilize the sludge.. The crawler's top-mounted sluicer then uses
a high-pressure water-jet to move the loosened materials toward the
transfer pump.

This low-cost system uses less water than a tank-mounted top sluicer
and can be disposed of with other in-tank equipment, avoiding
expensive decontamination activities.

Deployment of the Disposable Crawler at SRS will enhance the
primary heel retrieval efforts using the Flygt Mixer. An evaluation of
the applicability of SRS heel-retrieval performance for use at the
Hanford Site will be completed and a recommendation report
containing data and lessons learned will be developed.

Revised: December 12, 2000
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Movies
SRS Tank Crawler
Field Mobility and
Flow Testing

Download Movie (19.33MB)
 

As part of the Tank 19 Heel Retrieval
Project at the Savannah River Site,
the TFA assisted in the development
of a remote crawler vehicle. The
crawler deploys through a tank riser
and unfolds on the tank floor. A
sluicing nozzle attaches to the
crawler platform, and can be directed
at various angles to dislodge sludge
waste.
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Technologies
Disposable Crawler

Testing the Spray Function Crawling Tester Coupling

Crawler Frame Disposable Crawler Sluicer and Treads

Sluicer: Inexpensive and Effective Disposable Crawler Deployment Platform Pump Suction Hose

Crawler Pump Conceptual Design of Disposable Crawler
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Technologies
Dual Coriolis Monitoring System

Test Loop Setup Coriolis Meter Mott Cross-flow Filter

Flushing Arrangement Moyno Pump Data Acquisition and Control

Completed Prototype
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Technology Abstract
Enhanced Sludge Washing

Sludge in certain tanks at the Hanford Site and Oak Ridge
Reservation presents pretreatment, retrieval, and immobilization
problems. In pretreatment, the sludge contains high concentrations of
nonradioactive components, notably aluminum, chromium, and
phosphates. Nonradioactive components 1) add to the volume of the
final waste form, increasing cost and schedule, and 2) can have
deleterious impacts on the quality of the glass, which allows only small
amounts of waste to be added to each glass log, greatly increasing
the immobilization and long-term storage costs associated with waste
remediation.

Enhanced sludge washing is the proposed method of treating the
sludge at the Hanford Site. This process involves a series of
"washes," where tank waste is mixed with aqueous solutions
containing sodium hydroxide, heated, cooled, and then the liquid,
which contains the nonradioactive elements, is decanted (photo). The
Tanks Focus Area is performing tests to gather more information on
enhanced sludge washing.

Revised: December 2, 1999
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Oak Ridge
Reservation

Savannah River Site

Hanford Site

Idaho National
Engineering &
Environmental

Laboratory

The chemical composition of waste stored in
tanks at the Hanford Site varies from tank to

tank, making waste pretreatment an
unpredictable science, at best. Tests conducted
by the Tanks Focus Area and its partners are

helping users at the Hanford Site gain an
understanding of the reactions that occur

during the wash, leach and dissolution process
of waste pretreatment.

Vitrification

Vitrification is a process that melts
concentrated radioactive waste with

glass-forming materials. After cooling
and hardening, the resulting solid waste

form is suitable for long-term storage
and disposal.

FOCUS ON…
Turning Hanford Sludge into Glass

Pretreatment Reduces Waste Volume to Save Time and
Money 

Pretreatment Reduces Waste Volume
to Save. Time and Money Radioactive
waste stored in underground tanks at
the Hanford Site must be immobilized
for long-term storage and disposal.
Before this happens, the waste will
undergo chemical treatment to remove
high concentrations of nonradioactive
components. Nonradioactive
components can impact the waste
immobilization process and add to the
volume of waste, which increases costs
for treatment and disposal.

From Plutonium Production to
Volume Reduction

Studies conducted by the Tanks Focus
Area and its partners are helping sites
such as Hanford understand how tank waste responds chemically in
pretreatment processes so the waste can be cost effectively immobilized and
disposed.

The Hanford Site in southeastern
Washington State was part of the
Manhattan Project during World War II.
Production of plutonium and other
materials for nuclear weapons generated
large volumes of radioactive and chemical
wastes. Work is now underway to retrieve
and immobilize the tank waste through a
process called vitrification.

Before the waste is vitrified, it is subjected to a series of chemical separations
and conditioning steps called "pretreatment." Pretreatment processes
concentrate the highly radioactive waste into a relatively small volume, and
clean up the nonradioactive chemicals into a separate, larger volume with
much less radioactivity. Removing chemicals that don't immobilize well in the
vitrification process can reduce the volume of highly radioactive waste even
further.
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"Support from the Tanks
Focus Area in sludge

washing has been
instrumental in confirming

this technology path and in
providing valuable technical

baseline data." 

-Neil Brown DOE Office of
River Protection

Sludge Washing Removes Nonradioactive Elements from Tank Waste

An old gold prospector hunches over a stream
with a pan full of mud. He adds some water,
swirls it around and pours it off, letting the water
carry some of the dirt and sand out of the pan.
He repeats this process several times, ending up
with a few grains of gold in the bottom of his
pan. TFA isn't mining for gold, but is adapting an
old technology -caustic leaching and water
washing - to sift through batches of tank sludge. 

But because tank waste is much more complex
than stream water and beach sand, chemicals
must be added to encourage the separations. The
chemicals dissolve the soluble salts, isolating the
radioactive elements. This reduces the volume of
waste that must be treated and stored as high-
level waste - a costly process worth its weight in
gold!

Sludge washing separates
radioactive waste into a large
low-activity portion and a
smaller high-activity portion

 

Current plans call for pretreatment of the site's tank sludge using a process called enhanced sludge
washing. Enhanced sludge washing involves numerous steps. In the first step, called caustic leaching,
sludges are mixed with a concentrated solution of sodium hydroxide. This solution is heated and cooled.
The liquid is then pumped away, leaving behind a much reduced volume of radioactive sludge. The
remaining sludge is then washed several times with a more dilute solution to remove additional
nonradioactive chemicals. The result of these leaching and washing steps is a much smaller volume of
radioactive sludge.

Proof is in the "Pudding"

Hanford Site tank waste managers wanted assurance that baseline assumptions
for sludge washing would work as they progressed down the path to vitrification.
The regulatory agencies that oversee Hanford Site cleanup activities also required
this proof.

The Tanks Focus Area and its partners conducted numerous sludge washing tests
with three objectives: 1) prove the enhanced sludge washing process worked
effectively for pretreatment of Hanford's tank waste, 2) confirm the performance of
enhanced sludge washing on problem constituents like chromium, and 3) identify
the operating range of sludge washing for preventing the formation of gels and
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By understanding the
critical parameters
involved with waste
pretreatment, the Tanks
Focus Area and its
partners are providing
important information
to users at the Hanford
Site to avoid pipe
plugging and help meet
waste volume
requirements.

undesired solids.

Processing Conditions Effect Quality, Volume of Glass

Sludge samples from dozens Hanford tanks were used to test the effects of
dilute hydroxide washing. Responses to the leaching and washing were highly
variable; temperature, time, and hydroxide concentration all affected the results.
The tests did confirm that leaching the tank solids with caustic significantly
reduced the amount of high-level waste glass.

The Tanks Focus Area experiments highlight the inability of a single set of
process conditions to adequately treat the various types of tank sludge,
reinforcing the importance of performing these types of tests to determine
optimal processing conditions. These studies provide a basis for selecting
processing and chemical conditions that minimize costs and reduce waste
volumes, and also fulfilled the regulatory requirement to project the impact of
enhanced sludge washing on glass production at the Hanford Site.

 

Chromium Poses Problems

Chromium can crystallize in glass, form deposits in the melter, and limit the amount of waste that can be
added to the glass. These factors greatly increase the cost and risk to immobilize, store, and dispose the
waste. Hanford Site users asked the Tanks Focus Area to determine the effectiveness of the enhanced
sludge washing process for chromium removal.

Studies conducted by the Tanks Focus Area confirmed permanganate and elemental oxygen, both
chemical oxidants, are highly effective at enhancing conditions for chromium removal from waste solids
under alkaline conditions. Chromium removal of 99% and 97% was obtained. These results are
encouraging Ñ the oxidation process is benign, no metals are added to the residual solids, and the process
is easily implemented.

Before (left) and after (above): Carbon steel pipes with aged plugs
and crystals creeping outside the pipes.

Leachate Chemistry Controls Solids Formation
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About 54 million gallons of
radioactive waste are stored in
tanks at the Hanford Site. By

separating out the nonradioactive
elements of the waste through

various pretreatment processes,
the amount of waste requiring
immobilization can be greatly
reduced. One estimate is that

pretreatment can reduce the high-
level waste volume by ~60%.

Reductions in radioactive waste
volume will result in significant

cost and time savings.

The Energy Department's
Offices of Science and
Technology, Waste
Management and
Environmental Restoration
created and fund Tanks
Focus Area.

The U.S. Department of
Energy's Richland
Operations Office leads the
Tanks Focus Area Program
Management Team.

Pacific Northwest National
Laboratory leads the Tanks
Focus Area Technical Team.

After sludge leaching and washing, nonradioactive materials in the
resulting leachate are transported by pipe through the remaining
pretreatment steps. Chemicals in the waste can react with leaching
and washing chemicals to form solids and gels. This can plug pipes
and interfere with pumps, filters, and other process equipment,
causing time-consuming and costly delays.

The Tanks Focus Area and its partners conducted tests with
Hanford tank sludge to determine the operating range for effectively
leaching and washing the sludge without causing solids to form in
processing solutions. Experimental results and computer model
calculations showed temperature and solution concentrations to be
significant factors. The operating range dramatically decreased as
process temperature decreased. In solutions containing phosphate
and fluoride, solids formation was harder to control at higher sodium

hydroxide concentrations. Another experiment showed that adding lime (calcium oxide) to the sludge was
effective in controlling gel formation.

Tanks Focus Area Part of a Team Effort

Sludge samples were provided by the Hanford Tank Waste
Remediation System. Staff at Pacific Northwest National Laboratory
performed the chromium leaching tests and published the report. Los
Alamos National Laboratory, Pacific Northwest National Laboratory,
and Oak Ridge National Laboratory conducted the enhanced sludge
washing experiments and reported the results. The leachate
chemistry tests, modeling, and report were completed at Oak Ridge
National Laboratory.
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For technical information about Tanks Focus Area
pretreatment and immobilization activities, contact:

Phil McGinnis 
Pretreatment Technology 
Integration Manager 
Phone: 423-576-6845 
E-Mail: cpz@ornl.gov

Bill Holtzscheiter
Immobilization Technology 
Integration Manager
Phone: 803-725-2170 
E-Mail: holtzscheiter@srs.gov

Tanks Focus Area Home Page: http://www.pnl.gov/tfa
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Technologies
Enhanced Sludge Washing

Sludge sampling at Oak Ridge
Reservation

Sludge and supernate
monitoring

Apparatus for controlled mixing and
temperature testing

Hot cell sludge testing equipment
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Technology Abstract
Enhanced Sluicing Systems

The Department of Energy complex has horizontal and vertical
cylindrical steel and concrete waste storage tanks that require
remediation. Removal of bulk saltcake and sludge, saltcake heels,
hard sludge heels, and debris will be required. The baseline methods
involves long-range sluicing or mixer pumps. Enhanced approaches
are required for retrieving hard sludge, heavy residual waste, bulk
waste in leaking tanks where water use is restricted, and debris and
contaminated floor and wall segments.

Performance and cost data comparing enhanced retrieval methods to
the performance baseline of past-practice sluicing are needed for
Hanford's single-shell tanks. Data will be applied to the selection of
retrieval systems for 1) Tank 241-C-106 bulk waste removal (W320
Project) 2) retrieval of single-shell tanks during privatization phase I
(Initial Single-Shell Tanks Retrieval System), and 3) concept design
technical input to the privatization phase II specification.

In addition to single-shell tanks, retrieval of double-shell tanks using
the baseline of two mixer pumps is expected to leave a considerable
amount of heavy and/or cohesive sludge heel. While this is adequate
for initial high- level waste feed, the program needs assurance that if
the effective cleaning radius of the mixers proves insufficient, that a
backup method can be deployed to mobilize enough residual waste to
complete the mission. Further effort in predicting the effective cleaning
radius by characterizing the shear strength, or resistance to
mobilization, of the sludge is needed to plan for use of a backup
method. Alternative or supplementary methods are needed to better
mobilize sludge from double-shell tanks containing high-level waste
feed for phase I privatization. Other double-shell tanks may contain
hard heels, sludge, and other waste types, waste which mixer pumps
will not adequately mobilize. This is another application for a well
characterized sluicing system.

Revised: December 2, 1999
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Brochures

Reaching Farther with the
Light-Duty Utility Arm
Sites that Benefit
Hanford Site

Far Out Waste
The U.S. Department of Energy is progressing in its efforts to remediate 273
underground storage tanks containing about 94 million gallons of radioactive
waste at four sites. With the support of the Tanks Focus Area and the Tank
Waste Remediation System, the technical data required to determine
retrieval performance objectives for 177 tanks at the Hanford Site in
Washington State is being collected through the Hanford Tanks Initiative.
The data is being obtained by deploying a characterization technology to
examine the waste and the surrounding soil and deploying an industrially
available retrieval technology adapted for use in radioactive tanks.

The key to closure is determining the retrieval performance criteria - how
much waste must be retrieved and what can be left in the tanks in terms of
amount of waste, types of waste, and levels of radioactivity? To meet the
performance criteria, the composition of residual waste remaining in the
tank must be determined.

Current technologies to sample residual waste are limited to those that can
sample directly below the small openings in the tanks (called risers).
However, there is often no waste remaining directly below the risers, and
even when such waste exists, sampling it alone can provide an inaccurate
representation of the tank contents.

Far and Away the Best Technology
The Light-Duty Utility Arm (LDUA), developed by the Tanks Focus Area,
contains a flexible and adaptive robotic arm that can be positioned in the

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.doe.gov/
http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
http://www.hanford.gov/tanks/hti/hti.htm
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tanks through risers as small as 12 inches in diameter. It also contains a
telescoping deployment housing, a deployment vehicle, an operations
trailer, and various tools called end effectors. The end effectors can be
deployed at multiple elevations and positions within the tank. Various end
effectors can be used to survey, sample, and retrieve the waste.

Originally, the LDUA had a radial reach up to 13.5 feet from the centerline of
the tank opening. A new end effector called the Extended Reach End
Effector adds 81 inches (6.75 feet) to the arm's reach, providing the system
with the ability to reach over 20 feet. This end effector allows the LDUA to
obtain 50-milliliter surface samples from the tank walls and floor. The device
is pneumatically actuated and has a unique detachable sampler with a
clamping force of 50 to 300 pounds. As with all LDUA end effectors, the
extended reach device is designed to meet the requirements for safety in
operation, radiation, corrosion, and flammable gas specified for
deployments in Hanford tanks.

In fiscal year 1998, the Extended Reach End Effector will assess the waste
in Tank AX-104 in Hanford's 200-East Area using stereo video cameras. It
will also retrieve samples for laboratory analysis. This tank is one of the
larger tanks at Hanford, with a 1-million-gallon capacity. Other samplers
have been unable to reach the floor or walls of this tank to collect samples
of the residual waste. Plans are in place to use the end effector in another
tank at Hanford in the future.

Key Technology Events
 March 1998 - Complete LDUA sampling campaign in Hanford Tank

AX-104

 June 1998 - Issue preliminary analytical results

 September 1998 - Issue final analytical results
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The Extended Reach End Effector, shown here in a
nonradioactive demonstration, increases the reach of the Light-
Duty Utility Arm to over 20 feet. Outfitted with two cameras and
a sampler, the tool is well designed to take tank waste samples.

Partners in the Solution
Site Users: Hanford Site

Producers and Developers: Idaho National Engineering and
Environmental Laboratory, Los Alamos Technical Associates, Oak Ridge
National Laboratory, Sandia National Laboratories, Spar Aerospace Ltd,
Pacific Northwest National Laboratory, Westinghouse Hanford Company,
and Savannah River Technology Center

http://www.inel.gov/
http://www.inel.gov/
http://www.ornl.gov/ornlhome/home.htm
http://www.ornl.gov/ornlhome/home.htm
http://www.sandia.gov/
http://www.spar.ca/
http://www.pnl.gov/
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In fiscal year 1996, the Light-Duty Utility Arm was deployed in
Hanford Tank T-106. The Extended Reach End Effector now
will allow the device to sample contents over an even larger
area of a tank.

Revised: December 2, 1999
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The Tanks Focus Area works with multiple partners to develop science
and technology for remediating tank waste at five sites across the country.
The following selections provide information and photos related to some of
these technical solutions, and the sites involved in the program. In the
Photo links, click on the thumbnail version of the photo to view a larger
photo, including a complete caption and link for downloading .tif version of
the image.

To find a photo by keyword, please use our search function.

| A | B | C | D | E | F | G | H | I | J | K | L | M | N | O | P | Q | R | 
| S | T | U | V | W | X | Y | Z |

For a listing sorted by remediation area, select one of the following links:

| Characterization | Closure | Immobilization | Pretreatment | Retrieval | Safety |
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Tandem Synthetic Aperture Focusing Technique (TSAFT)
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Technology Abstract
Small Tank Fluidic Sampling and Retrieval
System

A Voluntary Consent Order between the DOE-Idaho Operations Office
and the state of Idaho dictates closure of 700 small tanks located in
several areas at the Idaho National Engineering and Environmental
Laboratory (INEEL). Under this order, four 1500-gallon tanks that
comprise the site's TRA-730 Materials Test Reactor Catch Tank
System must be closed by 2005. These tanks are located in an
underground vault and contain 3100 gallons of hazardous and
radioactive waste, of which 600 to 900 gallons are heel. Before these
tanks can be closed, site personnel must first sample, characterize,
and potentially remove this waste. To address difficulties associated
with the physical (smaller) configuration of these tanks and the
hazards associated with waste sampling and retrieval activities
required before closure, INEEL (via site and collaborative funding from
the Accelerated Site Technology Deployment Program) contracted
AEA Technology to develop the Small Tank Fluidic Sampling and
Retrieval System.

The Small Tank Fluidic Sampling and Retrieval System is a flexible
technology that allows operation with a broad range of waste
characteristics; provides a safe method for obtaining representative
samples, mobilizes, mixes, and removes waste; and can be reused
and transported to different tank locations. The system uses three
portable "skids" (a power fluidic skid, which contains a 150-gallon
charge vessel; a HEPA filter skid; and a control station skid) that work
together to mix and mobilize the tank waste. During operation, the
waste heel is pulled above the tank riser and into the charge vessel,
then expelled at a high velocity back into the tank. Following expulsion
into the tank, site personnel can obtain homogenous, representative
samples for characterization via a sample valve located on the charge
vessel. The retrieval function of this system involves "switching" the
valve to allow the waste to be pumped into 55-gallon containers.

Site personnel installed the Small Tank Fluidic Sampling and Retrieval
System on Tank 4 of the TRA-730 Materials Test Reactor Catch Tank
System in October 2001; however, deployment is delayed until Spring

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Abstract: Fluidic Sampling and Retrieval System (for Small Tanks)

http://emslws03/tfa/abstracts/fluidic_small.htm[10/13/2009 10:53:54 AM]

2002 because of restrictions that prohibit the system from operating at
temperatures below 40oF. Once the waste is retrieved, it will be
shipped to a permitted treatment facility for solidification.

Reviewed: January 2, 2002
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Inside the Bully Barn Bully Barn Charge Vessel Skid

Skid-Mounted System
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15 Hp Flygt Mixer for Oak Ridge
Reservation

Flygt Mixer Propeller for
Savannah River Site

Raising the Flygt Mixer at Savannah
River Site

Flygt Mixer Deployed at
Savannah River Site

50 Hp Flygt Mixer for Savannah
River Site Generic Flygt Mixer

Propeller Small Scale Flygt
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Lab Scale Test Tank Med-Scale (20-ft
diam.) Test Tank
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Tank 19 Transfer Line Location
Transfer Line Excavation in

Progress
Transfer Line Modifications for Tank 19

Retrieval
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Reference Abstract
Grout And Glass Performance in

Support of Stabilization/Solidification
of the ORNL Tank Sludges

Grouting and vitrification are currently the most likely
stabilization/solidification alternatives for radioactive and hazardous
mixed wastes stored at Department of Energy (DOE) facilities.
Grouting has been used to stabilize/solidify hazardous and low-level
radioactive alternative for decades and has been under development
recently as a mixed waste alternative disposal technology.

Waste forms at Oak Ridge Reservation consist of two phases: sludge
and supernatant. The sludges contain a high amount of radioactivity
and some are classified as transuranic (TRU) sludges. Some RCRA
metal concentrations are high enough to be defined as RCRA
hazardous; therefore, these sludges are presumed to be mixed TRU
waste.

TFA is funding the development of robust grout and glass formulations
capable of solidification of all ORNL tank sludges. Both grout and
soda-lime-silica glass formulations were developed using a waste
simulant based on sludge in Tank W25, and effectively stabilized the
contaminants that were retained in the waste form. Mercury, the
RCRA metal for which the W25 sample was characteristically
hazardous, was found to volatilize during vitrification and must be
trapped and treated in the vitrification secondary wastes. The grout
effectively stabilized the mercury in the W25 sample. Grouting is
expected to increase to increase the volume by about 32 vol % over
the existing sludge volume and vitrification is expected to decrease
the volume by about 56 vol % under the existing sludge volume. This
leads directly to an estimated increase of $85M in packaging and
disposal costs for the increased volume of grout over glass ($129M for
grout compared to $45M for glass), a cost of solidification at $525/gal
(for a total of $104.8M), without distinguishing among treatment
technologies.

The capitol and production cost of vitrification may be significantly
higher than grouting with significant cost savings in the smaller
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volumes to be packaged and disposed. If the container, storage,
transportation, and disposal costs are accurate, then the treatment
costs for grout would have to be $400/gal cheaper than vitrification to
break even on these costs. These costs estimates do not include all
costs associated with treating these sludges, e.g., the cost of treating
and disposing secondary wastes are not included. In FY98, a more
detailed life-cycle cost analysis will be developed between grout and
vitrification processes for ORNL tank wastes.

Revised: December 6, 1999
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Reference Abstract
Heel Sampling End Effector

The baseline method for estimating waste heel composition in
radioactive waste storage tanks at the Idaho National Engineering and
Environmental Laboratory (INEEL) consisted of examinating data
obtained from historical process knowledge and sampling waste
during various processing steps. Representative heel samples were
not available because the baseline sampling method ("bottle on a
string") of sampling tank waste supernatant could not take samples of
the soft solids on the tank floor and was restricted to sampling directly
under the riser.

With assistance provided by the Tanks Focus Area, users at INEEL
developed a method for obtaining heel samples that would allow
characterization to support site waste retrieval, immobilization, and
tank closure strategies. The Heel Sampling End Effector was
developed to sample shallow heels containing soft solids and to
provide access to hard-to-reach areas within the tanks, especially in
areas not directly below the riser and around cooling coils and steam
jets. Developed for use with the Light-Duty Utility Arm, the Heel
Sampling End Effector provides the ability to access off-riser locations
over a large area of the tank bottom to obtain representative heel
samples up to 800 mL in volume.

The Heel Sampling End Effector contains a light source, a camera
with a viewing range of 0-50 ft, and a radiation detector with a range of
0-1000 rad/h. It is constructed of stainless steel and weighs about 67
pounds. The sample chamber is remotely detachable for subsequent
transport to a laboratory. A 2-inch-diameter capture tube can be
immersed in up to 15 inches of liquid or soft slurry waste to pull up to
800 mL of sample into the evacuated sample chamber. The sample
chamber contains two septum ports for laboratory sampling in the
headspace or liquid in the chamber before breaking the seal on the
sample chamber.

The Heel Sampling End Effector, deployed in Tanks WM-188, -182,
and -183 in 1999, offers several advantages over baseline sampling
techniques:

http://apps.em.doe.gov/ost/mainpubs.html
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Provides remote access to samples not attainable by other
methods.
Improves statistical confidence in data because samples can be
collected from multiple locations within the tanks.
Obtains sample size adequate for waste analysis
characterization, through multiple sampling if needed.
Obtains a mixed solid/liquid sample.
Seals samples internally, providing adequate containment during
removal to transfer system and greatly reducing exposure risks.

Reference:

Tanks Focus Area, 2000. Innovative Technology Summary Report:
Heel Sampling End Effector. DOE/EM-0539, U.S. Department of
Energy, Washington D.C. (June)

Revised: August 30, 2000
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Technology Abstract
Control of Leachate Solids

The tank sludge at the Hanford Site, Savannah River Site, and Oak
Ridge Reservation needs to be pretreated to remove nonradioactive
constituents that either add to the volume of the resulting high-level
waste (e.g., aluminum) or impact immobilization processing (e.g.,
chromium). The sludge can be pretreated by caustic or acid leaching,
but for the subsequent processes, the materials in the sludge
leachates must remain in solution with no included gels or colloids.
Crystalline solids and gels would interfere with pumping and mixing
operations, and coat or clog piping, filters, and equipment surfaces.
Solids formation can be controlled by chemical additives, by limiting
phosphate concentrations, or by controlled reprecipitation using
flocculents or seeding. The Tanks Focus Area task to control leachate
solids is working to compile and categorize the significant amounts of
information on solubility chemistry from past studies at Hanford and
other Department of Energy sites and supplement the information with
additional studies, where necessary.

Revised: December 2, 1999
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Brochures

Heel Sampling with the Light-
Duty Utility Arm End Effectors
Sites that Benefit
Idaho National Engineering and Environmental Laboratory 
Hanford Site 
Oak Ridge Reservation

Understanding Heels
The Tanks Focus Area is working to remediate 273 underground storage
tanks containing about 94 million gallons of radioactive waste at four U.S.
Department of Energy sites. Of these tanks, 11 are located at the Idaho
Chemical Processing Plant within the Idaho National Engineering and
Environmental Laboratory (INEEL).

A settlement agreement between the state of Idaho and the Energy
Department Idaho Operations Office requires that the department cease use
of the 11 underground tanks by the year 2015. The tanks contain about 1.7
million gallons of liquid radioactive waste, some of which is currently being
calcined into a solid, granular form to further reduce the liquid waste
inventory. When the bulk of the waste has been pumped out of the tanks,
the tanks will still contain up to 13 inches of waste in the bottom (this waste
is called heels) because of the location of the retrieval lines.

With the help of the Tanks Focus Area, INEEL is exploring an accelerated
schedule to close these 11 tanks. Sampling and analysis of the tank heels
to determine compatibility with grout formulations is planned. The tank
environment is highly radioactive and access is limited, creating extra
challenges for obtaining heel samples. Samples are especially difficult to
obtain in off-riser locations. In addition, cooling coils that are about 6 inches
off the floor add to the challenge.

Together to Understand: Sampler and

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Arm
In fiscal year 1998, INEEL plans to sample the heel to validate its
composition. Then, an appropriate treatment option will be pursued. To
develop treatment options, the validation of baseline characterization results
using sample analysis from the heel sampling campaign is key. The
sampling will be done using end effectors on the Light-Duty Utility Arm,
developed by the Tanks Focus Area.

The LDUA is a mobile robotic system that can deploy tools, known as end
effectors, inside the tanks through small openings in the tank dome. The
LDUA system contains a flexible and adaptive robotic arm that can be
deployed through 12-inch or larger diameter risers. It also contains a
telescoping deployment housing on a track system built over the tanks and
an operations trailer. The system can deploy end effectors at multiple
elevations and positions within the tank, allowing sampling away from the
risers.

A variety of end effectors is available, including those for surveillance,
inspection, and sampling. At INEEL, these tools will include a gripper for
handling other tools, a stereo video camera to document tank waste
contents, and a sampler to retrieve portions of the waste for analysis.
Results of the deployment will help INEEL determine the best option for
closing the tanks.

The LDUA was deployed at the Hanford Site in Washington State to inspect
a tank dome, risers, and walls. It was also deployed at the Oak Ridge
Reservation in Tennessee to retrieve waste from the gunite tanks. The
operational experience from these sites was transferred to INEEL to support
their deployment.

Key Technology Events
 April 1998 - Finish design documents to allow operators to integrate

the arm with existing equipment

 June 1998 - Fabricate and test hardware components

 July 1998 - Integrate hardware components

 August 1998 - Complete readiness assessment

 September 1998 - Deploy the LDUA and retrieve tank heel samples
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The stereo camera is one of the end effectors the Light-Duty
Utility Arm will be fitted with to guide sampling in the tanks.

Partners in the Solution
Site Users: Idaho National Engineering and Environmental Laboratory

Producers and Developers: Idaho National Engineering and
Environmental Laboratory, Los Alamos Technical Associates, Oak Ridge
National Laboratory, Sandia National Laboratories, Spar Aerospace Ltd,
Pacific Northwest National Laboratory, Westinghouse Hanford Company,
and Westinghouse Savannah River Company

http://www.ornl.gov/home.html
http://www.ornl.gov/home.html
http://www.sandia.gov/
http://www.spar.ca/
http://www.pnl.gov/
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This sampler was designed to aspirate gas, liquid, and soft
solids into an evacuated sampling chamber. This chamber can
then be released by a solenoid valve into a cask for transfer to
the Radioanalytical Laboratory at INEEL.

Revised: December 2, 1999
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Light-Duty Utility Arm eployed in Tank 106-T Light Duty Utility Arm Mast Containment Glovebox
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Technology Abstract
Out of Tank (Mobile) Evaporator

Of the 100 million gallons of waste stored in underground storage
tanks throughout the DOE complex, approximately 80% of the volume
can be retrieved as a liquid. Evaporation can significantly reduce the
volume of waste requiring disposal. State-of-the-art modular
evaporator systems are needed that can be implemented quickly and
inexpensively and have less operational problems (foaming, scaling,
etc.) than standard remotely operated nuclear systems. The modular
out-of-tank evaporator offers a major improvement over baseline
technologies by accelerating the clean-out and closure of
underground radioactive waste tanks.

The Out-of-Tank (or Mobile) Evaporator reduces the amount of waste
in tanks by evaporating the liquid. The evaporator operates at a
reduced pressure (less than the normal pressure of the atmosphere
around you). This reduces the liquid's boiling point and allows more
water to be evaporated at a lower temperature. This evaporator
design is used routinely in commercial applications such as
concentrating metal plating wastes for recycle. A subatmospheric
evaporator is more energy efficient, and scaling of heat transfer
surfaces is reduced because of the lower boiling temperatures. The
evaporator can be moved from tank to tank. This reduces the amount
of waste that needs to be piped through transfer lines, which can
become clogged and are very costly to unclog. This technology could
also be moved from site to site, leveraging resources with the U.S.
Department of Energy complex by saving the construction of large
centralized facilities for waste treatment.

Reference

Tanks Focus Area, 1998. Innovative Technology Summary Report:
Out of Tank Evaporator Demonstration. DOE/EM-0373. United States
Department of Energy, Washington D.C. (November)

Revised: January 3, 2000
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Reference Abstract
Near-Infrared Spectroscopy

In some radioactive waste storage tanks at the Hanford Site in
southeastern Washington, ferrocyanide and organic compounds were
added to the tank waste. High concentrations of these compounds
present a safety issue, because when mixed with nitrites and nitrates
(or other oxidizers) at temperatures greater than about 430°F, these
compounds can ignite. Keeping the waste very moist can mitigate the
conditions that lead to possible ignition of the waste. The baseline
method for monitoring the moisture content in tank waste is
thermogravimetric analysis (TGA). The Tanks Focus Area and
partners at the Hanford Site investigated near-infrared (NIR)
spectroscopy as a cost-effective, safer alternative to TGA.

The NIR system uses a commercially available spectrophotometer
combined with a commercially available remote fiber-optic probe
designed to withstand the harsh caustic and radiation environment of
the samples. A low-power light source measures optical molecular
absorption within a sample. This light beam is passed through fiber-
optic cable from the analyzer system to the probe inside a hot cell.
Samples remain within the hot cell rather than being loaded out for
analyses in a fume-hood, and water content is measured without
directly contacting the sample. Calibration models are built from
simulant and real waste standards with known moisture contents.

The NIR system provides real-time moisture data with similar
accuracy as TGA or other standard moisture assay methods. The
probe is easily handled with hot cell manipulators, and moisture data
can be obtained from different regions of an extruded core sample of
radioactive tank waste and along the total length of a core segment
(approximately 48 centimeters in length), providing an indication of
core homogeneity.

Demonstration of the NIR in 1995 provided accurate measurements
on over sixty actual radioactive waste samples. The remote fiber-optic
probe is compatible with a cone penetrometer, the Light-Duty Utility
Arm (LDUA), and other mechanical deployment systems, and is also
applicable for use in on-line processing applications.
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Reference:

Tanks Focus Area, 1999. Innovative Technology Summary Report:
Near Infrared Spectroscopy. DOE/EM-0446, U.S. Department of
Energy, Washington, D.C. (July)
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Near Infrared Spectroscopy
In the high-level waste tanks at the Hanford Site, located in southeastern
Washington State, a major safety concern has been the possibility of a fire
or explosion. This concern is based on the fact that ferrocyanide and
organic compounds were added to the tank waste. High concentrations of
these compounds are a safety issue because these compounds when
mixed with nitrites and nitrates (or other oxidizers) at temperatures greater
than about 430°F can be ignited. Keeping the waste very wet will prevent a
fire from starting and will prevent a proliferating event, such as a burn or
explosion front. Scientists currently use thermogravimetric analysis to
measure the amount of water in a sample of tank waste. However, this
method is not the most effective. Near infrared spectroscopy may be the
answer. This technology determines the amount of water in waste samples
by measuring the optical absorption caused by water in tank wastes.
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Problem To Be Solved
In the high-level waste tanks at the Hanford Site, a major safety concern
has been the possibility of a fire or explosion. This concern is based on the
fact that ferrocyanide and organic compounds were added to the tank
waste. Approximately 150 tons of ferrocyanide-bearing waste was added to
some of Hanford's single-shell tanks. This was added to precipitate (settle to
the bottom of the tank) cesium-137 and strontium-90 so that less radioactive
liquids could be discharged to the soil. More than 5,000,000 pounds of
organic chemicals (such as citrate, glycolate) were discharged to the tanks;
these chemicals have been broken down into other organic compounds by
radiation and evaporation. Organic compounds in amounts greater than the
safety limit (3% by weight total organic carbon) are found in 20 single-shell
tanks. The high concentration is a safety issue because these compounds
act as fuel when mixed with "oxidizers" such as nitrites and nitrates at
temperatures greater than about 430°F.

The current analytical method, thermogravimetric analysis, is based on
weight loss and is not the most effective method, as it can be affected by
particle size and other factors. This method is also prone to inaccuracies
from exposure to different surrounding environments and operator
manipulation. With a more effective analytical method, scientists can
determine if the tank conditions are sufficient to prevent an explosive
chemical reaction or if further precautions need to be taken. The near
infrared spectroscopy probe may be an answer to this problem because it
does not require sample preparation and data can be obtained immediately
after the waste sample is placed in the hot cell. This work was funded by the
Tank Waste Remediation System Tank Safety (EM-30) and the Office of
Science and Technology's Tanks Focus Area.

Technology Description
In a hot cell, a sample of tank waste is exposed to infrared light. Water
absorbs some of the infrared energy and produces strong overtone bands in
the near infrared optical region. This can be detected with conventional fiber
optic and optical components and is recorded using a conventional
laboratory Fourier transform infrared system. Partial Least Squares (PLS)
numerical analysis techniques are applied to the near infrared spectra to
derive a moisture value. The PLS applies these unknown spectra to a model
that was generated with standard tank waste samples having known
concentrations of water. The PLS process extracts a water content using
this "calibration model.
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In January 1996, a near infrared probe was installed in the core sample
extrusion hot cell at the Hanford Site and connected to a spectrometer with
a 30-m-long, 80 fiber, fiber optic cable. This system was tested on synthetic
waste tank materials and on archived samples previously analyzed for water
content. Testing was also done on tank waste core segments immediately
after extrusion and again after the material was placed in storage jars and
homogenized. Data generated from these tests was correlated with
traditional gravimetric analyses. Data reduction calculation models were
compared for precision, accuracy based on gravimetric data, acceptability of
detection limit, and reliability of the system.

Team Involved
Users:Westinghouse Hanford Company, Process Analytical Chemistry
Group 
Producers and Developers: Westinghouse Hanford Company

For more information, see Remote Moisture Sensing.

References And Bibliography
U.S. Department of Energy (DOE). 1996. Department of Energy Oak Ridge
Operations Tank Cleanup: A Guide to Understanding the Technical Issues.
U.S. Department of Energy, Washington, D.C.

U.S. Department of Energy (DOE). 1996. Radioactive Tank Waste
Remediation Focus Area: Technology Summary. DOE/EM-0295, U.S.
Department of Energy, Washington, D.C.

Revised: December 2, 1999
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Technology Abstract
Out-of-Tank (Mobile) Evaporator

About 450,000 gallons of radioactive liquids and sludges are stored in
underground tanks in the Melton Valley and Bethel Valley areas at
DOE's Oak Ridge Reservation. The site used in-tank evaporation as
the baseline technique for removing excess water and minimizing the
amount of waste in these tanks, however it was a very slow process.
An out-of-tank (or "mobile") evaporator was proposed to remove
excess water from the waste while avoiding generation of excessive
solidified waste.

The Tanks Focus Area and partners and Oak Ridge Reservation
demonstrated the Out-of-Tank Evaporator to test a modular, skid-
mounted evaporator operated remotely from a nearby control building.
During the 8-day demonstration, 22,000 gallons of liquid low-level
waste was concentrated by 25 volume percent using the vapor
evaporator system. Of this total, about 16,5000 gallons of
concentrated liquid was returned to Melton Valley Storage Tanks and
5,500 gallons of distillate was disposed of at ORNL's Process Waste
Treatment Plant. This procedure conserves tank space, lowers the
cost of storage, and reduces the volume of wastes subsequently
requiring separation, immobilization and disposal. This project was
jointly funded by the DOE Office of Science and Technology and the
Oak Ridge National Laboratory Waste Management and Remedial
Action Division.

Reference: U.S. Department of Energy (DOE). 1998. Innovative
Technology Summary Report: Out of Tank Evaporator Demonstration.
DOE/EM-0373. U.S. Department of Energy, Washington, D.C.

Revised: January 26, 2001
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  Reference Abstract
Pipe Cutting and Isolation System

The Gunite and Associated Tanks at the U.S. Department of Energy's
Oak Ridge Reservation contain several openings for pipes that were
once used to deliver radioactive waste to the tanks.  During rainstorms
and for several days afterwards, ground water leaks through these
pipes into tanks.  This water then becomes part of the tank waste that
must be retrieved and processed as radioactive waste.  These tanks
need to be isolated to prevent ground water from leaking into the
tanks after retrieval activities have been completed.

In the past, tanks were isolated by hand excavation and plugging
pipes from the exterior of the tanks.  This method was complicated by
the lack of reliable methods to locate the pipelines entering tanks. 
Other disadvantages include the cost of hand excavation and the
potential for worker contamination.  Hand excavation also generates
significant quantities of waste that must be treated and disposed of
during tank closure operations.

The Tanks Focus Area worked with users at Oak Ridge Reservation
to develop an improved method and tools for plugging pipelines from
inside the tank.  A primary driver for this technology was reduced
worker exposure. The new approach to tank isolation involves the
following tasks:

Cutting pipes as needed in preparation for pipe plugging. 
Vertical pipes require cutting to access the pipes' ends. 
Horizontal pipes may require cutting as well.
Cleaning pipes as needed to remove scales and deposits from
the outside and inside of pipe ends.
Plugging (or capping) pipes as needed to provide a seal against
ground-water intrusion.

The low-cost Pipe Cutting and Isolation System was developed using
off-the shelf tools adapted to accomplish these tasks. The system
consists of a Pipe Cutting Tool, a Pipe Cleaning Tool, and a Pipe
Capping Tool. Deployed in 1998 and 1999 at the Oak Ridge
Reservation, the Pipe Cutting and Isolation System was used to cut
and cap a pipe near the roof of Tank W-6 to stop water and air from

http://www.tanks.org/
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leaking into the tank. During the isolation activities, worker exposure
was significantly reduced compared to baseline methods. Another,
unforeseen benefit was increased vacuum pressure in the tank,
decreasing the potential for release of airborne contamination.

Revised: June 28, 2001
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Movies
FIU video

Download Movie
(2.69 MB) 

In this FIU video, the pump is stopped and the 20%
solids solution has setted at the dip in the line, creating
a horizontal interface between the clear supernatant
and a 'fluid' layer of slurry after heavier solids dropped
out. 
Note: This movie can only be viewed using Internet
Explorer

Slope Line

Download Movie
(1.76 MB)

Lighter solids flowing down the sloped line toward the
vertex of the dip after the heavier solids have dropped
out. 
Note: This movie can only be viewed using Internet
Explorer
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Pipeline Plugging/Unplugging

Fluidic Wave Action Control Unit Fluidic Wave Action Drive Phase Plugs Dislodged

Pipe Scouring Pigs "Pig" Inserted into pipe Harben Jet on testbed #1

Pipe Wall Deposits: Before and
After HydrokineticsTM Control Unit

Two Flow Loop (1-in. and 2-in.
Diameter)

Flow Loop Plugs Test Bed 1 (SRS Gravity Drain Line)
Test Bed 2 (Long 3-in. Transfer

Line)

Test Bed 3 (Buried Pipe Plug
Location) Aqua Miser Hydrokinetics Water Stream
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Technology Abstract
Pour Spout Improvements

TFA and its partners are investigating design improvements for the
Defense Waste Processing Facility (DWPF) melter pour spout and
associated equipment to improve consistency of melter performance
at the Savannah River Site. Several areas for improvement in melter
design have been identified, specifically in regard to reducing process
downtime due to replacing or repairing melter parts.

Testing at Florida International University (FIU) has evaluated the
effects of pressure perturbations, pour spout temperature, and knife-
edge design. Savannah River Technology Center will evaluate the
results of FIU testing and conduct testing of a prototype pour spout
using expected glass pour rates at the Clemson Environmental
Technology Laboratory (CETL) in a stirred melter. Technical experts at
Idaho National Engineering and Environmental Laboratory and Pacific
Northwest National Laboratory are providing support in developing the
recommendations for DWPF melter improvements. Savannah River
Technology Center will document tests completed at the CETL on new
pour spout designs and integrate it with the results from FIU small
scale melter tests, culminating in a recommendation to DWPF and
TFA on melter improvements to the pour spout and knife-edge. This
task will also document the performance of the riser heaters and
modifications to improve glass flow and dynamics through the melter.

Revised: October 30, 2000
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Movies
Pour Spout
Improvements

Download movie
(11.45 MB)

With key program partners at the Savannah River
Technology Center, Clemson University, and
Florida International University, TFA is sponsoring
work to improve processing, and reduce the costs
and technical risks associated with high-level waste
processing. This video provides a narrated report
on the results of high-level waste melter
improvement efforts conducted in FY00.
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Reference Abstract
Pulse Jet Fluidic Mixer

Removing waste from underground storage tanks is a challenging
proposition, as the tanks were originally built with storage in mind, not
retrieval. Limited access through small openings (called risers)
presents a tough retrieval challenge. In addition, the consolidation of
various waste types in a single tank results in the formation of various
precipitates. Many tank across the DOE complex contain a layered
mix of liquid, saltcake, and sludge waste. To retrieve the sludge, it
must be broken apart and mixed with the liquids to enable transfer out
of the tanks for downstream processing.

The Tanks Focus Area teamed with an international partner, AEA
Technology of the United Kingdom, to develop a solution to this
problem. The Pulse Jet Fluidic Mixing system uses specially designed
fluidic jet pumps and pulse vessels for mixing the settled sludges with
existing supernate in the tank. Because the mixer has no moving parts
in the tank, it is nearly natinenance free. The mixer is designed for use
in tanks with interior equipment or flammable gases. The modular
design, use of quick-connect couplings, and low-maintenance aspects
of the system allow for maintaining low radiation exposure during
installation and operations.

The Pulsejet Fluidic Mixing System was deployed in 1997 at Oak
Ridge Reservation to successfully retrieve bulk sludge waste from
three of the site's Bethel Valley Evaporator Service Tanks (BVEST).
Based on it's success the system was modified for use in two more
BVESTs in 1999. Experience at Oak Ridge Reservation provides
valuable data on which to evaluate the technology for application at
other radioactive tank remedation projects across the Department of
Energy complex.

References

Tanks Focus Area, 1999. Innovative Technology Summary Report:
AEA Fluidic Pulse Jet Mixer. DOE-EM-0447, U.S. Department of
Energy, Washington, D.C. (August)

Tank Focus Area, 1998. Focus On: Applying International Technology

http://www.tanks.org/
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to Solve U.S. Problems. PNNL-SA-30285, Pacific Northwest National
Laboratory, Richland, WA. (August)
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FOCUS ON...
Applying International Technology
to Solve U.S. Problems

International Efforts Increase to Solve
Environmental Nuclear Problems

The United States and other countries are working together to
demonstrate and deploy technologies to remediate defense-
related radioactive waste stored in underground tanks. For
decades, governments did not discuss nuclear waste
management; socio-political boundaries meant each country
worked in isolation. Since the Cold War ended, this situation
has been changing. Through the Tanks Focus Area, the U.S.
Department of Energy is building partnerships to use proven
international technologies to solve U.S. radio-active tank waste
problems. Through these partnerships, the Energy Department
benefits from other countries' experience and reduces cost.

Sludge Buildup Limits Waste Processing

Set in the foothills of eastern Tennessee, Oak Ridge National
Laboratory was established in 1943 to prove that uranium could
be enriched for the World War II Manhattan Project. From this
foundation, the Oak Ridge National Laboratory has evolved into
a unique resource, performing research to address important
national and global energy and environ-mental issues.

The Oak Ridge work produces radioactive waste that is
managed at the site. Managing the waste (500,000 gallons
produced annually and 600,000 gallons from historical ctivities)
involves collection, consoli-dation, and evaporation of waste.

In Tennessee, South Carolina, Washington State, and Idaho,
Energy Department sites contain underground tanks with

radioactive waste, a legacy of U.S. nuclear program.
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The Tanks Focus Area is providing sites with cost-effective,
innovative technical solutions to remediate these wastes.

At the Oak Ridge Reservation, the Tanks Focus Area
working with its partners developed and deployed the
fluidic pulse jet mixer system into three under-ground

tanks. The system safely, efficiently, and cost
effectively mixed liquid with the sludge, breaking it

apart so it could be pumped out of the tanks, allowing
the evaporator to work more efficiently.

Evaporation begins by pumping waste from the Bethel Valley Evaporator Service
Tanks or BVESTs to the evaporator. In the evaporator, the waste is carefully heated
until it boils. The steam is purified and released. After evaporation, small quantities of
liquid and solid particles remain. The liquid and particles are sent back to the BVESTs.
Over the years, the solid particles formed a layer of sludge in the tanks.

The fluidic pulse jet mixer system begins with a small amount of
water being added to the tank. Then, a jet pump creates a partial
vacuum in the charge vessel. The waste rushes into the charge

vessel (suction phase). Next, air pressure is applied to the
charge vessel, forcing the sludge back into the tank and mixing
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it with the liquid waste (drive phase). When the liquid waste
contains 10% solids, a batch is pumped to other tanks. This
process is repeated until the bulk of the sludge is removed.

Evaporation was not the only process that produced sludge. Consolidating the various
types of waste caused additional precipitates to form, adding to the sludge layer. This
sludge must be broken apart and removed to free up space for the newly generated
waste that needs to be evaporated. Deploying any new system into the BVESTs is
challenging because of the pipes and obstructions inside the tanks. Options for sludge
mixing and retrieving were proposed using existing internal jets, but the costs were
prohibitive.

The Tanks Focus Area and the U.S. Department of Energy Oak Ridge Operation
Office worked with AEA Technology to find and adapt a tech-nology that could cost
effectively and efficiently remove the sludge using the existing jet system.

AEA Technology, with offices in 31 countries, is a world
leader in innovation. The company has years of experience

in developing technology-based products and
understanding and managing complex industrial processes.

International Partner Holds Key
The U.S. Department of Energy invests at home and abroad in developing and
deploying technologies. The Tanks Focus Area, working with foreign companies and
government entities, has increased the department's return on foreign investments by
diversifying and expanding the range of tank remediation technologies.

The Bethel Valley Evaporator Service Tanks measure 12 feet
tall and 61.5 feet long. Each tank contains six jet nozzles.

Using the jet nozzles and piping system with the fluidic pulse
jet mixer greatly reduced the cost of retrieving the sludge.

The Tanks Focus Area worked with the United Kingdom's AEA Technology to secure
a fluidic pulse jet mixer to break up the sludge layer in the Bethel Valley Evaporator
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Service Tanks. The mixer has several advantages. Because the mixer has no moving
parts inside the tank, it is nearly maintenance free. Additionally, the mixer has a
proven record of operation in the United Kingdom. The mixer can be used in tanks
with interior equipment or flammable gases.

Pulse Jet Mixer Used
During September and October 1997, the fluidic pulse jet system mixed sludge and
existing liquids. By using existing liquids for most of the additions (88%), this
technology minimized the amount of additional waste created. The pulse jet system
broke apart and removed (using standard pumps) about 7,100 gallons or 98% of the
sludge from Bethel Valley Evaporator Service Tank W-21. The technology reduced
the sludge level in the tank from 2.5 feet to 1 inch! In addition, the bulk of the sludge
was retrieved successfully from Tanks W-22 and W-23.

Overall, about 32,000 gallons of sludge were mobilized and pumped from three Bethel
Valley Evaporator Service Tanks. The Oak Ridge experience will provide valuable
data to evaluate future use of this technology on other U.S. Department of Energy
tank remediation projects.

The pulse jet system broke apart and removed 98% of sludge from Bethel Valley
Evaporator Service Tank W-21 at the Oak Ridge Reservation. The technology

reduced the sludge level in the tank from 2.5 feet to 1 inch!

The system has been used on two additional evaporator tanks.

Tanks Focus Area Part of Team Effort
AEA Technology adapted the mixer with support from the Tanks Focus Area and the
U.S. Department of Energy Office of Waste Management at the Oak Ridge
Reservation.

The Energy Department's Offices of Science and Technology, Waste Management,
and Environmental Restoration created and fund the Tanks Focus Area. The U.S.
Department of Energy's Richland Operations Office leads the Tanks Focus Area.
Pacific Northwest National Laboratory leads the Tanks Focus Area Technical Team.

"By working with international partners, the Tanks Focus Area brings the technologies of the
world to bear on U.S. tank waste problems."

- Roger Gilchrist, Tanks Focus Area 
International Program Coordinator

"The AEA Technology system has been a great success. The partnership between AEA
Technology, the Energy Department, and the Tanks Focus Area in cleaning out three of the

Bethel Valley Evaporator Service Tanks enabled the work to be accomplished at a fraction of
the original estimate."

- Cavanaugh Mims, Oak Ridge Reservation user

For More Information
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For technical information on the Borehole Miner, contact Pete Gibbons, Retrieval
Technology Integration Manager, at 509-372-0095 or peter_w_gibbons@rl.gov.
Dave Geiser 
Office of Science and Technology 
U.S. Department of Energy-Headquarters 
Phone: 301-903-7640 
E-Mail: david.geiser@em.doe.gov

Ted Pietrok 
TFA Program Manager 
U.S. Department of Energy 
Richland Operations Office 
Phone: 509-372-4546 
E-Mail: theodore_p_pietrok@rl.gov

Tom Brouns 
TFA Technical Team Manager 
Pacific Northwest National Laboratory 
Phone: 509-372-4718 
E-Mail: tom.brouns@pnl.gov

Tanks Focus Area Technical Team 
Home Page: http://www.pnl.gov/tfa

 
"Working with an international partner, the Tanks Focus Area has helped provide the user
with the fluidic pulse jet mixer, a simple, cost-effective, and innovative way to mix sludge

inside the tank."

-Terri Stewart, Tanks Focus
Area Technical Team Manager

Revised: December 2, 1999
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Technology Abstract
Pulsed Air Mixing

To remediate tanks, waste containing suspended solids must be
removed from certain tanks and pumped (in some cases, several
miles) to other tanks which have longer design lives or are staging
tanks for immobilization activities. To keep the solids in suspension
and avoid plugging the transfer lines, the waste must be staged, i.e.,
collected in a holding tank and mixed then conditioned to separate the
smaller particle sizes for transfer, all to avoid plugging the lines.
Plugged transfer lines are usually abandoned because of the risks
involved in unplugging the lines using conventional methods; this
requires new lines to be built, a very costly proposition.

Pulsed air mixing offers cost and operational advantages over
conventional baseline mixing methods for keeping the waste mixed
(see photo) and the light weight particles separated in holding tanks
as a conditioning for transfer, thus avoiding plugged lines. In pulsed air
mixing, large bubbles are produced periodically by gas-pulsing valves
that feed air through horizontal, circular plates positioned just above
the tank floor. The rapid growth of the pulsed air bubbles near the
tank floor and their subsequent rise through the fluid lift the solids and
maintain them in a uniform suspension. Pulsed air mixing requires little
addition of water, involves no moving parts, and does not add heat to
the waste slurries. The Tanks Focus Area and users at the Hanford
Site and Oak Ridge Reservation are investigating this technology for
mobilizing sludge waste and alleviating flammable gas generation in
selected Hanford tanks.

Revised: December 2, 1999
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Reference Abstract
Raman Probe

Raman spectroscopy is a technique that uses optical light to detect
organic and inorganic chemicals in various media. When laser light is
beamed through a sapphire window; the light hits the media, causing
molecules to vibrate in a distinctive way, creating a vibrational
"fingerprint." The vibrational signal is captured and transmitted via
fiber optic cables to an analyzer, where it is compared to known
vibrational signals. The final result is an analysis of the material
surrounding the sensor. The Tanks Focus Area and partners at the
Hanford Site and Savannah River Site have worked to modify the
Raman technology for application in high level waste tanks and in the
soil beneath them.

Baseline data collection methods for soils beneath and around tank
farms (called the vadose zone) include drilled core samples and
monitoring wells. These techniques can require the addition of drilling
fluid and foreign material such as gravel and concrete to stabilize
wells. These are time-consuming, expensive, and labor-intensive
processes and can result in cross-contamination.The
Characterization, Monitoring, and Sensor Technology (CMST)
Crosscutting Program and EIC, Inc. developed an instrument
optimized to collect data on the extent of soil contamination. In
February and June 1998 this instrument was tested along with the
LLNL-developed instrument on in situ trichloroethene and
tetrachloroethene soil contamination at the Savannah River Site. Use
of the Raman probe for measuring soil contamination provided proof
of concept for the in-tank deployment system.

Analytical data for tank waste are currently collected by core samples
and grab samples, requiring significant time for sample handling and
analysis and increasing the possibility for worker exposure. The Tanks
Focus Area and Lawrence Livermore National Laboratory developed a
characterization technique using Raman spectroscopy to collect
characterization data directly inside the harsh radioactive and
chemical environment of DOE waste storage tanks. The Raman signal
is sent to a neural network system which analyzes the data and
determines which compounds are present (and their concentrations).
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With support from the CMST Crosscutting Program and key
involvement by site users, this technology is being combined with the
electrochemical noise monitoring probe for application in high-level
waste tanks at the Savannah River Site. The system will provide
means to rapidly assessing the species and concentrations of
organic-bearing tank wastes.

Reference:

Tanks Focus Area and Characterization, Monitoring, and Sensor
Technology Crosscutting Program, 1999. Innovative Technology
Summary Report: Raman Probe. DOE/EM-0442, Department of
Energy, Washington D.C. (July).

  Revised: December 6, 1999
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Technology Abstract
Regenerable In Situ HEPA Filter

Systems
The 1.3 million-gallon high-level radioactive liquid waste tanks at the
Savannah River Site (SRS) are equipped with an exhaust ventilation
system to provide tank ventilation and to maintain the tank contents at
approximately 1-in. water gauge vacuum to prevent the release of
radioactive material to the environment. These systems contain
conventional, disposable, glass-fiber, High Efficiency Particulate Air
(HEPA) filters that require frequent removal, replacement, and
disposal. The need for routine replacements is often caused by
accelerated filter loading due to the moist operating environment
which structural weakens the filter media. This is not only costly, but
subjects site personnel to radiation exposure and possible
contamination.

The Tanks Focus Area is partnering with the Savannah River
Technology Center (SRTC) High Level Waste Division, and the
National Energy Technology Laboratory (NETL) to investigate the use
of regenerable filter media on high-level radioactive liquid waste tank
exhaust systems. The media would have filtration performance
characteristics equivalent to conventional disposable HEPA filters.

As part of the NETL procurement, Westinghouse Savannah River
Company tested two types of filter media: sintered metal and monolith
ceramic. These media were subjected to a hostile environment to
simulate tank ventilation systems conditions. The filters were
challenged using simulated high level waste materials (no radioactive
materials) and atmospheric dust; materials that cause filter plugging in
the field. Cleaning solutions tested included water, mild nitric acid and
caustic solutions. The filters were leak tested using poly alpha olefin
aerosol at the beginning, middle, and end of the test campaign.

Test results showed that both filter media were insensitive to high
humidity or moisture conditions and were easily cleaned in situ. The
filters regenerated to approximately clean filter status even after
numerous plugging and in situ cleaning cycles. Both the sintered metal
and ceramic filters passed the challenge test with conventional HEPA
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filter efficiency (99.97% or greater) each time.

The sintered metal and ceramic filters not only can be cleaned in situ,
but also hold great potential as a long life alternative to conventional
HEPA filters. The Defense Nuclear Facility Safety Board Technical
Report entitled HEPA Filters Used in the Department of Energy's
Hazardous Facilities found that conventional glass fiber HEPA filters
are structurally weak and easily damaged by water or fire. The
structurally stronger sintered metal and ceramic filters would reduce
the potential of a catastrophic HEPA filter failure due to filter media
breakthrough in the process ventilation system. An in situ regenerable
system may also find application in recovering nuclear materials, such
as plutonium, collected on glove box exhaust HEPA filters. This
innovative approach of the in situ regenerative filtration system may
be a significant improvement upon the shortfalls of conventional
disposable HEPA filters.

References:

Adamson, D. J. 2000. Experimental Investigation of Alternatives In
Situ Cleanable HEPA Filters. WSRC-TR-99-00486, Savannah River
Technology Center, Aiken, South Carolina. (January).

Terry, M.T., D.J. Adamson. 2000. "Experimental Investigation of In
Situ Cleanable/Regenerable Filters for High-Level Radioactive Liquid
Waste Tanks." Presented to the National Academy of Sciences.
(September).

Revised: April 3, 2000
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Reference Abstract
Robotic Tank Inspection End Effector
Idaho National Engineering and Environmental Laboratory (INEEL)
has 11 high-level liquid waste tanks at the Idaho Nuclear Technology
and Engineering Center (INTEC).  The tanks are single-shell,
stainless steel tanks contained in concrete vaults.  The concrete vaults
around the tanks do not meet the necessary requirements for
secondary containment, and therefore all of the tanks must be
removed from service by the end of 2012.  Regulators are requiring
that the containment capabilities of the tank structure be established
before agreeing to closure proposals. 

Conventional techniques for assessing tank integrity require insertion
of a string of corrosion coupons into the tanks at a fixed radial position
at various tank depths.  The coupons are removed and analyzed for
corrosion.  This procedure causes concerns because the corrosion
coupons are representative of tank conditions, but are not actually
part of the tank structure. The Tanks Focus Area and the
Characterization, Monitoring, and Sensor Technology Crosscutting
Program worked with industry and site users at INEEL to develop the
Robotic Tank Inspection End Effector (RTIEE). This tool, specifically
designed for remote operations in underground hazardous waste
storage tanks, mounts on the Light-Duty Utility Arm (LDUA) to perform
detailed inspection and analysis of tank interiors.

The RTIEE system operates by combining alternating current field
measurement (ACFM) with a compact vision and lighting subsystem
and an integrated mechanical deployment subsystem.  Coupled with
positioning data from the LDUA,  the RTIEE system can identify
defects and permanently record their locations in the tank.  The
remote operator has live video display during the examination.  Data
from ACFM are presented as a two-dimensional color plot showing the
size and position of the defect.  When the operator clicks on the defect
shown on the video display, the defect type, size, and position data
are instantaneously recorded.  For detailed inspection, the RTIEE is
positioned against the tank wall and remains stationary during the
examination.
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The LDUA with the RTIEE was deployed at INEEL in 1999 to perform
numerous scans in a highly radioactive tank environment.  Factory
representatives from the vendor---Oceaneering Space Systems
(OSS), Inc., of Houston, Texas---worked with tank farm staff during
the deployment. This technology has the potential for use at other
U.S. Department of Energy (DOE) sites for in-tank inspection
activities.  The RTIEE may be used as is or with enhanced
modifications for tanks of many different sizes and types.

Reference:

Tanks Focus Area. 2000. Innovative Technology Summary Report:
Robotic Tank Inspection End Effector. DOE/EM-0532, U.S.
Department of Energy, Washington D.C. (May).

Revised: August 30, 2000
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Movies
Russian Tank
Retrieval
Demonstration
Facility

Download Movie
(32.92 MB)

 

The Mining and Chemical Combine
(MCC) underground weapons
material production facility in
Zheleznogorsk, Russia, is home to
the Russian Tank Retrieval and
Closure Demonstration Center
(TRCDC). Here, two underground
tanks (39-ft dia x 98-ft high) have
been dedicated for testing
advanced equipment and
technologies for remediation of
high-level radioactive waste tanks
prior to qualification for use in
cleanup activities in both Russia
and the United States. One of these
technologies is the Russian
Pulsating Mixer Pump, which will be
used to retrieve waste from Tank
TH-4 at DOE's Oak Ridge
Reservation in Tennessee.

Tank TH-4
Remediation
Project: Mixing
and Pumping
Operations

Download Movie 
(3 MB)  

This video is a compilation of
footage taken during the following
stages of waste retrieval from Tank
TH-4 at the Oak Ridge Reservation
using the Russian Pulsating Mixer
Pump (PMP): initial inspection
showing waste volume before mixer
operations; waste mixing operations
using the PMP; final pumping
operations; and final tank inspection
and measurement of remaining
sludge waste. (footage provided by
ORNL; ref. FFA-054)
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Technology Abstract
Sludge Washing

Tanks T1 and T2 at the Oak Ridge Reservation (ORR) contain
transuranic waste sludge and ion exchange resin generated by
research operations at the site's High Flux Isotope Reactor and
Radiochemical Engineering Development Center. This tank waste
must be separated, dewatered, and treated for disposal to comply with
ORR's Federal Facilities Compliance Agreement. However, because
of the resins, the waste does not meet waste acceptance criteria at
the Melton Valley Storage Tanks (MVST), the waste consolidation and
storage facility for the site's legacy waste. Since destroying the resin is
the only option for producing a waste stream within the acceptable
limits of the MVST, the Tanks Focus Area and Oak Ridge National
Laboratory (ORNL) are investigating resin destruction methods.

In FY 2001, researchers at ORNL conducted small-scale testing of
possible treatment methods for removing the organic content from this
waste. A promising option tested with simulants in October 2001 is a
mixture of hydrogen peroxide and ferrous ions called Fenton's
Reagent -- named after an individual who discoved in 1894 that
mixing hydrogen peroxide with an iron catalyst produced a strong
oxidation reaction. The ion-exchange resins are oxidized to carbon
dioxide and inorganic salts. Small-scale tests of the process using
actual waste samples from Tanks T1 and T2 have also been
successfully completed. Larger scale hot cell tests are planned for FY
2002.

Based on the success of the real-waste tests, Fenton's Reagent may
be useful to the Idaho National Engineering and Environmental
Laboratory, the Hanford Site, and the Savannah River Site, all of
whom are faced with treating ion exchange resins in their tank waste.

Reviewed: December 17, 2001
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Technology Abstract
Solid-Liquid Separation Systems

Separating solid particles from liquid waste is essential for effective
waste transfers and immobilization at several radioactive waste tank
sites. Solid particles can damage pretreatment equipment, leading to
costly and time-consuming delays, and cause difficulties with
immobilized waste forms. In FY98 and beyond, the TFA is advancing
the development of cross-flow filtration using a cells unit filter at the
Idaho National Engineering and Environmental Laboratory and
evaluating separation technologies for the Oak Ridge Reservation.

At the Idaho National Engineering and Environmental Laboratory,
separation is critical for removing small, undissolved particles of
calcined waste from the melter feed. In cross-flow filtration, the feed
stream is pumped through a semi-permeable membrane pipe, and the
pressure differential generates a shell-side flow of filtrate while the
concentrate continues down the pipe (see photo).

At the Oak Ridge Reservation, various liquid low-level waste streams,
including transuranic sludge and strontium and transuranic-bearing
retrieval solutions require solid-liquid separation. The TFA and its
partners are evaluating four technology options. These options are
settling, cross-flow filtration, dead-end filtration, and centrifuging.
Settling is simple, inexpensive, and highly effective. Settling is the
method of choice if downstream criteria can be satisfied. Cross-flow
filtration is also effective, moderate in cost, and requires no chemical
additives. Dead-end filtration works only on dilute streams, requires
flocculents and filter aids, and involves elaborate backwash
operations. Both filtration methods require periodic chemical cleaning
of the filter media. Centrifuging is the most complex method and
requires high investment and maintenance costs. By analyzing these
solid-liquid separation methods, the site has technical, cost, and risk
data regarding the best way to remove solids from liquid waste
streams.

Reference: Schlahta, S. N., Brouns, T. M., TFA Technical Advisory
Group, and TFA Technology Integration Managers. 1998. Tanks
Focus Area FY98 Midyear Technical Review. PNNL-11906, Pacific
Northwest National Laboratory, Richland, Washington.
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Technologies
Solid-Liquid Separation

Solid-Liquid Separation System Chemical Feed Tanks
Solid-Liquid Separation
System Filter Modules

Solid-Liquid Separation
System Arrives at Oak

Ridge Reservation

Solid-Liquid Separation System Lowered Onto a Pad
Adjacent to the Melton Valley Storage Tanks at Oak

Ridge Reservation. Separations Equipment
Solid Liquid Separations

System

Solid Liquid Separations System Components
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Sprayball - Steamjet Retrieval System

Before, During and After X Pattern Cleaning Comparison

Cleaned Area Sprayball System Sprayball Nozzle
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Reference Abstract
Stereo Viewing System

At the Idaho National Engineering and Environmental Laboratory
(INEEL), 11 high-level liquid waste tanks at Idaho Nuclear Technology
and Engineering Center (INTEC) require internal inspection, residual
waste sampling, and inventory characterization prior to closure. The
tanks are single-shell, stainless steel tanks contained in concrete
vaults. Tanks integrity inspections are required for the site to certify an
emergency spare tank, and for factoring into risk models used for
closure of the INEEL Tank Farm. The baseline method for visual
inspection is to manually lower a film or video camera into position
directly below the riser and obtain data from a single location, possibly
at multiple elevations. The baseline technology cannot position the
camera at locations away from the tank riser, exposes workers to
radiation exposure, and does not provide stereoscopic viewing
capability.

Tto evaluate the depth of pits, seams, and other anomalies in the
tank, the Tanks Focus Area teamed with site users to develop the
Stereoscopic viewing system. It is one of various tools, called "end
effectors," designed for use with the Light-Duty Utility Arm (LDUA) for
remote operation in underground hazardous waste storage tanks. The
Stereo Viewing System uses a pair of video cameras and several sets
of lenses with different focal lengths in conjunction with special image
processing technology. The hardware is modified from commercially
available technology to perform in radioactive environments. Camera
signals are processed by the Stereo Viewing System and displayed on
a high-refresh-rate computer monitor. Special liquid crystal display
shutter glasses are synchronized with the processed image on the
monitor, creating the perception of depth.

The Stereo Video System was demonstrated at Hanford in 1995 and
1996, and deployed with the LDUA at INEEL's INTEC in 1999. Use of
the LDUA and various end effectors will continue through 2012 to
support inspection and heel characterization of the remaining tanks,
and beyond 2012 to support the tank closure campaigns.

Reference:

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
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Tanks Focus Area. 2000. Innovative Technology Summary Report:
Stereo Viewing System. DOE/EM-0535, U.S. Department of Energy,
Washington D.C. (May)

Revised: August 30, 2000
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Reference Abstract
Transuranic Extraction and Strontium

Extraction from Acidic Waste
As part of a 1995 agreement between the State of Idaho, the
Department of Energy, and the Department of the Navy, the tank
waste at the Idaho National Engineering and Environmental
Laboratory (INEEL) must be removed from the tanks by 2012. The 11
tanks contain a total of 1.4 million gallons of acidic liquid radioactive
waste, while 1 million gallons of dry, calcine waste is stored in bins.
TFA worked with INEEL users to evaluate Transuranic Extraction
(TRUEX) and Strontium Extraction (SREX) for pretreating the INEEL
tank waste. The two processes were developed by the U.S.
Department of Energy (DOE) to treat acidic wastes generated by
reprocessing plant operations or during plutonium production and
purification operations.

The TRUEX and SREX processes efficiently separate small quantities
of transuranic elements and strontium from aqueous nitrate or chloride
solutions. Waste is mixed with extractants and process solvents using
centrifugal contractors under continuous, countercurrent conditions.
Typically, multiple contractors are required to extract the TRU,
technetium, uranium, and Sr. Additional contractors are used to
remove the extractant and process solvent from the aqueous phase.
When combined with a cesium separation process, the resulting
solutions have sufficiently low concentrations of radionuclides to
permit immobilization (the grouting process) and disposal as a non-
TRU, low-level waste (LLW). The radionuclide-containing waste is
vitrified and disposed off site as high-level waste (HLW).

The TRUEX and SREX processes are available for treating highly
radioactive wastes at Idaho and other sites. Highly radioactive waste
stored at Idaho is acidic liquid in stainless steel tanks, while the
Hanford Site, Savannah River Site (SRS), and Oak Ridge Reservation
store alkaline wastes in carbon steel tanks. Their wastes, acidic when
first generated, are neutralized with chemicals to inhibit corrosion in
the carbon steel tanks. Alkaline-side solvent extraction processes
would use similar process equipment, but the solvents would be
different. TRUEX and SREX are potential technologies for treating

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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liquid waste following sludge dissolution, if an acid process is used.

Revised: December 6, 1999
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Brochures

Extracting What's Hot:
Transuranics and Strontium
Sites that Benefit
Idaho National Engineering and Environmental Laboratory

Wanted: Proven Separation Methods
At four sites across the nation, the Tanks Focus Area is working to
remediate about 94 million gallons of radioactive waste stored in 273
underground tanks. New and innovative technologies and processes need
to be designed, built, and tested to prepare this tank waste for
immobilization. Preparation for immobilization includes steps to separate the
waste into two fractions: a small, highly radioactive portion and a larger, low-
activity portion. Without this pretreatment, all of the waste must be disposed
of as high-activity waste.

Highly radioactive elements such as transuranics and strontium can be
immobilized and disposed. The large volume of inert material can be
disposed of as low-level waste, resulting in less risk to workers and less
cost to taxpayers. A low-level waste form must meet certain requirements:

less than 10 nanocuries per gram of alpha-emitting transuranic
elements with half-lives greater than 5 years

less than 0.04 curies per cubic meter of strontium-90

less than 1.0 curie per cubic meter of cesium-137.

Eleven underground waste storage tanks at the Idaho Chemical Processing
Plant, located at the Idaho National Engineering and Environmental
Laboratory, contain about 1.7 million gallons of liquid radioactive waste
called sodium-bearing waste. Transuranics, cesium, and strontium comprise
less than 1% of the total waste volume but account for most of the
radioactivity.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Found: Two Answers
In 1996 and 1997, the Tanks Focus Area and INEEL's High-Level Waste
Program (funded by DOE's Office of Waste Management) continued to
develop the transuranic extraction (often called TRUEX) and the strontium
extraction (called SREX) processes to help the Idaho site's acidic waste
meet the requirements for low-activity waste. The separation methods
would also apply to retrieval, dissolution, and pretreatment of 3,800 cubic
meters of high-level calcined waste located at the plant. To prove the
feasibility of these two processes, demonstrations were performed with
simulated and actual waste.

For TRUEX, a complexing agent is dissolved in an organic solvent, mixed
with the radioactive tank waste, and then separated into a solvent (organic)
phase and a nonsolvent phase using centrifugal contactors. The agent
binds with certain transuranic elements and holds them in the organic
phase. The remainder of the waste's components are in the nonsolvent
phase and can be disposed of as low-level waste. The transuranic elements
are stripped from the organic phase, which can be recycled and reused in
the process.

The transuranic removal process was demonstrated at the Idaho site with
actual tank waste, using 24 stages of centrifugal contactors. In this test, the
final transuranic activity in the waste leaving the process was 0.12
nanocuries per gram, or nearly 100 times below the criteria for low-activity
waste. In August 1997, the flowsheet for this process was optimized,
reducing the contactors from 24 to 20. Tests with Tank WM-183 waste
showed radioactivity was reduced from 540 nanocuries per gram to 0.9
nanocuries per gram, even further within the target criteria.

The SREX process uses a crown ether in an organic solvent; the tank waste
is mixed with the solvent in a centrifugal contactor (similar to the TRUEX
process). The SREX process has been tested with simulated and actual
INEEL waste.

In addition to the extraction methods, crossflow filtration is being tested to
determine the efficiency for separation of fine solids. Solvent extraction
processes are adversely impacted if these solids are present.

Key Technology Events
 June 1996 - TRUEX using 24 contactors demonstrated on actual

waste at the Idaho site

 August 1996 - Crossflow filter tested on Oak Ridge Reservation
Tank W-3 and W-4 sludge composite

 February 1997 - SREX demonstrated using tank waste from Idaho
site

http://www.em.doe.gov/em30/
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 August 1997 - TRUEX using 20 contactors demonstrated on Idaho
Tank WM-183 waste

 September 1997 - Crossflow filter tested with actual tank waste at
Idaho site

After solid particles are removed from the tank waste,
centrifugal contactors are used in extracting strontium and
transuranics. Today, the contactors are in a hot cell at the Idaho
site and are working on actual tank waste.

Partners in the Solution
Site Users: Idaho National Engineering and Environmental Laboratory

Producers and Developers: Idaho National Engineering and
Environmental Laboratory, Argonne National Laboratory, Alf-Autochem, and
Eichrom Industries

Before transuranics and strontium can be removed from the
waste, the waste must be free of solid particles. Thus, the waste
is processed through a crossflow filter, shown here in an Idaho
National Engineering and Environmental Laboratory hot cell.
This equipment can remove particles bigger than 0.5 microns.

http://www.anl.gov/
http://www.eichrom.com/
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Synthetic Aperture Focusing Technique (SAFT)

Flaw in Knuckle Region SAFT Data Transducer Testing

Tank Wall Mockup Crawler Adaptation New Crawler
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Tank Closure
Approximately 34 million gallons of liquid high-level waste (HLW) are
contained in large, underground carbon steel storage tanks at the
Savannah River Site (SRS) in Aiken, South Carolina. The site must
"close" the tanks -- remove waste from the tanks and stabilize them
for final disposal -- in accordance with regulatory requirements. Tanks
17 and 20 in the site's "F-Area" were the first tanks scheduled for
closure.

With assistance from the Tanks Focus Area, a reducing grout was
developed for closing the HLW tanks. The grout formulation contained
a low redox potential to minimize the mobility of Sr (the radionuclide
with the highest dose potential after closure). The grout also has a
high pH to reduce the solubility of the plutonium isotopes. In addiion,
high compressive strength and low permeability enhances the grout's
ability to limit the migration of contaminants after closure. The grout
was designed and tested by Construction Technology Laboratories,
Inc., and placement methods were developed with partners at SRS.

Plans are to place this grout into Tank 20, the first tank to be closed,
in several stages. The first layer will be placed in liquid form using
multiple entry points. The dense grout will lift the waste sludge, which
is less dense, off of the tank bottom and will spread it into a pattern
across the tank. The loose waste sludge will then be immobilized by
blowing the powdered grout in dry form into the tank. The dry particles
will hydrate, incorporating the water into the grout powder. The grout
will then be poured form the center tank location to form a domed cap
which fully encapsulates the waste in the grout layers. The remainder
of the tank will then be closed using controlled low strength material.
The same technique is planned for use in Tank 17.

The Tanks Focus Area is working with users at SRS develop
additional techniques for placing grout. Grout in other tanks may be
placed similarly to Tank 20 or may be placed using newly developed
methods.

Reference

Caldwell, T.B. 1997. Tank Closure Reducing Grout. WSRC-TR-97-
0102, Rev. 0, Westinghouse Savannah River Company, Aiken, SC.
(April)
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Technologies
Tank 20 Closure

Tank 20 Closure Monument First Pours Into Tank Tank Interior After Dry Grout Added

Controlled Low Strength Material Added Top of CLSM in Tank Strong Grout Added

Test Pours Dry Grout Addition to Tank 20 Preparing Tank 20
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Reference Abstract
Topographical Mapping System

Radioactive waste storage tanks in use at many of the U.S.
Department of Energy (DOE) sites are beyond their intended design
life.  The waste in these tanks must be remediated and the tanks
closed.  Before these activities are performed, the physical condition
of tank interiors must be determined, along with detailed information
regarding any obstructions and potential problems that may be
encountered during installation of retrieval systems.  The only way to
see the physical contents of the tank is to install tools through the
tank's openings, or risers. This task is difficult because the tanks are
underground and the risers are typically only one to two feet in
diameter. 

The Topographical Mapping System (TMS), a three dimensional (3-D)
mapping system that can safely operate in hazardous and radiological
environments, has been developed to meet this need.  This system is
a self-contained and reconfigurable system capable of providing rapid,
variable-resolution mapping information in poorly characterized
workspaces with a minimum of operator intervention. It provides an
accurate 3-D view of the tank interior and gathers data on volume and
contents inside storage tanks. The data can be used on a stand-alone
basis or integrated with other modeling software to generate "world
models" of tanks or other work environments.

The TMS system was deployed at Oak Ridge Reservation in 1997.
The Tanks Focus Area and Office of River Protection users are
evaluating the potential for upgrading the technology for use in
Hanford Site tanks.

Reference:

Tanks Focus Area 1999. Innovative Technology Summary Report:
Topographical Mapping System. DOE-EM-0447, U.S. Department of
Energy, Washington D.C. (September)

Revised: June 25, 2001
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Topographical Mapping
System
Accessing the radioactive waste storage tanks to characterize and retrieve
waste is difficult for several reasons. The tanks are buried several feet
underground. The only way to get a clear view of the waste, in-tank
hardware, and possible obstructions to characterization and retrieval
activities is to deploy tools down long pipes that connect the tank with the
environment (these pipes are called risers). Thus, a three-dimensional
mapping system that could work in hazardous and radiological
environments was needed. This mapping system provides an accurate
three-dimensional view of the tank interior and gathers data on the volume
and contents inside the storage tanks.

Problem
Being
Solved
At DOE sites
across the
country, a
number of tanks
containing
hazardous,
radioactive
waste have been
used past their
intended design
life. At the Oak
Ridge
Reservation in
Tennessee, 12
tanks were built
using a spray-on
concrete
process known
as the gunite
process (this is

http://www.tanks.org/
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The Topographical Mapping System creates maps of waste
topography and tank structures to 1) determine surface features
and deviations and 2) model the tank environment. The system
can also be used to determine residual tank waste volume. This
system was demonstrated in-tank at Oak Ridge Reservation,
summer 1997. This system is faster and more accurate than other
methods.

similar to the
process used to
build swimming
pools). The inner
layer of these
tanks has been
breaking up. The

use of video cameras inside the tanks to assess the extent of this problem
has not been successful. Also, objects have been discarded in the tanks
over the years and may damage retrieval equipment entering the tanks.
Because remediating these waste tanks is a high priority for DOE, a three-
dimensional mapping system was needed to provide detailed information
about the tank interior to locate obstructions and potential problems for
deployment systems such as the Modified Light-Duty Utility Arm and the
Houdini vehicle. Also, using the mapping system before deploying a
retrieval system reduces the risk of damage to the deployment equipment,
the hardware within the tank, and the tank. Another application for this
technology is in the measurement of waste volume to support retrieval
planning and assessment of performance following retrieval campaigns.
Documentation of residual waste volume is an important factor in planning
for the closure of DOE's tanks.

 

Technology Description
The Topographical Mapping System, developed under a collaborative effort
of the Oak Ridge National Laboratory, Pacific Northwest National
Laboratory, and Mechanical Technology, Inc., gathers topographical data
regarding obstacles, waste topography, and structural profiling which is
analyzed to generate a three-dimensional computer map of the data. This
data can be used on a stand-alone basis or can be integrated with other
computer modeling software to generate representational "world models" of
tanks or other work environments.

The system uses a structured light technique that projects a laser plane
onto the surface to be mapped. A camera is then used to image the
resulting laser plane's contour line and using a triangulation-based
analytical method generates a surface profile from the data gathered.

The system has four major components:

1. The sensor head, which holds the optical sensors that move through
the vapor space of the tank and provide the actual topographical map
of the interior surfaces.

2. The environmental enclosure box, which holds all of the support
electronics that require close proximity to the sensor head.

3. The human-machine interface, which is located in the control trailer
approximately 274 m (900 ft) away. This is used for supervisory

http://www.ornl.gov/home.html
http://www.pnl.gov/
http://www.pnl.gov/
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The control system for the Topographical Mapping System is shown at the left. At the
right of the photo is system support that is put over the top of a tank riser to deploy the
topographical system. The system creates maps of waste topography and tank
structures to 1) determine surface features and deviations and 2) model the tank
environment. The system can also be used to deternine residual tank waste volume.

 

Accomplishments
The Topographical Mapping System underwent extensive testing at the
Oak Ridge Reservation beginning in June 1996. A proof-of-principle
demonstration of this system was successfully performed in February
1997 in Tanks W-5 and W-6 in the South Gunite Tank Farm at the Oak
Ridge Reservation. In March 1997, it was delivered to the Hanford Site
and a demonstration of its ability to measure tank waste volume was
performed at the Tanks Technology Test Facility.

control, limited data visualization, and data archiving. It is a UNIX-
based scientific and engineering workstation that allows the graphical
operator interface and supports the various control and
communication functions required for proper system function.

4. The plug gauge, which is used to test the clear aperture of the riser
before deployment of the sensor head. The plug gauge can also
measure the temperature, radiation, and range used to deploy the
sensor head.
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Future Plans
Pacific Northwest National Laboratory and Oak Ridge National Laboratory
are supporting the Hanford Tanks Initiative in evaluating deploying the
Topographical Mapping System in single-shell Tank AX-104 at Hanford
during FY98 to measure the remaining waste. The system is also being
considered for use in single-shell Tank C-106 to test the effectiveness of
sluicing equipment and map residual waste volume in support of planning
heel retrieval tasks.

Other plans for the system involve 1) creating a current three-dimensional
map of the tank interior, 2) following the movement of the waste as it
responds to expanding bubbles of trapped gas, and 3) performing a
volumetric analysis of the waste retrieved from the tanks. This would be
done by mapping the waste before and after remediation activities to
determine how much waste remains in the tank.

References
Armstrong, G. A., B. L. Burks, B. A. Carteret, A. F. Pardini, and T. J.
Samuel. 1997. Demonstration of Volumetric Analysis Using the
Topographical Mapping System at Hanford. ORNL/TM-13438, Oak Ridge
National Laboratory, Oak Ridge, Tennessee.

Armstrong, G. A., B. L. Burks, and S. D. Van Hoesen. 1997. South Tank
Farm Underground Storage Tank Inspection Using the Topographical
Mapping System for Radiological and Hazardous Environments. ORNL/TM-
13437, Oak Ridge National Laboratory, Oak Ridge, Tennessee.

Gephart, R. E., and R. E. Lundgren. 1996. Hanford Tank Clean up: A Guide
to Understanding the Technical Issues. PNL-10773, Pacific Northwest
National Laboratory, Richland, Washington.

Revised: December 2, 1999
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Transuranic Extraction at INEEL
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Glove Box for Field
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Development and Deployment Team
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Technology Abstract
Waste Form Product Acceptance

Hanford will be processing its high-level waste through privatization.
The current plans are to separate the low-activity waste, process it
into glass and dispose of on site. The high-level waste fraction will
also be vitrified and stored for ultimate disposal in the nation's high-
level waste repository. The high-level waste process will be patterned
after those of Savannah River and West Valley sites and the final
waste form will comply with waste acceptance criteria established for
high-level waste disposal.

The composition of the waste at Hanford has wide variability due to
the site's processing history and contains organics, components with
low solubility in glass, components which tend to form separate
phases, and Resource Conservation and Recovery Act metals. The
waste is currently listed Resource Conservation and Recovery Act
which requires product performance that not only results in
immobilization of the radioactive components, but in stabilization of
the listed metals. The approach used to address these issues will also
provide insight into processing requirements for Idaho and should
increase the glass performance data base for the high-level waste
program relevant to Savannah River, West Valley and Idaho.

The low-activity waste glass waste form must also be formulated to
have long term stability in the Hanford onsite disposal facility. In
support of the high-level waste glass disposal, an international glass
burial program was established which included the United States.
Currently, the data generated from that program is being evaluated for
applicability to the Hanford low-activity waste disposal task and a
review of the literature on international long term glass testing,
performance, and interaction with disposal systems is being
completed. The results of these evaluations and the performance
requirements that will result from the Hanford site's performance
assessment of the disposal system will be used to design an approach
to predicting long term performance from the glass composition. The
rationale for tying to composition is because composition is the only
significant glass parameter measurable in an operating plant.
Therefore, the plan is to define a test or suite of tests that can be used

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
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to identify a composition region that meets the long term leaching
performance required to support the site's performance assessment
and to meet the privatization contract requirements. Once defined, the
acceptable performance region can be used by the Department of
Energy to evaluate glass compositions throughout privatization glass
production to ensure that the glass will meet disposal system
requirements (the glass compositions will vary widely due to waste
feed composition).

Revised: December 2, 1999
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Technology Abstract
Processing of Expended Materials

from Vitrification Operations
High-level waste (HLW) vitrification activities produce radioactively
contaminated waste in the form of used equipment and instruments.
Damaged jumpers (transfer pipes for waste), melter inserts
(temperature and pressure probes inside the melter), glass shards,
pumps, thermowells, and waste containers are some of the "expended
material" that cannot be reused. At the West Valley Demonstration
Project (WVPD), this highly contaminated "expended equipment,"
along with the future wastes from ongoing vitrification operations, will
require processing in order to cost effectively meet disposal facility
requirements. Waste processing activities include size-reduction
(using cutting tools), remote handling (using remote grappling
devices), sorting, segregating, and packaging. Size reduction is used
to assist in segregation of low-level waste and transuranic waste from
HLW components, and to facilitate packaging of waste into containers
for transport and disposal.

The Vitrification Expended Materials Processing (VEMP) project at
WVDP covers the design, fabrication, installation and operation of the
VEMP system, which will be used to segregate, condense, wash, and
package various materials and equipment generated during
vitrification activities at the WVDP. Many of the VEMP system's tools
are modified from commercially available products, i.e., cranes, power
manipulators, transfer cart and trailer, and remote and shielded
viewing equipment. Other tools are custom designed to fit the unique
configuration of the vitrification facility at WVDP. These include a
mobile cutting workstation, remotely operated cutting tools, a
water/steam washing system located in the Vitrification Cell,
radiological surveying capabilities, and remote-handling equipment
and fixtures. The waste processing operations need to be carried out
remotely inside the Vitrification Cell and the Chemical Processing Cell
where the waste material is located. Furthermore, custom-designed
tools must function along with the existing equipment and within the
facilities.

TFA work in this area was initiated in FY99 with an Accelerated Site

http://www.tanks.org/
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Technology Deployment (ASTD) Program procurement and
deployment of size-reduction equipment, and completion of a facility
and operations report for size reduction of expended materials. With
continuing ASTD support in FY00, WVDP continued procurement of
size-reduction equipment; development and implementation plans for
their testing, installation and deployment; operator training; and
continued size reduction operation and evaluation. In FY01, WVDP
will initiate development of equipment design for disposition of large
vitrification expended materials, including primary process equipment.
WVDP will also demonstrate, in a non-radioactive environment,
techniques in preparation for encapsulation of components in glass.

Reducing the volume of HLW-contaminated components will
decrease associated management costs for this waste. In addition to
serving as a processing system for HLW-contaminated equipment, the
processing system may potentially be utilized for similar waste already
in storage and other high-activity wastes being generated as part of
the WVDP, and is potentially applicable to similar expended
equipment at the Savannah River Site.

Revised: January 30, 2001
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Technology Abstract
INEEL High-level Waste

Immobilization
The high-level waste (HLW) feed at Idaho National Engineering and
Environmental Laboratory (INEEL) is from an acid side process which
following current pretreatment processes, contains high levels of
phosphate, zirconium and alkali. The concentrations of these
components (including fluorine) exceed the levels found at the other
sites, and require an expansion of the compositional test matrices
underway for Savannah River and Hanford sites. Early melter testing
at INEEL indicated excessive refractory corrosion in the test melters
using preliminary glass formulations. Initial evaluations led to the
conclusion that the issues were less related to melter design than to
glass formulations. Improving waste loading at INEEL may require
higher melter temperatures and modified off-gas controls. It is
expected that without some redox adjustment, INEEL, like Savannah
River Site, will experience foaming or other difficulties in maintaining
feed rates to the melter.

The Tanks Focus Area is addressing the following development
initiatives:

Development of HLW glass formulations that meet repository
waste acceptance criteria and can be processed in a melter: This
task combines the technology development resources of the
Tanks Focus Area with INEEL's technology and engineering
resources to jointly develop glass formulations that support
process selection. The work is currently "scoping" in nature
since the site's flow sheet is still dynamic. However, even
preliminary waste loading improvements are very important to
the process decisions at INEEL, because waste loading
dominates life-cycle costs. Melter operating temperature
requirements are determined by the glass chemistry and
solubility of stubborn components. This database also supports
data requirements for Savannah River and Hanford.

Development of specifications and key attributes for the INEEL
High-Level Waste Melter and ancillary systems: Glass

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
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formulations developed in the preceding task are used to
evaluate melter requirements and to provide system integration
impacts. These impacts typically include issues such as cooling,
cold cap dynamics, gas surges, physical properties of the molten
glass, pour dynamics, bulk crystallization tendencies, insight into
minor component impacts, materials interactions, melter
temperature requirements, etc. All but the pure engineering
issues are tested first in the laboratory, but the proof is in the
melter test.

Definition of the HLW flow sheet and processing constraints: The
site flow sheet under development by EM-30 is evaluating the
processing options, the extent of pretreatment required, the
impact of glass performance constraints, the impact of calcine
retrieval on feed compositions, direct vitrification, recycle
streams from clean-up of the LAW fraction proposed under full
separation, etc. During FY00, the TFA provided preliminary
glass product model input and during FY01, data bases from the
Savannah River flow sheets will be converted for use by Idaho.

Through this work, the TFA is providing critical data to INEEL for
specifying the product requirements necessary for o defining
pretreatment and waste conditioning requirements in preparation for
ultimate disposal of the INEEL HLW.

Reference:

Holtzscheiter, E.W. 1999. Product Delivery Expectations: Idaho High
Level Waste Immobilization. WSRC-RP-99-01128, Westinghouse
Savannah River Company, Aiken, South Carolina. (December).

Revised: May 2, 2000
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FOCUS ON...

Improving Performance of
High-Level Waste Glass
Working with Partners to Speed Pace and
Reduce Costs of Vitrification

The Department of Energy's radioactive tank waste must be converted into a solid form that can
safely encapsulate radioactive and chemical materials for thousands of years to protect human
health and the environ-ment. Because of the durability of glass, vitrification is the pre-ferred option
for immobili-zing high-level radioactive waste into a form suitable for long-term disposal.
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Vitrification is a process that combines concentrated radioactive waste with glass-forming materials.
This combination is "melted" at extremely high temperatures. The molten glass is then poured into
metal canisters, where it cools and hardens.

The Tanks Focus Area and its partners have found ways to reduce costs in the vitrification process.
By "loading" more waste into the glass, a smaller volume of glass is produced that requires
disposal. One goal of the Tanks Focus Area is to improve waste loading at least one percent by
refining the liquidus temperature process control model. Liquidus temperature limits the amount of
radioactive waste that can be "loaded" into glass. Even a one-percent increase in waste loading can
result in a cost savings of about $250 million dollars!

Liquidus temperature is the temperature at which
a certain combination of materials completely

transforms from a solid to a liquid. The liquidus
temperature can vary, depending on the

composition of the material. A consistent glass-
waste material composition is critical for a

predictable and durable glass-waste product.

Vitrification is Working at the Savannah River Site
About 33 million gallons of high-level liquid wastes are stored in 49 underground steel tanks at the
Savannah River Site near Aiken, South Carolina. This waste is a result of defense-related
plutonium production and other activities from the 1950s to the 1980s. It contains about 534 million
curries of radioactivity and must be safely isolated from the environment.

One of the keys to safely immobilizing the tank waste at the Savannah River Site is the Defense
Waste Processing Facility (DWPF). This facility vitrifies the highly radioactive material removed
from the site's tank waste.

The vitrification process mixes sand-like materials and waste. This mixture is sent to the plant's 65-
ton ceramic-lined steel melter. Electricity is used to heat the mixture to nearly 2,100 degrees F until
molten. A pencil-thin stream of the molten glass is then poured into stainless steel canisters to cool
and harden. Each canister, at 10 feet tall and 2 feet in diameter, takes approximately 20 hours to fill.
The exterior of each canister is then sandblasted to remove contamination, and securely welded
shut.
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"The Tanks Focus Area is
committed to providing
critical data necessary to
support site planning and
key decisions for the U.S.
Department of Energy."

- Ted Pietrok, Tanks Focus
Area Program Lead

"The Tanks Focus Area's data is a critical
component in increasing the waste loading. The
data provided this year will increase the size of
the database on liquidus predictions by as much
as 200%."

- Dr. Jerome Morin, Technical Director,
High Level Waste Management Division
at Savannah River Site

Waste Composition Poses Challenges
The mixture of tank waste and glass-forming materials is a
complex recipe. Up to 25% to 40% by weight of the mixture
could be waste, with the remaining being glass-forming
compounds such as silica and boric acid. Waste loading is
driven by the complex and varied composition of the waste
stream. Some waste components easily dissolve in glass, while
others do not. This variability requires changes in the glass
"recipe" and presents a major challenge for creating durable
glass forms.

Savannah River Site tank waste managers asked the Tanks
Focus Area for more data on the effect of various glass compositions on liquidus temperature.
Liquidus temperature may adversely impact melter performance and waste processing. By
experimenting with a range of effects on glass compositions within and just outside the specified
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"recipe" for DWPF glasses, researchers can improve the process control models and increase the
waste loading in these glasses.

Tanks Focus Area Provides
New, Critical Information
The Tanks Focus Area and its partners developed
a test matrix of 53 glasses. Researchers then
tested the effects of different glass compositions on
liquidus temperature. After their testing, the
Savannah River Site was provided the needed
data on the effect that different oxides (present in
most radioactive waste) have on liquid's
temperature.

The researchers observed that chromium and
nickel oxides strongly increased the liquidus
temperature. Magnesium, titanium, aluminum, and
iron oxides moderately increased the liquidus
temperature. Uranium, manganese, calcium, boron,
and silicon oxides had little effect. A fourth group of
alkali oxides decreased the temperature. The
Tanks Focus Area's data is a critical com-ponent in
improving waste loading and will be incorporated
into a database of DWPF glass compositions,

increasing the size of the database on liquidus prediction by as much as 200%. The liquidus
temperature work is being supported by DWPF and the extent of uncertainty reduction will be
quantified in 1999. The improvement in waste loading is expected to be around one percent.

Looking to the Future
In 1999, the Savannah River Site will conduct confirmatory
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testing in a small-scale melter and incorporate the new data
into DWPF process control models. The Tanks Focus
Area's continued support in this area focuses on liquid's
temperature experiments to benefit the Hanford Site's
vitrification activities. Related research to develop
information on glass durability is continuing, with similar
information developed for the unique requirements of
Hanford's waste expected to be completed in 2000.

Tanks Focus Area-Part of a
Team Effort
Pacific Northwest National Laboratory completed the

liquidus temperature study and reported the results in September 1998. The Savannah River
Technology Center, funded by the Savannah River Site high-level waste program, is evaluating the
test data and using the additional data to improve existing process models.

For technical information about vitrification
and the liquidus temperature study, contact:

Bill Holtzscheiter
Immobilization Technology
Integration Manager
Phone: (803) 725-2170
E-Mail: bill.holtzscheiter@srs.gov

Tanks Focus Area
Home Page:
http://www.pnl.gov/tfa

Revised: January 20, 2000
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Waste Loading
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Pipe Plugging Tests - Before Pipe Plugging Tests - After Coagulation Solids Formation

Salt Solutions Containing
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Technology Abstract
Water Mouse

Decades of producing uranium, plutonium, and tritium for national
defense purposes left a legacy of high-level radioactive waste in tanks
at the Savannah River Site (SRS). Between the early 1950s and the
late 1970s, 51 underground carbon steel tanks (two of which are now
closed) were constructed to hold this legacy waste, as well as waste
generated during ongoing high-level waste operations. In order to
reduce environmental risks and costs associated with high-level waste
management, SRS committed to closing 24 of the older waste tanks
by 2022. One of the first tanks slated for closure was Tank 17. This
1.3-million-gallon, single-shell, high-level waste tank was constructed
in 1959 and began operation in 1961.

After bulk waste removal operations in 1985 and tritiated water
removal activities in 1997, approximately 10,000 gallons of sludge
remained in Tank 17. A spray nozzle and pump transfer system was
used to remove 7,800 gallons of the remaining heel. To stabilize the
remaining 2,200 gallons of fast-settling, heavy sludge, the Tanks
Focus Area and partners at SRS worked to identify a technology that
would mobilize the waste near the walls and redistribute it across the
tank floor.

Working with a local industrial tank/pipe cleaning vendor, project
partners developed, tested, and deployed the hydrolazer in Tank 17
between July and September 1997. Nicknamed the "water mouse" for
its scurrying motion in the tank, this commercial pipe cleaner consists
of a rectangular, hollow steel cleaning head measuring 12 in. wide, 13
in. long, and 6 in. tall, and is outfitted with 10 rear-facing thruster jets
to propel the unit up a pipe, and two forward-facing cutting or cleaning
jets. By controlling the direction of the mouse and the pressure of the
water supply, the water mouse is slowly propelled across the tank,
emitting high-pressure water streams from the front and back jets to
dislodge the waste. As a result of its deployment in Tank 17, the
sludge was successfully and evenly dispersed, providing an effective
environment for future tank stabilization efforts.

Successful partnering with private industry companies help SRS to

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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develop and deploy new technologies, such as the water mouse,
which can be applied as SRS continues to work toward closing the
remainder of the 24 older waste tanks and meet the milestones in its
Waste Removal Plan and Schedule.
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Harry D. Harmon

Salt Processing Project R&D
Technology Development Manager

Education

B.S. Chemistry, Carson-Newman College
Ph.D. Inorganic and Nuclear Chemistry, University
of Tennessee-Knoxville

Current Assignment

In March 2000, Harry Harmon became Tanks
Focus Area's Technology Development Manager
for the Salt Processing Project Research and
Development (R&D) Program at the Savannah

River Site. In this role, he is responsible for planning and managing
execution of the Salt Processing Project R&D program, invoving work at five
major DOE sites, several universities, and vendor sites. He also provides
ongoing technical support to the DOE-HQ Technical Working Group,
established to manage the Salt Processing Project activities until a
contractor is selected to design, build, and start-up the Salt Processing
Facility.

Prior to this assignment, he worked on high-level waste technology as an
employee of Westinghouse Hanford Company, and served as Chairman of
the TFA's User Steering Group.

Background

Harry has over 27 years experience in nuclear materials processing and
radioactive waste management. The last 10 years of his career focused
primarily on high-level waste processing and related technology
development activities. He worked for E. I. duPont and Westinghouse
Savannah River Company at the Savannah River Site for 19 years and for
over 3 years with Westinghouse Hanford Company as Vice President of
Tank Waste Remediation System. After four years in the private sector

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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pursuing DOE contracts and consulting in radioactive waste management,
he joined Pacific Northwest National Laboratory as Technology
Development Manager of the Tank Focus Area's Salt Processing Project
R&D Program at the Savannah River Site.

Revised: February 13, 2001

 

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Resume: Leugemors

http://emslws03/tfa/org/bio/leugemors.htm[10/13/2009 10:57:31 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Resume
Bob Leugemors

TFA Salt Processing Project
Deputy Manager

Education

B.S., Chemical Engineering, Texas A&M University

Current Assignment

Bob joined the TFA Technical Team in September 2001 to serve as the
Deputy Manager for the TFA Salt Processing Project (SPP) office at the
Savannah River Site. In this capacity, Bob leads the project controls and
management operations at the TFA SPP office and assists TFA's SPP
Technology Development Manager in leading and directing the integration
of research and development activities on technologies for removal of
cesium, strontium, and alpha-emitting radionuclides from high-level waste
salt from Savannah River Site tanks. The Deputy Manager is responsible for
interfacing with numerous program partners from multiple DOE contractors,
laboratories, and partner programs to manage overall project scope,
schedule, and budget oversight and controls to ensure products are
delivered to the DOE client.

Background

Bob has more than 17 years of experience in process engineering, design,
construction, and project management. For the past two years, Bob has
worked for Battelle at the Pacific Northwest National Laboratory, supporting
evaluation of Crystalline Silicotitanate, a cesium removal ion exchange
media for salt waste processing at the Savannah River Site. Prior to joining
Battelle, Bob held positions with several companies, including BWXT,
Raytheon, and Bechtel, where he was responsible for engineering and
design efforts for high-level waste treatment projects at Hanford, the Idaho
National Engineering and Environmental Laboratory, the West Valley
Demonstration Project, and the Savannah River Site. Bob also served as an
officer in the United States Navy, performing nuclear power plant
management duties onboard the USS Carl Vinson (CVN-70). 

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Resume: Leugemors

http://emslws03/tfa/org/bio/leugemors.htm[10/13/2009 10:57:31 AM]

Reviewed: October 12, 2001

 

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Resume

http://emslws03/tfa/org/bio/nickola.htm[10/13/2009 10:57:33 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Resume
Cheryl L. Nickola

Program Operations Manager

Education

MPA, Energy Policy, University of Washington
BA, Sociology, University of Washington

Current Assignment

Cheryl Nickola is responsible for coordinating TFA's
project and program reviews, and major program
products (Multiyear Program Plan, Midyear Review,

Site Needs Assessment, etc.). She works mainly with the Technical
Integration Team, the Technology Integration Managers and site staff to
implement and manage the expanded requirements for project reviews and
technology maturity documentation. Cheryl's key responsibilities with the
Tanks Focus Area include coordinating and managing the site needs
collection and assessment process, the technical peer review process
(including the annual Midyear Review) and coordinating the Technical
Advisory Group (TAG).

Background

Prior to joining TFA in July 2000, Ms. Nickola was a task leader with Pacific
Northwest National Laboratory's Waste Disposal Integration Team (WIT),
which supported DOE's Office of River Protection (ORP) by providing
technical, regulatory, economic, and management services. Her
assignments on the WIT Project involved managing the business and
operations functions for the project, and also coordinating and managing the
external reviews and stakeholder interactions for ORP's Waste Disposal
Division.

Other key assignments at the laboratory have included working as a
Program Manager in the Laboratory's Quality organization leading teams of
research and business staff in the development of laboratory performance
measurement processes, and working as a Line Manager in Legal and

http://www.tanks.org/
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Contracts leading a team of staff providing business and contract
management services to the Laboratory. Before coming to the laboratory,
Cheryl worked in DOE's Richland Operations Office and managed several
energy conservation grant programs.

Revised: August 17, 2000
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Lynne Roeder-Smith

Communications Specialist

Education

B.A., Communications, Washington State
University

Current Assignment

Lynne Roeder-Smith took over the role of
Communications Specialist for the Tanks Focus
Area (TFA) Technical Team in October 1998. Her
primary areas of responsibility include developing
and ensuring the technical accuracy of
communication products, coordinating review of

those products among the Technical Team, managing the TFA Website,
and producing a weekly and monthly TFA newsletter. Other activities
include developing presentations, reviewing program documents, and
providing technical writing and editing assistance for special projects, such
as feature articles, brochures, and independent expert panel reports.

Background

Before joining Pacific Northwest National Laboratory in 1998, Lynne worked
on a number of projects supporting the Hanford Site's Tank Waste
Remediation System. Her primary assignments involved working with the
Department of Energy's Richland Operations Office to coordinate public
involvement activities; prepare and review presentations, press releases,
and white papers; and organize and facilitate quarterly Tri-Party Agreement
milestone status meetings between the Tanks Waste Remediation System
and the Washington State Department of Ecology.

Other Department of Energy activities Lynne has worked on include:
participation in development of the Tank Waste Remediation System
Environmental Impact Statement; coordination of public involvement
activities for the Hanford Comprehensive Land Use Plan and Environmental

http://www.tanks.org/
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Impact Statement; and development of regulatory compliance databases for
DOE facilities at the Pantex Plant in Texas, the Fernald Site in Ohio, and
the Grand Junction Project in Colorado.

Revised: January 3, 2000
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Janie C. Treadway

Business Operations Manager

Education

BS: Accounting
BS: Business Administration/Finance 
Central Washington State Universtiy

Current Assignment

Janie Treadway provides programmatic oversight of
the TFA Technical Team in the areas of cost and
schedule performance management, and current year

change control. She also assists the Technology Delivery Manager in the
execution of project reviews, and in tracking and reporting on project
milestone status and completion.

Background

Prior to joining TFA in March 2000, Ms. Treadway was part of the
management team overseeing PNNL's efforts as part of the multi-laboratory
Material Protection, Control and Accounting (MPC&A) Program aimed at
assisting the former Soviet Union in safeguarding its weapons-useable
nuclear materials from theft and diversion. Her assignments on the MPC&A
Program involved managing the day-to-day business and operations
functions for the PNNL program, as well as development of its cost,
schedule and control requirements and policies.

Ms. Treadway has supported various PNNL programs in the area of project
management and business operations for both DOE and private clients in
her nearly 10 years with the Laboratory.

Revised: September 19, 2000
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Jimmy Bell

Deputy Chair
Closure Subgroup

Education

University of Mississippi: Ph.D, Physical Chemistry,
Berry College: B.S., Chemistry

Occupation

Consultant

Employer

Bell Consultants, Kingston, Tennessee

Representative Skills and Experience

Dr. Bell has worked on such programs as actinide spectroscopy and
separations, plutonium chemistry, molten salt oxidation treatment of mixed
wastes, atomic vapor laser isotope separation (AVLIS) feed and product
processing, U.S. Nuclear Regulatory Commission supported fission product
release and behavior in severe light-water reactor accidents, nuclear
wastes separations technologies, thermodynamics and stabilities of
superconducting materials, nuclear fuel reprocessing technologies, and
purification of uranium alloys. He has worked as a DOE reviewer for nuclear
proliferation and sensitive nuclear technologies. In addition, he has worked
as a special investigator for the U.S. International Technology Program. He
is currently doing consulting work with the DOE and environmental
companies. Dr. Bell has four patents.

Publications

Dr. Bell has more than 40 technical papers and was the past Associate
Editor for the journal Separation Science and Technology.
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Affiliations

Dr. Bell is a member of the American Chemical Society, the American
Nuclear Society, the American Institute of Chemical Engineers and has
served as the Co-Chairman of the Biannual Symposium on Separation
Science and Technology.
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John Carberry

Member-at-Large

Education

Cornell University: M.S., Chemical Engineering
University of Delaware: M.B.A.
Cornell University: B.S., Chemical Engineering

Occupation

Director, Environmental Technologies

Employer

E. I. Du Pont de Nemours & Co., Inc. - Wilmington, Delaware

Representative Skills and Experience

Mr. Carberry's assignments have included process or product development,
from research to operations, in the chemical industry for over 30 years. He
is involved in focusing research and development on process renewal,
product stewardship and product recycle programs for superior
environmental performance and is also responsible for a corporate team that
leads initiatives to obtain, internally or externally, broadly applicable, world
class, affordable, publicly acceptable remediation, treatment, and
abatement technologies. Mr. Carberry has served on three National
Academy of Science panels on environmental technologies and has also
participated in the founding of the Chemical Industry Environmental
Technology Programs, the Remediation Technology Development Forum
and AIChE - Center for Waste Reduction Technologies. Mr. Carberry has
four patents.

Publications

Mr. Carberry has more than 15 invited public presentations, 36 university
presentations, and more than 12 contributions to publications.
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Affiliations

American Institute of Chemical Engineers, Tau Beta Pi, and Beta Gamma
Sigma.
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P. Gary Eller

Member-At-Large

Education

Ohio State University: Ph.D., Inorganic Chemistry
West Virginia University: B.S., Chemistry

Occupation

Project Leader

Employer

Los Alamos National Laboratory

Representative Skills and Experience

Dr. P. Gary Eller is a senior staff member in the Nuclear Materials
Technology Division of Los Alamos National Laboratory. Dr. Eller is
currently providing direct technical support to . During the past year, he
served as a technical advisor to the Department of Energy's investigation of
the September 1999 plutonium storage can failure at Savannah River Site.
He also co-organized a major DOE-Environmental Management Science
Program Symposium and co-edited a subsequent ACS Symposium
Proceedings Volume, and organized another major symposium on long-
term nuclear materials storage. Dr. Eller is also co-authoring a feature article
for Los Alamos Science entitled "A Vision for Environmentally Conscious
Plutonium Processing." Other recent assignments include managing the
national research and development program to ensure safe stabilization and
long-term storage of nuclear materials under the DNFSB 94-1 program,
serving on the National Academy of Sciences panel assessing high-level
waste disposition plans at Idaho National Engineering and Environmental
Laboratory, and assisting the Tanks Focus Area in evaluating alternatives to
in-tank precipitation for treating Savannah River Site high-level tank waste.

Dr. Eller has over 25 years experience at Los Alamos National Laboratory
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and the Hanford Site in nuclear materials research and development, and
12 years of direct project management experience in characterization and
cleanup of nuclear materials and radioactive sites. His scientific expertise
includes actinide, environmental, and fluorine chemistry and applications to
fuel cycles and remediation.

Publications

Dr. Eller has authored more than 100 peer-reviewed technical publications
and many internal reports, holds several patents, and received a Los
Alamos Distinguished Performance Award.

Affiliations

American Chemical Society, American Cryst. Association, American Nuclear
Society, Phi Lambda Upsilon, and Sigma Xi.
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John H. Roecker
Member-At-Large

Education

University of Illinois, BS, Engineering Physics 
University of Illinois, Graduate Studies in Physics

Occupation

Nuclear Waste Management Consultant - Colbert, WA

Skills and Experience

Mr. Roecker is experienced with the successful management of large
engineering, operating, and program organizations employing complex
technology and nuclear operations. He has a broad technical background
encompassing nuclear reactor testing, nuclear power operation, nuclear
chemical processing, and nuclear and hazardous waste processing. Mr.
Roecker has directed the development and engineering of process
improvements leading to increased plant throughput and long-term waste
disposal cost savings. Mr. Roecker also directed development and
implementation of an integrated systems engineering management process
for a large, diverse organization. He is experienced with development and
management of customer and contractor interfaces, and is recognized and
respected as developer of young management and technical talent.

Mr. Roecker was an executive for Rockwell Hanford Operations from 1977
to 1987 directing the Hanford Waste Management Program, and the
Research and Engineering organization. He subsequently managed the
Plutonium Recovery Modification Project at Rocky Flats (1987 to 1990) and
the Hanford Tank Waste disposal alternatives systems engineering studies
(1990 to 1993). Mr. Roecker retired from active management in 1993 and
has functioned as an independent consultant since that time. He has served
as a consultant for WSRC, DOE, CHG, PNNL, INEEL, and the National
Academy of Science.
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Publications

Mr. Roecker has authored or co-authored papers and reports in the fields of
nuclear reactor testing, nuclear space power, and nuclear waste
management and processing.

Affiliations

American Nuclear Society

Revised: April 11, 2002

 

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Resume

http://emslws03/tfa/org/bio/kowalski.htm[10/13/2009 10:57:49 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Resume
Bruce Kowalski

Characterization Subgroup

Education

University of Washington: Ph.D., Chemistry 
Millikin University: B.S., Chemistry
Millikin University: B.S., Mathematics

Occupation

Chair, Faculty Board of Directors, Center for Process Analytical
Chemistry
Endowed Professor of Analytical Chemistry
Director Emeritus of the Center of Process Analytical Chemistry

Employer

University of Washington - Seattle, Washington

Representative Skills and Experience

Dr. Kowalski is a co-founder of chemometrics, the chemical discipline that
uses novel mathematical methods to develop improved chemical
measurements systems and extract more useful chemical information from
chemical data. Areas of current research include applying various
chromatography/spectrometry methods and chemical sensors to process
analysis and control. Dr. Kowalski has consulted extensively with industry
and federal agencies such as the National Science Foundation.

Publications

Editor-in-Chief of the Journal of Chemometrics; served on the editorial
advisory boards of many journals including Analytical Chemistry. Published
more than 130 research papers.

Affiliations
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International Union of Pure and Applied Chemistry.
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Dawn Kaback

Characterization Subgroup

Education

University of Colorado: Ph.D., Geological Sciences
University of Colorado: M.S., Geological Sciences
State University of New York at Stony Brook: B.S., Earth and Space
Science

Occupation

Principal Staff Member/Manager

Employer

Concurrent Technologies Corporation - Denver, Colorado

Representative Skills and Experience

Dr. Kaback has a number of years experience in the use of technologies for
characterization and remediation of hazardous waste sites. She is trained as
a geochemist and has also worked in the area of directional drilling for
environmental applications. Dr. Kaback's specialties are performing
research and technical support in the areas of stakeholder participation and
technology commercialization for environmental restoration and waste
management. Her technical responsibilities include technology brokering of
DOE-developed environmental technologies for application at government
and industrial sites, and facilitation of public-private partnerships to promote
the development and use of innovative environmental technologies. Dr.
Kaback has three patents.

Publications

Dr. Kaback has written or co-wrote over 50 journal articles, technical
reports, and papers.
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Professional Associations

Served on a committee for the National Academy of Sciences National
Research Council and was recently appointed to the Board of Directors of
the Association of Groundwater Scientist and Engineers of the National
Ground Water Association and Geological Society of America. She also
served on the Board of Directors of the National Advanced Drilling and
Excavation Technologies Center at the Massachusetts Institute of
Technology.
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Tom Weber

Leader, Immobilization Subgroup

Education

B.S., Ceramics - Rutgers University
Ph.D., Ceramic Science - Rutgers University

Occupation

Consultant - Kennewick, Washington

Representative Skills and Experience

Dr. Weber has managed various vitrification projects for the Hanford Site.
These have included Vitrification Development for the Hanford Tank Waste
Remediation System, following close-out of the Hanford Waste Vitrification
Plant. He managed the Applied Technology for the Hanford Waste
Vitrification Plant, where he focused on providing the technological base for
the vitrification processes and plant engineering work. He was responsible
for replanning Hanford waste vitrification technology requirements and
approaches to fulfill the 1993 Tri-Party Agreement milestones and managed
low-level waste melter technology evaluation contracting and requirements
for supporting technology. He also coordinated replanning of high-level
waste technology requirements and assessment to meet the higher capacity
vitrification plant needs. Dr. Weber holds two patents.

Publications

Dr. Weber has written over 40 symposium presentations, published papers,
and reports.

Affiliations

American Ceramic Society and American Nuclear Society.
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Joe Gentilucci

Immobilization Subgroup

Education

Lafayette College: B.S., Chemical Engineering

Occupation

Independent contractor

Employer

JAG Technical Services, Inc. - Aiken, South Carolina

Representative Skills and Experience

Mr. Gentilucci established JAG Technical Services, Inc. to provide
consistent services associated with the preparation and/or review of
technical programs and procedures and to perform independent evaluations
of existing technical programs. He has worked on several projects relating
to Hanford Site waste. He was also the technology liaison with the
Savannah River Site through fiscal year 1996. His past work includes
bringing the Defense Waste Processing Facility on the Savannah River Site
from the conceptual phase through design, construction, and startup testing.
Mr. Gentilucci holds one patent.

Affiliations

American Chemical Society.
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Frank Woolley

Immobilization Subgroup

Education

University of Michigan, BS, Chemical and Metallurgical Engineering
University of Michigan, MS, Metallurgical Engineering
Massachusetts Institute of Technology, ScD, Chemical Metallurgy 
Syracuse Unversity, MBA, Management

Occupation

Technical consultant specializing in glass melting processes, glass
technology courses, and management of process R&D.

Representative Skills and Experience

Dr. Woolley worked for Corning Incorporated from 1966 to 1998, except for
service as a Powder Metallurgist with the U.S.Army at Frankford Arsenal
from 1967 to 1969. He managed various groups in Research, Development
& Engineering at Corning New York, involving research and development of
glass compositions, laboratory- and pilot-scale glass melting and forming,
vapor deposition of glasses for optical fibers, and ceramic processing. From
1975 to 1978, he managed a melting, forming and ophthalmic product
development group at the Corning France laboratory at Fontainebleau,
France. In his most recent assignment prior to the position from which he
retired, he managed a group in Melting Technology which tests and selects
refractories and raw materials and resolves glass quality problems for
Corning's production melters. Dr. Woolley taught glass technology as an
Adjunct Associate Professor at Alfred University, as a Lecturer of the Center
for Professional Advancement, East Brunswick, New Jersey and
Amsterdam, Netherlands, and as a consultant to the U.S. Department of
Energy in Richland, Washington.

Publications

Dr. Woolley has authored or co-authored numerous technical papers
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relating to high temperature chemical and transport processes in glass
melting and forming, and their impact on the design and operation of
commercial glass making processes.

Affiliations

Dr. Woolley was elected a Fellow of the American Ceramic Society in 1997.
He is a past member of ASTM Committee C-8 on Refractories, the Society
of Glass Technology, and the American Institute of Chemical Engineers. He
is past chairman of Technical Committee 14 on Gases in Glass of the
International Commission on Glass.
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George Vandegrift

Leader, Pretreatment Subgroup

Education

B.S., Chemistry - Lowell Technological Institute (currently Lowell University)
Ph.D., Inorganic Chemistry - Iowa State University

Occupation

Senior Scientist, Head, Process Chemistry and Engineering Department,
Chemical Technology Division

Employer

Argonne National Laboratory - Argonne, Illinois

Representative Skills and Experience

Dr. Vandegrift's specialties include chemical separation processes; solution
chemistry; radiochemistry; modeling of chemical processes; process design
and development; waste management; and waste disposal. Currently, he is
principal investigator (1) aqueous process development for the AAA
program and development of AMUSE (Argonne Model for Universal Solvent
Extraction) for designing flowsheets for solvent extraction processes, and
(2) developing chemical means for converting 99Mo production from high-
to-low enriched uranium targets. Dr. Vandergrift holds four patents.

Publications

Dr. Vandegrift has published more than 200 journal articles, book chapters,
and reports in basic chemistry and applied topics in separation science.
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Major Thompson

Pretreatment Subgroup

Education

Ohio State University: Ph.D., Inorganic Chemistry
Ohio State University: M.S., Inorganic Chemistry
Birmingham Southern College: B.S., Chemistry

Occupation

Senior Advisory Scientist

Employer

Savannah River Technical Center - Aiken, South Carolina

Representative Skills and Experience

Mr. Thompson's principal expertise is in chemical separations, actinide
chemistry, and actinide flowsheet development, including solvent extraction,
precipitation/filtration, ion exchange, and pyrochemical operations. As an
Senior Advisory Scientist, he has worked on a wide variety of assignments
in support of plant operations and projects. He has also been involved with
actinide chemistry in Savannah River waste, technical review of waste
management projects and operations, nuclear safety review for waste
management, and support of separations. He is a member of the core
planning group for DOE Efficient Separations and Processing Integrated
Program.

Publications

Mr. Thompson has written 16 journal articles and book chapters; 35
technical reports.

Professional Associations
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American Chemical Society and Sigma Xi
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Paul Scott

Leader, Retrieval Subgroup

Education

Washington State University: B.S., Chemical Engineering

Occupation

Senior Project Manager

Employer

Battelle - Richland, Washington

Representative Skills and Experience

Mr. Scott's contributions have included developing new technologies for
treatment of hazardous and radioactive wastes. He has been involved in
process development, pilot plant operations, production supervision,
engineering design, and supervision of large full-scale construction projects.
He initiated the Tank Waste Remediation System - Retrieval Technology
program in 1987 and managed it until 1995 at Pacific Northwest National
Laboratory. This program developed and tested hydraulic and mechanical
technologies needed to retrieve highly radioactive waste sludges from
underground storage tanks.

Publications

Mr. Scott has written and co-written various articles and technical reports.
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Larry Tavlarides
Member-at-Large
Safety Subgroup

Education

University of Pittsburgh: Ph.D., Chemical Engineering
University of Pittsburgh: M.S., Chemical Engineering
University of Pittsburgh: B.S., Chemical Engineering

Occupation

Professor, Department of Chemical Engineering and Materials Science

Employer

Syracuse University - Syracuse, New York

Representative Skills and Experience

Dr. Tavlarides is internationally known for his research contributions to
chemical separations science. His research involves application of novel
separation processes and concepts to solving environmental problems
including metal ion separations from waste streams by synthesized
inorganic chemically active adsorbents, supercritical extraction and water
oxidation for soil decontamination, kinetics of the Fisher-Tropsch synthesis
reaction, biochemical separations with solvent extraction, and the
development of instrumentation for liquid-liquid and gas-liquid-solid
dispersions. Dr. Tavlarides has served as co-chair of 27 international,
national, and regional symposia. Dr. Tavlarides has nine patents.

Publications

Dr. Tavlarides has published more than 100 scholarly papers, presented 68
papers at invited seminars.
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Affiliations

Fellow of American Institute to Chemical Engineers; President of North
American Mixing Forum (1997-1999); member of American Chemical
Society; Pacific Northwest National Laboratory, Affiliated Staff Scientist; and
panel member on a number of National Science Foundation and National
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Reference Abstract
Statistical Description of Liquid Low-

Level Waste System Supernatant
Liquids At Oak Ridge National

Laboratory, Oak Ridge, Tennessee

Abstract

The Department of Energy has presented plans for processing
transuranic low level liquid wastes located at ORNL. The Tennessee
Department of Health and Environment has mandated the beginning
of processing of these wastes by the year 2002, looking towards
permanent disposal at a site located off the reservation. In order to
meet this schedule, the DOE will solicit bids from various private
sector companies to construct a processing facility to be operated by
the private sector on a contract basis. In support of the Request for
Propsal (RFP) process to accomplish the private sector involvement ,
this report is being written to give potential vendors information about
the wastes contained in the ORNL tank farm system. This addendum
report consolidates all data that presently exist on the properties and
composition of the waste supernatant liquids, and presents methods
to calculate the error bounds of the data in the best technically
defensible manner possible.

Revised: December 6, 1999
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Reference Abstract
Engineering Task Plan for

Development, Fabrication, and
Deployment of Nested, Fixed-Depth

Fluidic Sampling and At-Tank
Analysis Systems

Executive Summary

This engineering task plan identifies the resources, responsibilities,
and schedules for the development and deployment of a nested, fixed-
depth fluidic sampling and at-tank analysis system. The sampling
system, to be deployed in a double-shell feed staging tank, will
provide waste samples for assuring the readiness of the tank waste
for shipment to the privatization contractor for vitrification. The at-tank
analysis system will provide "real-time" assessments of the samples'
chemical and physical properties. These systems support the Hanford
Phase B Privatization Contract.

Revised: December 6, 1999
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Reference Abstract
Design, Fabrication & Demonstration

of a Nested Fixed Depth Fluidic
Sampler

Executive Summary

As part of the Hanford Privatization Project, liquid waste will be
blended in a staging tank prior to shipment to the privatization
contractor. To ensure the waste meets the predetermined waste
envelope characteristics, representative samples of the waste must be
taken and analyzed. Transferring waste to the private contractors
plant which is outside the specified envelope can and will be have
significant financial penalty attached to it for DOE. To ensure
representative samples will be retrieved, the idea of a nested fluidic
sampler was developed, so that representative waste samples could
be recovered from a series of predetermined tank depths while the
tank mixer pumps kept the waste agitated.

This report presents the trials and conceptual design work undertaken
to prove the viability of the Nested Fluidic Sampler system to be
installed in the AP 102 or AP 104 waste tanks at Hanford. The system
was based on the existing fixed depth sampler system consisting of a
charge vessel, reverse flow deverter and sample tree.

The trials undertaken were to establish that the:

sampler could take representative samples.
sample variability due to different sampling heights was
quantified.
sampler pump could pump to the desired maximum lift.
cross contamination of samples by changing sample fluid was
minimal.
recovery from blockage was achievable and the mechanisms
were understood.
rate of contamination removal in the sample line by flushing was
quantified.

The trials undertaken at the AEA Technology Facility in Charlotte,

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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N.C.

The sample variability trials were undertaken using three different
simulated sludge's, 25% wt clay/water solution, 1-2% wt sand/water
solution, 10-15% wt sand/water solution.

The trials were generally conducted at a pump lift of 20ft as measures
from the height of the sampling tee above the centerline of the fluidic
pump (with the exception of large sample bottle variability trials
conducted at a height of 24ft). The samples collected by the fluidic
sampler were referenced against grab samples taken from the supply
tank at a point equal to the pump intake. The sampler was proven to
be capable of satisfactorily delivering samples of the specified
simulants over the full range of sample point to sampler separations.
When analyzed, physical properties of samples of kaolin simulant
were found to compare favorably with corresponding grab samples.
Due to the nature of the simulant employed and the approved
analytical method used to assess the particle size distribution the
results of this part of the test were at best inconclusive and need to be
repeated after consideration of the simulant and the analytical
technique. In summary, the inaccuracy of the PSD test and the
variability associated with the grab samples made direct comparison
between the "T" samples and the grab samples difficult.

The cross contamination trials initially transferred a clay/water mixture,
which coated the inside of the pipework. A second sampler pump was
then used to transfer clean water through the common part of the
system. Samples were taken at the sample tee during the water
phase, and were sent for wt% analysis. The analysis on all the
samples showed that the quantity of contamination significantly
decreased with the number of samples collected.

Two different blockage trials were conducted, the first was unblocking
of precipitated crystals and the second was the unblocking of settled
solids. In the first case the entire U-bend of the charge vessel was
blocked with the K-Mag simulant and was successfully unblocked.
This process was repeated a second time and was also successful.

In the case of the settled solid, when the charge vessel was
completely filled with a 30% wt silica/water solution, it was not possible
to unblock the system using the operating parameters selected.
Further trials were undertaken with a 30% silica/water solution being
pumped and then allowed to settle. In this case the system did
unblock using higher drive pressures.

The flushing trials and cross contamination trials were carried out in a
similar manner, with the sampler tee being coated with a clay/water
mixture and the line being flushed by clean mains water delivered
through a hosepipe. This was repeated using four different water flow
rates to determine the most effective flow rate and the amount of
water required. At the three higher flow rates, the bulk of the
contamination on the pipework was seen to be quickly removed
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(approximately 20 seconds).

The conceptual design of a nested fluidic sampler was closely
integrated with the test program. The sampler unit was required to fit
inside a twelve-inch riser, with an original intent for nine sample
points. However, due to the space constraints it was only possible to
fit eight sampling locations and meet the desired clearances on the
riser. It is proposed that the sampler system will be located inside a
sealed sheath to reduce contamination and aid cleaning should be
unit need to be moved to another tank.

To simplify the design all eight samplers will deliver the fluid to a
common sample needle, via a valve manifold, and additionally they be
driven from a single jet pump pair via a similar valve manifold. The
intention is that the air manifold and liquid manifold valves will be
paired such that when a sample location is selected, only the two
valves relevant to that particular sample point will open. The valve
manifolds will be located on the top of the sample riser inside a
shielded housing.

After much discussion it was decided that the sample station should
be designed around the concept of a shielded glovebox. This will allow
the placing of the sample bottle onto the needle, the taking of the
sample, and the transfer of the full bottle into a Safesend container for
posting out of the glovebox in compliance with the existing site
handling procedures. The Safesend will then be removed from the
vault roof and dispatched in a shielded housing containing the valve
manifolds.

The report concludes that the design of a nested fixed depth sampler
is variable, but further trials work should be undertaken to conclusively
demonstrate that the variability associated with the "Tee" sample is
within the target error band when compared with the grab sample
control. Currently, the analytical error is masking the variance in the
"Tee" samples. Additionally, further trials should be undertaken to
investigating sampler plugging using a more representative simulant.

The operation and control of an individual sampler in nested array will
be the function of submergence and fluid properties. As such a
detailed control strategy will need to be determined to ensure correct
operation of the sampler will occur over a range of operating
conditions and sampling depths.

Revised: December 6, 1999
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Reference Abstract
Rheological Properties of Defense

Waste Slurries

Executive Summary

The rheological property measurement and correlation for the defense
waste slurry carried out by the Hemispheric Center for Environmental
Technology (HCET) at Florida International University (FIU) for fiscal
years 1996 (FY96) and 1997 (FY97) have been summarized in this
final report. The objective of this project has been to address the need
for rheological information to prepare the melter feeds in the nuclear
waste vitrification process. The focus of the research has been
experimental study and model development for prediction and control
of the feed rheological properties. The refined and reliable
experimental data on the rheological properties obtained from this
work can be used to enhance the current design base for waste slurry
mixing and transportation systems, to improve the process'
performance, to increase the operating safety, and to reduce
vitrification costs.

During the execution of this project, collection and analysis of
experimental data for the rheological behavior of simulated melter
feeds had been emphasized. Due to the unique properties of nuclear
waste, much effort has been made to validate the experimental
facility, collect experimental data, and correlate the observed data. In
contrast to earlier rheological studies of melter feeds that covered
relatively narrow parameter ranges, this study covers a wider range of
solid concentrations, pH values, temperature, and flow rate. The
simulated waste slurry, which was composed of water, soluble metal
salts, and insoluble solid particles, was obtained from DOE sites. This
particular mixture was used to simulate the actual product of a
defense waste treatment process. The apparent viscosity of the waste
slurry was measured under various feed and operating conditions in
two measurement systems: direct viscosity measurement using a
viscometer and pressure drop measurement using a pipeline test loop.

The experimental results indicate that the viscosity of the slurry is
sensitive to the concentration of solids, temperature, and the pH of the

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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solution. The measured viscosity has been correlated as a function of
the solids contents based on fundamental fluid rheology theory.
Special parameters were included in the model to describe various
feed condition effects on the rheological behavior.

The effects of the important parameters on the viscosity of the
selected waste slurries temperature and slurry chemical nature were
identified. For the Savannah River (SRS) waste slurry simulant,
operating temperature has been found to have different effects on
viscosity in different concentration ranges. For the Hanford slurry
simulant, the slurry viscosity increases as the temperature increases
for all concentration ranges. Experimental observations of the effect of
the pH indicate that there is a viscosity peak around pH indicate that
there is a viscosity peak around the pH value of 8 for the Hanford
slurry, while the viscosity of SRS slurry increases as the pH increases
from 4 to 13.5. At higher slurry temperatures, increased slurry
viscosity in certain solids concentration ranges was observed, but the
effect is less significant than that of concentration and pH.

In addition to the viscosity and pressure drop measurements, the
settling behavior of the particles in the slurry was investigated using
graduated cylinders. Settling velocity has been measured for both the
SRS and Hanford slurries. The effects of slurry concentration and pH
on the settling velocity were examined.

It is expected that the application of these experimental and modeling
results to the vitrification melter feeds preparation process can lead to
the modification and enhancement of the technical base for the design
of slurry transportation equipment and pipeline systems. The results
also serve as important references for improving waste slurry mixing
performance. All of these factors will contribute to improvements in
the vitrification process and the safety of final waste glass disposal.
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Reference Abstract
FY98 Year-End and Final Reports:
Characterization Monitoring and

Sensor Technology (CMST) Focus
Area Projects

Executive Summary

The aim of this project was to develop, build, test, and possibly
commercialize a decontamination system that, in addition to its regular
functions, has the ability to assess the progress of decontamination by
integrating real-time radiation sensors. This goal has several positive
effects, such as an increase in efficiency during decontamination
operations, lowering the number of radioactivity surveys that need to
be performed, reducing the amount of waste produced and lowering
the risk to the D&D worker, thus lowering the cost of the overall
operation. During the first year of this three-year project, the following
tasks have been accomplished:

Delineate the requirements for the final integrated unit.
Evaluate decontamination technologies and generate a short list
of technologies suitable for sensor integration.
Investigate commercially available radiation sensors and select
a subset of sensors recommended for integration.
Technical review of the decontamination technology short list
and selection of a final technology suitable for integration.
First-round design of sensor array and integration
First-round design of data collection, storage and transmission
system.
First-round integration design.

The tasks for project years two and three will involve redesigns for
deficiencies found during the first year of work, bench testing of
prototype designs, further engineering designs and modifications,
system integration testing, extensive vendor interface, delineation of
integrated system performance parameters, field testing at a DOE
facility, and commercialization efforts
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Reference Abstract
Preliminary Level 2 Specification for
the Nested, Fixed-Depth Sampling

System

Executive Summary

This preliminary Level 2 Component Specification establishes the
performance, design, development, and test requirements for the in-
tank sampling system which will support the BNFL contract in the final
disposal of Hanford's High Level Wastes (HLW) and Low Activity
Waste (LAW). The PHMC will provide Low Activity Wastes (LAW) tank
wastes for final treatment by BNFL from double-shell feed tanks.
Concerns about the inability of the baseline "grab" sampling to provide
large volume samples within time constraints has led to the
development of a nested, fixed-depth sampling system. This sampling
system will provide large volume, representative samples without the
environmental, radiation exposure, and sample volume impacts of the
current base-line "grab" sampling method. This preliminary Level 2
Component Specification is not a general specification for tank
sampling, but is based on a "record of decision", AGA (HNF-SD-WM-
TWR-AGA-001), the System Specification for the Double Shell Tank
System (HNF-SD-WM-TRD-007), and the BNFL privatization
contract.
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Reference Abstract
Magnetometer Waste Thickness

Probe Calibration And Test

ABSTRACT

A magnetometer probe has been developed for measuring the
thickness of salt cake waste in the Hanford Site's high-level waste
tanks. This probe measures waste thickness by sensing the distance
to the steel tank surface under the waste. A method of calibration and
data extraction was developed that is not sensitive to temperature,
probe skew, and adjacent ferromagnetic masses. Probe testing
showed that the magnetometer was not sensitive to waste
constituents or oxidation products from tank fixtures and hardware.
Blind testing showed that the probe thickness response is limited to a
5-inch range and that the accuracy of the thickness decreased with
increasing thickness. The probe accuracy ranged from 0.2 inches at a
0.25-inch thickness to about 1.0 inch at a 5-inch thickness. The blind
testing demonstrated that the probe would produce meaningful
thickness data with the stabilized salt cake waste in Tank AX-104.

This work was conducted under the Hanford Tank Initiative (HTI)
project, which is a teaming effort supported by the U.S. Department of
Energy Office of Waste Management (EM-30), and the Office of
Science and Technology Development (EM-50). Waste thickness is
needed to assess waste volume. Waste volume is part of the technical
basis for the waste retrieval and closure of high-level waste tanks at
the Hanford Site, and is part of the Hanford Federal Facility
Agreement and Consent Order criteria for tank closure.
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Reference Abstract
Workshop for Conducting Phase 2 of

the INTEC Glass Composition
Variation Study

Executive Summary

During March 30-31, 1999, the Phase 2 Idaho Nuclear Technology
and Engineering Center (INTEC) Glass Composition Variation Study
Workshop was held at the Shilo Inn in Idaho Falls, Idaho. The
workshop has the purpose of establishing a preparation and
characterization protocol for the phase 2b glasses on the INTEC
composition variation study. The workshop also had the purpose of
reviewing the most recent estimates of INTEC high-level waste
compositions for their impacts on the vitrification of these wastes.
Waste composition estimates discussed included those of the various
calcine types and of the high activity waste fractions from the calcine
dissolution/separations process. Persons from the Idaho National
Engineering and Environmental Laboratory (INEEL), Pacific Northwest
National Laboratories (PNNL), and Savannah River Technology
Center (SRTC) participated in this workshop. As a result of the
workshop, details for the preparation and characterization of the phase
2b matrix of glasses were completed. The impacts on vitrification of
updated waste composition estimates were discussed. Actions for the
preparation and characterization of the glasses and development of
the separations flowsheet were established.

Revised: December 6, 1999
 

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
mailto:lynne.roeder-smith@pnl.gov


TFA - Reference Abstract

http://emslws03/tfa/abstracts/variation.htm[10/13/2009 10:59:12 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Reference Abstract

http://emslws03/tfa/abstracts/infrared.htm[10/13/2009 10:59:14 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Reference Abstract
Near-Infrared Spectroscopy

In some radioactive waste storage tanks at the Hanford Site in
southeastern Washington, ferrocyanide and organic compounds were
added to the tank waste. High concentrations of these compounds
present a safety issue, because when mixed with nitrites and nitrates
(or other oxidizers) at temperatures greater than about 430°F, these
compounds can ignite. Keeping the waste very moist can mitigate the
conditions that lead to possible ignition of the waste. The baseline
method for monitoring the moisture content in tank waste is
thermogravimetric analysis (TGA). The Tanks Focus Area and
partners at the Hanford Site investigated near-infrared (NIR)
spectroscopy as a cost-effective, safer alternative to TGA.

The NIR system uses a commercially available spectrophotometer
combined with a commercially available remote fiber-optic probe
designed to withstand the harsh caustic and radiation environment of
the samples. A low-power light source measures optical molecular
absorption within a sample. This light beam is passed through fiber-
optic cable from the analyzer system to the probe inside a hot cell.
Samples remain within the hot cell rather than being loaded out for
analyses in a fume-hood, and water content is measured without
directly contacting the sample. Calibration models are built from
simulant and real waste standards with known moisture contents.

The NIR system provides real-time moisture data with similar
accuracy as TGA or other standard moisture assay methods. The
probe is easily handled with hot cell manipulators, and moisture data
can be obtained from different regions of an extruded core sample of
radioactive tank waste and along the total length of a core segment
(approximately 48 centimeters in length), providing an indication of
core homogeneity.

Demonstration of the NIR in 1995 provided accurate measurements
on over sixty actual radioactive waste samples. The remote fiber-optic
probe is compatible with a cone penetrometer, the Light-Duty Utility
Arm (LDUA), and other mechanical deployment systems, and is also
applicable for use in on-line processing applications.
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Reference:

Tanks Focus Area, 1999. Innovative Technology Summary Report:
Near Infrared Spectroscopy. DOE/EM-0446, U.S. Department of
Energy, Washington, D.C. (July)
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Reference Abstract
Stabilization of In-Tank Residuals and
External-Tank Soil Contamination: FY

1997 Interim Report

Abstract

This interim report evaluates various ways to stabilize
decommissioned waste tanks and contaminated soils at the AX Tank
Farm as part of a preliminary evaluation of end-state options for the
Hanford tanks. Five technical areas were considered: (1)
emplacement of smart grouts and/or other materials, (2) injection of
chemical "getters" into contaminated soils surrounding tanks (soil
mixing), (3) emplacement of the grout barriers under and around the
tanks, (4) the use of engineered barriers over the tanks, and (5) the
explicit recognition that natural attenuation processes do occur.
Research topics are identified in support of "key areas of technical
uncertainty" in each of the five technical areas. Detailed cost/benefit
analyses of the recommended technologies are not provided. This
evaluation was performed by Sandia National Laboratories,
Albuquerque, New Mexico, during FY 1997 under funding provided by
the Tanks Focus Area (EM-50).
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Reference Abstract
Options for Meeting Class C Criteria

During HLW Tank Closure

Executive Summary

Current plans at SRS are to perform Enhanced Waste Removal only
on waste tanks that are predicted to require Enhanced Waste
Removal to meet performance objectives. Enhanced Waste Removal
might consist of improved spraying, for example, with a water cannon;
chemical cleaning, for example, with oxalic acid; a remotely operated
vehicle, a wet-dry vacuum cleaner on wheels; or some combination of
techniques.

A preliminary screening indicates that 37 waste tanks will require
Enhanced Waste Removal to meet the Closure Plan performance
objective of 4 mrem per year at the seepline. The 14 tanks that are
not predicted to require Enhanced Waste Removal will receive
Standard Waste Removal, the currently budgeted plan, consisting of
bulk waste removal plus spray washing. The exact number of tanks in
each category is sensitive to the assumptions used in the screening,
so these numbers are expected to change as modeling assumptions
are improved. But the screening suggests that a large percentage of
the tanks will require Enhanced Waste Removal.

The current waste removal plans were based on the assumption that
the Nuclear Regulatory Commission would review and agree with
DOE's position that closed waste tanks are incidental waste. However,
last month NRC indicated that their review may require considerable
additional study. NRC has also recommended that, in the absence of
further study, any tank to be closed should meet NRC indicated waste
criteria established in existing guidance to DOE. These criteria include
the NRC Class C criteria.

Calculations predict that most tanks will meet Class C criteria with
Enhanced Waste Removal because the resulting wasteform would be
the contaminated metal tank. But, for the 14 tanks for which only
standard Waste Removal is planned, it is unclear as to whether the
mass of the tank and other associated mass, such as the grout, can
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be credited in computing the concentrations. A conservative position is
to assume that the waste itself is the wasteform. Unfortunately, the
waste in only two tanks meets the Class C concentration limits. This
leaves 12 tanks for which the Class C issue must be addressed.

For the 12 tanks of concern, four options have been identified for
resolving the Class C issue. The first two options involve performing
an intruder analysis using assumptions that are specific to SRS. The
analysis would show that the closed tanks will meet the Class C
performance objectives for buried waste (i.e. the doses to an intruder
are safe), even though the waste inside the tanks does not meet the
Class C concentration limits. The remaining two options involve using
Class C concentration limits but involve different methods of showing
that that closed tank meets the concentration criteria.
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Reference Abstract
Retrieval Performance Evaluation

Methodology for the AX Tank Farm

Executive Summary

The Retrieval Performance Evaluation (RPE) Methodology for the AX
Tank Farm was prepared to support U.S. Department of Energy
(DOE) and Washington State Department of Ecology (Ecology)
decisions. These decisions are defined in the Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement) (Ecology et al.
1996). In an August 1996 Memorandum of Understanding (MOU),
DOE and Ecology concurred that the Hanford Tanks Initiative (HTI)
Project should demonstrate the analysis necessary to make decisions
on a tank-by-tank basis regarding the Tri-Party Agreement interim
retrieval goal of at least 99 percent of the waste volume from the
single-shell tanks (SST) (MOU 1996). The analysis of one tank farm
was to consider short- and long-term human health impacts, closure
requirements, technology limitations, and cost.

In 1997, DOE and Ecology agreed that the RPE would demonstrate
the process that would be used to establish tank-by-tank retrieval
leakage loss limits under the Tri-Party Agreement. The process for
making this determination includes evaluating technology limitations,
regulatory requirements, and environmental and human health
impacts.

The process used in the RPE includes the following:

Identifying the decisions that need to be made (1)
Identifying the requirements that constrain the decisions (2)
Identifying available options based on the requirements (3)
Identifying data needed to support a comparison of and choice
among options (4)
Collecting available data and making reasonably conservative
assuptions where required to support the analysis (5)
Analyzing the available data using and accepted analytical
approaches and tools (6)
Determining uncertainties and sensitivities based on
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performance measures and available data (7)
Determining if decisions can be made based on the available
data and results of the analysis, given the requirements and
uncertainties (8)
Recommending data collected, which are required to reduce
uncertainty and support decision making (9)
When data and analytical tools are determined to be sufficient
and uncertainties are acceptable, it is then possible to compare
and select an option for implementation.

This process supports an overall decision-making process, which
supports making a decision once the decisions and options are
defined, requirements are established, available data are collected
and analyzed, and uncertainties are determined.
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Reference Abstract
Laboratory And Field Testing Of High
Performance-Zero Bleed CLSM Mixes
For Future Tank Closure Applications

(U)

Executive Summary

 

Three high performance, zero bleed controlled low strength material
mixes (HP-ZB CLSM) were designed and tested in the laboratory and
under field conditions. These mixes are pumpabe, easy to batch, and
meet the placement requirements for high-level waste tank closures.
The mix designs and engineering properties of the trial mixes are
presented in this report. In addition, a preliminary materials cost
comparison suggests that a significant savings may be realized by
utilizing the one or more of these alternative mix designs in future tank
closures.

Five All-In-One reducing CLSM mixes (covering a range of
compressive strengths), a cellular CLSM (alternative HP-ZB admixture
system), and a CLSM containing A-Area coal ash were formulated in
the laboratory test program conducted at the Raytheon on-site
concrete testing laboratory.

The All-In-One reducing CLSM mixes were designed as an alternative
for the three layer grout concept used in Tanks 17 and 20. The All-In-
One CLSM is a single material which meets both the chemistry
requirements for encapsulating incidental waste in addition to the
replacement requirements for filling the bulk of the high-level waste
tank. These mixes were based on substituting Grade 100 slag for
some of the fly ash in the HP-ZB CLSM formulation used to filling
Tanks 17 and 20-F. One of these mixes with a compressive strength
in the mid range was selected for field testing.

The cellular CLSM mix was developed as the result of testing
alternative HP-ZB admixture systems. The best alternative system
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identified was a combination of a pre-formed foam and a dispersant.
This admixture system resulted in zero-bleed, self-leveling CLSM with
a cellular microstructure.

An HP-ZB CLSM mix containing A-Area coal ash was also developed
as an alternative for the HP-ZB CLSM used as the bulk fill material for
tank closures. This mix is also cellular and contains the same
admixture system described above.

Based on the laboratory test results, one mix from each category was
selected for field testing at the G.L. Throop, Inc. continuous auger
batch plant located in F-Area. Field testing took place December 16 to
19, 1997 and consisted of mixing and pumping up to five cubic yards
of each mix about 250 feet (76 meters) through a 5 inch (12.7 cm)
line. The slick line discharged into a plywood form 3×3×45 feet long
(0.9×0.9×13.7 meters). Samples were collected for flow testing, unit
weight, air content, bleed water, set time, and compressive strength at
the auger mixer discharge and also at the end of the 250 foot (76
meter) transfer line. The flow in the plywood form was observed and
documented. The flow distance in the form was half of the diameter of
the HLW tanks and was used to approximate the travel distance
required for a central discharge.

Future work in FY98 and FY99 includes designing and laboratory
testing of an All-In-One, A-Area coal ash mix and a modified three
components All-In-One CLSM for high-level waste tank applications
(cement, slag and sand). At the completion of this program, new fill
materials will be available as lower cost opinions (compared to tanks
17 and 20-F) for future high-level waste tank closures.

This work was funded by the SRTC Strategic Research and
Development (SR&D) Program. Also, development of the A-Area coal
ash CLSM was partially funded by the DOE Tank Focus Area.
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Reference Abstract
Industrial Wastewater Closure

Module for the High-Level Waste
Tank 17 System

Executive Summary

Since the Savannah River Site (SRS) began operations in the early
1950s, its uranium and plutonium recovery processes have generated
liquid high-level radioactive waste, which currently amounts to 34
million gallons stored in 51 underground tanks in the F- and H-Areas.
The U.S. Department of Energy (DOE) intends to remove these high-
level waste (HLW) tanks from service as they complete their missions.
Because the tank systems are permitted under the South Carolina
Pollution Control Act, they will be closed under South Carolina
Regulation R.61-82, "Proper Closeout of Wastewater Treatment
Facilities." DOE has submitted a general plan (DOE 1996a) for the
closure of all 51 tank systems, which the South Carolina Department
of Health and Environmental Control (SCDHEC) approved on July 31,
1996.

The purpose of this tank-specific closure module is to set forth the
plan by which DOE intends to close the Tank 17 system in accordance
with South Carolina Regulation R.61-82 and in a manner consistent
with the ultimate remediation of the HLW tank farms under the SRS
Federal Facility Agreement (FFA) (EPA 1993). Because this module
tiers from DOE's general closure plan and the Program Plan (DOE
1996b), its objectives are consistent with those two documents;
Chapter 1 describes these objectives.

Tank 17 is a Type IV tank (see general closure plan, Chapter 2) in the
F-Area Tank Farm, grouped in a depression with Tanks 18, 19, and
20. These four tanks, known as a "four-pack," will undergo bulk waste
removal and spray water washing; however, a small amount of sludge
will remain. Tank 17 has already undergone bulk waste removal and
spray water washing. Although there are small cracks in the Tank 17
wall, there is no evidence that waste has leaked out.

The F-Area Tank Farm is a heavy industrial use area. DOE anticipates
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that F-Area will remain under industrial use for 10,000 years, the
entire period of analysis for this module. Tanks 17 through 20 were
placed well below the original site grade. The bottoms of the tanks are
currently about 3 feet above the water table. The groundwater under
the tanks discharges to Upper Three Runs to the north and Fourmile
Branch to the south.

Just upgradient of Fourmile Branch toward the tank farms, the
groundwater in the Water Table Aquifer and the Barnwell-McBean
Aquifer outcrops in a broad band known as the seepline, which would
be the primary point of exposure to any contaminants leaching from
Tank 17. The outcropping at the seepline is approximately 1 mile from
Tank 17.

The closure configuration for Tank 17 includes filling the tank with a
"sandwich" of grouts. The first layer would consist of a minimum of 24
inches of chemically reducing grout. The fill material would be
formulated with chemical properties that retard the movement of some
radionuclides and chemical constituents from the closed tank. On top
of the reducing grout would be a layer of Controlled Low-Strength
Material (CLSM), which is a self-leveling fill material. CLSM provides
sufficient strength to support the overbearing weight. The CLSM layer
would be about 32 feet deep, to within 6 inches of the top of the
vertical wall of the tank (spring line). The final layer would be a free-
flowing, strong grout similar in strength to normal concrete (2,000
pounds per square inch). The purpose of the strong grout would be to
fill the voids around the risers and to discourage an intruder from
possibly accessing the waste. The risers will also be filled with a layer
of reducing grout and a layer of strong grout (5,000 pounds per square
inch).

In addition to filling the tank with grout, DOE will isolate the tank and
its systems. Chapter 5 describes the equipment to be removed and
the equipment that will remain after closure. DOE would use grout to
fill some of the equipment that remains with the tank. The tank's top
truss and equipment would be left in a safe and orderly state.

Closure of the Tank 17 system under R.61-82 must not preclude any
potential FFA remedial activities pursuant to the Resource
Conservation and Recovery Act (RCRA) or the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA).
Therefore, DOE has identified known and potential contamination sites
within Tank 17's groundwater transport segment that are subject to the
RCRA Facility Investigation/Remedial Investigation or Site Evaluation
processes. Preliminary fate and transport modeling shows that the
contaminants known or expected to be in these units will not produce
any impacts concurrent with Tank 17 closure impacts. DOE will defer
soil assessment in the vicinity of Tank 17 until it can isolate all related
tanks and associated systems from the operational parts of the tank
farm. A soils assessment and post-closure strategy for the operational
grouping (Tanks 17 through 20, the 242-F evaporator, the concentrate
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transfer system, and the 241-1F control room) will be provided to the
SCDHEC and the U.S. Environmental Protection Agency in the last of
the tank-specific closure modules for operational grouping.

During and after closure of Tank 17, DOE will continue routine
operational monitoring and inspection, environmental surveillance,
physical security, and stormwater system maintenance. During and
after closur, the Tank 17 system will be placed in a reduced
surveillance mode in accordance with a reduced surveillance plan as
described in the Tank Farm Technical Safety Requirements
Administrative Controls (WSRC 1996). After the closure of the four-
pack grouping and after completion of soils assessments/remediation,
the four-pack depression will be backfilled to grade level, and DOE will
design a monitoring and inspection program specifically suited to the
four tanks within the operational grouping. Although DOE's fate and
transport modeling does not indicate that a cap is needed to satisfy
performance modeling, a low permeability cap may be placed over the
area, depending on the outcome of the remedial investigation and
feasibility study for the area.

In accordance with the methodology outlined in Chapter 6 and
illustrated in Appendixes D and E of the general closure plan (as
slightly modified in Chapter 1 of this module), DOE has evaluated the
impacts of closing Tank 17 in accordance with the configuration
described in Chapter 4 of this module. Additional modeling or other
evaluations were performed on nearby tanks and nontank systems to
determine collective impacts at the point of exposure (the seepline at
Fourmile Branch). DOE determined that the collective impacts from
closing every tank in the F-Area tank farm are below the various
performance objectives. For example, the Tank 17 contribution to the
maximum F-Area tank farm dose from drinking groundwater at the
seepline is 0.007 millirem per year out of a total impact of 1.9 millirem
per year. This is well within the performance objective of 4 millirem per
year.

Based on these results, the proposed closure strategy for Tank 17 will
protect human health and the environment and will comply with
applicable regulations. In addition, DOE has assessed the Tank 17
closure using the nine evaluation criteria of CERCLA Section 121 (see
Chapter 9). The assessment concludes that the closure of Tank 17 will
provide overall protection of human health and the environment.

Revised: December 6, 1999
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Reference Abstract
Industrial Wastewater Closure

Module for the High-Level Waste
Tank 20 System

Executive Summary

Since the Savannah River Site (SRS) began operations in the early
1950s, its uranium and plutonium recovery processes have generated
liquid high-level radioactive waste, which currently amounts to 34
million gallons stored in 51 underground tanks in the F- and H-Areas.
The U.S. Department of Energy (DOE) intends to remove these high-
level waste (HLW) tanks from service as they complete their missions.
Because the tank systems are permitted under the South Carolina
Pollution Control Act, they will be closed under South Carolina
Regulation R.61-82, "Proper Closeout of Wastewater Treatment
Facilities." DOE has submitted a general plan (DOE 1996a) for the
closure of all 51 tank systems, which the South Carolina Department
of Health and Environmental Control (SCDHEC) approved on July 31,
1996.

The purpose of this tank-specific closure module is to set forth the
plan by which DOE intends to close the Tank 20 system in accordance
with South Carolina Regulation R.61-82 and in a manner consistent
with the ultimate remediation of the HLW tank farms under the SRS
Federal Facility Agreement (FFA) (EPA 1993). Because this module
tiers from DOE's general closure plan and the Program Plan (DOE
1996b), its objectives are consistent with those two documents;
Chapter 1 describes these objectives.

Tank 20 is a Type IV tank (see general closure plan, Chapter 2) in the
F-Area Tank Farm, grouped in a depression with Tanks 17, 18, and
19. These four tanks, known as a "four-pack," will undergo bulk waste
removal and spray water washing; however, a small amount of sludge
will remain. Tank 20 has already undergone bulk waste removal and
spray water washing. Although there are small cracks in the Tank 20
wall, there is no evidence that waste has leaked out.

The F-Area Tank Farm is a heavy industrial use area. DOE anticipates
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that F-Area will remain under industrial use for 10,000 years, the
entire period of analysis for this module. Tanks 17 through 20 were
placed well below the original site grade. The bottoms of the tanks are
currently about 3 feet above the water table. The groundwater under
the tanks discharges to Upper Three Runs to the north and Fourmile
Branch to the south.

Just upgradient of Fourmile Branch toward the tank farms, the
groundwater in the Water Table Aquifer and the Barnwell-McBean
Aquifer outcrops in a broad band known as the seepline, which would
be the primary point of exposure to any contaminants leaching from
Tank 20. The outcropping at the seepline is approximately 1 mile from
Tank 20.

The closure configuration for Tank 20 includes filling the tank with a
"sandwich" of grouts. The first layer would consist of a minimum of 24
inches of chemically reducing grout. The fill material would be
formulated with chemical properties that retard the movement of some
radionuclides and chemical constituents from the closed tank. On top
of the reducing grout would be a layer of Controlled Low-Strength
Material (CLSM), which is a self-leveling fill material. CLSM provides
sufficient strength to support the overbearing weight. The CLSM layer
would be about 32 feet deep, to within 6 inches of the top of the
vertical wall of the tank (spring line). The final layer would be a free-
flowing, strong grout similar in strength to normal concrete (2,000
pounds per square inch). The purpose of the strong grout would be to
fill the voids around the risers and to discourage an intruder from
possibly accessing the waste. The risers will also be filled with a layer
of reducing grout and a layer of strong grout (5,000 pounds per square
inch).

In addition to filling the tank with grout, DOE will isolate the tank and
its systems. Chapter 5 describes the equipment to be removed and
the equipment that will remain after closure. DOE would use grout to
fill some of the equipment that remains with the tank. The tank's top
truss and equipment would be left in a safe and orderly state.

Closure of the Tank 20 system under R.61-82 must not preclude any
potential FFA remedial activities pursuant to the Resource
Conservation and Recovery Act (RCRA) or the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA).
Therefore, DOE has identified known and potential contamination sites
within Tank 20's groundwater transport segment that are subject to the
RCRA Facility Investigation/Remedial Investigation or Site Evaluation
processes. Preliminary fate and transport modeling shows that the
contaminants known or expected to be in these units will not produce
any impacts concurrent with Tank 20 closure impacts.

DOE will defer soil assessment in the vicinity of Tank 20 until it can
isolate all related tanks and associated systems from the operational
parts of the tank farm. A soils assessment and post-closure strategy
for the operational grouping (Tanks 17 through 20, the 242-F
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evaporator, the concentrate transfer system, and the 241-1F control
room) will be provided to the SCDHEC and the U.S. Environmental
Protection Agency in the last of the tank-specific closure modules.

During and after closure of Tank 20, DOE will continue routine
operational monitoring and inspection, environmental surveillance,
physical security, and stormwater system maintenance. After the
closure of the four-pack grouping and after completion of soils
assessments/remediation, the four-pack depression will be backfilled
to grade level, and DOE will design a monitoring and inspection
program specifically suited to the four tanks. Although DOE's fate and
transport modeling does not indicate that a cap is needed to satisfy
performance modeling, a low permeability cap may be placed over the
area, depending on the outcome of the remedial investigation and
feasibility study for the area.

In accordance with the methodology outlined in Chapter 6 and
illustrated in Appendixes D and E of the general closure plan (as
slightly modified in Chapter 1 of this module), DOE has evaluated the
impacts of closing Tank 20 in accordance with the configuration
described in Chapter 4 of this module. Additional modeling or other
evaluations were performed on nearby tanks and nontank systems to
determine collective impacts at the point of exposure (the seepline at
Fourmile Branch). DOE determined that the collective impacts from
closing every tank in the F-Area tank farm are below the various
performance objectives. For example, the Tank 20 contribution to the
maximum F-Area tank farm dose from drinking groundwater at the
seepline is 0.0055 millirem per year out of a total impact of 1.9
millirem per year. This is well within the performance objective of 4
millirem per year.

Based on these results, the proposed closure strategy for Tank 20 will
protect human health and the environment and will comply with
applicable regulations. In addition, DOE has assessed the Tank 20
closure using the nine evaluation criteria of CERCLA Section 121 (see
Chapter 9). The assessment concludes that the closure of Tank 20 will
provide overall protection of human health and the environment.

Revised: December 6, 1999
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Technology Abstract
Annual Report on Clemson/INEEL

Melter Work Status of Replacement
Heater Modules for Pour Spout

Heater (U)

Executive Summary

The Defense Waste Processing Facility (DWPF) melter was designed
15 years ago.  The DWPF melter has been operated non-radioactively
for 2 years plus radioactively for 3 years.  During the first two years of
radioactive operation of the DWPF process, several areas for
improvement in melter design were identified.  Due to the need for a
process that allows continuous melter operation, the down time
associated with disruption to melter operation and pouring has
significant cost impact.  A major objective of this task is to address
performance limitations and deficiencies identified by the user,
DWPF.  The test melter, a full DWPF size stirred melter, and related
test components have been installed and tested at Clemson
University's Environmental Technologies Laboratory (CETL) with
Westinghouse Savannah River Company (WSRC) control and
monitoring.  The task installed, tested, and operated the melter,
including design, construction and operation of a full scale simulated
DWPF Riser and Pour Spout.

This work was performed in collaboration with Task Technical Plans
(TTP) RL37WT31-C and ID77WT31-B.  The site tasks were to
improve the feed melter chemistry, improve melt rate, reduced
corrosion, and reduce foaming as demonstrated in a melter.  For
application to Idaho High Activity Waste (HAW), the glass chemistry
work in the Tanks Focus Area (TFA) Task 98059 was integrated with
this task to ensure materials compatibility and to define performance
requirements.

During FY99, SRTC and Clemson continued testing of melter Pour
Spout improvements.  Operational testing of the stirring feature of the
melter being used to achieve high pour rates for Pour Spout design
was conducted.  A comprehensive test program is being performed
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with the objective of improving operability issues by evaluating
alternative critical component designs.

Additionally, a joint SRTC/PNNL team evaluated commercially
available melter designs (national and international) for application in
the DWPF and at Idaho.  The candidate commercial melter of the high
frequency induction melter type was considered to be at the point of
development where systematic investigation by DOE should be
conduced.  A unit is in low level waste operation in Russia, and is
scheduled for High Level Waste immobilization in France.  These
systems offer cost incentive associated with waste volume reduction
because of higher than current operating temperatures.  The results of
this evaluation are being integrated with work performed at Florida
International University (FIU).

Other activities from FY99 included the start of testing of a DWPF Cs
bearing stream, preliminary evaluation of redox requirements for both
DWPF and INEEL, and support of initial testing with higher Zr
compositions.  This task has been coordinated with existing process
flowsheets, facility analytical capabilities, off-gas safety constraints,
and melter capabilities.  This year's activities focussed primarily on
setting up redox testing apparatus and assisting with the batching and
melting of INEEL surrogate waste.

Revised: January 3, 2000
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Reference Abstract
Round-Robin Testing of a Reference
Glass for Low-Activity Waste Forms

Executive Summary

A round robin test program was conducted with a glass that was
developed for use as a standard test material for acceptance testing of
low-activity waste glasses made with Hanford tank wastes.  The glass
is referred to as the low-activity test reference material (LRM).  The
program was conducted to measure the interlaboratory reproducibility
of composition analysis and durability test results.  Participants were
allowed to select the methods used to analyze the glass composition. 
The durability tests closely followed the Product Consistency Test
(PCT) Method A, except that tests were conducted at both 40 and
90ºC and that parallel tests with a reference glass were not required. 
Samples of LRM glass that had been crushed, sieved, and washed to
remove fines were provided to participants for tests and analyses. 
The reproducibility of both the composition and PCT results compare
favorably with the results of interlaboratory studies conducted with
other glasses.  From the perspective of reproducibility of analysis
results, this glass is acceptable for use as a composition standard for
nonradioactive components of low-activity waste forms present at
>0.1 elemental mass % and as a test standard for PCTs at 40 and
90ºC.  For PCT with LRM glass, the expected test results at the 95%
confidence level are as follows:

at 40ºC:    pH = 9.86 ± 0.96            at 90ºC:    pH = 10.92 ± 0.43 
                [B] = 2.30 ± 1.25 mg/L                    [B] = 26.7 ± 7.2 mg/L 
                [Na] = 19.7 ± 7.3 mg/L                    [Na] = 160 ± 13 mg/L 
                [Si] = 13.7 ± 4.2 mg/L                      [Si] = 82.0 ± 12.7 mg/L

These ranges can be used to evaluate the accuracy of PCTs
conducted at other laboratories.

Revised: December 6, 1999
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Reference Abstract
Fiscal Year 1997 Final Report For

Task Plan SR-16WT-31 Task B,
Vitrification Of Ion Exchange Material
In Fiscal Year 1997, the Department of Energy Tanks Focus Area
(TFA) funded the Savannah River Technology Center (SRTC) to
develop and demonstrate the vitrification of a CST ion exchange
material loaded with radioactive cesium from one of the Melton Valley
Storage Tanks at the Oak Ridge National Laboratory (ORNL). SRTC
developed a patent-pending glass formulation that can be used to
vitrify CST sorbent producing a quality borosilicate glass waste form.
SRTC demonstrated this formulation by vitrifying the radioactive CST
in the SRTC shielded cells melter.

In addition to the formulation developed for vitrification of the "CST-
only" glass waste form, SRTC also developed formulations for
vitrification of CST coupled with High-Level Waste (HLW) sludges. A
Defense Waste Processing Facility (DWPF) coupled feed formulation
has been developed with up to 10 weight percent CST and 28 weight
percent DWPF sludge oxides. A coupled Hanford formulation has also
been developed for producing quality glass waste forms with up to 10
weight percent CST and 45 weight percent Hanford sludge oxides.

Significant Accomplishments

The significant accomplishments of this project were the

development of CST-only glass formulations incorporating up to
65 weight-percent CST

development of techniques for delivering a slurry or dry feed to a
joule-heated melter

demonstration of a CST-only glass formulation in a continuous
melter operation

demonstration of compliance with the Nevada Test Site (NTS)
Waste Acceptance Criteria (WAC)
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development of CST-sludge glass formulations incorporating up
to 10 weight percent CST and 28 weight percent DWPF sludges
oxides

demonstration of CST-sludge glass formulations using
radioactive sludge and radioactive CST

development of CST-sludge glass formulations incorporating up
to 10 weight percent CST and 45 weight percent Hanford sludge

Milestones

All commitments made to the TFA have been met as indicated by the
associated milestones. Milestones and the month in which they were
completed were

B1. Initiate Immobilization of CST in Glass (completed 8/97)

B2. Demonstrate that Sludge-CST Glass Satisfied PC Specs in
WAPS (completed 9/97)

B3. Determine Process Parameters of Sludge-CST Glass
(completed 8/97)

B4. Demonstrate that CST-Only Glass Satisfied PC Specs in
WAPS (completed 9/97)

B5. Determine Process Parameters of CST-Only Glass
(completed 9/97)

Revised: December 6, 1999
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Reference Abstract
Summary of the Technology

Exchange Waste Acceptance for
Idaho Law Form (U)

Executive Summary

A Technology Exchange Meeting was held in Las Vegas on February
9, 2000.  The primary objective of this meeting was to agree on a
disposal site for the grouted Newly Generated Liquid Waste (NGLW). 
It was agreed in this meeting that Envirocare of Utah is the preferred
Site for disposal of the grouted NGLW. It is the only site that currently
accepts listed waste that covers the associated listed codes for
Idaho's waste streams.   All other criteria of the waste acceptance
criteria appear at this stage to be achievable as part of Idaho's overall
compliance plan.  The other disposal sites considered were the
Nevada Test Site, the Radioactive Waste Management Complex at
Idaho, the Hanford Site, and the Waste Isolation Pilot Plant (WIPP).

This Technology Exchange also took advantage of the presence of
grouting experts from across the complex to evaluate the path forward
on grout formulation developed by AEA Technology for NGLW.  In
particular, there was a focus on whether the grout formulation and
integrated flowsheet for NGLW would ensure that the properties of the
waste form meet the waste acceptance criteria of the disposal site
selected.  The consensus from the participants was that (1) the grout
formulation was reasonable and acceptable, (2) that sufficient data
were presented on the properties of the resultant waste forms to
demonstrate a high probability of success in meeting waste
acceptance criteria, and (3) the overall integrated flowsheet, from a
waste compliance perspective, was feasible.

A secondary objective of this Technology Exchange, from a waste
compliance perspective, was to identify issues related to disposal of
grouted Sodium Bearing Waste (SBW) and to identify the most
promising site for disposal of this waste form.  It was agreed that WIPP
was the leading candidate for the disposal site of grouted SBW.  In
this scenario, the SBW would be treated to remove most of the Cs-
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137 resulting in a grouted waste form that would be tansuranic (TRU)
waste (>100nCi/g) and would meet the definition of contact handled
waste (<200 mrem/hr).  However, before WIPP is viable, the U134
code (hydrofluoric acid) associated with Idaho's waste streams must
be removed, since WIPP will not take waste listed with the U134 code.

A recommendation form this meeting is that Idaho should proceed as
soon as possible to remove the U134 code from the waste streams. 
This opens up the option of WIPP as a disposal site for grouted
sodium bearing waste.  It also would potentially allow disposal at the
Radioactive Waste Management Complex at Idaho, if the TRU
elements are either removed or are at a low enough concentration in
the final waste form to meet the waste acceptance criteria. 
Furthermore, removal of all listed codes from the Idaho waste streams
would bring the other disposal sites in as options, depending upon
which pretreatment steps are introduced.

Revised: August 30, 2000
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Reference Abstract
Idaho Nuclear Technology and

Engineering Center Low-Activity
Waste Process Technology Program

FY-2000 Status Report

Abstract

The Low-Activity Waste Process Technology Program anticipated that
grouting will be used for disposal of low-level and transuranic wastes
generated at the Idaho Nuclear Technology and Engineering Center
(INTEC). During Fiscal Year 2000, grout formulations were studied for
transuranic waste derived from INTEC liquid sodium-bearing waste
and for projected newly generated low-level liquid waste. Additional
studies were completed using silica gel and other absorbents to
solidify sodium-bearing wastes. In addition, a feasibility study and
conceptual design were completed for the construction of a grout pilot
plant for simulated wastes and demonstration facility for actual wastes.

The general purpose of the Low-Activity Waste Process Technology
Program is to solidify and stabilize liquid transuranic and low-activity
wastes (LAW) stored or generated at the Idaho Nuclear Technology
and Engineering Center (formerly the Idaho Chemical Processing
Plant). It is anticipated that LAW will be produced from the following:
(1) chemical separation or ion exchange of the tank farm liquid
sodium-bearing waste, (2) chemical separation of dissolved aluminum
and zirconium calcines, and (3) newly generated liquid wastes, such
as facility decontamination and process equipment wastes. Grout
formulation studies included cesium ion exchanged sodium-bearing
waste and newly generated liquid wastes. Additional studies were
completed for absorbing sodium-bearing wastes, evaporation of newly
generated liquid waste, and retention of mercury in grout.

Grout formulations were improved for the cesium separated sodium-
bearing waste and the projected newly generated liquid waste. The
sodium-bearing waste following cesium ion exchange separation
waste would be a tranuranic waste that could be sent to the Waste
Isolation Pilot Plant. The waste loading of 70 weight percent was
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maintained while improving the fluid properties of the grout mix. Grout
formulations of up to 35 weight percent can be prepared for dilute
newly generated liquid waste. Both of these formulations utilize the
waste as the liquid for the cement powders.

Silica gel can be used to solidify sodium-bearing waste at up to 80
weight percent of the final dry product for a 33 percent volume
reduction. The silica gel does not stabilize all hazardous metals, thus it
is not a final waste form. The solid product can readily be vitrified due
to the silica content and this final waste form will pass the Product
Consistency Test (PCT). Alternatively, the solid product could be
stored or transported later treatment.

A design study was completed to determine the feasibility of newly
generated liquid waste being grouted and disposed to a permitted
land disposal site, such as Envirocare of Utah. The project was
expanded to include cesium separated sodium-bearing waste. A
conceptual design for both process was prepared and is pending final
review. The design includes a grouting pilot plant for simulated wastes
and a demonstration facility for actual radioactive wastes.

Revised: January 29, 2001
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Technology Abstract
Test Plan for Effect of Phase

Separation on Optimization of Waste
Loading in High Level Waste Glasses

(U)

Executive Summary

Several types of phase transformations can occur in glass.  The most
commonly occurring phase transformations are crystallization and/or
liquid-liquid phase separation.  Crystallization is the growth of a
crystalline phase(s) which may or may not have the same composition
as the original liquid.  There are two principle types of crystallization:

Surface crystallization where crystal growth begins (i.e.
nucleates) from the melt-atmosphere interface or the melt-
container interface and grows perpendicular to this interface

Volume crystallization where crystal growth beings from
nucleation sites within a melt; volume crystallization can be
either heterogeneous or homogeneous

heterogeneous nucleation occurs if the initiating site for
crystallization is a substance foreign to the bulk of the melt,
e.g. a steel or refractory impurity, a bubble, a melt
insoluble, etc.

homogeneous nucleation occurs if the initiating site for
crystallization is a nucleus of the melt itself

Liquid-liquid phase separation is the growth of non-crystalline glassy
phases will have a different composition from the overall melt.  Phase
separation in glasses generally takes the form of two immiscible glass
phases which differ in chemical composition and surface tension. 
Separation into two phases may have various causes but the final
result is that the original structurally homogeneous glass is separated
into two or more vitreous (non-crystalline) phases of different density. 
If the liquid-liquid immiscibility is "quenched in" when the glass is
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cooled to room temperature it is often termed glass-in-glass phase
separation.  There are two principle types of liquid-liquid or glass-in-
glass phase separation:

Spinodal decomposition which is a glass compositional region
where small fluctuations (normally in the range of 20-100A) in
melt composition can cause the melt to separate into two phases
spontaneously, e.g. there is no free energy barrier to overcome
in order for the melt to separate.

Homogeneous nucleation as defined above where there is a free
energy barrier to the melt separation which must be overcome
by the formation of a critical size compositional fluctuation in the
melt

Thus phase separation and crystallization are not the same
phenomena but are related, e.g. phase separation can induce
crystallization to occur, e.g. in borosilicate glasses containing
phosphate phase separation of phosphate rich droplets in the
borosilicate matrix precedes crystallization of the phosphate droplets
into alkali or alkaline phosphate phases.

Controlling the glass chemistry in compositional regions that avoid
phase separation is key to controlling glass durability and processing. 
Depending upon such factors as the relative density of the two liquids,
their viscosities, their interphase surface energy, and the melt
conditions, the two liquids may separate on the following scales:

gross macroscopic scale resulting in two separate liquid layers in
a melter or crucible

each of the two separate phases may be homogeneous
one or both of the two separate phases may be phase
separated on a microscopic scale

microscopic scale resulting in what visually looks like a
homogeneous glass

Macroscopic phase separation has been found to be detrimental to
the stability and durability of nuclear waste glasses.  In addition,
macroscopic phase separation can cause processing difficulties if
phases of different density and viscosity are stratified within a melter.

Phase separation, if it occurs on a microscopic scale, has been shown
to be detrimental to the stability and durability of nuclear waste
glasses, implying that one of the immiscible phases is more soluble
than the other.  Phase separation complicates modeling of glass
durability as a function of composition because the composition of the
overall glass is known but the compositions of the two individual
phases composing the glass is not known.  For the waste glasses
studied, the durability is dominated by the more soluble phase causing
the overall poorer durability of phase separated glasses.

The amount of phase separation in a given glass is a strong function
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of the thermal history and/or heat treatment to which a glass is
subjected.  The extent of phase separation can, therefore, only be
controlled during production of glass if the thermal history and/or heat
treatment is controlled. Phase separation is, therefore, considered
undesirable if the cooling rate (thermal history) of the glass process is
not controlled.  If a given glass during solidification in a waste canister,
and the effects of heat from radioactive decay in a repository waste
package can all impact the kinetics of phase separation and thus, the
long term durability of a waste glass.  For uncontrolled cooling rate
processes it is desirable to avoid glass compositions that can
potentially phase separate.

Morphologically, glass-in-glass phase separation may take the form of
droplets or channels of various dimensions which have defined
boundaries.  Visual observation of glass-in-glass phase separation
with the naked eye and/or an optical microscope is sometimes
possible but the scale of the phase separation must be relatively large
and/or macroscopic.  Microscopic phase separation can be seen in a
scanning electron microscope (SEM) if the size of the glass-in-glass
phase separation is sufficiently large and/or the densities of the two
glasses are sufficiently different that the phase boundaries are well
defined.  If the phase separation is not sufficiently large and/or the
densities of the two phases are not sufficiently different, then phase
separation may only be visible with a transmission electron
microscope (TEM).

Revised: January 3, 2000
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Reference Abstract
 

Cementation of INEEL Type 2 Waste

Executive Summary

The Idaho National Engineering and Environmental Laboratory's
(INEEL) Type 2 waste steam (also called newly generated liquid waste
(NGLW)) is made up of very low-level equipment and tank flushes,
water run-off and leakage that is concentrated by evaporation and
ultimately added to the sodium bearing waste tanks for storage in the
High-Level Waste (HLW) tank farm system.  The current plan for
treatment of this waste is to calcine the waste and store it in calcine
bins at the Idaho Nuclear Technology and Engineering Center, INTEC
(previously known as the Idaho Chemical Processing Plant, ICPP).  In
2020, the waste will be retrieved and separated into high-activity and
low-activity radioactive fractions, with each fraction treated
separately.  The high-level fraction will be vitrified while the low-level
fraction will be grouted in preparation for disposal.

This report describes the results of a project performed using AEA
Technology's experience in waste cementation process development
in general, and on INEEL HLW types in particular, to help develop an
improved treatment scheme for this Type 2 waste stream. The overall
aim of this project was to develop a grout formulation for this waste
type, in order to establish whether disposal of the cemented product
(the 'wasteform') at the Envirocare mixed waste disposal site in Utah is
viable.  For the purpose of this project, it was agreed that the grout
formulation would be developed for a full-scale inactive demonstration
using a 55 gallon (200 L) mixing drum, which is one of the accepted
container types for disposal of waste at the Envirocare site.

This report describes the results of cementation studies carried out by
AEA Technology in support of the INEEL programme during FY99. 
The studies have covered the following areas:

1. An initial formulation development exercise to define a
formulation capable of cementing the anticipated waste arisings
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from the year 2000 to 2003. The aim was to develop a
formulation with the maximum possible waste loading.  All work
has been directed at using the Envirocare facility as the
preferred disposal site.

2. strate compliance with the relevant Code of Federal Regulations
and Envirocare disposal site acceptance criteria.  Comparison is
also made to Nuclear Regulatory Commission regulations for
Class B / Class C low level wasteforms.

3. A study to determine the bounds of the formulation 'envelope',
such that the formulation is sufficiently robust to potential
variations in routine process operations.

4. A study to assess an alternative pre-treatment process for the
acidic Type 2 waste.

The cementation studies have been carried out at laboratory
bench-scale (~0.15 litre), intermediate-scale (2 to 25 L) and full-
scale (200 litre).  A single full scale 200 L ( 55 gallon) sample
was prepared, from which a small amount of product was taken
for the preparation of a range of small scale samples.  Test
techniques covered assessment of process properties (mixer
torque, product viscosity, set time and 24 hour bleed,) and
product properties (product exotherm, density, compressive
strength, ultrasonic pulse velocity, elastic modulus, small and full
scale dimensional stability, response to immersion testing and
Toxicity Leach Characteristic Procedure, and pore water
expression and analysis).

The formulation developed by AEA Technology for the cementation of
typical Type 2 waste can be summarized as:

conditioning of the acidic waste based on addition of the waste
to sodium hydroxide, with a target pH of 12.5;
further pre-treatment of the sodium hydroxide-conditioned, by
addition of 5 weight per cent hydrated lime; and
cementation of liquor immediately after lime treatment, with a
cement powder blend of 9 parts BFS to 1 part OPC, with a waste
loading based on a sodium nitrate to total cement ratio (s/c) of
0.35 by weight.

Test results up to 90 days curing are reported for the samples
prepared from the full-scale mix, including details of destructive
analysis of the full-scale product.  All results are consistent with the
acceptance criteria for the Envirocare disposal site and also the NRC
requirements for Class B / Class C low level wasteforms.

Further results are reported for small-scale samples prepared from
formulation envelope studies covering the following process variables:

waste loading, based on s/c ratio;
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cement powder blend;
lime pre-treatment;
NaOH-pre-treatment;
standing time and temperature of NaOH-conditional liquor; and
variations in waste composition

A robust formulation envelope has been defined for the typical Type 2
waste (a range of acidic waste loading of 30 to 51 w/o or 49 to 67 v/o)
and its performance shown to be consistent with implementation of the
mixing process at 200 L (55 gallon) scale, and the necessary
Envirocare WAC and NRC requirements for low level wasteform.

The potential to produce an acceptable product for a chemically-
extreme form of Type 2 waste, using a formulation process control
(volume of NaOH-conditioned waste) which fits within the envelope
defined for the typical Type 2 waste, has been illustrated.

Revised: December 14, 1999
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Reference Abstract
Technical Status Report: Vitrification

Technology Development Using
INEEL Run 78 Pilot Plant Calcine

Executive Summary

Testing was performed in two parts, first, to develop a glass
formulation based on high waste loadings that meet the applicable
waste acceptance and processing requirements, and second, to
perform pilot scale melter tests to demonstrate vitrification feasibility
for Idaho National Environmental and Engineering Laboratory (INEEL)
high-level waste (HLW) calcines.  The calcine composition used for
these tests was Run 78 pilot plant calcine.  The pilot plant calcine was
characterized and utilized in developing the glass formulation and,
when available, for performing pilot scale vitrification tests.  The main
objective for completing these tests is to determine the feasibility of
directly vitrifying INEEL HLW calcines.

The first part of the program focused on laboratory-scale melting and
testing of glass formulations.  Waste compositions were based on
chemical analysis of INEEL pilot-scale calcine Run 78 product, which
simulates a calcine produced by the treatment of high calcium,
zirconia and fluoride waste streams.  These compositions are
representative of about 80% of the calcine waste at Idaho.

After review of previous glass-formulation testing for similar waste
compositions, scoping tests were conducted to determine the calcium
fluoride solubility in glass with waste loadings of 35 mass %.  Eight
chemical components assumed to influence fluoride solubility were
varied.  Fluoride volatility was negligible when batches greater than
300 g were melted.  Fluorine solubility was found to increase with
increasing concentrations of CaO > Li2O > TiO2 > Na2O, and
decrease with ZrO2, Al2O3, and SiO2.  Fluoride concentrations were
varied from 5.4 to 11.7 mass %.

Three glass formulations were developed.  All three glasses were
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homogenous when melted in the laboratory and met anticipated
needs of crystallization, temperature, and Product Consistency Test
(PCT) response.  The extent of volatilization in the pilot scale melter
tests was unknown.  Fluoride concentrations strongly influence the
properties of these glasses; therefore, the effect of fluoride
volatilization on the primary melting properties of viscosity and
crystallization temperature (liquidus) were bounded by measuring the
properties of three glass formulations that spanned the probable
range of fluoride content.  All three glasses met the waste-acceptance
criteria based on PCT.

The general purpose of the pilot scale melter testing was to determine
the feasibility of directly vitrifying INEEL calcined waste.  In these
tests, the glass formulation developed in the previous section were
produced in relatively large quantities and melted under conditions
representative of production-sized melters.

These tests were of long enough duration to demonstrate general
melting behavior, assess approximate volatilization, measure volatile
species in the off-gas, determine the quality of glass produced in the
melter, demonstrate pouring of the glass into a container, approximate
melting rates and operating temperatures, and provide qualitative
corrosion analysis of melter materials of construction.

Pilot scale melter testing subjects the melter feed to conditions similar
to those in a production-size melter.  This type of testing is necessary
because production melters normally operate in a continuous melting
mode to optimize production rates.  Unlike laboratory-scale tests,
these tests subject the feed to temperature gradients and determine if
materials do not mix well or produce phases that separate or
accumulate causing operational problems (e.g., low-temperature salt
phases or difficult-to-melt reaction products).  In addition to the
chemical reactions, the melter tests also simulate the physical effects
of feed additions, spreading of the feed on the molten glass, and glass
circulation and pouring.  These criteria were used to measure the
success of the melter demonstration.  The test results indicate that all
three melter tests met or exceeded the criteria; therefore, the glass
formulation and melter demonstrations were successful.  The melter
feeding and melting were comparable to results on dried HLW and
mixed waste operations for the Savannah River Site (SRS), West
Valley Demonstration Project (WVDP), and Hanford wastes.  The
principal difference was the INEEL waste composition contains
significant amounts of calcium fluoride, which reduced the viscosity of
the glass at a given temperature, relative to SRS or WVDP glasses. 
This viscosity impact was compensated for by reducing the nominal
operating temperature to 1000 to 1050°C.  A similar batch that was
low in CaF2 was successfully melted at a nominal 1150°C, which is
typical of SRS and WVDP conditions.

All three of the glass formulations were successfully melted.  All
glasses met the glass-durability requirements based on the product
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consistency test (PCT), an ASTM standard test for durability.

Pilot Scale Glass-Product Durability

Glasses produced in the melter tests were tested for durability by the
PCT.  The target glass formulations were based on achieving
normalized PCT release values of less than 1 g/m2 for B, Na, and Li,
which is two standard deviations less than the environmental
assessment (EA) reference glass that serves as a performance
reference for Defense Waste Processing Facility (DWPF) and WVDP
glasses.

All of the glasses tested met the criteria and were typically 300% to
500% better than the conservative durability limit that was imposed on
the glass-development program.

Pilot Scale Melter Performance

Glass-production rates were typical of dry feeding for SRS and WVDP
and could be improved with further development.  These melt rates
are approximately twice those for slurry feeding at SRS and WVDP.

Fluoride volatility and entrainment were not an operating problem. 
Melter decontamination factors (DFs), defined as the mass fed to the
melter divided by the mass in the off gas (as both entrained and
volatilized) were delivered using standard U.S. Environmental
Protection Agency (EPA) Method 29 and material-balance methods. 
DFs are comparable to previous melter testing for SRS, Hanford, and
WVDP.  The fluoride volatilization was especially low and is probably
attributable to compounding with calcium in the waste.

Melter Decontamination Factors

Melter DFs were determined based on material-balance data
generated from the scrub-solution analysis and the Method 29 data. 
The DF was calculated based on feed input rate/off gas output rate.

Similarly, no immediate corrosion concerns were observed.  Melter
electrodes and refractory melter linings showed little chemical attack. 
Longer operating tests are necessary to determine actual corrosion
rates.

The melter formulations and the melter were robust, successfully
accommodating different glass frit compositions and a wide range of
fluoride contents.  All tests were conducted at temperatures obtainable
with existing DWPF and WVDP equipment.

These tests indicate that direct vitrification of INEEL calcined wastes
has a high probability of success without pretreatment.  Melter units
operating at temperatures achievable with existing DWPF and WVDP
equipment can produce acceptable glass at normal production rates
and temperatures.  Fluoride volatility and fluoride effects on glass
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viscosity were managed using standard HLW equipment and
methods.

Revised: May 2, 2000
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Reference Abstract
Glass as a Waste Form and

Vitrification Technology Summary of
an International Workshop

Executive Summary

The National Research Council's Board on Radioactive Waste
Management convened an International Workshop on Glass as a
Waste Form and Vitrification Technology in Washington, D.C., on May
13-15, 1996, to review the current state of knowledge of glass as a
waste form for immobilization of radioactive wastes. This report
summarizes some of the key issues and findings arising from the
presentations and discussions at the workshop. One of the important
contexts in which glass technology must be evaluated is that for waste
disposal within a permanent underground repository. Although the
workshop was not organized to address the repository environment,
the behavior of glass on geological time scales is highlighted.

Glass is a demonstrated and appropriate waste form for the disposal
of a large proportion of the liquid high-level nuclear waste in the U.S.
Department of Energy (DOE) defense waste complex . However, the
very large volume of radioactive wastes, including hundreds of
thousands of cubic meters of high-level waste, and their chemical
complexity provide a daunting challenge to the technologies required
for vitrification of these wastes and to the science of waste form
design. Additionally, new glass compositions and/or alternative waste
forms may be required for special waste stream compositions or for
the containment of exceptionally long-lived radionuclides.

The difficulty in assessing the status and needs of future research and
development for glass as a waste form is that there may be very
different, even conflicting, criteria imposed by (1) industrial-scale
technologies required to process often large volumes of highly
radioactive material, (2) geological disposal strategies that may place
a wide range of requirements on the glass (e.g., the glass may be
viewed only as a medium for transportation and short-term storage
rather than as a long-term barrier to radionuclide release from the
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repository), and (3) regulatory requirements that will, but have not yet,
set standards in the United States for repository materials. Successful
geological containment does not necessarily require a durable glass,
but, conversely, a failure of the geological containment will require a
durable waste form. Short-term tests of product consistency may have
little relation to long-term durability.

To distinguish among the technology, scientific, and regulatory issues,
this summary report identifies three "futures" for glass as a waste
form: (1) glass as the only barrier to long-term release of
radionuclides, (2) glass as an effective but not primary barrier to long-
term release of radionuclides, and (3) glass as an ineffective barrier to
long-term release and used primarily for transportation and short-term
storage. For each future, key scientific and technological issues
should be addressed. In reality the purpose of the glass waste form is
not found in any single "future." There are always multiple purposes.

Detailed observations and conclusions based on an analysis and
summary of the workshop presentations and discussions are made by
the steering committee within the context of the three envisioned
futures. Several general conclusions are the following:

1. There is broad agreement on a phenomenological model that
describes glass behavior in a repository environment; however, the
models are not sufficiently developed to allow extrapolation of the
behavior of glass over long periods of time.

2. Waste form performance assessments for the U.S. waste repository
are generally made with little regard to scientific understanding of
performance and properties of the glass waste form. Performance
assessments must be designed to take advantage of the improved
knowledge and understanding of the corrosion of waste form glasses
that result from future research and development.

3. In the United States there is almost no connection between waste
acceptance criteria (essentially a determination of product
consistency) and the scientific basis for understanding the long-term
behavior of glass waste forms.

4. There is considerable worldwide experience in the vitrification of
high level waste, providing a strong basis for proceeding with
vitrification technologies; however, a single technology will not solve
every waste problem. The properties of any solid (glass, crystalline, or
glass-ceramic) depend, to a considerable extent, on composition as
well as on the solid's thermal and processing history. The diverse
waste streams found in the DOE complex may require (a) extensive
pretreatment to develop more narrowly defined compositions for
vitrification, (b) the development of alternative waste glass
compositions, and/or (c) the development of alternative waste forms.

In summary, the present knowledge of glass properties, particularly
corrosion behavior, is considerable, and industrial-scale experience
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with the vitrification of radioactive waste is impressive. This provides a
firm basis for present DOE programs. However, based on what its
members heard at the workshop, the steering committee believes that
continued research and development to improve waste form
performance may lead to substantially reduced risks to the public,
reduced costs to the taxpayers, and reduced uncertainty in the
regulatory analysis of compliance.

Revised: February 8, 2001
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Reference Abstract
Reduction of Constraints for DWPF;

Task Technical and QA Plan (U)

Executive Summary

At the Defense Waste Processing Facility (DWPF), the Product
Composition Control System (PCCS) is used to determine the
acceptability of each batch of Slurry Mix Evaporator (SME) material.
This control system imposes several constraints on the composition of
the contents of SME to define acceptability. These constraints relate
process or product properties to composition via prediction models,
and a SME batch is deemed acceptable if its sample composition
measurements lead to acceptable property predictions after
accounting for modeling and measurement uncertainties. The baseline
document guiding the use of these data and models is "SME
Acceptability Determination for DWPF Process Control (U)" by Brown
and Postles [1996].

Several of the PCCS constraints support the prediction of glass
durability from the measured composition from a given SME batch.
The Savannah River Technology Center (SRTC) is reviewing all of the
PCCS constraints associated with durability. The purpose of this
review is to revisit these constraints in light of the additional
knowledge gained since the beginning of radioactive operations at
DWPF and to identify any studies needed to supplement this
knowledge so that redundant or overly conservative constraints can be
eliminated or replaced by more appropriate constraints.

One of the specific PCCS constraints currently being evaluated is the
homogeneity constraint that is used to discriminate compositions that
may result in a phase separated glasses from compositions that are
likely to be homogeneous. The homogeneity constraint is a linear
function of parameters representing sludge and frit. This function was
obtained from a discriminate analysis of 110 glasses (88
homogeneous and 22 phase-separated) in sludge versus frit
composition space [Brown and Edwards 1995, Jantzen et. al 1995].
The homogeneity constraint was needed because the current
durability model is only applicable to homogenous glasses [Jantzen
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et. al 1995]. The technical basis for implementing the discriminator
into PCCS is based on the fact that durability of phase-separated
glasses is unpredictable.

PCCS determines acceptability from the measured SME composition.
Since the decision regarding acceptability is based on the underlying
models (e.g., liquidus, durability, viscosity and homogeneity) within
PCCS as well as single-component concentration constraints (e.g.,
Al2O3 and TiO2), waste loadings are usually limited by one of the
model predictions (taking into account their expected uncertainties).
For example, application of the homogeneity constraint at the
Measurement Acceptability Region (MAR) limit for MB2 and MB3
eliminated much of the potential composition region from the DWPF
window of operability [Edwards and Brown 1998, Peeler et. al 2000].

Testing programs were defined to address this issue for both MB2 and
MB3 via evaluation of property-compostion relationships. The results,
supplemented by an evaluation of an existing property-compostion
database, led to the formation of two new options for PCCS: a new
limit for the alumina constraint or the introduction of a new sum of
alkali constraint coupled with the existing Al2O3 constraint. The latter
of these options to PCCS allowed DWPF to relax the homogeneity
constraint from a measured acceptance criterion to a property
acceptance criterion for both MB2 and MB3. The technical basis
developed by Edwards and Brown [1998] for relaxing the homogeneity
constraint to the Property Acceptability Region (PAR) coupled with the
implementation of one of the proposed equivalent constraints provided
compositional flexibility (e.g., increased the composition operational
window) for MB2 operations wit

Revised: February 13, 2001
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Reference Abstract
Prevention of Solids Formation:
Results of the FY 1999 Studies

Executive Summary

As part of the Tanks Focus Area's (TFA) effort to increase waste
loading for high-level waste vitrification at various facilities in the
Department of Energy (DOE) complex, the occurrence of phase
separation in waste glasses spanning the Savannah River Site (SRS)
and Idaho National Engineering and Environmental Laboratory
(INEEL) composition ranges were studied. The type, extent, and
impact of phase separation on glass durability for a series of SRS-
type and INEEL-type glasses were examined.

Phase separation has been shown to have an adverse and
unpredictable effect on the durability of borosilicate nuclear waste
glasses containing little to no phosphate in the United States and in
Europe. For this reason, glass compositions that have a tendency to
phase separate are excluded from consideration during waste
processing at SRS via a compositionally dependent phase separation
model. The formation of liquid-liquid phase separation in molten glass
at high temperatures is kinetically a very rapid phenomenon. The
effects of glass chemistry and thermal history (slow cooling) of the
waste glass during solidification in a waste canister can impact the
kinetics of phase separation and thus, the long term durability of a
glass. A series of experiments spanning a liquid-liquid immiscibility
boundary in composition space were undertaken varying the cooling
kinetics (thermal history) expected in a waste glass canister at the
surface and at the centerline. This was accomplished by adding
excess frit (known to be phase separated) to waste glasses (known to
be homogeneous).

The scale of the phase separation observed in the waste glass/frit
mixtures appears to have been macroscopic as the glasses separated
into a less dense (top) and a more dense (bottom) phase which could
be observed with the naked eye. When rapidly quenched into a pan,
the glasses were found to be a mechanical mixture of the two
separated phases. This demonstrates that the phase separation
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occurs at or near the melt temperature, e.g. stable immiscibility. For all
the waste glass/frit mixtures cooled via the centerline cooling regime,
the denser phase contained more crystals of spinel and acmite than
the less dense phase. Crystals were not observed in the samples
cooled via the surface cooling regime. The results of the kinetics work
demonstrated canister surface cooled samples than in the canister
centerline cooled samples. This is consistent with the 1999 findings of
Tomozawa that a rapidly cooled specimen can have a phase-
separated structure that can disappear upon low-temperature
annealing. This also implies that the DWPF phase separation model is
conservative in that is avoids glass compositions that have a tendency
to phase separate at the melt temperature which have the potential to
be annealed or rehomogenized as the waste glass canisters cool. The
model does not address glasses that are not phase separated at the
melt temperature but phase separate upon cooling through a
metastable immiscibility region.

The effects of the phase separation and composition on glass
durability were examined for two waste glass/frit mixtures that were
shown to exhibit macroscopic phase separation. The glass durability
is complicated by the crystallization occurring in the centerline cooled
glasses. Crystals were not observed in the simulated surface cooled
glasses, but macroscopic phase separation was. In the 80% waste
glass/20% excess frit centerline cooled glass, the separated phases
had a poorer durability than the corresponding glasses surface
cooled. In the surface cooled glass, the less dense phase was
somewhat less durable than the denser phase. At 20 wt% excess frit
the durability of all of the phases (dense and less dense) was still
considerably lower than the durability of the Environmental
Assessment (EA) glass. However, for both the centerline and surface
cooled glasses at the 80 wt% excess frit level, durability fell into the
unacceptable range.

Phase separation of phosphate rich phases in borosilicate waste
glasses is less well studied than phase separation in borosilicate
glasses with little or no phosphate. One option for immobilization of
high level waste at the INEEL is to dissolve calcined waste and then
separate the High Activity Waste (HAW) portion for vitrification. The
separation process concentrates the radionuclides in the HAW but
also adds large concentrations of P2O5 to the HAW. Concentrations
os P2O5 in excess of 2.5-3 wt% are known to cause phase separation
in borosilicate waste glasses. The phase separated phosphate rich
regions are droplet like and rapidly transform into crystalline alkali
phosphate phases. The formation of these crystalline phases shows
that some glass compositions containing up to ~19 wt% P2O5 are
durable even though they have undergone phase
separation/crystallization. Mathematical analysis of glass durability
data showed that high Al2O3 stabilized the glass matrix and made the
glasses durable. The high Al2O3 content did not stabilize the glass
against phase separation as it does in non-phosphate containing
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borosilicate glass systems.

Revised: February 17, 2000
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Reference Abstract
Hanford Immobilized LAW Product

Acceptance: Tanks Focus Area
Testing Data Package II

Executive Summary

This status report provides the results of a continuing study to help
determine the composition range of LAW glasses that will meet
performance expectations of the Hanford site burial facility. This is a
continuation of the Hanford Immobilized Low Activity Waste (LAW)
Product Acceptance (HLP): Initial Tanks Focus Are Testing Data
Package (Vienna et al. 2000). In addition to new 5000-h product
consistency test (PCT), vapor hydration test (VHT), and alteration
products data, some previously reported data together with relevant
background information are included for an easily accessible source of
reference when comparing the response of the various glasses to
different test conditions. Data base development, the first stage in
meeting the stated goals of this task, is still in progress.

A matrix of was developed and the 55 matrix glasses were tested to
identify the impact of glass composition on long-term corrosion
behavior and to develop an acceptable composition region for Hanford
LAW glasses. Of the 55 glasses, 45 were designed to systematically
vary the glass composition, and 10 were selected because large and
growing databases on their corrosion characteristics had
accumulated. The targeted (expected) and measured compositions of
these glasses are found in Appendix A. All glasses were fabricated
according to standard procedures and heat treated to simulate the
slow cooling that will occur in a portion of the waste glass after
vitrification in the planned treatment facility at Hanford.

A series of modified PCTs was performed at 90°C with glass surface
area to solution volume ratios (S/V) of approximately 20 000 m-1 for
10, 100, 1000 and 5000 h. The PCT durability, determined as
functions of time from solution-composition analyses, is listed in
Section 3.1. The normalized releases for the 5000-h tests range from
0.09 to 54.64 g/m2 for boron. Based on the boron releases, the
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estimated release rates for these glasses range from 4.36 X 10-4 to
2.62 x 10-1 g/m2/d after 5000 h of testing. The glasses with the
highest boron release rates were HLP-33, -42Q, -41, -42, and -05 at
1000 h and HLP-02, -53, -38, -04, and -33 at 5000 h. For the sodium
data, the release rates range from 6.63 x 10-4 to 1.58x10-1 g/m2/d
after 5000 h. The glasses with the highest sodium release rates were
HLP-52, -33, -41, -42, and -42Q at 1000 h and HLP-53, -02, -08, -38,
and -04 at 5000 h. The data gathered thus far (10 to 5000 h), appear
to indicate that after 100 h, the sodium and boron release rates
decrease steadily up to 1000 h and then either level off, or continue a
gradual decrease up to the 5000-h time period. Overall, there was
only one exception to this trend, HLP-02, which had a higher release
rate at 5000 h for both sodium and boron. It appears that the target
sodium concentrations in those HLP glasses that tend to have the
largest short-term release rates based upon the PCT-B data have
relatively high target Na2O concentrations in glass. Also, in general, it
appears that glasses with higher silica contents were not among the
glasses with the highest sodium or boron release rates. It should be
noted that these trends are based on single data points, and further
testing is required before conclusions can be drawn with any certainty.

A series of VHTs was performed at temperatures from 90°C to 300°C;
results from 150°C to 300°C are reported. The amount of glass
converted to alteration products, ma, is listed along with test time, t,
and temperature in Appendix D and are plotted in Appendix C. The
alteration rates, determined from the linear portion of the ma-t
function, are listed in Appendix F. VHT results are discussed in
Section 3.2. The rates were determined for all test matrix glasses at
200°C; they range from 0.2 to 1219 g/m2/d. The glasses with the five
highest rates at 200°C are (with rate in g/m2/d) HLP-12 (1219), HLP-
53 (552.6), HLP-02 (264.7), HLP-46 (254.6), and HLP-27 (84.1). The
five glasses with the lowest rates at 200°C are HLP-32 (0.2), HLP-43
(0.2), HLP-42 (0.2), HLP-34 (0.4), and HLP-19 (0.4). The major
crystalline alteration products were identified. The most prevalent
crystalline alteration products include analcime, sodium aluminum-
silicate-hydrate (or sodium aluminum silicate boron hydroxide hydrate
with a similar crystal structure), and clinopyroxene. A combination of
XRD and SEM/EDS analyses revealed that a majority of the alteration
products are amorphous materials with compositions similar to those
of the unreacted glass and crystalline alteration products generally
appear on the surface of the specimens. The impact of inverse
temperature on the logarithm of VHT rate was found to be linear with
apparent activation energies ranging from 84.7 to 126.9 kJ/mol. No
correlation was found between the alteration rate measured by VHT at
200°C and the normalized element releases from 1000 h or 5000 h
PCT. However, a positive correlation was found between the time
required to reach an acceleration in rate by VHT at 200°C and by PCT
performed at 99°C with a 20,000 m-1 S/V.

The final section of the main document provides a summary of the



TFA - Reference Abstract

http://emslws03/tfa/abstracts/law.htm[10/13/2009 10:59:54 AM]

results obtained thus far, as well as recommendations for future study.
In addition, the Appendices contain additional useful information that
was too extensive to be included in the main text of this report.

Revised: January 29, 2001
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Reference Abstract
The Preparation and Characterization

of INTEC Phase 2b Composition
Variation Study Glasses

Executive Summary

The second phase of the composition variation study (CVS) for the
development of glass compositions to immobilize Idaho Nuclear
Technology and Engineering Center (INTEC) high level wastes (HLW)
is complete.  This phase of the CVS addressed waste compositions
anticipated primarily from the direct vitrification of calcine, whereas the
first phase of the CVS addressed waste composition of high activity
waste fractions (HAW) from the initial separations flowsheet.  Updated
estimates of INTEC clacined HLW compositions and of high activity
waste fractions (HAW) from the initial separations flowsheet.  Updated
estimates of INTEC clacined HLW compositions and of high activity
waste fractions (HAW) proposed to be separated from dissolved
calcine were used as the waste component for this CVS phase. 
These wastes are of particular interest because high aluminum,
calcium, zirconium, fluorine, potassium, and low iron and sodium
content places them outside the vitrification experience in the
Department of Energy (DOE) complex.  Because of the presence of
calcium and fluorine, two major zirconia calcine components not
addressed in Phase 1, a series of scoping tests, designated Phase
2a, were performed.  The results of these tests provided information
on the effects of calcium and fluoride solubility and their impacts on
product properties and composition boundary information for Phase
2b.  Details and results of Phase 2a are reported separately.  Through
application of statistical techniques and the results of Phase 2a, a test
matrix was defined for Phase 2b of the CVS.  From this matrix,
formulations were systematically selected for preparation and
characterization with respect to visual and optical homogeneity,
viscosity as a function of melt temperature, liquidus temperature (TL),
and leaching properties based on response to the product consistency
test (PCT).  The results of preparing and characterizing the Phase 2b
glasses are presented in this document.  Based on the results, several
formulations investigated have suitable properties for further
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development.  A full analysis of the composition-product characteristic
relationship of glasses being developed for immobilizing INTEC
wastes will be performed at the completion of composition-property
relationship phases of the CVS.  Contributions were made to this
phase of the CVS by personnel working at the Idaho National
Engineering and Environmental Laboratory (INEEL), Pacific Northwest
National Laboratories (PNNL), and the Savannah River Technology
Center (SRTC).

Revised: May 2, 2000
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  Reference Abstract 

Technical Exchange on Improved
Design and Performance of High

Level Waste Melters - Final Report

Executive Summary

Researchers from three countries and a number of Department of
Energy sites and national laboratories met in May 1999 to share ideas
on the design and performance of high-level waste melter (HLW)
technologies.  A three-day workshop permitted an exchange of
experience and ideas among the attendees.  More than two dozen
experts in the melter field discussed design and performance ideas
that covered a variety of topics.  Among the participants were
personnel from Pacific Northwest National Laboratory (PNNL),
Westinghouse Savannah River Company (SRTC), Idaho National
Engineering and Environmental Laboratory (INEEL), and a number of
corporate representatives from France and Russia.

The two major objectives of the workshop were far-reaching: 1) to
provide a neutral forum on improved design and performance of HLW
melter, and 2) to facilitate the full exposure of Idaho National
Engineering and Environmental Laboratory (INEEL) to the whole
spectrum of melter technology.  Each presentation was followed by
intensive discussion and exchanges with and among the participants. 
Topics covered a wide range, for example, from the effect of vanadium
on the sulfate solubility in glasses to a discussion of low versus high-
temperature vitrification process.  A large portion of the day was spent
comparing different capabilities and processes.  The second day of
the technical exchange was devoted to INEEL and the status of their
processes.  Much of the third day was centered on the Defense Waste
Processing Facility (DWPF).

This report is organized as follows.  The technical exchange section
follows the course of the workshop day-by-day and includes a list of
important outcomes from the program of each day.  Appendix A is a
copy of the technical program by hour and identifies the presenters. 
Appendix B lists the participants by employer and provides an address
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for each one.  Appendix C presents the questionnaire responses from
selected participants.  Appendix D consists of meeting handouts of the
presentations.

Revised: December 9, 1999
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 Reference Abstract
 

Hanford Immobilized Low-Activity
Waste

Product Acceptance Test Plan (U)

Executive Summary

The Hanford Site has been used to produce nuclear materials for the
U.S. Department of Energy (DOE) and its predecessors.  A large
inventory of radioactive and mixed waste, largely generated during Pu
productions, exists in 177 underground single- and double-shell
tanks.  These wastes are to be retrieved and separated into low-
activity waste (LAW) and high-level waste (HLW) fractions.  A much
larger amount of LAW is expected to result from retrieval,
pretreatment, and immobilization processes.  Per the Tri-Party
Agreement (1994), both the LAW and HLW will be vitrified.  It has
been estimated that vitrification of the LAW waste will result in over
500,000 metric tons or 200,000 m3 of immobilized LAW (ILAW) glass. 
The DOE is proceeding with an approach to privatize the treatment
and immobilization of Hanford's LAW and HLW.  The DOE will provide
these wastes to private contractors for treatment and immobilization
and will receive the products (immobilized waste) for storage and
ultimate disposal. The ILAW glass is to be disposed in an on-site
near-surface burial facility.

It must be demonstrated that the disposal system will adequately
retain the radionuclides and prevent contamination of the surrounding
environment.  Waste form performance is the first line of defense
against releases of contaminants after disposal and an integral part of
the multiple engineered barrier system (EBS).  Mann et al. (1998)
found that the release of radionuclides from the waste form via
interaction/reaction with water is the prime threat to the environment
surrounding the disposal site.  The two major dose contributors in
Hanford ILAW glass that must be retained are 99Tc and 79Se.
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McGrail et al. (1998) describe the strategy for testing and modeling to
determine/assess the radionuclide release rates from ILAW glass. 
This strategy requires extensive testing and modeling for each glass
considered.  The resources required to perform such a thorough study
on a large number of glasses are prohibitive.  The Tanks Focus Area
(TFA) Immobilization Program has outlined a task to reduce DOE's
risk of accepting an ILAW glass that will not meet performance
expectations.  The TFA task is highly integrated with the Performance
Assessment (PA) task described by McGrail et al.  (1998).  In the TFA
task, the long-term performance of glasses is to be screened as a
function of glass composition.  The first step in the TFA Immobilization
Program was to document a literature survey of test methods and
strategies that could be used to support the definition of an acceptable
glass composition region (AGCR) (Vienna et al. 1999).

In this study, a team from Pacific Northwest National Laboratory
(PNNL) and Westinghouse Savannah River Company (WSRC)
propose to systematically vary the composition of a representative
LAW glass and measure the impacts of this variation on responses
from accelerated laboratory corrosion tests.  This data set will be used
to bound a glass composition region likely to have acceptable long-
term behavior in the Hanford ILAW burial facility.  However, the final
determination of the acceptability of glasses identified under this effort
rests with the ILAW PA Program.  In the plan described here, we
discuss the first stage of a two-stage study to develop the AGCR for
Hanford ILAW glasses.  The second stage will be planned with the
knowledge gained from the first stage and concurrent work on the
Hanford PA study (described in McGrail et al. 1998).  In the second
phase, a second tier of glass compositions designed to better define
the AGCR will be tested.

Revised: December 6, 1999
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Reference Abstract
Glass Formulation for Idaho National

Engineering and Environmental
Laboratory Zirconia Calcine High-

Activity Waste

Executive Summary

Testing was performed to identify a candidate glass to demonstrate
the vitrification process with Idaho National Engineering and
Environmental Laboratory (INEEL) high-activity waste (HAW).  The
specific HAW composition used in glass development was a best
estimate of the product of separating the HAW fraction from zirconia
calcine (called Zr-HAW).  This waste stream contains roughly 93
mass% ZrO2 on a dried, nonvolatile oxide basis.  Therefore, the
solubility of ZrO2 in a low-temperature borosilicate glass was
expected to dictate the loading of Zr-HAW.  The following set of
primary glass-property constraints was considered in formulating and
selecting glasses:

1.    A melter processing temperature (TM) of 1150°C 
2.    Viscosity between 2 and 10 Pas at TM 
3.    A liquidus temperature (TL) at least 100°C below TM 
4.    Normalized boron, sodium, and lithium releases (rB,
rNa, and rLi) below 1 g/m2 as measured with a 7-day
product consistency test (PCT)

A series of 29 glasses was designed to meet the primary property
constraints with systematically varying compositions.  They were
fabricated form oxide and carbonate precursors.  The TL, rB, rNa, and
rLi were measured for each of these 29 glasses .  Although the
viscosity was not measured for all test glasses, visual observations of
glass pouring by experienced technical staff suggested that all of the
tested Zr-HAW glasses would meet the criteria 2 is equal to or less
than the viscosity which is equal to or less than Pa·s.
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PCT results showed that several highly durable glasses were formed
by mixing up to 16.2 mass% of Zr-HAW with a number of frit
compositions.  Of the 24 Zr-glasses (excluding the replicates) that
were tested, only four (Zr-20, -22, -24, and -29) did not meet the
stringent glass-performance restriction of 1 g/m2 (although all glasses
were well below the EA limit).  The TL < 1050°C constraint poses the
largest technical challenge for glass formulation for optimized waste
loading within this composition space.  The TL of Zr glasses ranged
from 913°C for Zr-9 to 1336°C for Zr-15.  Only 6 of the 29 Zr glasses
met the restriction TL is less than or equal to 1050°C---Zr-2, -4, -7, -9,
-19 and -23---all of which passed the PCT criteria.

Based upon the initial glass-testing results, Zr-9 was chosen for
further testing.  Zr-19 has the highest Zr-HAW loading of the glasses
that satisfy the TL and PCT constraints; however, the TL of Zr-19 was
close to the 1050°C limit, and a higher temperature (1250°C) was
required to make a homogeneous melt from this composition using
standard laboratory procedures.  Zr-9 had the lowest TL of all glasses
and an acceptable PCT release, with 15 mass% ZrO2 (or 16.2 mass%
loading).  This glass was fabricated and tested at two laboratories to
ensure reproducibility of results.  The PCT and the TL results from the
refabricated Zr-9 glasses showed a high degree of reproducibility,
even between laboratories.

Additional testing was performed on Zr-9 to try to assess the glasses'
processability.  A gradient-temperature heat treatment of Zr-9 showed
that crystallization began at roughly 915°C, and crystallinity continued
to increase with decreasing temperature until 780°C, the lowest
temperature tested.  Glass heat treated at 780°C for 24 h showed less
than 1 vol% crystallinity, which is not enough to significantly impede
glass flow in the INEEL 1/4-scale melter drain tube.  No tests were
made at lower temperatures.  The Zr-9 glass viscosity was measured
as a function of temperature over the range from roughly 930°C to
1240°C.  The 1150°C viscosity was 6.05 Pa·s, well within the
acceptable range of 2 to 10 Pa·s and very close to the design value of
6 Pa·s.  A laboratory-scale melter (LSM) test was performed with Zr-9
glass.  Results from the LSM test indicate that the glass viscosity was
acceptable, and there were no indications of problems related to glass
redox or the corrosion of melter construction materials.

Based upon the results from crucible and LSM test, we recommend
that Zr-9 glass composition be used to demonstrate the vitrification of
INEEL Zr-HAW.  The glass, although not optimized, meets all
processing and product-quality constraints wile containing a
reasonable loading of the Zr-HAW.

Revised: December 6, 1999
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Reference Abstract
Glass Formulation Development for

INEEL Sodium-Bearing Waste

Executive Summary

For about four decades, radioactive wastes have been collected and
calcined from nuclear fuels reprocessing at the Idaho Nuclear
Technology and Engineering Center (INTEC), formerly Idaho
Chemical Processing Plant (ICPP). Over this time span, secondary
radioactive wastes have also been collected and stored as liquid from
decontamination, laboratory activities, and fuel-storage activities.
These liquid wastes are collectively called sodium-bearing wastes
(SBW). About 5.7 million liters of these wastes are temporarily stored
in stainless steel tanks at the Idaho National Engineering and
Environmental Laboratory (INEEL). Vitrification is being considered as
an immobilization step for SBW with a number of treatment and
disposal options.

A Systematic study was undertaken to develop a glass composition to
demonstrate direct vitrification of INEEL's SBW. The objectives of this
study were to show the feasibility of SBW vitrification, not a
development of an optimum formulation. The waste composition is
relatively high in sodium, aluminum, and sulfur. A specific composition
and glass property restrictions, discussed in Section 2, were used as a
basis for the development. Calculations based on first-order
expansions of selected glass properties in composition and some
general tenets of glass chemistry led to an additive (frit) composition
(68.69 mass % SiO2, 14.26 mass % B2O3, 11.31 mass % Fe2O3,
3.08 mass % TiO2, and 2.67 mass % Li2O)that meets all property
restrictions when melted with 35 mass % of SBW on an oxide basis.
The glass was prepared using oxides, carbonates, and boric acid and
tested to confirm the acceptability of its properties. Glass was then
made using waste simulant at three facilities, and limited testing was
performed to test and optimize processing-related properties and
confirm results of glass property testing.

The measured glass properties are given in Section 4. The viscosity
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at 1150°C. 5 Pa-S, is nearly ideal for waste-glass processing in a
standard liquid-fed joule-heated melter. The normalized elemental
releases by 7-day PCT are all well below 1 g/m2, which is a very
conservative set point used in this study. The TL, ignoring sulfate
formation, is less than the 1050°C limit. Based on these observations
and the reasonable waste loadings of 35 mass %, the SBW glass was
a prime candidate for further testing.

Sulfate salt segregation was observed in all test melts formed from
oxide and carbonate precursors. Melts fabricated using SBW
simulants suggest that the sulfate-salt segregation seen in oxide and
carbonate melts was much less of a problem. The cause for the
difference is likely H2SO4 fuming during the boil-down stage of wet-
slurry processing. Additionally, some crucible tests with SBW simulant
were conducted at higher temperature (1250°C), which could increase
the volatility of sulfate salts. The fate of sulfate during the melting
process is still uncertain and should be the topic of future studies. The
properties of the simulant glass confirmed those of the oxide and
carbonate glass. Corrosion tests on Inconel 690 electrodes and K-3
refractory blocks conducted at INEEL suggest that the glass is not
excessively corrosive.

Based on the results of this study, the authors recommend that a
glass made of 35% SBW simulant(on a mass oxide and halide basis)
and 65% of the additive mix (either fritted or raw chemical) be used in
demonstrating the direct vitrification of INEEL SBW. It is further
recommended that a study be conducted to determine the fate of
sulfate during glass processing and the tolerance of the chosen melter
technology to sulfate salt segregation and corrosivity of the melt.

Revised: December 6, 1999
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Technology Abstract
Vitrification Of Cesium-loaded

Crystalline Silicotitanate (CST) In
The Shielded Cells Melter (U)

Introduction and Summary

Through the Tanks Focus Area, the Savannah River Technology
Center (SRTC) and the Oak Ridge National Laboratory (ORNL)
participated in a joint project in which supernate waste from the Melton
Valley Storage Tanks at Oak Ridge was treated by passage through a
crystalline silicotitanate (CST) ion exchange column.1 CST was
designed to sorb Cs-137, Sr-90 and several other radionuclides from
highly alkaline solutions containging large quantities of sodium.2 After
demonstrating the effectiveness of CST as an ion exchange medium,
ORNL shipped some of the loaded sorbent to SRTC where it was
mixed with glass formers and processed in a joule-heated melter
within the SRTC Shielded Cells.

The remotely operated process included the preparation of the melter
feed, vitrification in an 1150°C melter and analysis of the glass product
both for its composition and its durability. The campaign processed
approximately 20kg of Cs-loaded CST in 80 hours of operation of the
shielded Cells melter. The glass produced contained between 50 and
55 wt% loaded CST. This report details the results of the melter run,
along with the preparations that were required to complete the
campaign.

Revised: December 6, 1999
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Reference Abstract
Cesium Removal From High-pH, High-

salt Wastewater Using Crystalline
Silicotitanate

ABSTRACT

Treatment and disposal options for Department of Energy (DOE)
underground storage tank waste at Hanford, Savannah River, Idaho
National Engineering and Environmental Laboratory (INEEL), and Oak
Ridge National Laboratory (ORNL) are limited by high gamma
radiation fields that are produced by high concentrations of cesium in
the waste. Treatment methods are needed to remove the cesium from
the liquid waste and thus concentrate the cesium into high-activity,
remote-handled waste forms. The treated liquids could then be
processed and disposed of by more cost-effective means with less
radiation exposure to workers.

A full-scale demonstration of one cesium removal technology has
been conducted at ORNL. This demonstration utilizes a modular,
mobile ion-exchange system and existing facilities for the off-gas
system, secondary containment, and utilities. The ion-exchange
material, crystalline silicotitanate (CST), was chosen on the basis of
its effectiveness in laboratory tests. The CST, which was developed
through a Cooperative Research and Development Agreement
between DOE and private industry, has several advantages over
current organic ion-exchange technologies. These advantages include
(1) the ability to remove cesium in the presence of high concentrations
of potassium, (2) a high affinity for cesium in both alkaline and acidic
conditions, (3) physical stability over wide alkaline and acidic ranges,
and (4) the elimination of large volumes of secondary waste required
for regeneration of organic ion exchangers. Approximately 116,000 L
of supernate was processed during the demonstration with ~1,142 Ci
of 137Cs removed from the supernate and loaded onto 265L (70 gal)
of sorbent. The supernate processed had a high slat content, about 4
M NaNO3, and a pH of 12 to 13. This paper discusses the results of
the full-scale demonstration and compares these results with data
from the laboratory tests.
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Annual Report - 1998

An Adobe Acrobat 3.0 version of the Annual Report is available here for
download.

TFA 1998 Annual Report - 2.23 MB - tfa98ar.pdf

Don't have Adobe
©

 Acrobat
®

 Reader 3.0? Follow this link to
download a free copy from Adobe

©

Do you need hardcopies of the Annual Report?

Please contact: Randy Brich of the TFA at:  randall_f_brich@rl.gov

We are looking for YOUR feedback -let us know what you thought about
the annual report. 
Please include your name, title, company, and e-mail if you would like a
response.

Please send your comments to: lance_s_mamiya@rl.gov
Revised: December 7, 1999
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Reference Abstract
Nuclear Waste: Understanding of

Waste Migration at Hanford is
Inadequate for Key Decisions

Results in Brief

DOE's own reviews conclude what outside experts have been saying
for some time: The Department's understanding of how wastes move
through the vadose zone to the groundwater is inadequate to make
key technical decisions on how to clean up the wastes at the Hanford
Site in an environmentally sound and cost-effective manner. For many
years, DOE assumed that wastes would move slowly, if at all, through
the vadose zone. Therefore, DOE never issued a comprehensive plan
to assess vadose zone conditions and funded few studies of the
vadose zone. Outside experts have pointed out, however, that DOE
cannot credibly estimate the site's long-term risk to the public or select
the most efficient cleanup strategies unless it understands conditions
in the vadose zone. For example, the lack of knowledge about the
vadose zone has major implications for how to go about retrieving the
remaining wastes from tanks that have leaked or are leaking because
at least one retrieval option would cause more liquid wastes to leak
into the ground.

DOE has no strategy in place for investigating the vadose zone. DOE
assigned low funding priority to most proposed studies of it,
responded slowly to experts' recommendations for improving ongoing
studies, did not integrate the information needs of the three
organizational units responsible for cleanup activities, and does not
know what information is needed to make key cleanup decisions. With
the emerging evidence of waste migration from leaking tanks to the
groundwater, DOE has begun to develop a strategy to investigate the
vadose zone.

Revised: December 6, 1999
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Reference Abstract
Waste Acceptance And Waste

Loading For Vitrified Oak Ridge Tank
Waste

Abstract

The Office of Science and Technology of the DOE has funded a joint
project between the Oak Ridge National Laboratory (ORNL) and the
Savannah River Technology Center (SRTC) to evaluate vitrification
and grouting for the immobilization of sludge from ORNL tank farms.
The radioactive waste is from the Gunite and Associated Tanks
(GAAT), the Melton Valley Storage Tanks (MVST), the Bethel Valley
Evaporator Service Tanks (BVEST), and the Old Hydrofracture Tanks
(OHF). Glass formulation development for sludge from these tanks is
discussed in an accompanying article for this conference (Andrews
and Workman). The sludges contain transuranic radionuclides at
levels which will make the glass waste form (at reasonable waste
loadings) TRU. Therefore, one of the objectives for this project was to
ensure that the vitrified waste form could be disposed of at the Waste
Isolation Pilot Plant (WIPP). In order to accomplish this, the waste
form must meet the WIPP Waste Acceptance Criteria (WAC). An
alternate pathway is to send the glass waste forms for disposal at the
Nevada Test Site (NTS). A sludge waste loading in the feed of ~6
wt% will lead to a waste form which is non-TRU and could potentially
be disposed of at NTS. The waste forms would then have to meet the
requirements of the NTS WAC. This paper presents SRTC's efforts at
demonstrating that the glass waste form produced as a result of
vitrification of ORNL sludge will meet all the criteria of the WIPP WAC
or NTS WAC.

Revised: December 6, 1999
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Reference Abstract
In Situ Gaseous Reduction Pilot

Demonstration-Final Report

Executive Summary

Laboratory investigations conducted over the last several years
indicated that chromate-contaminated soils can potentially be
remediated through treatment with a diluted hydrogen sulfide (H2S)
mixture. To test this approach, a field demonstration was conducted at
the White Sands Missile Range in a cooperative effort between the
U.S Department of Defense. In this test, in situ treatment by gaseous
reduction was undertaken by injecting 200 ppmv H2S into chromate-
contaminated soils. Presented in this report are data collected during
the demonstration that verify the effectiveness of the approach,
illustrate the approach can be applied in a safe and environmentally
acceptable manner, and provide information to evaluate the cost of in
situ gaseous reduction relative to the baseline remediation approach.

A series of activities were undertaken during fiscal years )Fys) 1996
through 1998 that culminated in the injection phase of the
demonstration, including pretreatment site characterization and
performance of a laboratory treatability study (FY 1996). Information
collected during pretreatment characterization included concentrations
and distribution of hexavalent chromium (Cr[VI]) and selected redox
parameters. A vacuum test was also conducted with the injection
borehole as a means of providing information regarding airflow
characteristics through the site. The treatability test was conducted
with contaminated soil from the site. In these tests, Cr(VI) was
reduced by 98% by treatment with 100-ppmv H2S after application of
a ratio of 0.00004 lb. of H2S/pound of soil. The characterization and
treatability test data were utilized to design the well-field network and
provided a basis for estimating the treatment time required.

Following installation of the well-field network, a tracer test was
conducted in late FY 1997 wherein a 400-ppmv mixture of sulfur
hexafluoride (SF6; the tracer) was injected via a skid-mounted gas-
treatment system. Test results provided gas-flow rates and indicated
good gas-capture characteristics. Satisfactory operation of the system
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was verified during the tracer test.

Activities conducted during FY 1998 culminated in the injection phase
of the demonstration, including preparation of work and safety plans,
completion of field site preparation activities, and determination of
state and site operating requirements. The gas-treatment-injection test
was performed between mid April through June 1998. The data and
conclusions regarding operation of the system, well-field equipment,
and environmental monitoring and alarm system are included in this
report. All systems performed in a satisfactory manner, and no
significant releases of H2S to the atmosphere occurred. Also
accomplished was collection of posttreatment soil-characterization
samples during July 1998.

Final performance assessment of the demonstration is presented
herein based on the analysis of the posttreatment characterization
samples for Cr(VI) and comparison of the results of the pretreatment
data. This information indicates that 70% of the Cr(VI) was reduced.
In particular, the zone of highest Cr(VI) concentration, located at a
depth of 4 to 10 ft, was nearly completely treated, with
CR(VI)concentrations of soil samples decreasing from an average of
8.1 mg/kg before treatment to 1.14 mg/kg after treatment. However, a
zone of lower contamination (from 10 to 16 ft) was largely unaffected.
It is concluded that the treatment gas mixture was largely channeled
through the upper zone and bypassed the less-permeable, lower
zone. Treatment of the lower zone could probably be completed, if
necessary, through injection of gas into the zone through a borehole
specifically screened over this interval. 

Revised: December 6, 1999
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Reference Abstract
Preconceptual Study For New

Saltstone Feed Evaporator
Installation Project (U)

Executive Summary

The Saltstone Facility in Z Area currently treats and permanently
disposes of In-Tank Precipitation (ITP) Facility filtrate and ETF
evaporator bottoms in a non-hazardous solid, cement-based waste
form, referred to as "grout". The grout is pumped to above-ground
engineered vaults, where it solidifies into "Saltstone". The vaults are
classified as "industrial waste vaults". The purpose of the proposed
new Saltstone Feed Evaporator would be to reduce the volume of low
level waste. Reducing the volume of liquid waste (produced by ITP)
will result in a cost saving by reducing the number of new vaults and
operational costs required for the Saltstone facility. This document
provides the scope definition and initial cost estimate for skid-mounted
Delta Thermal evaporator units.

A rough order of magnitude estimate was developed for this project
based on receiving 72 GPM of filtrate from ITP (instantaneous rate)
and evaporating approxomately 20%. This rough estimate yielded a
project cost of 35 million dollars for facility acquisition. These cost are
based on the scope of work described in Section 7.0. The cost
estimate does not include benzene strippers because it was assumed
that benzene can be sent to other facilities. Several important
technical issues still need to be resolved. These issues include
benzene generation at the Feed Evaporator, whether or not an off gas
system will be required, fouling, and corrosion issues.

A potential lifecycle cost savings of $11 million would be realized in Z
Area vault cost if the filtrate was concentrated to 5.0 molar. If the
filtrate could be concentrated to 5.4 molar (and still make acceptable
grout) a savings of approximately $57 million would be realized.

This project will be a Line Item project because the cost exceeds $1.2
million. 
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Reference Abstract
AX Tank Farm Ancillary Equipment

Study

Executive Summary

This report examines the feasibility of remediating ancillary equipment
associated with the 241-AX Tank Farm at the Hanford Site. Ancillary
equipment includes surface structures and equipment, process waste
piping, ventilation components, wells, and pits, boxes, sumps, and
tanks used to make waste transfers to/from the AX tanks and
adjoining tank farms. Two remedial alternatives are considered: (1)
excavation and removal of all ancillary equipment items, and (2) in-situ
stabilization by grout filling, The 241-AX Tank Farm is being employed
as a "strawman" in engineering studies evaluating clean and landfill
closure options for Hanford single-shell tanks, This is one of several
reports being prepared for use by the Hanford Tanks Initiative Project
to explore potential closure options and to develop retrieval
performance evaluation criteria for tank farms.

Revised: December 6, 1999
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Reference Abstract
Comparative Calculations of

Solubility Equilibria

Executive Summary

The uncertainties in calculated solubilities in the Na-F-PO4-HPO4-OH
system at 25° C for NaOH concentrations up to 5 mol/kg were
assessed.  These uncertainties were based on an evaluation of the
range of values for the Gibbs energies of the solids. Comparative
calculations using the Environmental Simulation Program (ESP) and
SOLGASMIX indicated that the variation in activity coefficients with
resulted in ESP calculating a higher solubility in water and a lower
solubility in NaOH concentrations above 1 mol/kg.  There was a
marked discrepancy in the solubilities of the pure components sodium
fluoride and trisodium phosphate predicted by ESP and SOLGASMIX. 
In addition, different solubilities for these components were obtained
using different options in ESP.  Because of these observations, a Best
Practices Guide for ESP will be assembled.

It is necessary to predict the solubilities of components in retrieval
solutions as well as in wash solutions and leachates from pretreatment
processes.  Such predictions will help to ensure that the undissolved-
solid content is within specifications and to avoid the formation of
solids that may plug transfer lines, cause retrieval difficulties, or foul
separations material and equipment.  The Environmental Simulation
Program (ESP), supplied by OLI Systems, Inc.  (Morris Plains, NJ), is
being used at Hanford to calculate process chemical equilibria.  Both
those who perform ESP calculations and those who use the results
need to be aware of potential uncertainties that could result in errors in
the distribution of material between water solutions and solids.  The
ESP includes a thermochemical data base, a solver for calculating
equilibria, and the ability to simulate unit operations.

There are three constituents in thermochemical modeling: (1) the
computer, (2) the computer routine to calculate equilibria, and (3) the
data.  Computers are readily available, and equilibrium solver routines
such as SOLGASMIX can effectively be adapted to complex systems. 
Nowadays, almost the entire effort in modeling involves data
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evaluation and fitting.  It is important that all of the data be internally
consistent.  Standard data bases such as CPDATA were assembled to
provide such consistency.  In addition to consistency, the accuracy of
thermochemical data should also be assessed.  Each value used in a
calculation will have some uncertainty.  The distribution of species
found in a calculation will show as points in a range of values that
come from the accumulation of uncertainties.

The strength of a comprehensive calculational routine, such as ESP,
lies in its extensive data base for large systems containing many
components.  This strength is also a potential weakness in that the
uncertainty in both the data and the calculated distribution of species
is opaque to the user.  Several different approaches can be used to
provide evidence that the calculations are reliable and to estimate
uncertainty.

Calculations based on the results of experimental tests have been
made. These calculations serve as a comparison between
experimental measurements and calculations.  However, they cannot
ensure that the results will be valid for combinations of species that
are different from those used in the tests.  Also, because the anion
and cation balance is never perfect in analytical chemistry results,
some heuristic adjustments are always necessary.  This means that a
direct comparison can never be made between model calculations
and test results.  Other techniques to validate ESP include
comparison calculations using another equilibrium solver routine,
comparison of standard thermodynamic values for key species with
well-assessed data, and evaluations of consistency in activity
coefficients using the Gibbs-Duhem equation.

Solubility in retrieval and process solutions will depend on
temperature, hydroxide ion concentration, and ionic strength. In a
previous study, it was shown that solubility in the Na-F-PO4-HPO4-
OH-H20 system markedly decreased with temperature.  Also, it was
demonstrated that the addition of fluoride to solutions containing
phosphate would result in a gel-like material, Na7(PO4)2F·19 H2O,
which significantly decreases the concentration of phosphate that can
remain in solution.  The assessment of data for that effort has been
used in a series of calculations whereby these data, coupled with a
version of the SOLGASMIX solver routine, are used in comparisons of
results from ESP.  The SOLGASMIX calculations include uncertainty
in calculated results that arises from uncertainty in the thermochemical
data.  In this way, we can see where the ESP results fall in
comparison to the realm of uncertainty based on the data
assessment.  Results of ESP calculations that fall outside the
uncertainty range of the SOLGASMIX results will warrant further
evaluation to determine the cause of the discrepancy.

Revised: August 30, 2000
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Reference Abstract
Bench Scale Saltcake Dissolution

Test Report

Executive Summary

A potential scenario for retrieving saltcake from single shell tanks is
the "Rainbird® sprinkler" method. Water is distributed evenly across
the surface of the saltcake and allowed to percolate by gravity through
the waste. The salt dissolves in the water, forming a saturated
solution. The saturated liquid is removed by a saltwell pump situated
near the bottom of the tank. By this method, there is never a large
inventory of liquid in the tank that could pose a threat of leakage.
Exploratory laboratory bench-scale test were completed to evaluate
physical and chemical parameters associated with dissolution of a
simulated Hanford saltcake waste by this method.

This task was performed for, and in collaboration with, River
Protection Project (RPP) Retrieval Engineering, Retrieval System
Development. This work was funded by the Tanks Focus Area (EM-
50) under Technical Task Plan Number RL09WT22 and satisfies
Milestone A.1-3, "Perform Saltcake Dissolution Retrieval Tests".

A saltcake slurry simulant was prepared based on the known
composition of tank 241-S-102 waste and was used to conduct two
separate tests. One portion was used in a preliminary shallow-bed
leaching test in a bed 5.5 cm deep and 29 cm in diameter, and the
remainder in a detailed deep-bed test 19 cm deep and 29 cm in
diameter.

The initial shallow bed volume was 3.56 liters. 16.1 liters of water
were uniformly sprinkled on the shallow bed (4.5 initial bed volumes)
at the maximum manually controlled rate the bed could accept without
forming a pool. The sprinkled water passed through the bed by gravity
to produce 18.9 liters of leachate (5.3 initial bed volumes) in 1455
minutes of testing time. The initial area-specific flow rate achieved
was 2.1x10-3 cm/min, which accelerated as the bed dissolved and
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channels formed, to a final rate of approximately 4.9x10-2 cm/min.
One attempt to repair channels that formed in the shallow bed showed
they were reestablishing within 0.7 liters application, and fully re-
established within 3.5 liters application. The test removed 95% of the
initial bed volume predominantly by dissolution of the solids. A small
fraction of the solids was entrained in the leachate.

The deep bed test began with 12.4 liters of bed volume, and the same
method of water application was used. No attempt was made to repair
any spontaneous channels that formed in this test. 44.2 liters of water
(3.6 initial bed volumes) were sprinkled on this bed in 6784 minutes of
testing time to produce 53.8 liters of leachate (4.4 initial bed volumes)
and remove 94% of the bed volume before termination due to the
disappearance of the main soluble layer of bed material at a bed
height of 1.1 cm. The initial maximum-absorbable sprinkling rate per
unit area was approximately 2.7x10-3 cm/min, which accelerated
through two separate episodes of channel formation and self-healing
to a final constant (area-specific) flow rate of approximately 1.3x10-2

cm/min.

Samples of leachate and bed material were occasionally acquired
during the deep bed test to follow the dissolution of a few
representative chemical constituents. The results show that highly
soluble minor constituents such as chloride and nitrite were removed
by 0.81 initial bed volumes of water. Other, less-soluble minor
constituents such as phosphate, sulfate, oxalate and fluoride were
made even less soluble early in the test by the presence of the major
constituents. Their solubility and removal actually increased as the
major constituents themselves were removed, but the minor
constituents were not completely removed by the end of the test. The
largest constituent, nitrate, was also initially reduced in solubility until 2
initial bed volumes of water had been applied, after which it was
almost completely (but not entirely) removed by completion of the test.
Since nitrate was expected to be completely removed due to its
solubility, the results suggest that equilibrium was not achieved
between the nitrate and the leachant over all test stages, and that the
nitrate dissolution process was perhaps limited by mass-transfer. Final
dissolution efficiencies for the constituents must await forthcoming,
more complete chemical analyses.

Revised: March 1, 2001
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  Reference Abstract
The Use of a Russian Manufactured
Potassium Copper Hexacyanoferrate

to Remove Cesium From Idaho
Nuclear Technology and Engineering

Center Radioactive Wastes

Executive Summary

Separation processes are being evaluated at the Idaho National
Engineering and Environmental Laboratory (INEEL) with the goal of
minimizing the high-activity waste volume to be disposed in a deep
geological repository.  The Idaho Nuclear Technology and
Engineering Center (INTEC), formerly known as the Idaho Chemical
Processing Plant (ICPP), is the only facility storing high-activity waste
at the INEEL. Over 5 million liters of aqueous acidic high-activity
waste are currently on inventory at the INTEC. This waste was derived
primarily from solvent washing operations in the uranium recovery
process and decontamination activities.  The INTEC is no longer
recovering uranium; therefore, waste from this process is no longer
being generated.  However, waste generation from decontamination
activities and other plant options is continuing.

Liquid waste is stored in underground stainless steel tanks.  A Notice
of Noncompliance was filed in 1992 by the State of Idaho Department
of Health and Welfare and the Region 10 EPA contending that the
tanks did not meet secondary containment requirements set forth in
Title 40, Part 265.193 of the Code of Federal regulations.  A recent
agreement between the State of Idaho, Department of Energy, and
the United States Navy, known as the Settlement Agreement,
establishes that all the liquid waste must be out of the tanks by 2012. 
Separation processes are being evaluated as options to remove the
waste from the tanks by 2012, while at the same time, treating the
waste for permanent disposal.

The INTEC has historically blended liquid tank waste containing
sodium with fuel reprocessing raffinates, followed by solidification in a
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fluidized bed calciner operated at 500 degrees Celsius.  However, all
the fuel reprocessing raffinates were depleted by calcination in 1993,
which eliminated the option of blending these two wastes. The current
tank waste composition cannot be calcined by itself because the high
sodium content cause bed agglomerations in the fluidized bed
calciner.  This waste can be blended with non-radioactive aluminum
nitrate, and this is another option for calcining the waste and removing
it from the tanks by 2012.  However, the resulting calcine would still
require further treatment before final disposal.  An environmental
impact statement (EIS), Record of Decision is expected in spring
2000, which will define the technologies for treating INTEC radioactive
wastes.  Separation technologies are being evaluated as part of the
EIS process.

The report documents results of batch contact tests performed with
simulated INTEC tank waste and dissolved calcine wastes, and small-
scale column tests performed with actual tank waste and calcine
wastes.  These tests were conducted to support selection of an ion
exchange process for treating INTEC high-activity wastes.

Revised: December 6, 1999
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Reference Abstract
Acceptance testing of the Lasentec

Focused Beam Reflectance
Measurements (FBRM) monitor for

slurry transfer applications at
Hanford and Oak Ridge

Executive Summary

The Lasentec M600F FBRM particle size and population monitor
(Lasentec, Redmond, WA) was selected for deployment on radioactive
slurry transfer systems at Oak Ridge National Laboratory and Hanford
after extensive testing with "physical simulants." These tests indicated
that the monitor is able to measure the change in particle size
distribution of concentrated (up to 35 vol. %) slurries at flow rates
greater than 2m/sec. As well, the monitor provided relatively stable
mean particle size values when air bubbles were introduced to the
slurry pipe test loop and when the color of the slurry was altered.
Slurry samples taken during each test were analyzed with a laboratory
particle size monitor. For kaolin slurry samples (length-cubed
weighted mean of around 55 um), the Lasentec M600F FBRM in-line
monitor measured length-cubed weighted mean particle sizes 25% of
those measured by a laboratory Lasentec M500LF monitor. This
difference is thought primarily to be a result of sample handling issues.
Regardless, this accuracy is acceptable for radioactive slurry transfer
applications. Once deployed, the in-line Lasentec monitor is expected
to yield significant cost savings at Hanford and Oak Ridge through the
possible reduction in risk of pipeline blockage. In addition, fewer
samples of radioactive slurries will need to be measured in the
laboratory, further reducing costs and increasing safety.

Revised: December 6, 1999
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Reference Abstract
Technology Development for

Alternative High-Level Waste Salt
Processing Flowsheets at Savannah

River Site
DOE-HQ requested the Tanks Focus Area (TFA) to
assume management responsibility for the Salt Processing
Project (SPP) technology development program at the
Savannah River Site (SRS). The TFA was requested to
review and revise the technology development roadmaps,
develop down-selection criteria, and prepare a
comprehensive Research and Development Program Plan
for the three candidate cesium removal technologies, as
well as the alpha and strontium removal technologies that
are part of the overall SPP. The three candidate cesium
removal processes are Crystalline Silicotitanate Ion
Exchange (CST), Caustic Side Solvent Extraction (CSSX),
and Small Tank Tetraphenylborate Precipitation (STTP).
This paper provides an overview of the project and TFA's
plan for managing the research and development aspects
of the SPP to support a down selection of a preferred
cesium removal technology.

Revised: September 14, 2000
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Reference Abstract
Kinetics of Sludge Dissolution: Data

Review and Proposed Program

Executive Summary

Information is needed on the solubility of various components in the
complex solid and liquid matrices of the Hanford tank wastes in order
to predict when solids will precipitate or gels will form in retrieval waste
and leach solutions. These data would also supplement empirical
experimental leach data. In particular, a better understanding of
dissolution phenomena is required in order to minimize the residual
solids during sludge and leachate processing.

The main objective of AEA Technology's work in this area is to provide
a kinetic model for the key dissolution processes, based on
experience gained within the UK. This report provided an initial
assessment of the available data on the kinetics aluminum dissolution
under conditions relevant to processing sludge at the Hanford tank
wastes. Possible modeling approaches are considered within the
framework of the AEA Technology kinetics code FACSIMILE,
including application of these results within the ESP code used at
Hanford. A work program is proposed both for the model development
and the experimental validation of these models.

This report meets Deliverable D1 of the agreed work program.

Revised: December 6, 1999
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Reference Abstract
Kinetics of Sludge Dissolution:
Dissolution Rates of Gibbsite

Progress Report

Executive Summary

It will be important to control solid formation in tanks, transfer lines and
processing equipment in the treatment of much of the nuclear waste
stored at Hanford and other sites. Part of this treatment will involve
washing with hydroxide solutions to remove aluminum oxides, such as
Gibbsite and Bayerite. It will be important to understand and predict
any kinetic limitations on these treatments in order to optimise the
dissolution process and to estimate the timescales for processing.

The main objective of AEA Technology's work in this area is to provide
a kinetic model for the key dissolution processes, based on
experience gained within the UK. This report covers the work carried
out within the UK during the period June 1998 to September 1998, on
the dissolution rates of Gibbsite (AL(OH)3.3H20). Three areas of work
have been covered during this period, following the recommendations
made in our previous review.

1. Experimental work to measure the dissolution rate of Gibbsite
over a range of initial conditions, essentially reproducing the
work carried out by Penn State University. This work has looked
at the effect of silicate on the dissolution rate. The work on
silicate addition effects has been extended to look at the impact
of temperature.

2. The results on the dissolution rate of Gibbsite reported by Penn
State University have been fitted to standard expression used by
geochemists to model the dissolution of minerals. This
expression was recommended in reference 5. It may be possible
to incorporate such an expression into the process simulation
code ESP.

3. A facsimile model has been written to model the dissolution
process. This model gives reasonable agreement with the
experimental results of Penn State.
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Both further experimental and modeling work are required to fully
understand the dissolution process and our goals for the next part of
this program are to:

1. Examine the effect of pH on Gibbsite dissolution in the presence
of silicates.

2. Examine the effect of nitrates on Gibbsite dissolution in the
presence of silicates.

3. Examine the effect of phosphate and fluoride addition in Gibbsite
dissolution in the presence of silicates.

This report meets deliverables D2 of the agreed work program.

Revised: December 6, 1999
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Reference Abstract
Saltcake Dissolution FY 2000 Status

Report
The River Protection Project (RPP) is tasked with retrieving waste
from double-shell and single-shell tanks in order to provide feed. Little
significant laboratory testing has been performed to evaluate in-tank
dissolution parameters for the various types of saltcake wastes that
exist in the single-shell tanks.

A computer modeling program, the Environmental Simulation Program
(ESP) produced by OLI Systems, Inc. of Morris Plains, New Jersey, is
being used by RPP to predict solubilities during dilution and retrieval of
all tank waste types. Data from this task are provided to ESP users to
support evaluation, refinement, and validation of the ESP model.

Laboratory tests were completed on the dissolution characteristics of
Hanford saltcake waste from single-shell waste tanks 241-TX-113,
241-BY-102, 241-BY-106, 241-A-101, and 241-S-102 (henceforth
referred to as TX-113, BY-102, BY-106, A-101, and S-102,
respectively). This work was funded by the Tanks Focus Area (EM-50)
under Technical Task Plan Number RL0-8-WT-41, "PHMC
Pretreatment - Saltcake Dissolution".

The tests performed on saltcake from tank TX-113 were similar in
scope to those completed in previous years on waste from tanks BY-
102, BY-106, A-101, and S-102 (Herting 1998, 1999). In addition to
the "standard" dissolution tests, new types of tests were performed
this year related to feed stability and radionuclide distribution.

Reviewed: July 16, 2001
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Reference Abstract
FY 2000 Saltcake Dissolution and

Feed Stability Workshop

Executive Summary

The Tanks Focus Area (TFA) continues to work closely with the Office
of River Protection (ORP) to better understand the chemistry involved
with the retrieval, transport, and pretreatment of nuclear wastes at
Hanford.  Since a private contractor is currently responsible for the
pretreatment and immobilization activities in this remediation effort, the
TFA has concentrated on saltcake dissolution and waste transport at
the request of the ORP.  Researchers at Hanford have performed a
series of dissolution experiments on actual saltcake samples.  Staff
members at Mississippi State University (MSU) continue to model the
dissolution results with the Environmental Simulation Program (ESP),
which is used extensively by ORP personnel.  Several ways to
improve the predictive capabilities of the ESP were identified.  Since
several transfer lines at Hanford have become plugged, TFA tasks at
AEA Technologies, Florida International University (FIU), MSU, and
Oak Ridge National Laboratory (ORNL) are investigating the behavior
of the supernatants and slurries during transport.  A combination of
experimental and theoretical techniques is used to study the transport
chemistry.  This effort is expected to develop process control tools for
waste transfer.  The results from these TFA tasks were presented to
ORP personnel during the FY 2000 Saltcake Dissolution and Feed
Stability Workshop, which was held on May 16-17 in Richland,
Washington.  The minutes from this workshop are provided in this
report.

With the anticipated changes in the privatization effort at Hanford, the
ORP is expected to rely more heavily on the TFA for technology
development.  In addition, discussions during and after the workshop
confirmed the need for three new starts for FY 2001.  The first
initiative, which is already in the program plan for FY 2001, involves
the development of methods to remove pipeline plugs.  The other two
initiatives will require modifications to the pretreatment plans for FY
2001.  These new starts are the radionuclide partitioning during
saltcake dissolution and the addition of the Pitzer model to the ESP
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http://www.adobe.com/products/acrobat/readstep.html


TFA - Reference Abstract

http://emslws03/tfa/abstracts/feedstability.htm[10/13/2009 11:00:42 AM]

code.

The workshop also evaluated the ability of the TFA to respond to the
needs and requirements of the ORP.  During last year's workshop (FY
1999), participants identified several action items for the saltcake
dissolution team.  The status of each of these action items is listed
below.  Considerable progress has been made on nearly all of the
action items.

Integration between the two pretreatment tasks (Saltcake
Dissolution and Feed Preparation) and the retrieval task
(Pipeline Plugs) is required.

Progress: The principal investigators for both pretreatment tasks
participated in the same weekly conference calls, and a joint
workshop was held.  The Retrieval Technology Integration
Manager also participated in the conference calls and in the
workshop.
The TFA researchers need to work more closely with the
process engineers.  The TFA products must be in a format that
can be easily used by the process engineers.

Progress: Interaction between the ORP and TFA staff members
has increased significantly through conference calls and kickoff
meetings.  TFA test plans were provided to the ORP personnel
for their review and comment.
The chemical forms that are selected by the ESP must be
physically possible.

Progress:  The TFA researchers continued to identify
compounds and conditions that are problematic.  In addition,
several discrepancies in the ESP data bases were identified.
When additional characterization information on a Hanford waste
is needed for the modeling effort, the user should be contacted
so that he or she can make the appropriate request to the
Hanford Characterization Organization.

Progress:  Due to limited funds, the Hanford Characterization
Organization cannot respond to all of the requests.  Whenever
possible, the TFA staff performed the necessary chemical
analyses.
The data base for the double salts should be improved.

Progress:  Solubility results for key double salts continued to be
acquired.
Input for the user guide on the ESP model and for the test cases
to validate the new version of the ESP model was requested by
ORP personnel.

Progress: Unfortunately, other ORP priorities severely limited
progress on the user guide.
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Future ESP results should include the data base, the selected
options, and the composition of the final feed.

Progress:  The TFA  researchers have been requested to
include this information in their reports.
Users should verify whether key assumptions in the TFA
research are reasonable.

Progress:  ORP personnel were routinely asked to provide input
on test conditions.

Revised: August 30, 2000
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Reference Abstract
Prevention of Solids Formation:
Results of the FY 1999 Studies

Executive Summary

Tank farm operations at Hanford and Savannah River have been
adversely affected by unintentional solids formations. At Hanford, a
new cross-site transfer line had to be built because nearly all the
original transfer lines were no longer operational due to plugs. At
Savannah River, operations at its evaporator system were suspended
while a plug in the gravity drain line was physically removed at
considerable expense. The plugs at Hanford and Savannah River,
which have been characterized, were primarily due to sodium
phosphate and solemn aluminosilicate, respectively. Since most
pipeline plugs have not been characterized, this task continues to
investigate solids formation in a number of chemical systems that are
found in the waste transfers and in proposed remediation processes.
In response to the waste transfers at Hanford, viscosity tests were
performed to determine the key chemicals that can lead to transfer
problems. This initial study indicates that the phosphate concentration,
ionic strength, and temperature must be controlled to prevent plugs
during waste transfers at Hanford. Further experiments are under way
to determine safe transfer conditions based on concentrations, ionic
strength, and temperature. In addition, the number of components in
the initial tests was limited to avoid an excessive number of
experiments. Additional components such as nitrite and carbonate will
be added to the test matrix. The results will be used to develop safe
operating windows for safe waste transfers at Hanford. In addition to
the waste transfer, unwanted solids formation can occur during waste
processing activities such as the Enhanced Sludge Washing (ESW).
Previous work has shown that phosphate gels and particles are
formed as the hot leach solutions from the ESW process are permitted
to cool. In another study, insoluble aluminosilicates apparently formed
during the hot caustic leaching, which significantly reduced the
performance of the ESW process. The aluminosilicates, as well as the
phosphate gels from the ESW process, could also form a pipeline
plug. This study confirmed that formation of aluminosilicates during
the ESW process and demonstrated the importance of a thorough
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water wash prior to the caustic leaches. The water wash improves the
performance and the reproducibility of the ESW process. A key
difference in the leach tests with washed sludge and unwashed
sludge was the higher ionic strength in the unwashed tests due to the
presence of water-soluble salts. In response to the aluminosilicate
plug at Savannah River, an equilibrium model on the solubilities of
silicate species at 25° C was developed. After the solubilities of silicon
and aluminum species at higher temperatures are incorporated into
the model, safe operating windows for the evaporator system will be
provided to the tank farm operators. Finally, a simulated chemical plug
based on the sodium phosphate plug was developed and provided to
the Retrieval Program of the Tanks Focus Area test recovery
methods. Additional simulated plugs have been requested.

Revised: February 17, 2000
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Reference Abstract
Demonstration of the UNEX Process
for the Simultaneous Separation of

Cesium, Strontium, and the Actinides
from Actual INEEL Tank Waste

Executive Summary

Separation processes are being evaluated for the treatment of acidic
high-activity waste at the Idaho National Engineering and
Environmental Laboratory (INEEL) with the goal of minimizing the
high-activity waste volume to be disposed in a deep geoogical
repository.  The Idaho Nuclear Technology and Engineering Center
(INTEC), formerly known as the Idaho Chemical Processing Plant
(ICPP), is the only facility storing high-activity waste at the INEEL. 
Nearly 5 million liters of aqueous acidic high-activity waste, known as
sodium-bearing waste (SBW), are currently on inventory at the
INTEC.  This waste was derived primarly from solvent washing
operations in the uranium recovery process and equipment
decontamination activities.  The INTEC is no longer recovering
uranium; therefore, waste from this process is no longer being
generated.  However, waste generation from decontamination
activities and daily plant operations is continuing.

SBW is stored in underground stainless steel tanks.  A Notice of
Noncompliance was filed in 1992 by the State of Idaho Department of
Health and Welfare and the Region 10 EPA contending that the tanks
did not meet secondary containment requirements set forth in Title 40,
Part 265.193 of the Code of Federal Regulations.  A recent agreement
between the State of Idaho, Department of Energy, and United States
Navy, known as the 1995 Settlement Agreement, establishes that the
SBW must be out of the tanks by 2012.  Separation processes are
being evaluated as alternatives to remove the waste from the tanks by
2012, while at the same time, treat the waste for permanent disposal.

The INTEC has historically blended SBW with fuel reprocessing
raffinates and solidified it in a fluidized bed calciner operated at
500°C.  However, all the fuel reprocessing raffinates were depleted by
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calcination in 1993, which eliminated the option of blending these two
wastes.  SBW cannot be calcined by itself because the high sodium
content causes bed agglomeration in the calcination vessel.  SBW can
be blended with non-radioactive aluminum nitrate as another option
for calcining the waste and removing it from the tanks by 2012. 
However, this option increases the calcine volume, and the resulting
calcine would still require further treatment before final disposal. 
Additionaly, proposed legislation and permitting requirements would
require extensive modifications to the calcination facility prior to
operation beyond April of 2000.  Separation is also an option for
treating INTEC high-activity calcined waste.  Therefore, calcined SBW
may eventually be treated by separating the radionuclides from the
inert components of the waste.

Several separation technologies have been demonstrated at the
INEEL using actual SBW.  The TRUEX process has been
demonstrated to efficiently remove the transuranic (TRU) elements
from the waste in a 2-cm centrifugal contactor pilot-plant. Likewaise,
strontium removal has been demonstrated in the 2-cm centrifugal
contactor pilot-plant using the SREX process.  Cesium removal has
been demonstrated in small ion exhange columns (1-1.5 cm3) loaded
with either potassium hexacyanoferrate, crystalline silicotitanates, or
ammonium molybdophosphate.  Finally, collaborative testing efforts
between Russian scientists from the V.G. Khlopin Radium Institute in
St. Petersburg, Russia, have resulted in the successful demonstration
of the chlorinated cobalt dicarbollide process with and without
polyethylene glycol (PEG) for the removal of cesium and strontium
(with PEG) from INTEC SBW.  These collaborative tests have also
resulted in the successful demonstration of a phosphine oxide process
for removing TRU's from SBW.

The use of a single process to remove the desired radionuclides, as
opposed to a combination of different unit operations that remove
these same radionuclides, evolved from the previous collaborative
cobalt dicarbollide with PEG to remove cesium and strontium, and a
carbamoylmethyl phosphine oxide derivative to remove the TRU's was
discussed early in FY-95.  A proposal to investigate such a solvent
was submitted to and accepted by the Department of Energy Office of
Science and Technology Efficient Spearations and Pocessing Cross-
Cutting Program.  A process based on a univeral solvent may provide
a more simple and cost effective method for waste treatment than a
method that utilizes two or three separate processes.  Batch contact
testing of the universal solvent was performed in 1997 using actual
INEC SBW, a countercurrent flowsheet test using 26 stages of 3.3-cm
diameter centrifugal contactors and simulated tank waste was
performed in 1997, and a countercurrent flowsheet test using 24
stages of 2.0-cm diameter centrifugal contactors and actual tank
waste was performed in 1998, all with very positive results.  The
flowsheet demonstration performed with actual waste in 1998 resulted
in removal efficiencies of 99.9% and 99.99% for Cs and Sr,
respectively.  However, the removal efficiency obtained for the
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actinides was only 96%. This low removal efficiency was attributed to
loading of the Ph2Bu2CMPO extractant in the universal solvent with
metals such as Zr, Fe, and Mo.  Based on these results, further testing
was performed at the Khlopin Radium Institute and a modified
flowsheet was developed to suppress the extraction of metals.  This
flowsheet was demonstrated using actual INTEC SBW in a centrifugal
contactor pilot plant located in a shielded cell facility.

This document reports the results of the Universal Extraction (UNEX)
process flowsheet demonstration with SBW.  Distribution coefficients
and removal efficiencies of the actinides, 137Cs, 90Sr, and some of the
non-radioactive elements are reported.  Observations related to
flooding and precipitate formation are also reported.

Revised: August 30, 2000
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Reference Abstract
Evaluation and Testing of IONSIV IE-
911 for the Removal of Cesium-137

from
INEEL Tank Waste and Dissolved

Calcines

Executive Summary

Development of waste treatment processes for the remediation of
radioactive wastes is currently underway. A number of experiments
was performed at the Idaho Nuclear Technology and Environmental
Center (INTEC) located at the Idaho National Engineering and
Environmental Laboratory (INEEL) with the commercially available
sorbent material, IONSIV IE-911, crystalline silicontitanate (CST),
manufactured by UOP LLC. The purpose of this work was to evaluate
the removal efficiency, sorbent capacity and selectivity to CST for
removing 137Cs from actual and simulated acidic tank waste in
addition to dissolved pilot-plant calcine solutions. The scope of this
work included batch contact tests performed with non-radioactive
dissolved Al and Run-64 pilot-plant calcines in addition to simulants
representing the average composition of tank waste. Small-scale
column tests were performed with actual tank WM-183 waste, tank
waste simulant, dissolved Al and Run-64 pilot plant calcine solutions.

Batch contact experiments using simulated WM-183 tank waste with
volume to mass ratios of approximately 25 to 100 displayed Kd values
of 1225 and 1120, respectively. Batch contact experiments using
dissolved Al piolt-plant calcine with volume to mass ratios of
approximately 25 to 100 displayed Kd values of 1623 and 1487,
respectively. Batch contact experiments using dissolved Run-64 pilot-
plant calcine with volume to mass ratios of approximately 25 and 100
displayed Kd values of 4926 and 3694, respectively.

Small-scale column experiments using actual WM-183 tank waste
resulted in fifty-percent 137Cs breakthrough at approximately 589 bed
volumes. Small-scale column experiments using the tank waste
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simulant displayed fifty-percent 137Cs breakthrough at approximately
700 bed volumes. Small-scale column experiments using dissolved Al
calcine simulant displayed fifty-percent 137Cs breakthrough
approximately 795 bed volumes. Column experiments with dissolved
Run-64, pilot plant calcine did not reach fifty-percent breakthrough
throughout the test.

Revised: December 6, 1999
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Reference Abstract
Assessment of Soil Erosion Methods
for Sludge Recovery, Savannah River

Site

Introduction

Background

On 6 May 1996, Dr. W.F. Marcuson III, Director, Geotechnical
Laboratory (GL), U.S. Army Engineer Waterways Experiment Station
(WES), received a request from Dr. James Brooke, U.S. Army
Engineer District, Charleston (CESAC), Savannah River Site (SRS),
for technical assistance in the recovery of high-level wastes (HLW)
from storage tanks at the SRS. Dr. Brooke believed that controlled soil
erosion methods might be used to recover HLW from SRS tanks and
requested a review and assessment of an attached draft scope of
work (SOW) (Appendix A). Dr. Marcuson referred Dr. Brooke to Dr.
Lawson M. Smith, GL, a specialist in soil erosion and geomorphology.
Drs. Brooke and Smith subsequently discussed the SRS waste
recovery problem and the potential application of controlled soil
erosion methods. WES agreed to conduct a conceptual analysis of the
application of controlled soil erosion methods to HLW recovery for
SRS essentially as outlined by the original SOW. During the tenure of
the project, Dr. Smith submitted monthly progress reports to these
individuals (Appendix B).

During the week of 8-11 July 1996, Dr. Smith visited SRS to discuss
the project in detail with appropriate SRS and CESAC personnel, view
the HLRW storage tanks, and gather information pertinent to the
project. A Study Plan for the project was presented to SRS and
CESAC during the visit, which identified specific project tasks and
subtasks to be accomplished (Appendix C). A presentation of the
results of the conceptual assessment of soil erosion methods for
sludge recovery was given to SRS personnel on 4 December 1996.
This document comprises the final report of the conceptual
assessment.

Purpose

http://apps.em.doe.gov/ost/mainpubs.html
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The purpose of the project is to determine the potential applicability of
soil erosion methods for recovery of HLW sludge from selected
storage tanks at the SRS. Soil erosion methods are defined as the
natural processes of soil erosion (including detachment, entrainment,
transport, and deposition) controlled by the application of a fluid to the
sludge surface for the purpose of maximizing the efficiency of the
process for sludge recovery. Maximum efficiency may be defined as
optimum fluid volume (and sludge content in the fluid) over optimum
time.

Soil erosion methods are particularly promising for sludge recovery at
SRS because they offer several advantages over the present method
of recovery. A first advantage is that natural soil erosion processes are
resonably well understood and, consequently, are predictable. The
physical and chemical phenomena associated with the processes of
particle detachment, entrainment, transport, and deposition by various
fluids have been the subjects of extensive research. This research has
resulted in the development of a number of computational methods for
predicting particle erosion as well as explaining the factors which
influence these processes.

A second advantage of using soil erosion methods for sludge recovery
is that soil erosion systems can be relatively simple and easily
regulated. Soil erosion systems typically consist of a mechanical
device to apply the fluid (with the capability to vary the intensity,
distribution, and direction of application) and a device to remove the
sediment laden fluid (in this case, dilute sludge), such as a pump.
Various processes of system are regulated by controlling the fluid
application and removal rates and locations. The erosion system may
also be controlled by varying the gradient of the soil surface to be
eroded and by modifying the soil to increase or decrease its erosivity.
Two ways in which the erosivity of the sludge may be increased are
(a) increasing the fluid content and (b) decreasing the cohension of
the solid particles (chemically or physically).

In terms of energy and matter (fluid) required by the recovery
processes, soil erosion can be an efficient means to move particulate
matter such as sludge. Natural soil erosion systems on the earth's
surface are extraordinarily well organized. As natural systems, they
quickly reach various equilibria states with respect to energy and
matter input (precipitation), resulting system modification
(development of hillslopes and channels on the soil surface), and
output (runoff and sediment). When the characteristics of the soil
system are simple and uniform (homogeneous sludge properties),
equilibria states (and predictable response of the system) may be
achieved rapidly.

Other methods of sludge recovery undoubtedly have their own
"advantages" as well. However, with respect to soil erosion methods
described in this report, these characteristics collectively have the
potential to achieve a relatively low cost, mechanically simple,
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replicatable, dependable, and operationally predictable procedure for
sludge recovery from SRS tanks.

Scope

This report describes the conceptual assessment of the use of soil
erosion methods for sludge recovery from waste storage tanks at
SRS. As defined in the Study Plan, the assessment involved four
phases: (a) data collection, (b) evaluation of potentially applicable
erosion models and methods, (c) development of a numerical model of
sludge erosion, and (d) documentation of methods and results in a
report. Analyses described in this report were made on existing data
developed at SRS using existing analytical methods and models.
Specific tasks completed in the assessment are identified in the Study
Plan (Appendix C). In the interest of providing a logical discussion of
the assessment of soil erosion methods for sludge recovery, the
following report is divided into four sections: (a) Erosion Processes for
Sludge Recovery, (b) Application of Soil Erosion to Sludge Recovery
at SRS, (c) Numerical Simulation of Sludge Erosion, and (d) Summary
and Recommendations. 

Revised: December 6, 1999
 

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Reference Abstract

http://emslws03/tfa/abstracts/thermconduct.htm[10/13/2009 11:00:53 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Reference Abstract
Thermal Conductivity of IONSIV IE-
911 Crystalline Silicotitanate and
Savannah River Waste Simulant

Solutions

Executive Summary

The thermal conductivities of crystalline silicotitanate (CST)-air and
CST-average simulant mixtures were measured over temperature
ranges of 20 to 130°C and 23 to 65°C, respectively. The void fraction
of granulated CST was also measured because this parameter is
important in predicting the thermal conductivity of two-phase mixtures
from the thermal conductivities of the component parts.

The thermal conductivity of CST-air mixtures increased linearly with
increasing temperature. Methods available in the literature to estimate
the thermal conductivity of two-phase mixtures from the conductivities
of the components were used to back-calculate the thermal
conductivity of the solid phase. The conductivity of the solid phase
also varied nearly linearly with temperature.

A limited number of measurements of the thermal conductivity of CST-
simulant mixtures were made. The tendency of water to evaporate
rapidly from the mixture, resulting in crystallization of the salts, limited
the upper temperature at which thermal conductivity could be
measured. Literature methods are available to estimate the thermal
conductivity of aqueous ionic solutions. Results of these calculations
were combined with the measured thermal conductivity of the solid
phase to estimate the conductivity of CST-average simulant mixtures.
The experimentally measured thermal conductivity of the mixture
compared reasonably well with the calculations.

Latent heat effects associated with absorbed water or waters of
hydration were observed. The information made it clear that
measurements of thermal conductivity of wet CST (i.e., immersed and
then drained of the bulk liquid) would be compromised.
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Reference Abstract
Removal of Actinides from Dissolved
ORNL MVST Sludge Using the TRUEX

Process

Abstract

Experiments were conducted to evaluate the transuranium extraction
process for partitioning actinides from actual dissolved high-level
radioactive waste sludge. All tests were performed at ambient
temperature (24oC). Time and budget constraints permitted only two
experimental campaigns. Samples of sludge from Melton Valley
Storage Tank W-25 were rinsed with mild caustic (0.2 M NaOH) to
reduce the concentrations of nitrates and fission products associated
with the interstitial liquid. In one campaign, the rinsed sludge was
dissolved in nitric acid to produce a solution containing total metal
concentrations of ~1.8 M with a nitric acid concentration of ~2.9 M.
About 50% of the dry mass of the sludge was dissolved. In the other
campaign, the sludge was neutralized with nitric acid to destroy the
carbonates, then leached with ~2.6 M NaOH for ~6 h before rinsing
with nild caustic. The sludge was then dissolved in nitric acid to
produce a solution containing total metal concentrations of ~0.6 M
with a nitric acid concentration of ~1.7 M. About 80% of the sludge
dissolved. The dissolved sludge solution from the first campaign
began gelling immediately, and a visible gel layer was observed after
8 days. In the second campaign, the solution became hazy after ~8
days, indicating gel formation, but did not display separated gel layers
after aging for 20 days.

Batch liquid-liquid equilibrium tests of both the extraction and stripping
operations were conducted. Chemical analyses of both phases were
used to evaluate the process. Evaluation was based on two metrics:
the fraction of TRU elements removed from the dissolved sludge and
comparison of the results with predictions made with the Generic
TRUEX Model (GTM). The fractions of Eu, Pu, Cm, Th, and U species
removed from aqueous solution in only one extraction stage were
>95% and were close to the values predicted by the GTM. Mercury
was also found to be strongly extracted, with a one-stage removal of
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>92%. In one test, vanadium appeared to be moderately extracted.

Revised: December 6, 1999
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Reference Abstract
Extraction of Nitric Acid from
Aqueous Media with OøD (iB)

CMPO(n-Dodecane

Abstract

A study of the extraction characteristics of nitric acid with octyl
(phenyl)-N,N-diisobutylcarbamoylmethyl phosphine oxide
[OøD(iB)CMPO or , simply, CMPO] was conducted. In the
experimental program, CMPO was dissolved in n-dodecane to
produce the organic extracting medium. The objectives of the project
were to infer extraction stoichiometry and to estimate equilibrium
constants for the extraction of nitric acid with the CMPO extractant.

Experiments were performed over a limited range of concentrations to
avoid conditions favoring formation of a third phase. Aqueous nitric
acid concentrations were limited to 0.30 M at 25°C, 1.0 M at 40°C,
and 3.0 M at 50°C. The data indicate that CMPO extracts nitric acid
with a 1:1 stoichiometry. The value of the equilibrium constant is
estimated at 2.66 ± 0.09 at 25°C. The enthalpy of the extraction is
estimated to be - 5.46 ± 0.46 kcal/mol.

Revised: December 6, 1999
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Reference Abstract
Interstitial Fluid Displacement (IFD)
for Preferential Recovery of Cesium

from Saltcake

Introduction

Background

The Savannah River Site (SRS) currently has 51 tanks that contain
high-level radioactive waste created from fuel reprocessing activities.
These tanks hold approximately 30 million gal1 of waste that must be
converted into more stable waste forms for long term storage. Each
tank contains varying volumes of sludge, saltcake, and salt solution. In
tanks with predominantly salcake, the radioneuclide present in the
highest concentration is Cesium - 137. Because Cesium's daughter
product, Barium - 137m, is a strong emitter of gamma radiation,
pipelines containing solutions of dissolved saltcake emit high radiation
rates. Such pipelines require heavy shielding usually several inches of
lead or several feet of soil or concrete to reduce the radiation rates.
Due to the porous nature of the slatcake, it has been suggested the
Cesium - 137 could be removed from the saltcake by displacing the
interstitial fluid with uncontaminated water. If the preferential removal
of Cesium with fluid displacement methods is feasible, the mateial
remaining in the tank after Cesium - 137 removal could be transported
through pipelines with much less shielding, making its removal,
processing, and handling much less expensive.

Objective

The purpose of this study was to determine the feasibility of using
interstitial fluid displacement (IFD) methods for preferential Cesium-
137 recovery. This was determined by performing numerical analyses
using a three-dimensional finite element computer model for
simulating flow and transport, FEMWATER (Lin and Richards 1996).2
The finite element mesh that was developed to model the system was
created on the Department of Defense (DoD) Groundwater Modeling
System (GMS). Details on the GMS system can be found in the DoD

3
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GMS reference manual (1996).

Scope and Approach

The goal of this study was to determine the feasibility of reducing the
amount of Cesium-contaminated interstitial pore fluid in the saltcake
media. It was hoped that by reducing the mass of Cesium-137 in the
tank by pumping or draining the pore fluid, the gamma radiation
emitted by the saltcake media could be lowered to allow transportation
of the saltcake in unshielded transfer lines. Experience at the SRS
tank farm shows that pipelines transporting waste with Cesium
contamination levels less than 0.05 Ci/gal generally do not require
shielding. For the purpose of this study, a contamination level of 0.05
Ci/gal was used as the pipeline sheilding limit.

Due to the high levels of contamination in the tanks, substantial
constraints exist in the process by which the removal of Cesium can
take place. These constraints include limited access to the tanks and
a restricted pumping location not central to the saltcake media. These
restrictions hinder the recovery process. Additionally, each tank
contains a series of cooling coils, which will interrupt the flow of fluid
toward the pumping location. Further, the physical properties of the
saltcake media are unknown due to the complications associated with
collecting and testing samples from the tank. Therefore, it was
necessary to make assumptions pertaining to the material properties
and to run a series of simulations establishing reasonable limits on the
results.

The salt forms around the cooling coils more quickly than in the areas
between coils leading to a nonuniform salt structure. In addition, large
volumes of waste are added to the tanks periodically, causing
dissolving of the existing saltcake and crystallization of new saltcake.
From viewing photographs of the inside of the tanks, it was evident
that the saltcake around the cooling coils had different material
properties than the material between the coils. It was assumed,
therefore, that the saltcake in the tanks possessed a high level of
heterogeneity which is known to lead to more localized flow paths
than those expected in homogeneous media. Because the success of
the Cesium removal depends on uniform movement of interstitial fluid,
variability in saltcake permeability was considered as important as its
mean value. Accordingly, two types of saltcake media were examined
in this study: homogeneous media and heterogeneous media.

Two different homogeneous media simulations were performed to
establish the sensitivity of the Cesium removal to the permeability of
the media. The first was assigned the best estimate of the media
average of permeability, based on a comparison in size and porosity
to sand. The second simulation was assigned a media average with
an optimistically low permeability. Although the permeability of the
saltcake material in the tanks was presumed to be lower than the
permeability assigned in this simulation, the results form a basis for
determining the sensitivity of the results to variation in permeabilities.
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Two heterogeneous media simulations were performed to establish
the sensitivity of the system to the degree of heterogeneity. A
preliminary simulation was performed on a simple mesh to determine
the effects of the heterogeneous salt forming process by assigning
lower permeability properties around simulated cooling coils. This
simulation resulted in discontinuities in the mesh resulting in numerical
difficulties. These results of the preliminary simulation were found to
be very similar to a simulation where material properties were
randomly distributed through the saltcake matrix. In the random
distribution, preferential flow paths were established that were similar
to the simulation with the cooling coils; however, the mathematical
discontinuities were not observed. Based on the results of these
preliminary simulations, the heterogeneous media was developed by
randomly assigning material properties to the saltcake media.

In the first simulation, the heterogeneous media contained nine
materials with varying permeabilities and that ranged over four orders
of magnitude (from 10-3 to 10-7 cm/sec). These materials were
distributed randomly in the madel. The second heterogeneous
simulation also had nine materials with varying permeabilities;
however, the assigned permeabilities were varied over a smaller
range (from 10-2 to 10-4 cm/sec).

The simulations with homogeneous media were designed to
determine the "best case" scenario with uniform flow and drainage
paths. In addition, these simulations would establish a baseline for
comparison of results of simulations where heterogeneity was
introduced.

The purpose of the heterogeneous simulations was to evaluate the
sensitivity of the Cesium recovery to heterogeneity that is undoubtably
caused by the cooling coils. In both types of simulations, a uniform
cesium concentration was assumed throughout the tank. Details on
the material properties are provided later in this report.

Summary of Results

In the drained method, Cesium removal was limited by the residual
saturation of the media. In both the drained and pumping methods,
removal was limited by the nonuniform flow patterns that caused a
significant amount of the saltcake media to be by-passed. Both
methods were found to be highly susceptible to heterogeneity
because of the increased tendency for flow to become localized, thus
by-passing an even greater volume of media. For both methods,
continued pumping contributed little additional Cesium recovery but
produced considerably more contaminated water.

The draining method removed a larger percentage of Cesium from the
system compared with continuous pumping and recharge. In addition,
the volume of waste produced during the draining removal process
was substantially lower than the volume generated in the pump and
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recharge case. While the Cesium level in the tanks was reduced
significantly by both methods of removal, concentrations were not
reduced to the low levels required for transportation without shielding.
This was largely due to zones of little or no flow through the salt
media.

The problem of moving the water from dead zones is one of changing
the flow patterns. The pump location cannot be altered without
incurring large operational cost. However, it is possible to insert
recharge wells with reasonable operational costs. Simulations showed
that the recharge wells were very efficient at moving water from the
dead zones.

Due to the complexity of the intermittent removal, it is recommended
that a Cesium recovery method be designed based on draining the
tank and displacing Cesium left in dead zones with a controlled flood
through recharge wells. Finally, the tank could be cleaned with a
controlled, top-down dissolution and selective removal of water. This
combined method has the advantage of being least sensitive to media
properties and provides the greatest control of the Cesium recovery.

Revised: December 6, 1999
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  Reference Abstract 

Modeling of Sulfate Double-salt in
Nuclear Wastes

Executive Summary

Due to limited tank space at Hanford and Savannah River, the liquid
nuclear wastes or supernatants have been concentrated in
evaporators to remove excess water prior to the hot solutions being
transferred to underground storage tanks.  As the waste solutions
cooled, the salts in the waste exceeded the associated solubility limits
and precipitated in the form of saltcakes.  The initial step in the
remediation of these saltcakes is a rehydration process called
saltcake dissolution.  At Hanford, dissolution experiments have been
conducted on small saltcake samples from five tanks.  Modeling of
these experimental results, using the Environmental Simulation
Program (ESP), are being performed at the Diagnostic
Instrumentation and Analysis Laboratory (DIAL) at Mississippi State
University.  The River Protection Project (RPP) at Hanford will use
these experimental and theoretical results to determine the amount of
water that will be needed for its dissolution and retrieval operations.

A comprehensive effort by the RPP and the Tank Focus Area
continues to validate and improve the ESP and its databases for this
application.  The initial effort focused on the sodium, fluoride, and
phosphate system due to its role in the formation of pipeline plugs.  In
FY 1999, an evaluation of the ESP predictions for sodium fluoride,
trisodium phosphate dodecahydrate, and natrophosphate clearly
indicated that improvements to the Public database of the ESP were
needed.  One of the improvements identified was double salts.  The
inability of any equilibrium thermodynamic model to properly account
for double salts in the system can result in errors in the predicted
solid-liquid equilibria (SLE) of species in the system.

The ESP code is evaluated by comparison with experimental data
where possible.  However, data does not cover the range of
component concentrations and temperatures found in many tank
wastes.  Therefore, comparison of ESP with another code is desirable,
and may illuminate problems with both.  For this purpose, the
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SOLGASMIX code was used in conjunction with a small private
database developed at ORNL.  This code calculates thermodynamic
equilibria through minimization of Gibbs Energy, and utilizes the Pitzer
model for activity coefficients.

The sodium nitrate-sulfate double salt and the sodium fluoride-sulfate
double salt were selected for the FY 2000 validation study of ESP. 
Even though ESP does not include the sulfate-nitrate double salt, this
study found that this omission does not appear to be a major
consequence.  In this case, the solubility predictions with and without
the sulfate-nitrate double salt are comparable.  In contrast, even
though the sulfate-fluoride double salt is included within the ESP
databank, comparison to previous experimental results indicates that
ESP underestimates solubility.  Thus, the prediction for the sulfate-
fluoride system needs to be improved.  A main consequence of the
inability to accurately predict the SLE of double salts is its impact on
the predicted ionic strength of the solution.  The ionic strength has
been observed to be an important factor in the formation of pipeline
plugs.  To improve the ESP prediction, solubility tests on the sulfate-
fluoride system are underway at DIAL, and these experimental results
will be incorporated into the Public database by OLI System, Inc.

Preliminary ESP simulations also indicated difficulties with the SLE
prediction for anhydrous sodium sulfate.  The Public database for the
ESP does not include fundamental parameters for this solid in mixed
solutions below 32.4°C.  The limitation, in the range of anhydrous
sodium sulfate, leads to convergence problems in ESP and to
inaccurate predictions of solubility near the invariant point when
sodium sulfate decahydrate and other salts, such as sodium nitrate,
were present.  These difficulties were partially corrected through the
use of an additional database.

In conclusion, these results indicate the need for experimental data at
temperatures above 25°C and in solutions containing both nitrate and
hydroxide.  Furthermore, the validation and documentation of different
ESP input data sets is still a crucial need.  With judicious use, ESP
can still provide valuable guidance for water processing operations. 
However, this study has identified several improvements and
corrections, which could be implemented immediately.

Revised: December 19, 2000
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  Reference Abstract
Evaluation and Testing of Ammonium
Molybdophosphate-Polyacrylonitrile
(AMP-PAN) as a Cesium Selective
Sorbent for the Removal of Cs-137

from Idaho Nuclear Engineering and
Technology Center Acidic Waste

Executive Summary

Ammonium molybdophosphate (AMP) immobilized on polyacrylonitrile
(PAN) is an engineered form of cesium selective sorbent material
developed at the Czech Technical University in Prague.  The selective
cesium capacity of this inorganic ion exchange media was evaluated
with simulated sodium bearing waste (SBW) and dissolved pilot plant
calcine at the Idaho Nuclear Engineering and Technology Center
(INTEC).  Equilibrium isotherms were obtained at 23 degrees Celsius
and 50 degrees Celsius with 48 hour equilibrium contact times.  The
equilibrium isotherms were of the "favorable" type and showed
asymptotic maximum cesium loading of approximately 8.7% by weight
of dry AMP. Dynamic column tests were performed with the same
feeds using a 1.5 cm3 bed in an up-flow configuration.  Complete
breakthrough curves were generated at feed rates up to 100 bed
volumes (BV) per hour and dynamic capacities were determined to be
approximately 33 g Cs/kg AMP-PAN (dry). Stop flow data were also
obtained from the column tests.  These stop flow data, in conjunction
with column rate data, imply that cesium mass transfer is
predominately particle diffusion limited at feed rates below 40 BV/Hr. 
A preliminary process design is presented utilizing three beds in
series.  The proposed flow sheet provides a product stream that is
below the NRC Class A limit for 137Cs and allows for the treatment of
approximately 3661 and 5742 liters/kg AMP-PAN (dry) for SBW and
dissolved calcine feeds, respectively.

Revised: December 6, 1999
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Reference Abstract
FY-97 Experimental Results Of the

Cells Unit Cross-Flow Filter Tests at
the INEEL

EXECUTIVE SUMMARY

Bench scale cross-flow filtration techniques were demonstrated on
Idaho sodium-bearing radioactive tank waste and on simulated
dissolved calcine at the Idaho Chemical Processing Plant (ICPP). This
testing was completed using a Cells Unit Filter system designed and
built at the Savannah River Site (SRS). This is the first of two phases
of testing. The second phase will test actual dissolved calcine filtration
characteristics. Phase 1 testing indicated that cross-flow filtration is a
viable alternative for solids/liquid separations prior to partitioning
activities.

Revised: December 6, 1999
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Experimental Test Plan for Improved
Performance of HLW Melter Test (U)

Executive Summary

During the first two years of radioactive operation of the Defense
Waste Processing Facility (DWPF) process, several areas for
improvement in melter design have been identified.  Due to the need
for a process that allows continuous melter operation, the down time
associated with disruption to melter operation and pouring has
significant cost impact.  The scope of this task is to address
performance limitations and deficiencies identified by the user (DWPF)
and to perform vitrification research supporting INEEL HLW
treatment.  The actual testing will be performed at Clemson
Environmental Technologies Laboratory (CETL) using a full DWPF
size stirred melter.  The melter includes a simulated DWPF riser and
pour spout.

A Task Technical and Quality Assurance (TT&QA) Plan [1] detailing
the task objectives, quality assurance, documentation, and
responsibilities for the Improve Performance of HLW Melter Test has
been written and approved.  The TT&QA Plan states the major
objectives of the test, but not define the Functional Performance
Requirements of the Stir Melter of the Acceptance Criteria for the test. 
This Experimental Test Plan addresses the issues.

Revised: December 6, 1999
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Reference Abstract
C-Tank Transfers Transuranic Sludge
Removal From the C-1, C-2, and W-23
Waste Storage Tanks at Oak Ridge

National Laboratory, Oak Ridge,
Tennessee

Executive Summary

Two fluidic pulse jet mixing systems, designed and fabricated by AEA
Technology, were used to successfully mobilize remote-handled
transuranic (RH-TRU) sludge for retrieval from three 50,000-gal
horizontal waste storage tanks (C-1, C-2, and W-23) at Oak Ridge
National Laboratory (ORNL). The pulse jet system does not contain
any moving parts that come in contact with the supernate-sludge
slurry except level switches (which can be easily replaced, if
necessary). One system was installed in the summer of 1997 and
operated to mobilize sludge in tanks W-21, W-22, and W-23 during
late 1997 and early 1998. Tank W-23 was not fully cleaned during this
time because of its planned use during the upcoming C-Tank
Transfers project. The W-Tank pulse jet system consisted of seven
modular equipment skids and was specially designed to locate the
system's six charge vessels inside the Building 2537 Pump and Valve
Vault (PVV) and to use existing W-Tank piping to mix the sludge and
supernate. For the C-Tank pulse jet system, the two charge vessels
were designed to be installed inside each tank's two manhole
extensions. Both systems used existing progressive cavity pumps
located in PVV to transfer the slurry to the Melton Valley Storage
Tanks (MVST).

Both systems were used to complete the transfers from the C-tanks to
MVST. The C-tank system mixed the sludge and supernate in each C-
tank, and the progressive cavity pumps located in PVV were used to
transfer each C-tank's sludge/slurry to W-23. While the W-23 the C-
tank slurry was kept mixed by operating the W-tank mixing system.
When ready, the same progressive cavity pumps were used to
transfer slurry to MVST.
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Tank C-2 was emptied first. The starting sludge volume in C-2 was
approximately 8200 gal. A total of 8100 gal of sludge, or 99%, was
transferred to W-23. After the charge vessels were moved from C-2 to
C-1, approximately 3100 gal of sludge were transferred from C-1 to
W-23. Since the initial volume in C-1 was 3250 gal, over 95% of the
sludge was removed. During the earlier W-Tank sludge removal
projects, all but 750 gal of the original 19,000 gal of sludge in Tank W-
23 has been transferred to MVST. The final volume of sludge
remaining in W-23 after the C-Tank Transfer project was complete
was approximately 225 gal. Total sludge removal from W-23 was
18,775 gal or almost 99%. Water was not added to any of the tanks
for sludge removal, but nitric acid was added to each tank to assist the
slurry removal process during the last or last two transfers from each
tank.

The pulse jet system operated well and experienced no major
equipment malfunctions. The modular design and low-maintenance
aspects of the system minimized radiation exposure during installation
and operation of the system. The extent of sludge removal from the
tanks was limited by the constraints of using the existing tank nozzles
(on W-tanks) and access ports (on C-tanks) and by the physical
characteristics of the sludge. Removing a greater percentage of
sludge would require considerable additional time and expense and
possibly other equipment such as a manual sluicer or a costly and
elaborate robotic retrieval system. The results of this operation
indicate that the pulse jet system should be considered for mixing and
bulk retrieval of sludges in other vertical and horizontal waste tanks at
ORNL and at other U.S. Department of Energy (DOE) sites.

This work was supported by the Oak Ridge Transuranic Waste
Program of DOE's Office of Environmental Management and by the
Tanks Focus Area of the Office of Science and Technology within
DOE's Office of Environmental Management.

Revised: December 6, 1999
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Reference Abstract
Overview of the Tanks Focus Area

HLW Tank Retrieval Activities
(Remote Operations)

Executive Summary

The Tanks Focus Area is providing technical assistance to individual
Department of Energy (DOE) radioactive waste and related sites that
are currently retrieving and preparing to retrieve radioactive waste
from underground storage tanks. This paper provides an overview of
current remote waste retrieval activities as well as recent successes at
the DOE radioactive waste sites. This paper is part of the focus area's
work to actively promote communication of technical information and
lessons learned between DOE sites, industry, and international
programs. This communication is done to facilitate application of new
technologies to improve waste cleanup operations. The Tank Focus
Area is a national program dedicated to providing the necessary
information and technologies to safely and effectively remediate
radioactive waste stored in underground tanks. The DOE Offices of
Science and Technology, Environmental Restoration, and Waste
Management fund the focus area.

Revised: December 6, 1999
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 Reference Abstract

Evaluation of Flygt Mixers for
Application in Savannah River Site

Summary of Test Results from Phase
A, B, and C Testing

Executive Summary

Staff from the Savannah River Site (SRS), Pacific Northwest National
Laboratory (PNNL), Oak Ridge National Laboratory (ORNL), and ITT
Flygt Corporation in Trumbull, Connecticut, are conducting a joint
mixer testing program to evaluate the applicability of Flygt mixers to
SRS Tank 19 waste retrieval and waste retrieval in other U.S.
Department of Energy (DOE) tanks.  This report provides the results
of the Phase C Flygt mixer testing and summarizes the key findings
from the Phase A and B tests. 
  
Phase C Flygt mixer testing used full-scale, Model 4680 Flygt mixers
(37 kW, 51-cm propeller) installed in a full-scale tank (25.9-m
diameter) at SRS.  Phase A testing used a 0.45-m tank and Flygt
mixers with 7.8-cm diameter propellers.  Phase B testing used Model
4640 Flygt mixers (3 kW, 37-cm propeller) installed in 1.8-m and 5.7-
m tanks. Powell et al. (1999a, 1999b) provide detailed descriptions of
the Phase A and B tests.

In Phase C, stationary submerged jet mixers manufactured by ITT
Flygt Corporation were tested in the 25.9-m diameter tank at the SRS
TNX facility.  The Model 4680 mixers used in Phase C have 37-kW
(50-hp) electric motors that drive 51-cm (20-in.) diameter propellers at
860 rpm.  Fluid velocity was measured at selected locations with as
many as four Model 4680 mixers operating simultaneously in the 25.9-
m tank, which was filled with water to selected levels.  Phase C
involved no solids suspension or sludge mobilization tests.

An analysis of data collected during Phases A, B, and C provided the
following key conclusions and recommendations.
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Based on the Phase A  and B solids suspension tests and the
Phase C velocity measurements, three stationary Model 4680
Flygt mixers are unlikely to provide sufficient mixing energy to
either mobilize all of the Tank 19 heel or to maintain the rapidly
settling zeolite solids in suspension so that the solids can be
pumped from the tank.
Continuously rotating (or oscillating ) the Flygt mixers should
improve their performance, but it is not known if the full-scale
performance of such a system will be acceptable.  The Phase C
velocity measurements for mixers with extended shrouds imply
that a rotating-mixer-based system may provide sufficient
agitation to permit retrieval of the Tank 19 solids.
Extending the shroud on the Model 4680 mixers significantly
increases the downstream fluid velocities.  It is recommended
that extended shrouds be used for Flygt mixers that will be
continuously or periodically reoriented.  Further testing is
planned to determine the optimum shroud length, but the Phase
C tests show that a 50-cm-long shroud outperforms 20-cm- and
76-cm-long shrouds.
Scale up of the Flygt mixers for the mixing of rapidly settling
particles apparently follows a constant-power-per-unit-volume
relationship over the range of tank sizes and simulant
compositions tested.  Whether this relationship holds for tanks
as large as Tank 19 is not yet known.
The sludge mobilization tests imply a correlation exists between
sludge shear strength and required mixer thrust.  This correlation
cannot be directly applied to the Tank 19 sludge because the
strength properties of the Tank 19 sludge are currently
unknown.  Further, it is not known if this correlation holds in
tanks larger than those test (i.e., 5.7-m diameter).

The Phase A, B, and C tests involved only stationary Flygt mixers. 
Substantial improvements is expected in mixing effectiveness when
the Flygt mixers are continuously rotating or oscillating in the
azimuthal plane so that the fluid jets periodically sweep over all
regions of the tank floor.  Azimuthal ration of Flygt mixers will be
studied as part of Phase D testing and additional full-scale oscillating-
mixer-mast testing at SRS.

Revised: December 6, 1999
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Reference Abstract
Bleed Water Testing Program for
Controlled Low Strength Material

(CLSM)

Executive Summary

Bleed water measurements for two Controlled Low Strength Material
(CLSM) mixes were conducted to provide engineering data for the
Tank 20F closure activities. CLSM Mix 1 contained 150 pounds of
cement per cubic yard whereas CLSM Mix 2 contained 50 pounds per
cubic yard. (SRS currently uses CLSM Mix 2 for various applications.)
The mix proportions are given in Table 1.

Bleed water percentages and generation rates were measured along
with flow and compressive strength. This information will be used to
select a mix design for the Tank 20F closure activities and to establish
the engineering requirements, such as, lift height, time required
between lifts and quantity of bleed water to be removed from the tank
during the placement activities.

Mix 1 is recommended for placement within Tank 20F because it has
better flow characteristics, less segregation, lower percentage of
bleed water and slightly higher strength. Optimization of Mix 1 was
beyond the scope of this study. However, further testing of thickening
additives, such as clays (bentonite), sodium silicate or fine silicas may
be useful for decreasing or eliminating bleed water.

Revised: December 6, 1999
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  Reference Abstract 

Demonstration of a Mixing System for
Organic Layer in Pump Tanks at

Savannah River

Executive Summary

This report describes a project carried out by AEA Technology in FY
1998/99, to design and test a conceptual mixing system for radioactive
waste sludge pump tanks on the DOE site at Savannah River, SC. 
The project was carried out as a Project Technical Plan (PTP) funded
under the International Agreement (reference DE-GI01-95EW56054)
between AEA Technology and the US DOE.

The pump tanks at the Savannah River Site act as staging tanks for
the transfer of liquids across the site.  During waste transfers, it has
been evident that sludge has been deposited into the tanks, and that
the settled sludge depth is increasing.  In addition to build up of
settled sludge, a further problem that has given rise to concern in two
of the pump tanks is the formation of a floating layer, containing
organic material, on top of the sludge in the tank.  Therefore, there is
an urgent need for a reliable, maintenance free mixing system which
can safely, cost-effectively, and reliably ensure continual mixing of the
organic layer in these staging tanks.

The scope of the project described in this report was to design and
test a conceptual mixing system, which would:

Significantly reduce the build-up of settled solids in the tank.
Significantly reduce the build-up of organic materials in the tank.

Initially, a conceptual design study was carried out to determine the
best available Power Fluidics technology to tackle the target problem. 
It was established that a system combining two types of fluidic mixer
operating in series would best meet the performance criteria.  A
conceptual test rig based on these principles was designed and
constructed at the AEA Technology facility at Charlotte, NC.  A series
of trials were conducted in July 1999, to assess the performance of

http://www.tanks.org/
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the system under a range of configurations and operating conditions. 
Odorless kerosene was used to simulate the floating organic layer,
with water representing the body of the tank contests.

The trials demonstrated that the system was very effective in
entraining the simulated organic layer into the body of the tank
contents and that significant quantities of floating organic simulant
material could be removed from the tank during pump-down.

The report concludes that the project should move forward to that next
phase, involving quantitative assessment of the performance of the
conceptual mixing system, and development of an outline design for
deployment of a mixing system into the pump at Savannah River Site.

Revised: December 9, 1999
 

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Reference Abstract

http://emslws03/tfa/abstracts/filters.htm[10/13/2009 11:01:21 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Reference Abstract
Experimental Investigation of

Alternatives In Situ Cleanable HEPA
Filters (U)

Executive Summary

Savannah River Technology Center (SRTC), High Level Waste
Division, Tanks Focus Area, and the National Energy Technology
Laboratory (NETL) have been investigating high efficiency particulate
air (HEPA) filters which can be regenerated or cleaned in situ as an
alternative to conventional disposable HEPA filters.

Two vendors, Mott Corporation and CeraMem Corporation were down
selected from various proposals received by NETL to provide test filter
elements and to support SRTC in the alternative filtration research. 
CeraMem provided a ceramic monolith filter, and Mott provided a
sintered stainless steel filter.  The filters were tested to determine the
feasibility of regenerating or washing them in situ with a liquid after
becoming plugged with simulated High Level Waste (HLW) sludge,
simulated HLW salt, and simulated atmospheric dust (South Carolina
road dust).  The filters were tested in a hostile environment, where
they would plug rapidly, in order to maximize the number of filter
cleaning cycles that would occur in a specified period of time.

The Mott filter was found to be insensitive to high humidity or moisture
conditions, while the CeraMem filter was quite sensitive to the same
conditions.  However, testing suggests that the design of the
CeraMem filter housing may have caused poor performance.  Both
the CeraMem and Mott filters were easily cleaned in situ and
recovered to approximately the original dP and airflow even after
numerous plugging and in situ cleaning cycles.  The SRS HEPA Filter
Test Group leak tested the filters at the beginning, middle, and end of
the test campaign.  Both test filters passed the challenge test with an
efficiency of 99.97% or greater each time.

This study found that the sintered metal and ceramic filters not only

http://apps.em.doe.gov/ost/mainpubs.html
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can be cleaned in situ, but also hold great potential as a long life
alternative to conventional HEPA filters.  A Defense Nuclear Facility
Safety Board (DNFSB) study found that conventional glass fiber
HEPA filters are structurally weak and easily damaged by water or
fires.  The structurally stronger sintered metal and ceramic filters
would reduce the potential of a catastrophic HEPA filter failure due to
filter media breakthrough, moisture, or fire in the process ventilation
system.  This in situ regenerative system may also be suitable to
recover nuclear materials, such as Plutonium collected on glove box
HEPA filters, from ventilation systems.  The innovative approach of
the in situ regenerative filtration system may be a significant
improvement upon the shortfalls of conventional disposable HEPA
filters.

Revised: May 2, 2000
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  Reference Abstract
Data Analysis and Reduction in
Hanford's Corrosion Monitoring

Systems

Executive Summary

A project to improve the Hanford Site's corrosion monitoring strategy
was started in 1995.  The project is designed to integrate EN-based
corrosion monitoring into the site's corrosion monitoring strategy.  In
order to monitor multiple tanks, a major focus of this project has been
to automate the data collection and analysis process.  Data collection
and analysis from the early EN corrosion monitoring equipment (241-
AZ-101 and 241-AN-107) was primarily performed manually by a
trained operator skilled in the analysis of EN data.  Thousands of raw
data files were collected, manually sorted and stored.  Further
statistical analysis of these files were performed by manually stripping
out data from thousands of raw data files and calculating statistics in a
spreadsheet format.  Plotting and other graphical display analyses
were performed by manually exporting data from the data files or
spreadsheet into another plotting or presentation software package.

In 1999, an Amulet/PRP system ws procured and employed on the
241-AN-102 corrosion monitoring system.  A duplicate system was
purchased for use on the upcoming 241-AN-105 system.  The Amulet
software has greatly improved the automation of waste tank EN data
analysis.  In contrast with previous systems, the Amulet operator no
longer has to manually collect, sort, store, and analyze thousands of
raw EN data files.  Amulet writes all data to a single database. 
Statistical analysis, uniform corrosion rate, and other derived
parameters are automatically calculated in Amulet from the raw data
while the raw data are being collected.  Other improvements in
plotting and presentation make inspection of the data a much quicker
and relatively easy task.  These and other improvements have greatly
improved the speed at which EN data can be analyzed in addition to
improving the quality of the final interpretation.  The increase in data
automation offered by the Amulet software is necessary if multiple
tanks are to be instrumented and analyzed at the Hanford Site.

http://www.tanks.org/
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Although advances in the automation of data analysis have been
great, Hanford EN data analysis still demands a highly trained
corrosion expert.  Neural networks could de-skill the post-data
collection analysis procedure and broaden the range of users able to
understand and interpret corrosion data.  Ultimately, the ability to de-
skill data the data analysis process will make or break the use of EN
as a plant monitoring tool on a wide scale.

Revised: December 6, 1999
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  Reference Abstract
Status of Database for

Electrochemical Noise Based
Corrosion Monitoring

Executive Summary

Hanford DSTs have historically been operated for long periods of time
despite being outside the bounds of proper corrosion control
chemistry specification.  Currently, DSTs 241-AP-104, 241-AY-101,
241-AN-102 and 241-AN-107 are being operated, and have been
operated for a number of years, despite being out of corrosion control
specifications.  As the Hanford DSTs continue to age, corrosion
control at Hanford will become more and more important.  Corrosion-
related failure of waste tank walls could lead to the leakage of
radioactive contaminants to the soil and groundwater.  It is essential to
monitor corrosion conditions of the tank walls to determine tank
integrity and ensure safe waste storage until retrieval and final waste
disposal can be accomplished.

Corrosion monitoing/control is currently provided at the Hanford Site
through a waste chemistry sampling and analysis program.  In this
process, tank waste is sampled, analyzed and compared to a
selection of laboratory exposures of coupons in simulated waste. 
Tank wall corrosion is inferred by matching measured tank chemistries
to the results of the laboratory simulant testing.  This method is
expensive, irregularly scheduled, time consuming, potentially
inaccurate, and does not yield real-time data.  The existence of four
out of specification tanks is a testament to the shortcomings of the
current corrosion control program at Hanford.

Over the last 20 years, a new corrosion monitoring technique has
shown promise in detecting localized corrosion (pitting and SCC) and
measuring uniform corrosion rates in process industries outside of
Hanford.  Pitting and SCC have been identified as the most likely
modes of corrosion failure for Hanford DSTs.  This new system
measures electrochemical noise (EN) created by corrosion.  In an
effort to improve the Hanford Site's corrosion monitoring program, a
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project to develop and integrate EN based corrosion monitoring into
the existing corrosion control program was started in 1995.

Three systems have been installed at Hanford to date with a fourth
scheduled for installation in late FY 1999 and a fifth in FY 2000. 
Currently, two active systems are operating, one in 241-AN-107 and
one in 241-AN-102.  Interpretation of EN based corrosion monitoring
data is currently the responsibility of the Equipment Engineering
Organization within LMHC.  Since corrosion probes are not covered in
the current AB or OSDs, corrosion probe data are not yet officially
used to influence tank farm operations.  Changes in the AB or OSDs
are necessary to facilitate a controlled use of corrosion monitoring
data in tank farm operation decisions.

Because the application of EN based corrosion monitoring to Hanford
Tanks is still in the development process, one possibility for facilitating
it's incorporation into an OSD or other procedure is to combine it with
the existing corrosion chemistry control specification.  In tanks
containing functional corrosion monitoring systems, the results of any
corrosion chemistry sampling and analysis could be compared with
corrosion monitoring data collected at the same time.  If the results of
this comparison are consistently favorable, specific tank operating
specifications could be changed to incorporate the use of EN based
corrosion monitoring systems instead of the existing waste chemistry
control specification.  This process could be continued until all DSTs
are instrumented.

A prerequisite for using EN based corrosion monitoring systems as the
primary means of corrosion monitoring at Hanford is to build a
sufficiently large tank corrosion database to facilitate interpretation of
new data as the number of monitored tanks is increased.  The present
database of high-quality data from Hanford tanks is insufficient for this
purpose at the present time.  Systems installed to date during the
development effort have been hampered by system configuration and
hardware issues in collecting high quality data.  A new system is being
fabricated for deployment into 241-AN-105 in late FY 1999.  The new
system is expected to correct problems experienced with previous
systems installed in 241-AN-107 and 241-AN-102.  If the 241-AN-105
system functions properly, it is expected that the 241-AN-102 and
241-AN-107 systems will be upgraded to match the configuration of
the 241-AN-105 system. Once all three systems properly come on-
line, the database of high quality EN data is expected to grow rapidly
and the systems will be ready for official use in the tank farms.

Revised: December 6, 1999
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Reference Abstract
Functions and Requirements for a

Remote Camera Inspection System at
Oak Ridge National Laboratory

Executive Summary

The objective of the Oak Ridge National Laboratory (ORNL) remote
camera inspection system project is to utilize small camera technology
to conduct a video inspection of the interior conditions of selected
liquid radioactive low-level waste (LLLW) tanks at ORNL.

The scope, schedule, functions and requirements for a remote camera
inspection system for selected ORNL LLLW tanks are presented in
this Functions and Requirements Document (FRD).  This work is being
performed in accordance with Technical Task Plan (TTP) OR00WT21,
"ORNL Safety", Task B.  This FRD is the basis for system design and
fabrication in FY00.  Deployment and system operation are scheduled
for early FY01.

A camera system capable of being deployed through existing small
bore tank risers at ORNL will be developed, procured/fabricated,
installed, and operated to inspect and document the interior conditions
of selected tanks.  The resultant videotape records will be utilized by
ORNL personnel to better understand the configuration of the tank
sludges and for establishing baseline inspection data prior to clean
out of the tanks.

LLLW generated as a result of research, development, and
remediation activities at the ORNL are handled by the LLLW system. 
Long-term LLLW storage capacity is provided by eight 50,000 gallon
storage tanks installed in two contiguous underground vaults located
in the Melton Valley area of the Oak Ridge Reservation.  Operational
in 1980, these tanks, along with supporting structures and equipment,
collectively comprise the MVST facility and contain the majority of
ORNL's concentrated LLLW and transuranic sludges.

The eight tanks (designated W-24 through W-31) and their reinforced
concrete vaults were designed and constructed in accordance with the

http://apps.em.doe.gov/ost/mainpubs.html
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philosophy of double containment and confinement for radioactive
liquids and airborne particulate.  Each tank, 12' in diameter and
approximately 61 1/2' in length, is an all-welded horizontal vessel
fabricated of 1/2" thick ASME SA 240 Type 304L stainless steel.  The
tanks provide the primary containment.  Although the tanks are
operated at a slightly negative pressure, they are designed for 15
pounds per square inch gauge (psig) at 150ºF, and are hydrostatically
tested to 22 1/2 psig.  The tanks have multiple nozzles for pump
suction and discharge, instrumentation, sparging, and circulation.  In
addition, each tank has a 19 1/4" inside diameter manhole located
approximately 16 1/2' from the north end.  These manholes were used
for tank construction and are now sealed with bolted-on blind flanges.

Four tanks are located in each of the two contiguous, reinforced-
concrete underground vaults.  Each vault is 67' long by 64' wide and
19' high.  The vaults are constructed of concrete walls 2 1/2 to 3' thick,
with a 3'-thick concrete roof.  The vault roof includes 10 removable
roof plugs.  One roof plug is located directly above the manholes of
each of the eight tanks.  The two other roof plugs are located at the
extreme northeast corners of the vault structure.  The roof plugs are
stepped to eliminate direct radiation shine, and when removed provide
a 3 1/2' square access opening.  The vaults are lined to a height of just
over 7' with 16 gauge stainless steel sheet which provides secondary
containment of liquids in the event of a breach of a tank vessel.  Each
vault is provided with a 3' square, 1' deep sump to collect any leakage
in the vault.  The floor elevation of each vault is 762' 9".  An enclosed
pumping module, used during campaigns to extract and solidify tanks
contents for disposal, is located on the vault roof over tanks W-29 and
W-30.  The vaults are served by a pump and valve vault located below
grade immediately south of the contiguous tank vaults.  This valve
vault, which contains piping and pumping equipment, is lined to a
height of 3' with 16-gauge stainless steel.  The pump and valve floor
elevation is 775' 1".

Each storage tank was originally equipped with liquid level,
temperature, and specific gravity measuring devices.  In addition, each
was provided with air spargers and sampling ports, although these
ports are presently plugged.  Nozzle G-3 is currently the only port that
can be used to access the tank interior from the vault roof.  Level
indication instrumentation is normally located in the G-3 nozzle.  When
samples of the contents are required, however, this instrumentation
must be removed.  Instrument readouts are provided locally, and are
also telemetered to the Waste Operations Control Center (WOCC)
located in the Bethel Valley area of ORNL.  Alarms warn of potential
overfilling of a tank, and also notify Waste Operations personnel of the
presence of liquid in a vault sump.

Because of the MVST facility's remote location, the vault ventilation air
and tank off-gas system is discharged locally through a stack.  The air
flow through each vault is approximately 1450 cubic feet per minute
(cfm) and passes through an inlet roughing filter and a pre-filter.  This
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combines with 50 cfm of air from the pump and valve vault, and is
discharged to the atmosphere through a fire barrier, a roughing filter,
and a high efficiency particulate air (HEPA) filter.

The airflow through each tank is approximately 100 cfm which passes
through an inlet roughing filter, prefilter and HEPA filter.  This air is
discharged to the atmosphere through a demister, a fire barrier, a
roughing filter, and two HEPA filters in series.  The 11" diameter, 7'
high vault exhaust stacks and tank exhaust stacks are located on the
vault roof.

The tanks and vault have separate HEPA filtered ventilation/off-gas
systems in order to maintain the negative pressure relationship of
tank-to-vault-to-atmosphere.  The ventilation/off gas systems, along
with the tank and vault structures themselves, provide necessary
confinement of airborne particulate.

In late November 2000, the MVST facility will be taken out of service
and turned over to a remediation contractor for removal and treatment
of the tank sludges.  Following remediation, the facility will be returned
to service.

Revised: March 6, 2000
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Reference Abstract
Functions and Requirements for a

Stainless Steel Waste Tank Corrosion
Monitoring System At Oak Ridge

National Laboratory

Executive Summary

The objective of the Oak Ridge National Laboratory (ORNL) stainless
steel waste tank corrosion monitoring system project is to adapt the
electrochemical noise (EN) corrosion monitoring technology, which
has undergone extensive development for carbon steel waste tanks at
Hanford, for deployment and operation at an ORNL stainless steel
waste tank.

The scope, schedule, functions and requirements for the stainless
steel waste tank corrosion monitoring system at ORNL are presented
in this Functions and Requirements Document (FRD).  This work is
being performed in accordance with Technical Task Plan (TTP)
OR00WT21, "ORNL Safety", Task A.  This FRD is the basis for
system design package preparation in FY00.  Procurement,
fabrication, installation, and system deployment are scheduled for
FY01.

A system capable of detecting, monitoring, and recording "real-time"
EN activity occurring within a stainless steel liquid low-level
radioactive waste (LLLW) tank at ORNL will be developed, fabricated,
installed, and operated.  The EN data will be periodically analyzed in
order to determine the type and extent of corrosion that the tank
structure may be experiencing.  Conclusions drawn from data analysis
will provide ORNL Waste Operations personnel additional indications
of the overall condition and remaining life expectancy of the stainless
steel tank structure.  The contents of the stainless steel LLLW tanks at
ORNL are typically caustic, with pH values commonly in the 11-13
range.

ORNL Tank W-23 is a tank used primarily for storage of concentrated
LLLW generated as a result of operation of the ORNL LLLW
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evaporator system.  Fabricated  from 0.5-inch 304L stainless steel,
the tank is an all-welded pressure vessel capable of operating at a
design pressure of 15 pounds per square inch gauge at 150ºF.  Under
normal operating conditions, however, the tank is at atmospheric
pressure or slight vacuum.

Tank W-23 was installed in the mid-1970s in an underground,
stainless steel-lined concrete vault.  The cylindrical tank is
approximately 12 ft. in diameter, 61.5 ft. in length, and has a maximum
capacity of 50,000 gal., although operating limits restrict the maximum
amount of waste permitted in the tank to 47,500 gal.  A large number
of inlet/outlet nozzles protrude into the tank along its longitudinal
centerline.  Structural members are also located within the tank. 
Above-grade access to the tank interior is via a manhole extension
penetrating the concrete vault roof.

In late 1999-early 2000, Tank W-23 will be used as a collection point
for LLLW sludges removed from inactive waste tanks at ORNL. 
Following transfer of these wastes to other storage tanks, W-23 will
once again be operated primarily as an LLLW concentrate storage
tank.

Revised: March 6, 2000
 

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Reference Abstract

http://emslws03/tfa/abstracts/rpp-6402.htm[10/13/2009 11:01:32 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Reference Abstract
Acceptance Test for Fourth-

Generation Hanford Corrosion
Monitoring System

Executive Summary

This Acceptance Test Report (ATR) will document the satisfactory
operation of the corrosion probe cabinets destined for installation on
tanks 241-AN-102 and 241-AN-107. This ATR will be performed by
the manufacturer on each cabinet prior to delivery to the site.

The objective of this procedure is to demonstrate and document the
acceptance of the corrosion monitoring cabinets to be installed on
tanks 241-AN-102 and 241-AN-107. One cabinet will be installed on
each tank. Each cabinet will contain corrosion monitoring hardware to
be connected to existing corrosion probes already installed in each
tank. The test will consist of a continuity test of the cabinet wiring from
the end of cable to be connected to corrosion probe, through the
appropriate intrinsic safety barriers and out to the 15 pin D-shell
connectors to be connected to the corrosion monitoring instrument.
Additional testing will be performed using a constant current and
voltage source provided by the corrosion monitoring hardware
manufacturer to verify proper operation of corrosion monitoring
instrumentation (input a known signal and see if the instrumentation
records the proper value).

Revised: December 6, 1999
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Reference Abstract
Design of Hanford Site's Fourth-

Generation Multi-Function Corrosion
Monitoring System

Executive Summary

For many years, electrochemical noise (EN) has been
observed in industrial corrosion monitoring installations and
laboratory experiments and the phenomenon is well
established.  Typically, EN consists of low frequency (<1
Hz) and small amplitude signals that are spontaneously
generated by electrochemical reactions occurring at
corroding or other surfaces.  Recent reports have reported
that real-time EN based corrosion monitoring systems can
be used to detect the onset of localized corrosion and
measure uniform corrosion rates.

Due to the success of EN applications in other industries
and a desire to improve Hanford's corrosion monitoring
strategy, a two year laboratory study was started in 1995 to
provide a technical basis for using EN in nuclear waste
tanks at the Hanford Site.  Based on this study, a prototype
system was constructed and developed in DST 241-AZ-
101 in August, 1996.  Based on the operational experience
with the prototype system, a decision was make to build a
full scale system.  The first-genetation full-scale system
similar to the 241-AN-107 in September 1997.  A second-
generation full-scale system similar to the 241-AN-107
system was designed, fabricated and installed in 241-AN-
102 in August 1998.  A third-generation system was
designed, fabricated and installed in 241-AN-105 in
January 2000.  A fourth-generation full-scale system is
scheduled for fabrication and deployment in the 241-AN
tank farm in early FY 2001.  Each system has improved on
previous system designs.  This document describes the
design of the fourth-generation corrosion monitoring
system.

http://www.tanks.org/
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This report meets the requirements of TTP-RL09-WT-41
Milestone A.1-1.

Revised: September 14, 2000
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Reference Abstract
FY 2000 Tanks Focus Area Corrosion

Monitoring Technical Committee
Meeting Summary Report

Executive Summary

An information exchange on corrosion monitoring was held on March
28, 2000 as required by Milestone A.4-1 of TTP RL0-9-WT-41.  The
goal of the meeting was to communicate the status of the corrosion
monitoring efforts at the Hanford Site, Savannah River Site, and at
Oak Ridge National Laboratory.  The meeting was attended by Mr.
Glenn Edgemon from Hiline Engineering and Fabrication, Mr. Michael
Harper from Oak Ridge National Laboratory (ORNL), and Dr. Graham
Bell from M. J. Schiff and Associates.  Dr. john Mickalonis from the
Savannah River Site was unable to attend but sent a set of overview
slides which were presented by Mr. Glenn Edgemon.  A summary of
topics discussed and products of the meeting are shown in this
report.  The agenda and hard copies of presentation materials are
shown in the Attachment.

The meeting was called to order at 5:00 p.m. on March 28, 2000 by
Glenn Edgemon.  Mr. Edgemon presented the overview slides
provided by Dr. Mickalonis on the status of the SRTC (Savannah
River Technology Center) effort to design, fabricate and install a
combined corrosion monitoring and chemistry monitoring system into a
waste tank at the Savannah River Site (SRS).  Dr. Mickalonis serves
as the Principle Investigator for the corrosion monitoring portion of the
probe and Dr. David Hobbs serves as Principle Investigator for the
chemistry species monitoring portion of the probe.

The objective of the task is to install this system into SRS Tank 43. 
The two technologies (chemistry monitoring and corrosion monitoring)
have been combined into one in-tank system due to tank space
limitations.  The system designer is EIC Laboratories.  An initial design
review was held in December 1998.  Fabrication of the system is
underway.  Cold testing is expected to start within the next few
months.  Installation of the final system is expected in FY 2001.  A

http://apps.em.doe.gov/ost/mainpubs.html
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weekly conference call between all concerned parties helps keep
communications in order for this complex project.

Raman spectroscopy has been selected for the chemistry species
monitoring portion of the probe.  Electrochemical Noise (EN) has been
selected for the corrosion monitoring portion of the probe.  Currently,
mockup testing of both systems is underway.  Probe head fabrication
was completed in March 2000.  Probe head is now at EIC laboratories
where it will be fitted and assembled with the Raman instrumentation
and corrosion monitoring cabling.  The design of the lifting/drive
mechanism for the probe head is near completion with fabrication
expected to start within a few months.  Bids are currently being taken
by the Savannah River Site for the design and fabrication of the
control panels that will be used to operate the lifting/drive mechanism,
the Raman instrumentation and the corrosion monitoring equipment. 
Final test plans and training schedules for this system are currently
being developed.

The second presentation was made by Mr. Glenn Edgemon on the
status of the multi-function corrosion probe that was deployed into
tank 241-AN-105 on the Hanford Site on January 13, 2000.  Mr.
Edgemon serves as the technical point of contact for the current
corrosion monitoring effort at Hanford.  Dr. Edgar Norman serves as
the Hanford site PI for this effort and as the site point of contact for
corrosion monitoring.

One of the principle objectives of last year's TTP (TTP RL0-8-WT-21)
at Hanford was to design, fabricate and install a multi-function
corrosion probe into DST 241-AN-105 during FY 1999.  Design work
for the multi-function probe was completed in April 1999.  The focus of
the redesign effort was to improve upon the existing corrosion probe
design and to add new capabilities to the in-tank probe.  The redesign
effort resulted in a multi-function instrument that contains several
features not seen on pervious Hanford corrosion monitoring systems. 
In addition to the eight channels of EN corrosion monitoring electrodes
incorporated on previous probes, the new system is also fitted with an
array of 22 thermocouples, a verification thermocouple, a tank waste
high level detector, three ports for pressure/gas sampling and a set of
strain gauges to monitor the effects of tank operations on the
downhole instrumentation.  These features add a great deal of
functionality to the probe, provide for a better understanding of the
relationship between corrosion and other tank operating parameters,
and optimize the use of the riser that houses the probe.  This system
was installed in January 2000 and has been operating continuously
since installation.

Several data quality issues were identified after the first few weeks of
operation.  These problems stemmed from the type of cable used
between the corrosion monitoring instrumentation and the top of the
in-tank probe.  Specifically, the driven shields provided by the
instrumentation were creating cross-talk between channels in Belden
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8178 cable.  Shields were recently modified to correct this problem.
The system is operating normally now.  Data from the system is
posted periodically on the internet at
http://www.hanford.gov/twrs/corrosion/data.htm.

The third presentation was made by Mr. Mike Harper from Bechtel
Jacobs at Oak Ridge National Laboratory.  Mr. Harper updated the
group on the status of the Oak Ridge National Laboratory corrosion
monitoring effort.  The goal of the program is to adapt the Hanford
type electrochemical noise based corrosion monitoring system to the
304L stainless steel waste tanks at ORNL.  Funding for the work
comes from the TFA.  Bechtel Jacobs Co.  LLC is the EM M&I
contractor.  Hiline Engineering and Fabrication is responsible for
system design and fabrication.  ORNL is responsible for facilities and
buildings.  Waste Management Federal Services is in charge of
system operations.

The tank selected for system deployment is tank W-23, a 50,000
gallon low-level radioactive waste tank used primarily for storage of
evaporator concentrate.  The tank was installed in the mid-1970's in
an underground stainless lined concrete vault.  The tank is
approximately 12 feet in diameter by 61.5 feet long.  Sludges were
removed in 1999 during a tank cleaning  campaign.  Waste is
generally caustic with pH maintained at approximately 12.5.  Major
anions are nitrates, nitrites, and sulfates.

Corrosion monitoring system design, equipment selection, equipment
checkout, and laboratory baseline testing in simulated wastes is
scheduled for FY 2000 and will be performed by Mr. Glenn Edgemon
at ORNL.  Finalized design and system fabrication is scheduled for FY
2001 at Hiline Engineering.

The primary purpose of the annual meeting between the corrosion
monitoring personnel at the various DOE sites is to facilitate
communications and promote technology transfer between the two
sites.  The close communications and good spirit of teamwork being
exhibited between the parties representing the Hanford and Savannah
River Sites has helped the Savannah River Site effort avoid many of
the problems encountered during the initial development effort at
Hanford.  Similar benefits can be expected over the next few years as
the ORNL program is developed.

Expected products of this meeting as defined in Milestone A.4-1 of
TTP RL0-9-WT-41 are reports on the status of technical work at the
sites, discussions of emerging technical issues, and results of
laboratory experiments and field trials.  The formal meeting, informal
discussions throughout the week, and the presentation materials
shown in the attachment to this document fulfill the expectations of
this meeting.

At the conclusion of the meeting it was agreed that close
communications should continue between the concerned parties at
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ORNL, SRTC and Hanford.  Tentative plans were made to hold a
similar meeting in approximately one year.

Revised: August 30, 2000
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Reference Abstract
A Plan to Develop and Demonstrate

Electrochemical Noise Based
Corrosion Monitoring Systems in

Hanford Site Waste Tanks

ABSTRACT

Corrosion monitoring os currently provided at the Hanford
Site through a waste chemistry sampling and analysis
program.  In this process, tank waste is sampled, analyzed
and compared to corrosion control specifications derived
from laboratory exposure of coupons in simulated waste. 
Tank wall corrosion is inferred by matching measured tank
chemistries to the results of the laboratory simulant
testing.  This method is expensive, time consuming, and
does not yield real-time data.  A project to improve the
Hanford Site's corrosion monitoring strategy was started in
1995.

Over the last 20 years, a new corrosion monitoring system
has shown promise in detecting localizaed corrosion and
measuring uniform corrosion rates in process industries. 
The system measures electrochemical noise (EN)
generated by corrosion.  The term EN is used to describe
low frequency fluctuations in current and voltage
associated with corrosion.  In their most basic form, EN-
based corrosion monitoring systems monitor and record
fluctuations in current and voltage over time from
electrodes immersed in an environment of interest. 
Laboratory studies and field applications have shown that
different types of corrosion cteate different patterns of
current and voltage fluctuations (i.e., EN).  By monitoring
the EN produced by corrosion on electrodes immersed in
Hanford waste tanks, waste tank corrosion conditions can
be observed in real-time.

 A two-year laboratory study was started at Hanford in

http://www.tanks.org/
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1995 to provide a technical basis for using EN-based
systems to monitor corrosion in Hanford's nuclear waste
tanks.  Based on this study, a pototype system was
constructed and deployed in DST 241-AZ-101 in August
1996 and installed into DST 241-AN-107 in September
1997.  A second-generation full-scale system similar to the
241-AN-107 system was designed, fabricated and installed
in 241-AN-102 in August 1998.  The third-generation
system with numerous design improvements was
developed in DST 241-AN-105 in fiscal year 2000.  A
fourth-generation system is scheduled to be deployed in a
DST early in fiscal year 2001.

The new corrosion monitoring systems are the
cormerstone of an effort to augment the existing corrosion
monitoring program at Hanford (waste chemistry
sampling/analysis) by incorporating real-time corrosion
data.  Real-time EN based corrosion monitoring should
eventually be an integral part of Hanford's tank integrity
program as it would help to ensure safe, efficient, long term
waste storage until retrieval and final disposal can be
accomplished.  This document describes changes that
need to be made to the site's authorization basis and
technical concerns that need to be resolved before
proceduralized use of EN based corrosion monitoring
system is fully possible at the Hanford Site. 
This report meets the requirements of TTP-RL09-WT-41
Milestone A.2-1.

Revised: September 19, 2000
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Reference Abstract
Preliminary Technical and Functional

Requirements for the Alternative
Filtration Technologies as Applied to

Calcine Retrieval

ABSTRACT

At the Department of Energy's Idaho Nuclear Technology
and Engineering Center (INTEC), as an interim waste
management measure, both mixed high-level liquid waste
and sodium-bearing waste have been solidified by a
calcinaation process and are stored in the Calcined Solids
Storage Facility (CSSF).  This calcined product will
eventually be treated to allow final disposal in a national
geologic repository.  The CSSF comprises seven bin sets. 
CSSF 1 was completed in 1959 and has been in service
since 1963.  It is the only bin set that does not meet current
safe-shutdown earthquake seismic criteria.  One option to
alleviate the seismic compliance issue is to transport the
calcine from CSSF 1 to another bin set which has the
required capacity and which is seismically qualified or to
transfer the calcine to a treatment system.

This document constitutes the technical and functional
requirements for a seperator/prefilter subsytem used
during the transfer of calcine out of CSSF 1 for the High-
Level Waste Program at the Idaho National Engineering
and Environmental Laboratory.   The document describes
the technical and functional requirements to support the
furture Idaho High-Level Waste and Facilities Disposition
Environmental Impact Statement Record of Decision by
providing a mechanism for using a sepatator/prefilter to
disengage calcine particles and fines from the transport
media.  Ultimately, efficient recovery of the calcine fines
would prolong the life of downstream HEPA filters before
atmospheric release of process off-gasses generated 
during calcine transfer.

http://apps.em.doe.gov/ost/mainpubs.html
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Reference Abstract
Experimental Investigation of In Situ

Cleanable HEPA Filters (U)

Executive Summary

For the past several years studies have been conducted to investigate
the use of innovative, alternative approaches to conventional
disposable high efficiency particulate air (HEPA) filters. The SRS high
level waste (HLW) tank ventilation systems are equipped with
conventional disposable glass-fiber HEPA filter. Routine removal,
replacement, and disposal of these filters are not only costly, but
subjects site personnel to radiation exposure and contribute to an
ever-growing waste disposal problem for the site.

The Engineering Development Section designed and constructed a
test rig, as shown in Drawing A (pictures in Appendix B) to simulate
the conditions found in a HLW tank ventilation system. Two sintered
metal filters were tested, one manufactured by Mott Filter Corporation
and the other by the Pall Filter Corporation. Testing was conducted to
determine the feasibility of washing HEPA filters in situ after becoming
plugged with the simulated solutions found in the HLW tanks.

The filters were tested using simulated HLW salt, simulated HLW
sludge and South Carolina road dust to simulate atmospheric dust.
The filters were operated until they became plugged (airflow
decreases 20% or greater due to particulate matter build up from the
simulated solutions). The filters were then cleaned in situ by spraying
off the soiled side of the fibers with 10% nitric acid and/or 10% sodium
hydroxide and/or water. After the wash cycle, the filters were returned
to service.

During the simulated HLW salt test, the Pall filter completely plugged
after being saturated with water during the in situ wash, as shown in
Figure 1,2 and 3. Since the Pall filter did not recover from the in situ
cleaning without oven drying, it was not suitable for our use and
removed from further testing. On the other hand, the Mott filter was
insensitive to water and recovered to approximately the original airflow
and differential pressure (dp) after the in situ cleaning, as shown in

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
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Figures 1,4, and 5. Distilled or nano-pure water was the only solution
required to clean the Mott filter during the salt test.

The Mott filter recovered after the in situ cleaning after pluggage with
dry salt. As shown in Figures 6 and 7, the airflow and dp across the
filter recovered after each cleaning cycle. The Mott filter was also
regenerable with in situ cleaning while testing with both simulated
HLW sludge and South Carolina road dust. Figures 10 and 11 shows
the airflow and dp curve during the sludge testing and Figures 12 and
13 for the airflow and dp respectively during the SC road dust test.

The filters were tested in a simulated but hostile environment where
the filters would plug rapidly to increase the number of cleaning cycles
in a short period of time. The Mott filter was easily cleaned and
recovered to approximately the original dp and airflow even after the
numerous in situ cleaning cycles. Test data indicates promising
results and shows that the Mott filter is suitable as an in situ cleanable
HEPA filter for ventilation systems and could potentially be used to
recover precious metals from filtration processes such as Plutonium
collected on glove box HEPA filters.

Revised: December 6, 1999
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Annual Report - 1997
The Tanks Focus Area 1997 Annual Report is now available in electronic
and hardcopy formats.

An Adobe Acrobat 3.0 version of the Annual Report is available here for
download.

TFA 1997 Annual Report - 2.23 MB - tfa97ar.pdf

Don't have Adobe
©

 Acrobat
®

 Reader 3.0? Follow this link to
download a free copy from Adobe

©

Do you need hardcopies of the Annual Report?

Please contact: Randy Brich of the TFA at:  randall_f_brich@rl.gov

We are looking for YOUR feedback -let us know what you thought about
the annual report. 
Please include your name, title, company, and e-mail if you would like a
response.

Please send your comments to:  lance_s_mamiya@rl.gov
Revised: December 7, 1999
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Reference Abstract
Hydraulic and Pneumatic Fracturing

Summary

Technology Summary

Hydraulic and pneumatic fracturing are two technologies that induce
fractures in the subsurface to enhance the remediation of contaminats
both above and below the water table. These technologies are
particularly useful and cost-effective at contaminated sites with low-
permeability soil and geologic media, such as clays, shales, and tight
sandstones where remediation, without some sort of permeability
enhancement, is difficult or impossible. However, the usefulness of
fracturing technology is not limited to low-permeability sites.

Enhanced access is provided by creating new or enlarging existing
fractures in the subsurface, which improves fluid flow to encourage
removal or treatment of contaminants (see Figure 1). The innovation
adapts a petroleum recovery technique, used for a number of years, to
the environmental fiels. Fracturing can then be combined with other
technologies to provide an effective remediation system at difficult
sites.

Benefits

Fractures can enhance the performance of remediation
technologies in low-permeability strata by

increasing the permeability of the soil,

increasing the effective radius of recovery or injection
wells,

increasing potential contact area with contaminated soils,
and

intersecting natural fractures, where contaminants may
have localized.

Induced fractures promote better extraction of contaminants from

http://apps.em.doe.gov/ost/mainpubs.html
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or delivery of materials (gases, liquids, or solids) to the
subsurface, producing a more effective in situ remediation.
Examples of innovative materials that can be introduced through
fractures include

nutrients or slowly dissolving oxygen sources to improve
beoremediation processes,

electrically conductive compounds (e.g., graphite) to
improve electrokinetic processes, and

reactant materials such as zero-valent iron or
permanganate.

Creation of fractures does not add significant up-front costs (up
to a few percent) to an overall remediation system, and it may
provide significant reduction in the life-cycle cost to remediate a
site because fewer sells may be required and clean up may be
accomlished more rapidly.

How it works

Fractures are typically created in a horizontal or subhorizontal
plane at specific horizons (<2 ft) by injecting a fluid (either liquid
or gaseous) into a sealed borehole until the pressure exceeds a
critical value, thus nucleating a fracture. After injection is
complete, fractures are held open naturally or with an introduced
proppant, a material injected to prop open the fractures. If a
liquid (e.g., guar gum gel) is used to create the fracture, a
granular proppant can be introduced to assist with maintenance
of fracture openings.

The direction of fracture propagation is controlled by the state of
stress in the subsurface. Sites with horizontal stress greater than
vertical stress will produce horizontal or subhorizontal fractures.
These sites typically consist of overconsolidated fine-grained
deposits (silts and clays). For pneumatic fracturing, a directional
nozzle can be used to control the direction of fracture
propagation.

Demonstration Summary

This report covers demonstrations that took place between July 1991
and August 1996.

Hydraulic fracturing has been extensively researched and used
in the petroleum industry for over 50 years. It has required
modification for use in the environmental field. Since the early
1990s, research has been conducted on the viability of both
pneumatic and hydraulic fracturing for environmental
applications.

A number of demonstrations of hydraulic and pneumatic
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fracturing have been conducted to show their applicability to the
environmental field. Both technologies were demonstrated under
the U.S. Environmental Protection Agency's (EPA) Superfund
Innovative Technology Evaluation (SITE) program in the early
1990s. Technology Evaluation and Applications Analysis
Reports are available for both technologies (see references).

These technologies have been demonstrated and deployed at
U.S. Departments of Energy and Defense sites and commercial
sites. Funding to support some of the technology
demonstrations has been provided by the U.S. Department of
Energy's (DOE) Office of Science and Technology under the
Subsurface Contaminants Focus Area Program.

In cooperation with the University of Cincinnati, FRX, Inc. has
modified and developed hydraulic fracturing for environmental
applications. Accutech Remedial Systems, Inc. (ARS) in
cooperation with the New Jersey Institute of Technology (NJIT)
has developed pneumatic fracturing for environmental
applications.

Bench-scale tests, followed by pilot- and field-scale tests on
both clean and contaminated sites, have been conducted by
NJIT and ARS, using pneumatic fracturing. Terra Vac, Malcolm
Pirnie, and others have also participated in pneumatic fracturing
projects. DOE has supported several demonstrations of
pneumatic fracturing, including one at Tinker Air Force Base and
one at DOE's Portsmouth Gaseous Diffusion Plant. NJIT
patented pneumatic fracturing for environmental applications. In
1992, the institute licensed the technology to ARS.

In cooperation with the University of Cincinnati, FRX has
conducted pilot- and field-scale tests of hydraulic fracturing on
both clean and contaminated sites in nine states (Texas, Ohio,
Idaho, Illinois, Connecticut, Maine, Michigan, New Jersey, and
Colorado) and Canada. Golder Associates Ltd. Has conducted
bench-, pilot-, and field-scale tests concentrating on hydraulic
fracturing. A hydraulic fracturing demonstration has been
completed at DOE's Portsmouth Gaseous Diffusion Plant. Future
development will include coupling of in situ mass transfer and
destruction processes. Advanced applications such as injection
of graphite, iron filings, oxidants, and activated carbon were
tested.

Key Results

Hydraulic and pneumatic fracturing at geologically appropriate
sites have signficantly improved recovery of contaminated fluids
(~10 to >1,000 times). These technologies typically have
generated fractures that significantly increase (ten fold) the
radius of influence for vertical recovery wells at the sites.
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Hydraulically developed fractures were demonstrated to be
effective for a period of more than one year. Vapor flow rates
were increased by 15 to 30 times that of unfractured wells.
Water flow rates were increased by 25 to 40 times that of
unfractured wells.

Hydraulic and pneumatic fracturing have been used in
conjunction with soil vapor extraction, pump and treat,
bioremediation, free product recovery, and in situ vitrification at
contaminated sites. Demonstrations of other applications, such
as passive chemical barriers or electrokinetics, are under way.

Commercial Availability

Hydraulic fracturing is commercially available from several companies:
FRX, inc., Golder Associates Ltd., Hayward Baker Environmental,
Inc., and perhaps others. Larger scale, more costly applications are
performed by several companies for oilfield applications. Pneumatic
fracturing is commercially available from ARS. ARS has used
pneumatic fracturing at over 30 sites in North America. ARS has
recently signed an agreement with DOWA Mining Company LTD of
Japan to market pneumatic fracturing in Japan.

Revised: December 6, 1999
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Annual Report - 1998

An Adobe Acrobat 3.0 version of the Annual Report is available here for download.

TFA 1998 Annual Report - 2.23 MB - tfa98ar.pdf

Don't have Adobe
©

 Acrobat
®

 Reader 3.0? Follow this link to download a free copy from Adobe
©

Do you need hardcopies of the Annual Report?

Please contact: Randy Brich of the TFA at:  randall_f_brich@rl.gov

We are looking for YOUR feedback -let us know what you thought about the annual report. 
Please include your name, title, company, and e-mail if you would like a response.

Please send your comments to: lance_s_mamiya@rl.gov
Revised: December 7, 1999
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Reference Abstract
A Team of Seven -- The Tanks Focus

Area

Abstract

The U.S. Department of Energy initiated the Tanks Focus Area (TFA)
concept in 1994 to integrate the cleanup efforts of sites storing
radioactive tank waste in underground storage tanks. A team of seven
contractors and national laboratories was assembled to develop and
implement technical solutions to the unique problems encountered in
cleaning up large quantities of highly radioactive wastes in tanks that
can only be accessed through riser pipes. By working works closely
with users, developers, and producers, the TFA is helping sites across
the DOE complex tackle tank safety, characterization, retrieval,
pretreatment, immobilization, and closure issues. A few of the many
technologies developed through the TFA to assist site's tank
remediation needs include the Cesium Removal System and the
robotic Light Duty Utility Arm.

Revised: November 9, 2000
 

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
mailto:lynne.roeder-smith@pnl.gov


TFA - Reference Abstract

http://emslws03/tfa/abstracts/teamseven.htm[10/13/2009 11:01:51 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Call For Proposals

http://emslws03/tfa/abstracts/statrep.htm[10/13/2009 11:01:53 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Reference Abstract
Status Report: Pretreatment

Chemistry Evaluation FY 1997 - Wash
and Leach Factors for the Single-

shell Tank Waste Inventory

SUMMARY

This report discusses a weighting methodology developed to depict
overall wash and leach factors for the Hanford single-shell tank (SST)
inventory. The factors derived from this methodology, which is based
on available partitioning data, are applicable to a composite SST
inventory rather than only an assumed insoluble portion. The purpose
of considering the entire inventory is to provide a more representative
picture of the partitioning behavior of the analytes during envisioned
waste retrieval and processing activities.

The work described in this report was conducted by the Pretreatment
Chemistry Evaluation task of the Tank Waste Remediation System
(TWRS). Wash and leach factors, developed as part of this task, will
be incorporated into the TWRS Process Technical Baseline. The wash
factors will be used to partition the SST inventory into soluble and
insoluble portions. The leach factors will be used to estimate the
further removal of analytes, such as sodium, aluminum, phosphate,
and other minor components.

Wash and leach factors are given here for 18 analytes, including
chromium, phosphate, and aluminum, elements expected to drive the
volume of material disposed of as high-level waste (HLW). Results
from detailed evaluations using the weighting methodology are given
in the form of worksheets that show the 1) distribution of a particular
analyte (in metric tons) among wash and leach steps and in the
residual solids and 2) analyte-specific wash factors (% of analyte
removed from initial solids) and leach factors (% of analyte removed
from washed solids).

Results from this work indicate that with the exception of chromium,
analyte partitioning assumptions used in the past for planning

http://www.tanks.org/
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purposes tend to be supported by the newly evaluated wash and
leach factors. As a result of the newly derived chromium leach factor,
there is a potential twofold increase in chromium in solids destined for
disposal in HLW glass. In turn, there is a concern that the total
chromium inventory may be larger than originally estimated.

Revised: December 6, 1999
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Technology Abstract
Test Plan for Effect of Phase

Separation on Optimization of Waste
Loading in High Level Waste Glasses

(U)

Executive Summary

Several types of phase transformations can occur in glass.  The most
commonly occurring phase transformations are crystallization and/or
liquid-liquid phase separation.  Crystallization is the growth of a
crystalline phase(s) which may or may not have the same composition
as the original liquid.  There are two principle types of crystallization:

Surface crystallization where crystal growth begins (i.e.
nucleates) from the melt-atmosphere interface or the melt-
container interface and grows perpendicular to this interface

Volume crystallization where crystal growth beings from
nucleation sites within a melt; volume crystallization can be
either heterogeneous or homogeneous

heterogeneous nucleation occurs if the initiating site for
crystallization is a substance foreign to the bulk of the melt,
e.g. a steel or refractory impurity, a bubble, a melt
insoluble, etc.

homogeneous nucleation occurs if the initiating site for
crystallization is a nucleus of the melt itself

Liquid-liquid phase separation is the growth of non-crystalline glassy
phases will have a different composition from the overall melt.  Phase
separation in glasses generally takes the form of two immiscible glass
phases which differ in chemical composition and surface tension. 
Separation into two phases may have various causes but the final
result is that the original structurally homogeneous glass is separated
into two or more vitreous (non-crystalline) phases of different density. 
If the liquid-liquid immiscibility is "quenched in" when the glass is

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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cooled to room temperature it is often termed glass-in-glass phase
separation.  There are two principle types of liquid-liquid or glass-in-
glass phase separation:

Spinodal decomposition which is a glass compositional region
where small fluctuations (normally in the range of 20-100A) in
melt composition can cause the melt to separate into two phases
spontaneously, e.g. there is no free energy barrier to overcome
in order for the melt to separate.

Homogeneous nucleation as defined above where there is a free
energy barrier to the melt separation which must be overcome
by the formation of a critical size compositional fluctuation in the
melt

Thus phase separation and crystallization are not the same
phenomena but are related, e.g. phase separation can induce
crystallization to occur, e.g. in borosilicate glasses containing
phosphate phase separation of phosphate rich droplets in the
borosilicate matrix precedes crystallization of the phosphate droplets
into alkali or alkaline phosphate phases.

Controlling the glass chemistry in compositional regions that avoid
phase separation is key to controlling glass durability and processing. 
Depending upon such factors as the relative density of the two liquids,
their viscosities, their interphase surface energy, and the melt
conditions, the two liquids may separate on the following scales:

gross macroscopic scale resulting in two separate liquid layers in
a melter or crucible

each of the two separate phases may be homogeneous
one or both of the two separate phases may be phase
separated on a microscopic scale

microscopic scale resulting in what visually looks like a
homogeneous glass

Macroscopic phase separation has been found to be detrimental to
the stability and durability of nuclear waste glasses.  In addition,
macroscopic phase separation can cause processing difficulties if
phases of different density and viscosity are stratified within a melter.

Phase separation, if it occurs on a microscopic scale, has been shown
to be detrimental to the stability and durability of nuclear waste
glasses, implying that one of the immiscible phases is more soluble
than the other.  Phase separation complicates modeling of glass
durability as a function of composition because the composition of the
overall glass is known but the compositions of the two individual
phases composing the glass is not known.  For the waste glasses
studied, the durability is dominated by the more soluble phase causing
the overall poorer durability of phase separated glasses.

The amount of phase separation in a given glass is a strong function
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of the thermal history and/or heat treatment to which a glass is
subjected.  The extent of phase separation can, therefore, only be
controlled during production of glass if the thermal history and/or heat
treatment is controlled. Phase separation is, therefore, considered
undesirable if the cooling rate (thermal history) of the glass process is
not controlled.  If a given glass during solidification in a waste canister,
and the effects of heat from radioactive decay in a repository waste
package can all impact the kinetics of phase separation and thus, the
long term durability of a waste glass.  For uncontrolled cooling rate
processes it is desirable to avoid glass compositions that can
potentially phase separate.

Morphologically, glass-in-glass phase separation may take the form of
droplets or channels of various dimensions which have defined
boundaries.  Visual observation of glass-in-glass phase separation
with the naked eye and/or an optical microscope is sometimes
possible but the scale of the phase separation must be relatively large
and/or macroscopic.  Microscopic phase separation can be seen in a
scanning electron microscope (SEM) if the size of the glass-in-glass
phase separation is sufficiently large and/or the densities of the two
glasses are sufficiently different that the phase boundaries are well
defined.  If the phase separation is not sufficiently large and/or the
densities of the two phases are not sufficiently different, then phase
separation may only be visible with a transmission electron
microscope (TEM).

Revised: January 3, 2000
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Reference Abstract
Demonstration of an Optimized

TRUEX Flowsheet for Partitioning of
Actinides from Actual ICPP Sodium-

Bearing Waste Using Centrifugal
Contactors in a Shielded Cell Facility

Abstract

The TRUEX process is being evaluated at the Idaho Chemical
Processing Plant (ICPP) for the separation of the actinides from acidic
radioactive wastes stored at the ICPP. These efforts have culminated
in recent demonstrations of the TRUEX process with actual tank
waste. The first demonstration was performed in 1996 using 24 stages
of 2-cm diameter centrifugal contactors and waste from tank WM-183.
Based on the results of this flowsheet demonstration, the flowsheet
was optimized and a second flowsheet demonstration was performed.
This test also was performed using 2-cm diameter centrifugal
contactors and waste from tank WM-183. However the total number of
contactor stages was reduced from 24 to 20. Also, the concentration
of HEDPA in the strip solution was reduced from 0.04 M to 0.01 M in
order to minimize the amount of phosphate in the HLW fraction, which
would be immobilized into a glass waste form. This flowsheet
demonstration was performed using centrifugal contactors installed in
the shielded hot cell at the ICPP Remote Analytical Laboratory. The
flowsheet tested consisted of six extraction stages, four scrub stages,
six strip stages, two solvent wash stages, and two acid rinse stages.

An overall removal efficiency of 99.79% was obtained for the
actinides. As a result, the activity of the actinides was reduced from
540 nCi/g in the feed to 0.90 nCi/g in the aqueous raffinate, which is
well below the NRC Class A LLW requirement of 10 nCi/g for non-
TRU waste. Removal efficiencies of 99.84%, 99.97%, 99.97%,
99.85%, and 99.76% were obtained for 124Am, 238Pu, 239Pu, 235U,
and 238U, respectively. Iron was effectively scrubbed from the TRUEX
solvent, resulting in only 0.7% of the Fe exiting in the strip product.
Mercury was extracted by the TRUEX solvent (74%) and stripped from

http://www.tanks.org/
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the solvent in the 0.25 M Na2CO3 wash section. Only 0.45% of the Hg
exited with the high-activity waste strip product. The 0.01 M HEDPA
strip section back-extracted 99.4% of the actinide activity from the
TRUEX solvent. However, poor material balances for the actinides,
combined with the slight amount of precipitate observed when the
stage 11 (strip product) solution was re-equilibrated after shutdown,
indicate that a precipitate formed in the strip section during operation.
It is expected that this precipitate can be eliminated with a small
adjustment of the HEDPA concentration and/or flowrate in the strip
section.

Revised: December 6, 1999
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Reference Abstract
Technical Report on the Impact of
MgOon Defense Waste Processing

Facility (DWPF) Glass Liquidus
Temperature and Durability (U)

Abstract

The purpose of this study was to determine the effect(s) of removing
MgO from DWPF frits to assess the impact on liquidus temperature
(TL) and the durability of the glass product. Removal of MgO from the
frit was hypothesized to lead to a decrease in liquidus temperature
and thereby allow increased waste loading.

Calculations were carried out in order to produce several glass
compositions without magnesium oxide. The new glasses, in addition
to pre-existing glass frits, were then used to create an experimental
matrix that would encompass the entire range of compositions and
temperatures of interest. Liquidus temperatures predicted by the
current or a first draft and a proposed DWPF (herein after referred to
as draft DWPF correlation) liquidus correlation were used as
guidelines. The current liquidus model has no MgO dependency, while
the draft DWPF correlation liquidus model suggests a dependency.

Liquidus temperature was measured using two techniques, specifically
an isothermal method and a gradient furnace method. Two glasses
with previously measured TL were used to aid in assessing the
accuracy of the measurement techniques. These were the DWPF-
10/27 start-up frit and the National Institute of Standards and
Technology (NIST) SRM-773 liquidus measurement standard glass.
Durability was determined using the standardized Product
Consistency Test (PCT-A, ASTM C1285-97).

Analysis on the liquidus samples was carried out using a transmitted-
light stereo optical microscope with magnification capabilities up to
108X. In some instances, other microscopic methods (1000X
microscope or SEM) were used in an attempt to clarify observations
made at lower magnifications.

http://www.tanks.org/
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Overall, the results appear to indicate that the predicted benefit of a
lower liquidus temperature by removal of MgO from the frit was not
realized. In most cases, the liquidus temperature measured was
higher than values predicted by either correlation. In addition, the two
standard glasses used to test the accuracy of the measurement
method were inconsistent with previously measured results. The NIST
glass TL was measured accurately with isothermal method but not
with the gradient method. The DWPF 10/27 start up frit had lower TL
values than previously measured using both techniques. Therefore, it
appears that additional study and refinement of the liquidus
measurement techniques is necessary before TL values can be
assigned with any degree of confidence.

In most cases, durability did not appear to be negatively affected by
the removal of MgO. Glasses with equivalent compositions, with and
without MgO, appeared to have equivalent durabilities except for the
WCP Purex glass that became significantly less durable when the
MgO was removed.

Revised: December 6, 1999
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Reference Abstract
Annual Report on Clemson/INEEL

Melter Work Status of Replacement
Heater Modules for Pour Spout

Heater (U)

Executive Summary

The Defense Waste Processing Facility (DWPF) melter
was designed 15 years ago.  The DWPF melter has been
operated non-radioactively for 2 years plus radioactively for
3 years.  During the first two years of radioactive operation
of the DWPF process, several areas for improvement in
melter design were identified.  Due to the need for a
process that allows continuous melter operation, the down
time associated with disruption to melter operation and
pouring has significant cost impact.  A major objective of
this task is to address performance limitations and
deficiencies identified by the user, DWPF.  The test melter,
a full DWPF size stirred melter, and related test
components have been installed and tested at Clemson
University's Environmental Technologies Laboratory
(CETL) with Westinghouse Savannah River Company
(WSRC) control and monitoring.  The task installed, tested,
and operated the melter, including design, construction
and operation of a full scale simulated DWPF Riser and
Pour Spout.

This work was performed in collaboration with Task
Technical Plans (TTP) RL37WT31-C and ID77WT31-B. 
The site tasks were to improve the feed melter chemistry,
improve melt rate, reduced corrosion, and reduce foaming
as demonstrated in a melter.  For application to Idaho High
Activity Waste (HAW), the glass chemistry work in the
Tanks Focus Area (TFA) Task 98059 was integrated with
this task to ensure materials compatibility and to define
performance requirements.

http://www.tanks.org/
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During FY99, SRTC and Clemson continued testing of
melter Pour Spout improvements.  Operational testing of
the stirring feature of the melter being used to achieve high
pour rates for Pour Spout design was conducted.  A
comprehensive test program is being performed with the
objective of improving operability issues by evaluating
alternative critical component designs.

Additionally, a joint SRTC/PNNL team evaluated
commercially available melter designs (national and
international) for application in the DWPF and at Idaho. 
The candidate commercial melter of the high frequency
induction melter type was considered to be at the point of
development where systematic investigation by DOE
should be conduced.  A unit is in low level waste operation
in Russia, and is scheduled for High Level Waste
immobilization in France.  These systems offer cost
incentive associated with waste volume reduction because
of higher than current operating temperatures.  The results
of this evaluation are being integrated with work performed
at Florida International University (FIU).

Other activities from FY99 included the start of testing of a
DWPF Cs bearing stream, preliminary evaluation of redox
requirements for both DWPF and INEEL, and support of
initial testing with higher Zr compositions.  This task has
been coordinated with existing process flowsheets, facility
analytical capabilities, off-gas safety constraints, and
melter capabilities.  This year's activities focussed primarily
on setting up redox testing apparatus and assisting with
the batching and melting of INEEL surrogate waste.

Revised: September 14, 2000
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Reference Abstract
Savannah River Site Salt Processing

Project R&D Program Plan, Rev 0
The Department of Energy's (DOE) Savannah River Site
(SRS) high-level waste (HLW) program is responsible for
storage, treatment, and immobilization of HLW for
disposal. The Salt Processing Project (SPP) is the salt
(soluble) waste treatment portion of the SRS HLW cleanup
effort. The overall SPP encompasses the selection, design,
construction and operation of treatment technologies to
prepare the salt waste feed material for the site's Saltstone
Facility and vitrification facility (Defense Waste Processing
Facility [DWPF]). Major constituents that must be removed
from the salt waste and sent as feed to DWPF include
actinides, strontium, and cesium.

SRS successfully demonstrated the In-Tank Precipitation
(ITP) process for salt waste treatment both on a moderate
and full-scale basis with actual SRS salt waste in the
1980s. The ITP process separates the cesium isotopes
from the non-radioactive salts by tetraphenylborate
precipitation. By 1995, the site's contractor, Westinghouse
Savannah River Company (WSRC), completed design and
construction activities for the ITP facility. During radioactive
startup of ITP in 1995, higher than predicted releases of
benzene occurred. The contractor initiated additional
laboratory and facility tests to determine the cause of the
escalated benzene generation and to return the facility to a
safer status by removing the benzene contained within the
facility. In August 1996, the Defense Nuclear Facility
Safety Board (DNFSB) issued Recommendation 96-1. The
DNFSB recommended that operations and testing in the
ITP Facility not proceed without an improved
understanding of the mechanisms of benzene generation,
retention, and release.

In 1999, DOE-Headquarters asked the National Academy
of Sciences (NAS) to independently review the
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Department's evaluation of technologies to replace ITP. As
a result of the NAS review, DOE agreed that further
research and development on each alternative was
required to reduce technical uncertainty prior to a down-
select. In March 2000, DOE-Headquarters requested the
Tanks Focus Area (TFA) to assume management
responsibility for the SPP technology development
program at SRS. The TFA was requested to review and
revise the technology development roadmaps, develop
down-selection criteria, and prepare a comprehensive
Research and Development Program Plan for the three
candidate cesium removal technologies, as well as the
alpha and strontium removal technologies that are part of
the overall SPP.

This Research and Development Program Plan describes
the technology development needs for each process that
must be satisfied to reach a down-selection decision, as
well as continuing technology development required to
support conceptual design activities for the SPP. Previous
results are summarized, ongoing Fiscal Year (FY) 2000
work is described, and plans for FY01 work are presented.
In addition, TFA's roadmap reviews identified initiatives
outside the current baseline that are recommended for
addition to the FY00 and FY01 program. A detailed
integrated schedule of all research and development tasks
has been prepared an is being used by all program
participants to manage and to report status on their
activities. The program is focused on resolving high-risk
areas for each alternative cesium-removal process by mid-
FY01 in order to support a DOE down selection decision
by June 2001.

Revised: September 14, 2000
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Reference Abstract
Tank Waste Remediation System

Retrieval and Disposal Mission Phase
1 Financial Analysis

SUMMARY

The purpose of the Tank Waste Remediation System Retrieval and
Disposal Mission Phase 1 Financial Analysis is to provide a third-party
quantitative and qualitative cost and schedule risk analysis of HNF-
1946, Tank Waste Remediation System Retrieval and Disposal
Mission Initial Updated Baseline.

Revised: December 6, 1999
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Reference Abstract
A Data And Standard Material For

Use In Acceptance Testing Of Low-
Activity Waste Products

Executive Summary

We have conducted replicate dissolution tests following the product
consistency test (PCT) procedure to measure the mean and standard
deviation of the solution concentrations of B, Na, and Si, at various
combinations of temperature, duration, and glass/water mass ratio.
Tests were conducted with the glass formulated to be compositionally
similar to low-activity waste products anticipated for Hanford to
evaluate the adequacy of test methods that have been designated in
privatization contracts for use in product acceptance. The data base
provided by these tests can also be used to assess the credibility of
the results of tests with waste products that are reported by
contractors. Statistical analyses of the test results indicate that,
whereas the mean concentrations increase with increasing
temperature, mass ratio, and duration, the standard deviation of
replicate tests is not significantly affected by these test parameters
over the range of values that was evaluated. The test precision was
determined primarily by the analytical uncertainty in the solution
analyses, which will vary with the technique used to qualify the
solution concentrations. An important finding from this set of tests is
that the solution concentrations generated in tests at 20°C will likely
be too low to measure the dissolution rates of waste products reliably.
Based on these results, we recommend that the acceptance test be
conducted at 40°C. Tests at 40°C generated higher solution
concentrations, were more easily conducted, and measured rates
were easily related to those at 20°C. Replicate measurements of other
glass properties were made to evaluate the possible use of LRM-1 as
a standard material. These include its composition, homogeneity,
density, compressive strength, the Na leachability index with the
ANSI/ANS 16.1 leach test, and if the glass is characteristically
hazardous with the toxicity characteristics leach procedure. The
values of these properties were within the acceptable limits identified
for Hanford low-activity waste products. The reproducibility of replicate

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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tests and analyses indicates that the glass would be a suitable
standard material.

Revised: December 6, 1999
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TFA FY 2002 Salt Processing
Project Call for Proposals
Questions and Responses

Task 1: Larger-Scale Monosodium Titanate (MST) Test

Question#1: "...the version of the above document (PNNL-13253) that is accessible at
the web site given in the call (Under task 1) leads to Rev 0 (May 2000) instead of Rev 1
(Nov 2000). Do you have a link for Rev 1 or know how we can otherwise access a copy?

Response: The link to the Tanks Focus Area Savannah River Site Salt Processing Project
(SPP) Research and Development Program Plan within the SRS SPP web page is not
current. Shortly, this link will be updated to point to the correct version (Revision 1) of the
Research and Development Program Plan. Meanwhile, Revision 1 may be accessed at the
following site: spp1/spp.html.

Task 2: Organic Decomposition Pathway Study

Task 3: Organic and Actinide Characterization

Task 4: Contactor Hydraulics with Modified Solvent

Task 5: Filter Cleaning Studies

Task 6: Identify Off-line Method (Alpha Analysis) to Meet
Process Cycle Time

Task 7: Demonstration of Pilot-Scale Up Flow Moving Bed
Column for CST Non-Elutable Ion Exchange

Question #1: For Task 7, Table 1, item 17, should not sodium "nitrate" read sodium
"nitrite"?

Response: The table should read sodium "nitrite" and has been corrected.

 

General Questions/Responses

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Question #1: The proposal form has a section entitled "TFA Need" where you ask for the
specific TFA need that the task supports. Why is the need asked for when the entire call
supports the SRS Salt Processing Project? Should we list SR01-2058-S, Develop Solvent
Extraction System for Co-Removal of Cesium, Strontium and Other Actinides, for all
proposals submitted?"

Response: The proposer should consider the "need" as that expressed within the
"Description of Need and Timing" sections of the call. In other TFA calls for proposals, the
TFA may actually identify a site science and technology needs statement for additional
information. However, for this call for proposals the proposer should consider the content of
the "Description of Need and Timing" sections (including any referenced documents) as the
"need."

 

Updated: September 27, 2001
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Attachment 1: Proposal Guidance
This attachment contains guidance from the Tanks Focus Area (TFA) for the
preparation of proposals in response to the work scope(s) described in
Attachment 2. The proposals should present planning for the lifecycle of the
work, with the proposed FY 2002 work clearly segregated and presented in
greater detail than the plans for any subsequent fiscal years. Proposals
submitted in response to this call must be received by the
TFA by 4:30PM (Pacific Time), October 9, 2001.

Format and Content

The format for the proposals is described in Attachment 3. Work scope
descriptions must be succinct and clearly written. The merit of the proposed
ideas will be judged as presented in the proposal. Therefore, it must be
clear to the reviewers how the proposal solves the stated problem and
contributes to DOE's overall objective of remediating tanks more cost
effectively. It is important that this format be followed and that the proposals,
including appendices, be no longer than 12 pages. Statements of
qualifications for the proposing organizations and resumes for the Principal
Investigator (PI) or Co-Principal Investigators should be attached as
appendices. Proposals must be submitted in hard copy with an original and
five copies. Electronic submissions are not acceptable. Proposals not
meeting the format criteria detailed in Attachment 3 will be
returned to the submitting organization without review. If a
proposal is selected for funding, the PI will be required to write a full
Technical Task Plan (TTP) in accordance with TTP guidance before funding
will be authorized.

Technical Approach

The technical merit of proposed ideas will be the dominant criteria for
judging proposals. Proposals must contain

A concise discussion of the technical approach, including the merits of
the approach relative to meeting the described need

The technical issues that must be resolved

How the proposed work differs from or advances the state of the art,
and

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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How the proposal relates to work being conducted at other labs,
universities, or commercially

This discussion must also make clear the benefits of the approach for
reducing costs and technical or programmatic risks of tank remediation.

User Interface and Collaborations

The TFA is committed to meeting users' needs. Recognition of this
commitment is critical to a successful proposal. The goal is to establish
teams of users, developers, and producers to focus the activity, ensure it
addresses field operational requirements, and expedite deployment. For
work scope identified in this call, the Salt Processing Project (SPP) will
facilitate technical and operational exchanges and ensure programmatic
and operational links with users at all tank sites; the PI, with support of the
SPP, will be responsible for establishing successful industry partnerships.

Cost and Schedule Control and Quality Assurance

The TFA is working with DOE-SR to address needs associated with
advancing the conceptual design of the Salt Processing Project. As such,
the program must operate a management control system that

Identifies the work and schedules required to achieve program goals

Relates budgets to the identified work

Tracks performance against plans

Identifies and resolves performance variances, and

Ensures that data generated by the program is of sufficient quality for
use in the conceptual design of the Salt Processing Project

Controls work plans during program changes.

The TFA acknowledges that project costs are in part driven by
administrative requirements. In keeping with the DOE's philosophy, it is our
intent to keep these requirements to a practical minimum. However, in
planning and budgeting your proposal, please keep in mind that the
technology development activities associated with this solicitation are
required to be controlled to the extent necessary to ensure that the requisite
levels of quality are achieved. The activities associated with this solicitation
can have a major impact upon the achievement of site program objectives.
This includes deliverables that will be critical to major decisions associated
with technology applications. Therefore, 10 CFT Pat 830.120, "Quality
Assurance Requirements," and the "Implementation Guide for Use with 10
CFR Part 830.120" (G-830.120-REV.0) apply to the activities described by
this solicitation.

Following approval of selected proposals and prior to beginning work in FY
2002, with respect to quality assurance requirements, the performing



TFA - TFA FY 2002 Salt Processing Project Call for Proposals

http://emslws03/tfa/proposals/02proposals/02spp/attach1.htm[10/13/2009 11:02:17 AM]

organizations responding to this solicitation shall submit the following items:

1. Name, title, address, and phone number of a project/program support (or
equivalent) contact within the performing organization that will be
responsible for project management/project controls of the planned work
scope.

2. Description of the quality management system to be applied to the
defined work scope, including:

a) A matrix between the requirements of 10 CFR Part 830.120 and the
performing organization's implementing processes and procedures, and

b) Justification for 10 CFR Part 830.120 requirements judged to
be not applicable to the performing organization's work scope.*

3. A copy of the DOE document approving the performing organization's
Quality Assurance Program. If not yet approved, an explanation as to the
status of its written Quality Assurance Program and the scheduled due date.

The performing organization shall obtain the TFA's acceptance of the
performing organization's quality management system description before
beginning work in FY 2002. This acceptance may require a site visit and
evaluation by representatives of the TFA to ensure that the performing
organization and all subcontractors comply with the applicable quality
management system requirements.

* The "Implementation Guide for Use with 10 CFR Part 830.120" will be used to determine
what requirements will be applied and how they will be applied.

Evaluation Process and Criteria

The proposals will be screened to determine if they address defined TFA
needs, the cost and schedule are appropriate, and the technical merit of the
proposal is of sufficient quality to warrant further review. Submittals that do
not meet these requirements may be declined or returned for further
clarification.

Following the initial screening, the submittals will be evaluated against an
established set of criteria shown in Attachment 4. Proposal scores will be
considered relative to proposal costs in order to determine the most cost-
effective activities. The result of this evaluation will be a ranked list of
proposals. The order of the submittals will be used by the TFA as a guide
for selecting tasks and performers. Programmatic needs and funding
limitations will affect the final selection of proposals to be funded.

Proposal Submission and Response Schedule

Proposal submittals are due at 4:30PM (Pacific Time) on October 9, 2001,
and should be addressed/delivered to:

Ronnie L. Dawson, MSIN: A7-80
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Tanks Focus Area Program
U.S. Department of Energy
825 Jadwin Avenue (Express Address)
P.O. Box 550
Richland, WA 99352
Phone: (509) 372-4023
Fax: (509) 372-4037
Email: Ronnie_L_Dawson@rl.gov

Proposals submitted after the deadline will not be reviewed or evaluated
and will be returned as "non-responsive." All unsuccessful proposers will be
notified by letter stating the reason for nonselection of the proposal. The
reviewers' names, comments and specific rankings for individual proposals
will not be distributed. Successful proposers will be provided specific
guidance and comments for the Principal Investigator to prepare a
Technical Task Plan (TTP).
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Attachment 2: Work Descriptions
Identifying Seven Technology Needs
with Potential Funding for FY 2002

Task 1: Larger-Scale Monosodium Titanate (MST)
Test

1. Description of Need and Timing: The SPP proposes use of
monosodium titanate to remove strontium and selected radionuclides from
high-level waste. Previous studies provide the technical bases for the
conceptual design of a pilot facilty and a final processing facility. These
studies examined the removal efficiency using small (~100 mL) samples.
The testing only included a single evaluation of the influence of mixing and
only in these small volumes. Testing in FY01 at larger scale suggested
decreased efficiency unless the process occurs at optimal mixing
conditions. The proposed work will perform a demonstration at larger scale
(i.e., 100 L or larger) using expected mixing conditions for the pilot facility.
The testing will demonstrate how performance changes with mixing energy
in a limited parametric test. Testing will use strontium, plutonium, uranium,
and neptunium tracers in a simulated waste with recipe specified by
Savannah River Technical Center (SRTC) personnel.

For more information, review the following references. The second
reference describes the recipe for the simulated waste and the
concentrations of radionuclides used in the previous testing. Although these
may change before final award of the task, these values give the proposal
writer approximate guidance.

Tanks Focus Area Savannah River Site Salt Processing Project R&D
Summary Report (TFA-0105, May 2001) 

D. T. Hobbs, "Phase V Simulant Testing of Monosodium Titanate
Adsorption", WSRC-TR-2000-00142, May 22, 2000 

"Savannah River Site Salt Processing Project Research and
Development Program Plan" (PNNL-13253, Rev. 1, November 2000)

The reader may find the above reports at the following internet site: 
http://www.srs.gov/general/srtech/spp/ilinks.htm.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.srs.gov/general/srtech/spp/ilinks.htm
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2. End Users: Savannah River Site - High Level Waste

3. Technical Performance Requirements:
FY02 Project Scope: Current plans for the pilot facility does not include a
baseline test for plutonium removal using radiotracers. This proposed test
examines the performance of MST for plutonium removal on an intermediate
scale (between that of the previous real waste demonstrations and the pilot
facility). Depending upon the final schedule defined for the pilot facility, this
task may only proceed though equipment preparation in FY02 with testing
occurring in early FY03. Final pilot schedule (end of FY01) will determine
FY02 and FY03 strategy.

FY03 Project Scope: The demonstration will occur in early FY03 with final
documentation in advance of the radioactive commissioning of the pilot
facility (i.e., nominally by March 2003).

4. Other Performance Requirements:

FY02 Deliverable
Technical Report (report to detail equipment
design and results of shakedown tests to
confirm mixing performance in equipment

9/24/02

FY02 Performance Milestones
Complete Design 3/31/02

Complete Equipment Installation and
Shakedown Tests 9/24/02

FY03 Deliverables
Technical Report (report addresses the result
of the demonstration including detailed kinetic
data for removal of each radionuclide at time
intervals of 0, 2, 4, 8, 16, 24, and 72 hours.)

3/31/03

FY03 Performance Milestones
Complete Demonstrations 1/31/03

Issue Technical Report 3/31/03

5. Potential Funding Available: FY 2002: $345K, pending funding
availability. FY 2003: $195K

Task 2: Organic Decomposition Pathway Study

1. Description of Need and Timing: The Salt Processing Program
(SPP) at Savannah River Site has selected solvent extraction for removal of
Cs-137 from high level waste salt solutions. The solvent extraction process
is called Caustic Side Solvent Extraction (CSSX). The solvent used for
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cesium (Cs) extraction is a combination of three organic compounds
dissolved in Isopar(R)L. The Cs extractant is a new compound composed of
a calix[4]arene with two crown ether groups attached (calix[4]arene-bis(tert-
octylbenzo-crown-6)). The process requires a phase modifier to maximizes
the extractant solubility and solubility of the anion associated with Cs. The
alcohol 1-(2,2,3,3-tetrafluoropropoxy-3-(4-sec-butylphenoxy))-2-propanol
was synthesized for use in this solvent. The third solvent component,
trioctylamine, is a suppressor that aids in stripping the Cs from the solvent.
Tests to date have not shown any decomposition of the extractant and only
minor degradation of the modifier due to chemical or radiolytic reactions. In
order to ensure that there are no reactions that would result in safety
problems or process failure, a review of the literature is needed to identify
reaction conditions that decompose or alter the composition of the
extractant, modifier, and suppressor. This information is needed by the end
of FY02.

The following documents of interest can be found on the SPP website: 
http://www.srs.gov/general/srtech/spp/ilinks.htm

Details about the solvent system, waste composition, and process
conditions:
P. V. Bonnesen, et al., "A Robust Alkaline-Side CSEX Solvent
Suitable for Removing Cesium from Savannah River High Level
Waste," Solv. Extr & Ion Exch., 18(6), 1079-1107 (2000). 

Solvent composition, radiolytic and chemical stability: 
Oak Ridge National Laboratory (ORNL). 2001. Caustic-Side Solvent
Extraction Chemical and Physical Properties Progress in FY 2000 and
FY 2001, CERS/SR/SX/019. Oak Ridge, Tennessee (listed in section
titled: Research and Development - Caustic Side Solvent Extraction,
2001 Test Reports).

Waste components: 
Westinghouse Savannah River Company (WSRC). 2000. Preparation
of Simulated Waste Solutions for Solvent Extraction Testing, WSRC-
RP-2000-00361. Aiken, South Carolina (listed in section titled
Research and Development - Alpha Removal, 2000 Test Reports).

Radiation stability: 
Oak Ridge National Laboratory (ORNL). 2001. Batch-Equilibrium Hot-
Cell Tests of Caustic-Side Solvent Extraction (CSSX) with SRS
Simulant Waste and Internal Cs-137 Irradiation, CERS/SR/SX/021
(listed in section titled: Research and Development - Caustic Side
Solvent Extraction, 2001 Test Reports

2. End Users: Savannah River Site - High Level Waste

3. Technical Performance Requirements:

FY02 Project Scope: This activity requires a search of the chemical
literature for reaction conditions that potentially decompose the extractant,

http://www.srs.gov/general/srtech/spp/ilinks.htm
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modifier, or suppressor in the CSSX solvent system. The range of reaction
conditions of interest includes temperature (20 to 100 deg C), radiation (0 to
10 Mrad), aqueous phase pH (0.2 M nitric acid to 4 M sodium hydroxide),
and presence of oxygen (1 atmosphere air to 1 atmosphere inert gas). Of
particular interest are reactions with major or trace components of high-level
radioactive waste, or compounds formed by mixing of the waste and acid
streams. Slow reactions that consume an insignificant fraction (<0.1%) of
the solvent components per year of operation are not of interest. Since little
data is likely to be found on the exact compounds in the CSSX solvent
system, the search should include structurally related compounds. A report
will be prepared summarizing conditions that pose threats to the stability of
the solvent system based on literature information.

FY03 Project Scope: None

4. Other Performance Requirements:

FY02 Deliverable
Technical Report (based on literature survey that identifies
reaction conditions that could potentially decompose the
extractant, modifier, or suppressor in the CSSX system)

FY02 Performance Milestone
Technical Report 8/31/02

5. Potential Funding Available: FY 2002: $66K

Task 3: Organic and Actinide Characterization

1. Description of Need and Timing: The high level waste (HLW) at
the Savannah River Site was generated during processing of nuclear
materials by solvent extraction with tributyl phosphate and by ion exchange
with both anion and cation exchange resins. Residual portions of these
organics as well as gelatin, Alconox, and potentially other organic
complexants were transferred to the HLW tanks along with the aqueous
solutions. Subsequent degradation of these organics has produced
degradation products such as dibutyl phosphoric acid, trimethylamine, and
other organics at very low concentrations. Measurements of organic
compounds are limited due to the intense radioactivity of the samples.
Identification and quantification of the organic species present are needed
to determine if the compounds will interfere with processing of the wastes
through the solvent extraction process selected for Cs removal from these
wastes.

In addition to analyses of organic constituents, confirmatory analyses of
certain radionuclides (including isotopic distribution) are needed. These
determinations should include strontium, plutonium, uranium, neptunium,
americium, and curium.

The analyses are needed by the end of FY02.
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2. End Users: Savannah River Site - High-Level Waste

3. Technical Performance Requirements:

FY02 Project Scope: This activity requires the development and testing of
analytical procedures suitable for trace organic compounds in SRS high
level waste. Trace compounds include methanol, butanol, toluene, n-
paraffin, tri-, di-, and mono-butylphosphate, trimethylamine, and dimethyl
siloxanes. The procedures may include preconcentration or
decontamination to obtain low detection limits with highly radioactive
samples. After demonstrating the analytical procedures with simulated
waste solutions, up to six samples of undiluted SRS high-level waste will be
provided to the selected performer and the performer will use the
procedures to identify and measure organic compounds present. A
prerequisite for this activity is an SRS report identifying potential organic
compounds and their concentrations in the waste.

The radionuclide analytical procedures may require development or
modification to enable detection of very low concentrations of alpha emitters
in these concentrated salt solutions. The same samples provided for the
organic analyses also must be used for the radionuclide analyses.

FY02 Deliverables: Technical report providing detailed analyses of organic
constituents and radionuclides.

FY02 Performance Milestones
Technical Task or Experimental and QA Plan 2 wks after funded
Interim report on sample preparation and methods
development 4/30/02

Complete organic and radionuclide analyses 7/31/02
Technical report on organic and radionuclide analyses 8/30/02

4. Potential Funding Available: FY 2002: $291K. 

Task 4: Contactor Hydraulics with Modified Solvent

1. Description of Need and Timing: The Salt Processing Program
(SPP) at Savannah River Site has selected solvent extraction for removal of
Cs-137 from high level waste salt solutions. The solvent extraction process
is called Caustic Side Solvent Extraction (CSSX). The solvent used for
cesium (Cs) extraction is a combination of three organic compounds
dissolved in Isopar(R)L. The Cs extractant is a new compound composed of
a calix[4]arene with two crown ether groups attached (calix[4]arene-bis(tert-
octylbenzo-crown-6, BOBCalixC6)). The process requires a phase modifier
to maximizes the extractant solubility and solubility of the anion associated
with Cs. The alcohol 1-(2,2,3,3-tetrafluoropropoxy-3-(4-sec-butylphenoxy))-
2-propanol was synthesized for use in this solvent. The third component in
the solvent is trioctylamine, which aids in stripping the Cs from the solvent.
Work during FY01 showed that the BOBCalixC6 in the solvent exceeded its
solubility, although solutions stored for as long as 1 year did not show
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solids. The solvent is being optimized during the last quarter of FY01 by
changing concentrations of all three components. The optimized solvent
may have different physical properties such as density, dispersion number,
and viscosity that could affect the hydraulics of the contactor. Hydraulic
testing of the new solvent composition in centrifugal contactors is needed to
ensure that operability of the solvent for the process. The information is
needed as soon as possible to ensure operability of the pilot plant planned
for testing the process.

Further information on testing during FY01 may be found at the SPP web
site at .http://www.srs.gov/general/srtech/spp/ilinks.htm

2. End Users: Savannah River Site - High-Level Waste

3. Technical Performance Requirements:

FY02 Project Scope: This task will test hydraulic operation of centrifugal
contactors for extraction, and scrub and strip sections using the optimized
solvent with CSSX waste simulant. The tests will measure total hydraulic
capacity, mass transfer efficiency, and phase entrainment for both phases
using a single centrifugal contactor stage for comparison with similar results
obtained with solvent during FY01.

FY03 Project Scope: None.

4. Other Performance Requirements

FY02 Deliverables
Technical report on the total hydraulic capacity, mass transfer
efficiency and phase entrainment of the optimized CSSX
solvent in a centrifugal contactor stage.

FY02 Performance Milestones
Technical Task or Experimental and QA
Plan

2 wks after
funding

Complete hydraulic testing 6/30/02

Issue Technical Report 9/15/02

5. Potential Funding Available: FY 2002: $405K.

Task 5: Filter Cleaning Studies

1. Description of Need and Timing: The baseline process for the Salt
Processing Project assumes use of oxalic acid to clean the cross-flow filters
so as to remove residual sludge and monosodium titanate. This work will
examine the use of alternate chemicals for cleaning.

For more information, review the following references.

http://www.srs.gov/general/srtech/spp/ilinks.htm
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Tanks Focus Area Savannah River Site Salt Processing Project R&D
Summary Report (TFA-0105, May 2001) 

M. R. Poirier, F. F. Fondeur, T. L. Fellinger, and S. D. Fink, "Cross-
Flow Filtration Demonstration for Slurries Containing High Level
Waste Sludge and Monosodium Titanate", WSRC-TR-2001-00212,
April 11, 2001. 

"Savannah River Site Salt Processing Project Research and
Development Program Plan" (PNNL-13253, Rev. 1, November 2000)

The reader may find the above reports at the following internet site:
http://www.srs.gov/general/srtech/spp/ilinks.htm.

2. End Users: Savannah River Site - High-Level Waste

3. Technical Performance Requirements:

FY02 Project Scope: Filter Cleaning Studies using simulated waste and real
waste. Examine nitric vs. oxalic acid and value reagents to enhance
cleaning. The proposed work will evaluate cleaning efficiency for cross-flow
filters using both simulated and actual high-level waste. Studies will
compare the cleaning efficiency obtained using oxalic acid (i.e., as in the
baseline flowsheet), nitric acid, and methods using various additives aimed
at improving leaching efficiencies for trapped solids. The latter will make use
of results from FY01 studies of sludge leaching conducted at SRTC.

FY03 Project Scope: None.

4. Other Performance Requirements:

FY02 Deliverable
Technical report detailing the effectiveness of the various
cleaning options.

FY02 Performance Milestones  
Complete Screening Tests 2/28/02

Complete Crossflow Tests 6/30/02

Complete Analysis of Cleaning Solutions 7/31/02

Technical Report 8/31/02

5. Potential Funding Available: FY 2002: $130K

Task 6: Identify Off-line Method (Alpha Analysis) to
Meet Process Cycle Time

1. Description of Need and Timing: The baseline design assumes
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use of off-line analytical methods to determine strontium and total alpha
content of the treated waste. The entire response time - including sample
transfer - is assumed less than 20 hours. This task identifies and compares
applicable technologies.

For more information, review the following references.

Tanks Focus Area Savannah River Site Salt Processing Project R&D
Summary Report (TFA-0105, May 2001) 

"Savannah River Site Salt Processing Project Research and
Development Program Plan" (PNNL-13253, Rev. 1, November 2000)

The reader may find the above reports at the following internet site: 
http://www.srs.gov/general/srtech/spp/ilinks.htm.

2. End Users: Savannah River Site - High-Level Waste

3. Technical Performance Requriements:

FY02 Project Scope: Identify off-line methods to meet process cycle time
specification for 20-hour response on strontium and alpha analyses. The
pre-conceptual design for the Salt Waste Processing Facility assumes use
of off-line analyses to measure the strontium and alpha emitter content of
waste following treatment with monosodium titanate. The calculations to
date assume a 20-hour response time for this analysis. The proposed work
will survey available methods, select the most promising candidates, and
evaluate performance on simulated and real wastes.

FY03 Project Scope: FY03 scope may include development and
demonstration of the most promising methods. (TBD)

4. Other Performance Requirements

FY02 Deliverables
Technical report defining the available technologies, describing
the relative advantages (e.g., response time, secondary waste
generation raters, samples sizes required, etc.), and the
equipment needed (with approxiamte cost information). The
report should define instances where the technology is currenlty
implemented in an industrial quality laboratory (as opposed to a
research laboratory). Information on maintenance and reliability
needs should be provided where possible.

FY02 Performance Milestones
Provide technical briefing on methods 2/28/02

Issue technical report 4/30/02

FY03 Deliverable: TBD
FY03 Performance Milestones: TBD

http://www.srs.gov/general/srtech/spp/ilinks.htm
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5. Potential Funding Available: FY 2002: $45K; FY 2003: TBD

Task 7: Demonstration of Pilot-Scale Up Flow
Moving Bed Column for CST Non-Elutable Ion
Exchange

1. Description of Need and Timing: The Savannah River Site intends
to issue a Request For Quotation to design, build, and test a Pilot Plant Up
Flow Moving Bed (UFMB) ion exchange system to remove cesium from
simulated (non-radioactive) high-level waste. Results are needed by the
end of FY02 with a final technical report in first quarter FY03.

The moving-bed design is being investigated as an alternative/backup to the
solvent extraction process that has been identified as the primary
technology for cesium removal. The UFMB differs from the more traditional
fixed-bed systems in that the liquid waste flows upward through column.
New ion exchange media is added to the top of the vessel and a small
quantity of the spent ion exchange media is periodically removed from the
bottom of the vessel.

For this application crystalline silicotitanate (CST) has been selected as the
ion exchange media. This material is cesium selective, non-elutable, dense,
inorganic-based sorbent manufactured solely by UOP, LLC and sold in an
engineered form as IONSIV® IE-911.

For more information, review the following references.

S. N. Yen, J. A. Pike, R. A. Jacobs, M. R. Poirier, B. M. Sahawneh, R.
K. Leugemors, "Evaluation of Alternate Ion Exchange Designs for CST
Non-Elutable Ion Exchange Process", WSRC-TR-200-1-00133, Rev.
0, April 10, 2001. 

Tanks Focus Area Savannah River Site Salt Processing Project
Research and Development Summary Report, TFA-0105, May 2001.

The reader may find the above reports at the following internet site:
http://www.srs.gov/general/srtech/spp/ilinks.htm.

2. End Users: Savannah River Site - High Level Waste

3. Technical Performance Requirements: The full-scale process is
envisioned to operate as follows:

Fresh IE-911 will be mixed with a sodium hydroxide (NaOH) solution,
slurried, and periodically transferred to the top of the UFMB vessel. The
spent IE-911 at the bottom of the bed will be periodically discharged from
the cone-shaped bottom to the CST Rinse Tank (1100 gallons working
volume). To avoid piping penetrations at the bottom of the vessel, the spent
IE-911 will be transferred via sluicing (or another equivalent method) using
feed as the sluicing medium. Spent IE-911 will then be rinsed using a mix-

http://www.srs.gov/general/srtech/spp/ilinks.htm


TFA - TFA FY 2002 Salt Processing Project Call for Proposals

http://emslws03/tfa/proposals/02proposals/02spp/attach2.htm[10/13/2009 11:02:19 AM]

and-settle process with NaOH and water to remove dissolved solids prior to
transfer to a Loaded CST Hold Tank. The liquid waste (see Table 1 for
formulation) will be fed into the bottom of the UFMB vessel and will overflow
a weir at the top into a treated storage tank. 

Table 1. Formulation for SRS Average Simulant

Step
No. Chemical/Action Formula 250-gal

Amt.
170-gal
Amt. Lbs.

1 Deionized (DI)
Water

H2O 600 L 408 L --

2 Agitate the liquid -- -- -- --

3 Caustic soda NaOH 119.23 kg 81.08 kg 178.8

4 Aluminum nitrate
hydrate

Al(NOs)3x9H2O
(add slowly)

110.03 kg 74.82 kg 165.0

5 Mix for 1 h. -- -- -- --

6 Sodium carbonate Na2CO3 16.05 kg 10.91 kg 24.1

7 Sodium sulfate Na2SO4 20.16 kg 13.71 kg 30.2

8 Trisodium
phosphate

Na3PO4x12H2O 3.48 kg 2.37 kg 5.2

9 Sodium oxalate Na2C2O4 0.51 kg 0.35 kg 0.8

10 Sodium silicate Na2SiO3x9H2O 1.07 kg 0.73 kg 1.6

11 Sodium molybdate Na2MoO4x2H2O 0.54 kg 0.37 kg 0.8

12 Sodium chloride NaCl 1.36 kg 0.92 kg 2.0

13 Sodium fluoride NaF 1.27 kg 0.86 kg 1.9

14 Potassium nitrate KNO3 1.43 kg 0.97 kg 2.1

15 Cesium chloride CsCl 25.80 g 17.54 g 17.5 g

16 Sodium nitrate NaNO3 96.10 kg 65.35 kg 144.1

17 Sodium nitrite NaNO2 33.95 kg 23.09 kg 50.9

18
Fill with DI water to
make 946 L (250
gal)

-- 946 L 643 L --

19 Mix solution for 1 h. -- -- -- --

Note: Proposers should be aware that all of the above chemicals are required for the test
(no exceptions); also, all chemicals are not readily available and sufficient time must be
allowed for procurement of chemicals.

Test System Design Requirements

1. The column diameter will be sized to achieve a superficial liquid velocity
of 4.1 cm/minute and the column height will be sized to 16 feet of bed
length. This is required to ensure the entire mass transfer zone is contained
within one vessel. The bed diameter for the test unit is not fully defined but
will be at least 12 inches in diameter and could be as large as 4 feet.

2. The vessel operates at atmospheric pressure.
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3. It is desired that the column material of construction be clear or mildly
opaque to enable visual monitoring of a bolus of labeled (dyed) ion
exchange material.

4. The liquid waste will be fed to the bottom of the bed. The design must
ensure that flow occurs throughout the CST media to provide cooling to the
cesium-loaded CST. For this non-radioactive testing the cesium will not
generate heat; however, the intent is to ensure full-scale radioactive
operations can be safely performed.

5. The spent CST removal system must be defined and tested.

6. The pump system shall be capable of flowing the simulated waste at the
rate required for processing. In addition, a range of higher flow volumes is
required to remove fines and move the IE-911 (i.e., greater than settling
velocity).

7. A feed tank and a discharge tank that supports several months of
operation are required. Simulated liquid waste processed through the
column will have the cesium removed. Potentially, after the appropriate
samples are taken, the liquid discharge can be restored via addition of
cesium and reused as feed. This will minimize the quantity of waste that will
require disposal after completion of all the tests.

8. The selected performer shall provide all required instrumentation to
monitor flow, pressure, and temperature at the inlet and outlet of the UFMB
vessel.

9. The selected performer shall provide a means to sample both the liquid
waste and ion exchange media along the length of the mass transfer zone.

10. The selected performer shall provide the means to analyze the liquid
and solid material from the column for chemical constituents as well as
particle size distribution.

FY02 Project Scope: The proposal shall include the design, construction,
and testing of a pilot scale system that can achieve the stated requirements.
It is expected that up to two extended duration (2 to 3 months each) tests as
well as several shorter duration tests will be required to meet all the testing
criteria. Consequently, the selected performer shall provide setup,
shutdown, and daily operating cost information. These costs shall include all
the engineering and operational personnel as well as the facility
infrastructure (utilities, buildings, etc.) needed to perform this scope of work.
Finally, the selected performer is responsible for disposing of all waste
simulant and purchasing other supplies as needed for testing.

FY03 Project Scope: Complete technical report documenting test results
and evaluations of the UFMB column approach.

4. Other Performance Requirements

1. Several tests with IE-911 have indicated that precipitation of
aluminosilicate onto the CST particles can interfere with removal of the
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IE-911 from columns. The IE-911 particles become lightly bound
together and do not move freely when sluicing is attempted. As
pointed out by review committees, this could become a serious issue
with the ion-exchange approach to cesium removal since this process
will have a large column loaded with Cs-137. Thus, a moving-bed
approach utilizing a counter-current ion-exchange system needs to be
tested under conditions at which aluminosilicate is expected to
precipitate onto the IE-911 particles. The ability to move IE-911
through the column as aluminosilicate is precipitating would
demonstrate that that the system configuration is sufficient to avoid the
formation of clumps, to eliminate them after they have formed, or to
remove them from the system as an intact unit. 

2. At least one incident of column plugging after a column test of IE-911
was caused by inadvertent admission of a lower pH water stream to
the column with subsequent formation of aluminum hydroxide and the
inability to sluice IE-911 from the column. Thus, the UFMB approach
needs to be tested to determine if a "worst case" plug of aluminum
hydroxide caused by an inadvertent admission of a low pH liquid can
be removed from the column.

3. One issue with the moving-bed approach to ion-exchange removal of
cesium is the attrition of IE-911 as it is added to the top of the UFMB
system, travels downs to the bottom, and is removed. Studies of IE-
911 have demonstrated that the zirconium hydroxide binder is affected
by the highly caustic simulant in such a manner that embrittlement is
possible. Specifically, the particle-size distribution of the IE-911 will be
examined in order to provide data on the integrity of the particles
during processing.

4. Models of the mass-transfer zone are well behaved for the fixed-bed
columns of the baseline design. However, movement of the bed in the
UFMB alternative is expected to disrupt the equilibrium established
during the time the bed is stationary. The magnitude of this effect must
be determined in order to estimate the column length needed to
contain the entire mass-transfer zone. Thus, samples of simulant and
IE-911 will be collected at given intervals and at given times down the
length of the vessel. It will be required to add a bolus of IE-911 that
has been labeled by the addition of iron hydroxide. This layer of
labeled IE-911 can then be monitored for plug flow as spent IE-911 is
removed.

FY02 Deliverables
Report on Design of Pilot-scale UFMB
System  

Test Plan for UFMB Column Testing  

FY02 Performance Milestones
Complete Design of Pilot-scale UFMB
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Column 2/02

Complete Test Plan 3/02

Complete Construction of Pilot-scale
UFMB Column 4/02

Complete Testing of Pilot-scale UFMB
Column 9/02

FY03 Deliverable
Technical report documenting all test results and evaluating
performance of UFMB column.

FY03 Performance Milestone
Issue Technical Report 12/03

5. Potential Funding Available: FY 2002: $800K, pending funding
availability and cost effectiveness of proposals. FY2003: TBD
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Attachment 3: Proposal Example and
Format Description

General Instructions

Proposals not meeting the format criteria detailed in this attachment will be
returned to the submitting organization without evaluation or review. The
following specific criteria must be followed:

1. Each proposal package must not exceed a page count of 12 pages
(including cover sheets, appendices, etc.). See the sample Proposal
Form within this attachment for TFA-suggested section lengths and
content.

2. Font size must be no smaller than 12 point. 

3. Paper margins will be no less than one (1) inch.

The three basic elements of a task plan include

Scope Description. The scope description must include sufficient
detail in terms of approach and measurable events to benchmark
achievement and progress. The scope description should define the

- Task objectives

- Technical approach (including discussions of how the
approach best meets the need, technical issues to be
resolved, how work advances or differs for state-of-the-art,
and relative to other work),

- Effort associated with the task, including required
products (deliverables and services)

- Technical standards and methodologies.

Task deliverable descriptions should clearly define deliverable content,
quality, and due date. Due dates of deliverables should be derived
from the task schedule.

Task Schedule. The task schedule is a series of activities linked in

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://emslws03/tfa/proposals/02proposals/02spp/proposal_form.doc
http://emslws03/tfa/proposals/02proposals/02spp/proposal_form.doc
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logical succession that, when performed, result in the production of
deliverables. Deliverables should be called out on the schedule as
milestones whose expected completion dates are clearly defined.
Resource requirements (labor, material, etc.) should be linked to
specific schedule activities, and time-phased in accordance with the
expected consumption within the start and completion dates of each
activity. Resolution of open technical issues may be used as a
milestone. Conferences, papers, reports, etc., are not milestones.

Task Budget. The task budget is a time-phased representation of
estimated project cost. This budget is derived by applying pricing rates
to the resources that have been linked to each of the activities on the
task schedule, and is a product of the resource estimates and the
schedule.

Additional Requirements

Consistent with the evolving implementation of the Office of Environmental
Management, Policy for Occupational Safety and Health in EM's Science
and Technology Program, dated November 2000, the TFA is emphasizing
increased awareness of worker safety and health in development programs
and safety as a critical considerations in the development of tank
technologies. Consistent with this, worker safety issues appropriate to the
work scope must be addressed in proposals. Safety as it relates to the
application of technologies is a criterion used in selecting technologies and
reviewing technical work performed under the TFA program.

Many strong, competing needs for tank waste samples exist. The amount of
available sludge samples is limited. Supernatant, although easier to obtain,
also will be limited in amount. They are not routinely released, and their use
is closely scrutinized. New samples are expensive and difficult to obtain
because of regulatory requirements. The TFA will work with the respective
sites to optimize the use of the limited samples.

For work that requires actual tank waste samples, the following information
must be provided in the proposal:

Test Materials Selection, Packaging, and Shipping:

1. State the estimate, and the basis for the estimate, of the location and
minimum quantity of actual tank waste material required to complete
the proposed work scope.

2. State the type of waste (supernate, sludge, or saltcake from SSTs);
the source by waste classification (NCAW, NCRW, PFP, CC, etc.) and
tank identification if available; and condition of waste material
(pretreated waste, unprocessed "virgin" sludge or supernate,
composite core samples, etc.) to meet the minimum proposed work
scope requirements.

3. Specify the alternative type and amounts of samples, alternative DOE
site materials, or simulants that could be utilized to meet the work



TFA -TFA FY 2002 Salt Processing Project Call for Proposals

http://emslws03/tfa/proposals/02proposals/02spp/attach3.htm[10/13/2009 11:02:22 AM]

scope objectives if the preferred materials are unavailable. If simulants
are used for physical properties, coordination with ongoing simulant
development work in support of retrieval operations will be required.
Specify the range of conditions/properties required for the proposed
work.

4. State how the proposed waste material or alternate will support the
proposed TFA program work scope objectives, including specific
information anticipated to be gained from the testing program.

5. Specify the preferred dates and acceptable schedule windows for the
receipt of test materials, including types and quantities of materials,
required to meet the proposed work scope objectives.

NOTES:

The Principal Investigator in his/her proposal must demonstrate the
understanding of responsibilities in the following areas:

1. National Environmental Policy Act (NEPA) Issues (requirements for
transporting tank waste, use of facilities, etc.)

2. Facilities and Readiness Requirements (hot cell and/or other facilities for
sample receipt, storage, handling, testing, etc.)

3. Sample and Waste Disposal Requirements and Logistics (planned timing
and methodology for disposing of test wastes, sample disposal/return, etc.)
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Attachment 4: Proposal Review Process
Criteria
The TFA and an ad hoc panel of technical reviewers and/or site users will
review the proposals. The evaluation criteria are listed below.

Technical Merit

Key Points: The proposal must contain sufficient technical detail to
determine if the concept is well-based scientifically and if the research and
development subtasks are structured in a logical manner such that the
deliverables are met. The schedule and specific product/deliverables must
be described for each task.

Meeting User Needs

Key Points: The proposal must demonstrate the link between the specific
need(s) being addressed and the proposed work. Proposals relevant to
broad applications across the DOE system are preferred. As applicable, this
link must relate the proposed work to ongoing related activities, and the
potential benefits of integration of the proposed product/deliverables into
site baseline(s).

Proposal Cost

Key Points: The proposal will be judged on its price competitiveness against
all other proposals submitted for the designated work scope.

Cost Reduction

Key Points: The proposal must clearly articulate estimated cost reductions
offered by the technology and contain sufficient information to substantiate
its claim for reducing the lifecycle costs associated with remediating tanks
across the DOE system.

PI Qualifications

Key Points: The resume of the key Principal Investigator (PI) and Co-PI
must be provided. The qualifications of the PI to be evaluated include
experience, education, publications, and previous research and

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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development activities. For proposals with multiple subcontracts or
numerous team members, the PI must possess experience and capability to
successfully manage these type projects.

Institutional Capabilities

Key Points: The institutional capabilities of all participants in terms of
equipment, facilities, staff, quality assurance, operational and technical
procedures, etc., must be stated

Collaborations

Key Points: Proposers are encouraged to collaborate with industry and
academia. Integration with other related EM-funded activities is encouraged
to provide technological solutions faster, safer, and more cost effectively.
Input from the future user(s) is required and will be coordinated through the
TFA Salt Processing Project. Industrial/academic participants must be
identified in the proposal, the funding for these collaborations must be
indicated, and the time period required to finalize the contracting
agreements, if not currently in place, must be provided. (This will be
confirmed before funding will be released.)

Completeness of Planning

Key Points: The proposal must include a discrete and well-defined work
scope, a well-developed schedule, and a reasonable cost with adequate
basis of estimate. Safety considerations must be addressed appropriate to
the work scope described.

Updated: September 13, 2001

 

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Call for Proposals: DOE Call Letter

http://emslws03/tfa/proposals/02proposals/letter.htm[10/13/2009 11:02:27 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Call for Proposals: DOE Call Letter

http://emslws03/tfa/proposals/02proposals/letter.htm[10/13/2009 11:02:27 AM]



TFA - Call for Proposals: DOE Call Letter

http://emslws03/tfa/proposals/02proposals/letter.htm[10/13/2009 11:02:27 AM]

 

 

 

 

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

mailto:lynne.roeder-smith@pnl.gov


TFA - Call for Proposals: DOE Call Letter

http://emslws03/tfa/proposals/02proposals/letter.htm[10/13/2009 11:02:27 AM]

Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - Call for Proposals: Attachment 1

http://emslws03/tfa/proposals/02proposals/attach1.htm[10/13/2009 11:02:29 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Attachment 1: Proposal
Guidance
This attachment contains guidance from the Tanks Focus Area (TFA) for the
preparation of proposals in response to the work scope(s) described in
Attachment 2. The proposals should present planning for the lifecycle of the
work, with the proposed FY 2002 work clearly segregated and presented in
greater detail than the plans for subsequent fiscal years. Proposals
submitted in response to this call must be received by the
TFA by 4:30PM (Pacific Time), August 31, 2001.

Format and Content

The format for the proposals is described in Attachment 3. Work scope
descriptions must be succinct and clearly written. The merit of the proposed
ideas will be judged as presented in the proposal. Therefore, it must be
clear to the reviewers how the proposal solves the stated problem and
contributes to DOE's overall objective of remediating tanks more cost
effectively. It is important that this format be followed and that the proposals,
including appendices, be no longer than 12 pages. Statements of
qualifications for the proposing organizations and resumes for the Principal
Investigator (PI) or Co-Principal Investigators should be attached as
appendices. Proposals must be submitted in hard copy with an original and
five copies. Electronic submissions are not acceptable. Proposals not
meeting the format criteria detailed in Attachment 3 will be
returned to the submitting organization without review. If a
proposal is selected for funding, the PI will be required to write a full
Technical Task Plan (TTP) in accordance with TTP guidance before funding
will be authorized.

Technical Approach

The technical merit of proposed ideas will be the dominant criteria for
judging proposals. Proposals must contain

A concise discussion of the technical approach, including the merits of
the approach relative to meeting the described need 

The technical issues that must be resolved 

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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How the proposed work differs from or advances the state of the art,
and 

How the proposal relates to work being conducted at other labs,
universities, or commercially.

This discussion must also make clear the benefits of the approach for
reducing costs and technical or programmatic risks of tank remediation.

User Interface and Collaborations

The TFA is committed to meeting users' needs. Recognition of this
commitment is critical to a successful proposal. The goal is to establish
teams of users, developers, and producers to focus the activity, ensure it
addresses field operational requirements, and expedite deployment. The
TFA Technology Integration Manager (TIM) will facilitate technical and
operational exchanges and ensure programmatic and operational links with
users at all tank sites; the PI, with support of the TIM, will be responsible for
establishing successful industry partnerships.

Cost and Schedule Control and Quality Assurance

The TFA is responsible for meeting users' needs at five major sites (Idaho
National Engineering and Environmental Laboratory, Hanford Site, Oak
Ridge Reservation, Savannah River Site, and West Valley Demonstration
Project). As such, the program must operate a management control system
that

Identifies the work and schedules required to achieve program goals ·
Relates budgets to the identified work

Tracks performance against plans 

Identifies and resolves performance variances, and 

Controls work plans during program changes.

The TFA acknowledges that project costs are in part driven by
administrative requirements. In keeping with the DOE's philosophy, it is our
intent to keep these requirements to a practical minimum. However, in
planning and budgeting your proposal, please keep in mind that the
technology development activities associated with this solicitation are
required to be controlled to the extent necessary to ensure that the requisite
levels of quality are achieved. The activities associated with this solicitation
can have a major impact upon the achievement of site program objectives.
This includes deliverables that will be critical to major decisions associated
with technology applications. Therefore, 10 CFT Pat 830.120, "Quality
Assurance Requirements," and the "Implementation Guide for Use with 10
CFR Part 830.120" (G-830.120-REV.0) apply to the activities described by
this solicitation.
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Following approval of selected proposals and prior to beginning work in FY
2002, with respect to quality assurance requirements, the performing
organizations responding to this solicitation shall submit the following items:

1. Name, title, address, and phone number of a project/program support
(or equivalent) contact within the performing organization that will be
responsible for project management/project controls of the planned
work scope. 

2. Description of the quality management system to be applied to the
defined work scope, including:

a) A matrix between the requirements of 10 CFR Part
830.120 and the performing organization's implementing
processes and procedures, and

b) Justification for 10 CFR Part 830.120 requirements
judged to be not applicable to the performing
organization's work scope.

3. A copy of the DOE document approving the performing organization's
Quality Assurance Program. If not yet approved, an explanation as to
the status of its written Quality Assurance Program and the scheduled
due date.

The performing organization shall obtain the TFA's acceptance of the
performing organization's quality management system description before
beginning work in FY 2002. This acceptance may require a site visit and
evaluation by representatives of the TFA to ensure that the performing
organization and all subcontractors comply with the applicable quality
management system requirements.

Evaluation Process and Criteria

The proposals will be screened to determine if they address defined TFA
needs, the cost and schedule are appropriate, and the technical merit of the
proposal is of sufficient quality to warrant further review. Submittals that do
not meet these requirements may be declined or returned for further
clarification.

Following the initial screening, the submittals will be evaluated against an
established set of criteria shown in Attachment 4. Proposal scores will be
considered relative to proposal costs in order to determine the most cost-
effective activities. The result of this evaluation will be a ranked list of
proposals. The order of the submittals will be used by the TFA as a guide
for selecting tasks and performers. Programmatic needs and funding
limitations will affect the final selection of proposals to be funded.

Proposal Submission and Response Schedule

Proposal submittals are due at 4:30PM (Pacific Time) on August 31, 2001,
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and should be addressed/delivered to:

Ronnie L. Dawson, MSIN: A7-80
Tanks Focus Area Program 
U.S. Department of Energy 
825 Jadwin Avenue (Express Address)
P.O. Box 550 
Richland, WA 99352 
Phone: (509) 372-4019 
Fax: (509) 372-4549 
Email: Ronnie_L_Dawson@rl.gov

Proposals submitted after the deadline will not be reviewed or evaluated
and will be returned as "non-responsive." All unsuccessful proposals will be
returned to the proposer with a letter identifying the reason for rejection of
the proposal. The reviewers' names, comments and specific rankings for
individual proposals will not be distributed. Successful proposals will be
returned with specific guidance and comments for the Principal Investigator
to prepare a Technical Task Plan (TTP).

Reviewed: August 6, 2001
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Attachment 2: Work
Descriptions
Task 1: Improvements for Pipeline Blockage
Locating and Unplugging Equipment

1. Description of Need and Timing: At Hanford, methods of
recovering from a waste pipeline that has plugged due to precipitation/gel
formation are needed to support Waste Feed Delivery at Hanford Inter-area
transport lines for particulate slurries have become plugged in the past due
to phase changes or reactions accompanied by precipitation or gel
formation that occurred during transport.

At SRS, as the tank clean-out and decommissioning program becomes
active, there is an increasing potential that the transfer lines, which are in
place, will become plugged due to interrupted slurry transfer. Methods to
locate blockages and to unplug lines as well as to prevent blockages are
needed. Restrictions in evaporator gravity drain lines have also been
experienced. The capability needs to be developed that will enable transfer
lines to be unplugged safely with devices that will not damage the lines.

Idaho is currently considering a number of processes for retrieval and
treatment of HLW, which involves slurry handling. Processes include: (1)
removal of sludges in tank farm heels, (2) transport and storage of
undissolved solids from filtration of radioactive liquids, and (3) sluicing of
resin materials into and out of ion exchange columns for extracting soluble
species. Systems are needed to pump, convey, store, and retrieve these
radioactive slurries. Latest sampling efforts at Idaho demonstrated that
there is an apparent solids volume significantly higher than expected, which
presents new design and operational challenges. Given high solids content,
there is a significant risk of failure during transfer. It is essential to test and
verify that solids can be successfully transferred, and it is unacceptable to
incapacitate operational systems during closure activities. Alternative
transfer techniques must be tested and evaluated. Recovery methods must
be developed in the event of a system failure or clogging.

2. End Users:

Hanford - Waste Feed Delivery and Transfer
Savannah River Site - High Level Waste

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Idaho National Engineering and Environmental Laboratory.

3. Technical Performance Requirements: Laboratory/Analyses
Capabilities: The performer shall possess demonstrated capabilities for
blockage detection and/or methods for reaching and unblocking pipelines.
The performer shall possess bench, lab or full-scale technologies that may
have been developed for other applications. The proposer will identify any
intellectual property claims or restrictions on the use or acquisition of the
proposed technology(ies) that could impact the development,
demonstration, or identification of a supplier in the future. It is expected that
upon award of contract, that the performer(s) will present the design
concept and plans for demonstration of their technology(ies) to the TFA
Retrieval Technology Integration Manager (TIM) prior to field
demonstrations at FIU.

Project Background: TFA has entered into a partnership with Florida
International University (FIU) where a Center of Excellence in the area of
slurry transport and pipeline unplugging has been developed. There are two
aspects to TFA's approach of utilizing FIU for testing. The first is an
instrumented flow loop, and the second is pipeline unplugging/blockage
locating. This TFA call is related only to the Pipeline Unplugging and
Blockage Locating work.

Pipeline Unplugging/Blockage Locating. A full-scale pipeline unplugging and
plug locating test bed has been set up at FIU for the purpose of bringing in
full-scale unplugging and blockage locating equipment for test and
evaluation. The test bed has three parts. The first is a 1700-foot long three-
inch line models long transfer lines at SRS and Hanford. The second is a
shorter two-inch line with one-inch clean out ports models an evaporator
gravity drain line at SRS. Lastly, a buried section of a three-inch doubly
contained line serves for remote, through-the-ground plug detection system
demonstrations.

Under a separate contract from this call, FIU is contracting with industry
teams to provide demonstrations of available technologies, and FIU is
evaluating those industry technologies and suppliers to provide data that will
help determine the applicability of each technology. Follow-on tests by
industry teams are expected, in which simple modifications or
improvements can be made and tested again. However, in those cases
where there is no available equipment applicable, this lab call has been
generated in order to identify promising concepts or candidate technologies
that could be developed and demonstrated for use at DOE tank sites to
support waste transfer operations.

In order to assist the labs with additional pertinent information regarding
descriptions of the test beds as well as the requirements for demonstrating
technologies at FIU, a reference document that was the original SOW for
the industry teams can be found at 02proposals/task1/ref.pdf.

FY02 Project Scope: Conventional industrial technologies including
waterjetting and mechanical snakes have been demonstrated by industry at
FIU. The results of these demonstrations can be found on
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http://www.hcet.fiu.edu/r&dunplugging/default.asp. These tests are
expected to continue as vendors are beginning to address how systems will
be fieldable in a radioactive environment. However, TFA is looking for new
and novel technologies from the DOE National Laboratories that can also be
demonstrated at FIU. Currently, based upon the small number of industry
teams that are demonstrating technologies at the through-the-ground
blockage detection test bed, there is strong interest for the identification of
technologies within the National Labs that could be used. Responses are
not limited to blockage detection, but may also include unplugging methods.
If the status of candidate technologies allows, the laboratory performer will
attempt a first demonstration at FIU during FY02, with follow on technical
improvements and demonstrations in FY03 and FY04. If the technology is
not sufficiently mature laboratory demonstration will be conducted in FY02
with full-scale testing in FY03/04.

FY03 Project Scope: Based on TFA's assessment of FY02 development
and demonstration results, a determination will be made as to whether the
technology offers sufficient promise to continue work in FY03. Assuming a
positive outcome, the selected national laboratory performer(s) will continue
the development and testing of the blockage detection and/or unplugging
technology. The performer will utilize lessons learned from the FY02
development and testing to improve the technology(ies) for blockage
detection and/or unplugging of pipelines utilizing the testbeds at FIU for
further demonstration work.. National laboratory performer(s) will investigate
teaming with industry to cultivate a commercial source for the proposed
technology. Performer(s) will identify remaining development and
engineering required to move technology into full-scale design and
demonstration. TFA will then conduct a technical review to determine
readiness to proceed into full-scale development and engineering of the
technology for field application (Gate 4 Review). Depending on outcome of
this Gate Review, performer will proceed with full-scale engineering to
support field demonstration of the technology.

FY04 Project Scope: The laboratory performer will complete the technology
development of the blockage detection technology and complete a final
demonstration at FIU.

4. Other Performance Requirements: Ensuring the safety of
developers and eventual users of technologies funded by TFA is a high
priority. Ensuring safety during demonstrations at FIU is required and the
performer(s) will cooperate fully with TFA and FIU in planning for and
evaluating safety of the proposed work. It is expected that the performer
shall provide all environmental, safety, and health information related to the
technology. Furthermore, the performer will provide documentation
regarding their organizational systems of environmental, safety, and health
that will have cognizant oversight responsibility for this work. In addition, it is
likely that during demonstration of the technology at FIU that a Technology
Safety Data Sheet evaluation will be conducted by the International Union of
Operating Engineers to provide data to support the continued development
and eventual use of the technology.

http://www.hcet.fiu.edu/r&dunplugging/default.asp
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FY02 Performance Milestones:

Milestone #1: Issue test plan and schedule for development and
testing of technology 2 months following award of contract. The
selected performer(s) will issue an approved test plan as well as a
schedule for development and testing of the technology. Development
of the test plan will be coordinated with FIU and will be submitted for
review by TFA Retrieval TIM and FIU task lead. 

Milestone #2: Complete technical progress report by 9/30/02. The
performer will complete a technical progress report describing the
results of the development and testing activities to date, and a revision
to the schedule for FY03 development and additional testing at FIU.

FY03 Performance Milestones: 

Milestone #1: Complete TFA Technical Review of Blockage
Detection/pipeline unplugging Technology by 3/30/03. The performer
will provide materials and participate in a TFA technical review (Gate
4) of the development and testing results to date. This review will
assess readiness of the technology to proceed into full-scale
engineering development (Stage 5). A report documenting results of
the review will be prepared in conjunction with the TFA Retrieval TIM. 

Milestone #2: Issue technical status report on the technology
development and demonstration by 8/31/03. The performer will
complete a technical report describing the results of the development
during FY03. The report will include test results of bench tests as well
as tests at FIU, and recommendations of necessary modifications for
field deployment. 

FY04 Performance Milestones:

Milestone #1: Issue final report on technology development and
testing by 7/31/04. The performer will issue the final report on the
status of the technology and the results of testing to date. The report
shall also include recommendations for potential deployment as well
as the range of applicability. 

Milestone #2: Conduct technical review with TFA and Site Users by
8/30/04. A final project technical review will be conducted with
representatives of TFA and Site Users. The objective of this review
will be to present results, recommendations, and lessons learned from
testing and development of technologies. Results will be included in
summary report prepared in conjunction with TFA Retrieval TIM.

5. Potential Funding Available: FY 2002: $100K; FY 2003: $150K; FY
2004: $250K.

Task 2: Understanding Evaporator Chemistry at
Hanford.
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1. Description of Need and Timing: A limited volume of tank storage
space in the Hanford Double Shell Tank (DST) system is available for use
by the single-shell tank waste transfers. The M-45-00-01A modification to
the Tri-Party Agreement calls for an evaluation of options for actions that
could be taken to increase the available tank space for SST retrieval. The
current option for increasing DST space is removal of water using the 242-A
evaporator. However, conservative administrative controls are used to
restrict the amount of water that can be removed by this process. It is
thought that a significant amount of volume in Hanford's DST system can be
made available if the waste would be concentrated to a greater degree. The
requested work in this task will evaluate, through laboratory and analytical
studies, methods to provide understanding of the concentration issues, and
will provide the technical basis to allow for modifications of the
administrative controls.

2. End User:

Office of River Protection.

3. Technical Performance Requirements: The selected performer
or performers will develop a test plan to address the issue described above.
The performer(s) are to evaluate the current administrative controls through
the use of analytical methods and laboratory validations. It is suggested that
the analytical approach be based on waste specific properties such as gas
generation rates, waste layer depths, specific gravities, and any other
properties affecting the limitations in evaporation. Laboratory work will
support the analytical findings.

4. Other Performance Requirements: 
FY02 Deliverables:

Deliverable #1: Test plan for analytical and laboratory studies
Deliverable #2: Survey report reviewing evaporator operations,
constraints, and possible feed conditions
Deliverable #3: Technical report on laboratory tests to validate
analytical models and other alternatives to increase tank space
Deliverable #4: Technical report on evaporator flowsheet and
thermodynamic calculations.

FY02 Performance Milestones:

Milestone #1: Technical report on laboratory tests to validate models
by 7/31/02. This report documents studies to validate models and
quantifies the implications with respect to double-shell tank space
savings
Milestone #2: Technical report on evaporator flowsheet & thermo
calculations by 9/15/02. This report documents thermodynamic
calculations to predict waste behavior in the evaporator.

FY02 Deliverable:
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Technical report on evaporator bench scale tests and comparison to
model results.

FY03 Performance Milestone:

Milestone #1: Technical report on evaporator bench scale tests and
comparison to model results by 9/30/03. This report documents
experimental results of studies to evaluate evaporator performance
under proposed new conditions.

5. Potential Funding Available: FY 2002: $235K; FY 2003: $200K

Task 3: Cross-Flow Filtration

1. Description of Need and Timing: Three DOE sites - including
Hanford, Savannah River, and Idaho - will be utilizing solid-liquid
separations in the course of treating their radioactive waste. A common
problem with filtration at all three sites is a low flux rate, and associated
interstitial plugging. This task will work with users at all three sites to
understand their problems and will lay out a program to address these
multisite problems.

At Idaho National Engineering and Environmental Laboratory (INEEL) the
removal of undissolved solids from calcine solution is required to avoid
operational problems in the separation unit operations and/or avoid
carryover of radioactivity into any LAW products. In addition, if ion exchange
is used to remove cesium and/or strontium from the offgas scrub solution,
solids filtration may be required prior to the ion exchange column. The
removal of undissolved solids may be accomplished via crossflow filtration
or other applicable solid/liquid separation technologies. Crossflow filtration
has been tested at INTEC and other sites around the Department of Energy
complex, and proved to be a viable method for solids removal. However,
due to the variations of undissolved solids (UDS) present in Idaho Nuclear
Technology and Engineering Center (INTEC) wastes and the lack of
suitable solids characterization data, additional testing is required. Extensive
testing is planned and necessary to envelope operating conditions and
performance limitations. Amenable filtration technologies must ultimately be
tested with simulated tank wastes and dissolbed pilot plant calcine slurries.

To perform the activities necessary to remediate the Hanford tank waste,
DOE assigned responsibility to the Office of River Protection (ORP) in
Richland, Washington. DOE is extending a contract for the design,
construction, and commissioning of a new Waste Treatment and
Immobilization Plant (WTP) that will treat and immobilize the waste for
ultimate disposal. The WTP is comprised of four major elements,
pretreatment, LAW immobilization, HLW immobilization, and balance of
plant facilities. A filtration step is currently designed in the WTP to protect
the ion exchange beds from loading with particles and to concentrate solids
during leaching steps. There are several possibilities for improving the
process and to optimize the filtration step.

The Defense Waste Processing Facility (DWPF) at the Savannah River Site
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(SRS) must determine a way to process a waste called the DWPF recycle
(2 - 2.5 million gal/year) in order to reduce the volume of this stream.
Currently this stream flows to the Tank Farm. Solid deposits/precipitates in
the lines and evaporators at the SRS were identified as nitrated sodium
aluminosilicates that exhibit limited solubility in aqueous solutions. The
DWPF recycle stream is a major source of silicon in the Tank Farm. This
silicon is a key component in the formation of sodium aluminosilicate. The
formation of these solids is operationally difficult to deal with, but more
importantly it presents a hazard in terms of criticality with the accumulation
of uranium in the solids. Thus, the formation of aluminosilicates in the
evaporator system at SRS is a significant and immediate concern. The use
of filtration to remove silicon-bearing solids from the DWPF waste stream
will be investigated.

2. End Users:

Office of River Protection
Idaho National Engineering and Environmental Laboratory
Savannah River Site.

3. Technical Performance Requirements: The selected performer
or performers will define a technical development strategy and develop an
integrated test program to address the issues from the three sites. As noted
above, each of the three sites is concerned about filter flux, but each site
has specific issues to be addressed. The proposed approach should focus
on defining an integrated development and testing activity that to the
greatest extent possible emphasizes commonalities of the site needs such
that testing activities can leveraged to support multiple requirements.
Following award of contract, the performer(s) are to develop a detailed
strategy and test planning for the proposed work scope. A presentation of
that strategy and testing plans will be made to the TFA Pretreatment
Technology Integration Manager (TIM) and appropriate site users for review
and discussion within 2 months of contract award. Accordingly, in FY02, an
integrated test plan will be issued, reviewed and agreed to by site customers
(to be identified by the TIM) within 3 months of contract award. A test unit
will be set up to do testing on all three problems, and a report of the initial
findings will be written at the end of FY02. The performer will notify the TIM
and site customers when key testing activities are planned and provide the
opportunity for their participation in observing the tests. The schedule for
conducting and documenting testing should reflect time allowance for
review of the draft results/report by the TIM and/or site customer prior to
final issuance of the report. TFA may plan to conduct a technical review of
the results concurrent with the review of the draft report.

4. Other Performance Requirements: The TFA favors strong
proposals that include an industry or university partner.

FY02 Deliverables:

Deliverable #1: Presentation of technical strategy to TFA TIM/site
users; 2 months after award of contract
Deliverable #2: Test plan covering needs of all three sites, identifying
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planned work; 3 months after award of contract
Deliverable #3: Design filter cleaning data to Hanford RPP-WTP
design, required at the end of FY02.
Deliverable #4: Technical Report on FY02 filter studies at end of
FY02.

FY02 Performance Milestones:

Milestone #1: Issue Test Plan for Filter Studies; 3 months after
contract award Performer will prepare a test plan, submit for review
and comment to TFA TIM and site users, and issue a final plan
incorporating agreed to comments and revisions. A copy of the test
plan will be provided to TFA.
Milestone #2: Complete technical report of FY02 filter studies by
9/15/02. Performer will document results of FY02 filter studies
including analysis of results and specific data and recommendations
for Hanford RPP-WTP filter cleaning designs. Report will be
distributed to TFA and site users.

FY03 Deliverable:

Deliverable #1: Technical status report on promising methods for filter
flux enhancement and proposed FY04 filter studies to be conducted
Deliverable #2: Initial recommendations for Hanford, SRS, INEEL
filtration designs

FY03 Performance Milestones:

Milestone #1: Issue technical status report on filtration studies by
8/30/03

FY04 Deliverables:

Deliverable #1: Final report on filter cleaning data
Deliverable #2: Final report on filter flux enhancement program
Deliverable #3: Final report on performance of alternate filters.
Deliverable #4: Gate Review Report

FY04 Performance Milestone:

Milestone #2: Complete Gate 4 Review of filtration options for
Hanford, SRS, and INEEL and issue report by 12/15/03.
Milestone #2: Final design report on filtration recommendations by
9/15/04.

5. Potential Funding Available: FY 2002: $250K, with the potential of
up to $325K; FY 2003: $420K, with the potential of up to $620K; FY 2004:
$420K, with the potential of up to $620K.

Task 4: Controlling Radionuclide Source Terms
Important to Tank Closure.
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1. Description of Need and Timing: Long-term risks associated with
tank closure and Hanford's Immobilized Low-Activity Waste (ILAW) disposal
are dominated by several key radionuclides such as technetium-99 (as
pertechnetate), carbon-14, iodine-129, selenium-79, uranium, and
neptunium. The goals of this strategic task are: 1) to identify promising filter
(getter) materials that permanently bind (i.e., not easily reversible in an
oxidizing environment) and stabilize these key radionuclides; and 2) to
develop sufficient data regarding the promising materials so that DOE sites
can decide if they should be further evaluated for site-specific application.

At Hanford the materials could be used in the ILAW facility as a potential
backfill material around low-activity glass logs and /or as a getter material for
placement below or between the RCRA liners. This application alone could
potentially save several hundred million dollars in ILAW costs. At Hanford,
where tank leakage has occurred, the materials could be injected into the
soils to bind the radionuclides and reduce long-term risk. Key decisions
regarding these two Hanford applications are scheduled to be made in 2005
and 2004, respectively. At Hanford, Savannah River, Idaho, and West
Valley, the materials could be incorporated into enhanced grouts for tank
closure. Note that tank closure operations within the DOE complex will
continue for more than twenty years, providing ample opportunities for future
use of filter (getter) materials.

2. End Users:

ILAW facility at Hanford
Tank Closures at Hanford
Savannah River Site
Idaho National Engineering and Environmental Laboratory
West Valley Demonstration Project.

3. Technical Performance Requirements: The proposed filter
(getter) material(s) shall:

Be reasonably expected to be applicable to a significant tank closure
or ILAW application.
Filter (get) some of the significant radionuclides.
Permanently bind the filtered radionuclides.
Be economically used.
Have a significant effect on how a performance assessment would
model the radionuclides source term.

FY02 Project Scope: The principal investigator shall provide
experimental data and analyses to demonstrate that their proposed filter
(getter) material has technical and economic promise for permanently
binding and stabilizing one or more of the key radionuclides that dominate
long-term risks associated with tank closure and ILAW facility disposal. A
technology report shall be provided to the TFA that provides the
performance data, that addresses economic issues such as cost and
availability, explains why their technical approach provides permanent
binding that is not easily reversible in an oxidizing environment, and
identifies the extent to which the technology would allow radionuclides
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source terms for performance assessments to be reduced. Each principal
investigator shall also summarize their results in a technology presentation
during August/September 2002 to a TFA technical review committee that
will down select the most promising technology(s) for FY03 continued
funding.

FY03 Project Scope: The principal investigator will do a detailed
assessment of the technology for ILAW and tank closure applications.
Working with the Hanford ILAW staff, the principal investigator will further
test and evaluate the technology as a potential backfill material in the ILAW
facility and/or as a getter material for placement below or between the
RCRA liners. Working with DOE sites' tank closure personnel the principal
investigator will further test and evaluate the material as a potential additive
into enhanced grouts and/or as a material that could be injected into soils to
bind radionuclides that have leaked from tanks. A technology report shall be
provided to the TFA.

4. Other Performance Requirements: Key radionuclides of concern
are technetium-99 (as pertechnetate), C-14, iodine-129, selenium-79,
uranium, and neptunium. An individual performer need not address all the
key radionuclides. The three FY2002 performers will be selected, if
possible, so that among the three selected performers 1) some emphasis is
placed on permanently binding key anionic radionuclides such as
technetium-99 and 2) broad coverage of the key radionuclides is
accomplished.

During FY2002, laboratory studies may use non-radioactive surrogates to
demonstrate performance of the proposed filter (getter) materials. FY2003
testing shall include "hot" testing of the target radionuclides.

FY02 Performance Milestones:

Milestone #1: A technology report shall be provided to the TFA by
8/30/2002.
Milestone #2: The principal investigator shall do a technology
presentation to a TFA technical review group in August/September
2002.

FY03 Performance Milestones:

Milestone #1: A technology report shall be provided to the TFA by
9/15/2003.
Milestone #2: The principal investigator shall also make a presentation
to the TFA Technical Advisory Group during FY2003's midyear in
March 2003.

5. Potential Funding Available: The TFA intends to select three
performers for FY02 at $100K each. At the end of FY02, the TFA plans to
down select to one performer and provide $300K to that performer in FY03.

Reviewed: August 6, 2001
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FY02 Call for Proposals
Questions and Answers

Task 1: Improvements for Pipeline Blockage Locating
and Unplugging Equipment

Question #1: A National Laboratory PI wondered if the task for pipeline plug
detection and unplugging was correctly valued at $100K as that is less than 1 FTE.
He wondered if the call was looking for off-the-shelf technology vs something newly
designed.

TFA Response: The TFA is seeking a performer possessing technologies
that have either been developed for other programs and have potential
application for pipeline unplugging, or technologies that are currently under
development in which the TFA could leverage with these other program
activities. If that is not the case, then the TFA will carefully consider new
developmental tasks based upon the TFA selection criteria. This is expected
to be a three-year effort, as the TFA call for proposals indicates. The call for
proposal states:

"If the status of candidate technologies allows, the laboratory performer will
attempt a first demonstration at FIU during FY02, with follow on technical
improvements and demonstrations in FY03 and FY04. If the technology is not
sufficiently mature laboratory demonstration will be conducted in FY02 with
full-scale testing in FY03/04."

The performer will need to determine whether a technology is available for
bench-scale testing in FY02 or FY03. The TFA seeks technologies that have
undergone moderate development, albeit for other applications, as opposed to
technologies that have little to no development to date. Therefore, the
moderate investment is warrented because under this call the TFA's primary
interest is not to initiate a new development effort.

Task 2: Understanding Evaporator Chemistry at
Hanford

No questions received.

Task 3: Cross-flow Filtration

Question #1: For the cross flow filtration needs, where will the unit
operations be sited? Tank Farms, WTP, etc.?

TFA Response: For the first year, this is a request to show improved solid-
liquid separation with better flux rates than the normal crossflow. The work in
the first year will be a lab-scale proof of concept, working closely with users at

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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all three sites (Hanford, Savannah River Site, and Idaho National Engineering
and Environmental Laboratory). Any unit operations work will come in the
outyears and will be negotiated from user needs and progress of the principal
investigator.

Question #2: Will TFA entertain proposals that incorporate centrifugation as
a unit operation or does it need to be in tandem with cross flow filtration?

TFA Response: The TFA is looking at improved flux rates and is not
specifying the technology.

Question #3: Where is a data base that can be accessed that will indicate
particle size distributions, chemistry, etc. for the influent to the unit operation?

TFA Response: See the TFA technical response at
documents/FY02PEG/b584fin.doc. All three sites have very small (submicron)
particles which limit flux rates. Data from past testing and other reports are
available at the sites, but this is not compiled in a database currently.

Question #4: Where is a data base that can be accessed that will indicate
the criteria to be met for the filtrate stream?

TFA Response: The TFA has a site user at each of the sites who submitted
that need. The TFA will work with the user to determine when the solution is
acceptable.

Question #5: Where will the retentate be disposed of and what criteria does
it need to meet?

TFA Response: For the inital tests, the work will be on simulants provided
by the three sites. When going to hot demonstration at the lab-level, the work
will be done by the principal investigator at the sites to be tested in their hot
cells. This will probably be done in FY03. 

Question #6: The call for proposal information does not identify user co-
funding, yet it is unlikely given the TFA prioritization process that a task would
be funded without user co-funding. What is the anticipated user co-funding
from Hanford, INEEL, and SRS for this task?

TFA Response: In March 2001, the sites estimated the following cofunding:
Hanford, $1.38M; INEEL, $200K; SRS, $0. (Hanford's cofunding was not
meant to indicate the total amount would be dedicated to the project, but that
the total was an estimate for a broader combination of projects in the same
general topic area.) Since then, funding available for the project was reduced
from $525K to $250K by deferring portions relating to SRS offgas and SRS
solid-liquid separation for vitrification recycle. Cofunding estimates have not
been reassesed since March.

Task 4: Controlling Radionuclide Source Terms
Important to Tank Closure

No questions received.

General Questions/Responses

Question #1: Is _________ University eligible to submit a proposal under
the subject solicitation?

http://emslws03/tfa/documents/FY02PEG/b584fin.doc
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TFA Response: Internal DOE calls such as this one are directed to
Technical Program Officers who have direct contractual authority over DOE
"prime" contractors such as National Labs, M&Os, etc. Although _________
University has a "contract" through NETL, it is not a "prime" DOE contractor.
TFA's DOE call is not open to all organizations who have contracts with DOE.
These competitions are limited to DOE National Labs, M&Os, etc. These
contractors can team with others (subcontractors), but the proposal must be
submitted by the DOE M&O contractor. The successful proposals are then
funded by the DOE-HQ program office through the DOE financial system (FIN
plan transfer).

 

Updated: August 24, 2001
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Attachment 3: Proposal
Example and Format
Description
General Instructions

Proposals not meeting the format criteria detailed in this attachment will be
returned to the submitting organization without evaluation or review. The
following specific criteria must be followed:

1. Each proposal package must not exceed a page count of 12 pages
(including cover sheets, appendices, etc.). See the sample Proposal
Form for TFA-suggested section lengths and content.

2. Font size must be no smaller than 12 point. 

3. Paper margins will be no less than one (1) inch.

The three basic elements of a task plan include

Scope description. The scope description must include sufficient detail
in terms of approach and measurable events to benchmark
achievement and progress. The scope description should define the 

Task objectives
Technical approach (including discussions of how the approach
best meets the need, technical issues to be resolved, how work
advances or differs for state-of-the-art, and relative to other
work),
Effort associated with the task, including required products
(deliverables and services)
Technical standards and methodologies. Task deliverable
descriptions should clearly define deliverable content, quality,
and due date. Due dates of deliverables should be derived from
the task schedule. 

Task Schedule. The task schedule is a series of activities linked in
logical succession that, when performed, result in the production of
deliverables. Deliverables should be called out on the schedule as

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://emslws03/tfa/proposals/02proposals/proposal_form.doc
http://emslws03/tfa/proposals/02proposals/proposal_form.doc
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milestones whose expected completion dates are clearly defined.
Resource requirements (labor, material, etc.) should be linked to
specific schedule activities, and time-phased in accordance with the
expected consumption within the start and completion dates of each
activity. Resolution of open technical issues may be used as a
milestone. Conferences, papers, reports, etc., are not milestones. 

Task Budget. The task budget is a time-phased representation of
estimated project cost. This budget is derived by applying pricing rates
to the resources that have been linked to each of the activities on the
task schedule, and is a product of the resource estimates and the
schedule.

Additional Requirements

Consistent with the evolving implementation of the Office of Environmental
Management, Policy for Occupational Safety and Health in EM's Science
and Technology Program, dated November 2000, the TFA is emphasizing
increased awareness of worker safety and health in development programs
and safety as a critical considerations in the development of tank
technologies. Consistent with this, worker safety issues appropriate to the
work scope must be addressed in proposals. Safety as it relates to the
application of technologies is a criterion used in selecting technologies and
reviewing technical work performed under the TFA program.

Many strong, competing needs for tank waste samples exist. The amount of
available sludge samples is limited. Supernatant, although easier to obtain,
also will be limited in amount. They are not routinely released, and their use
is closely scrutinized. New samples are expensive and difficult to obtain
because of regulatory requirements. The TFA will work with the respective
sites to optimize the use of the limited samples.

For work that requires actual tank waste samples, the following information
must be provided in the proposal:

Test Materials Selection, Packaging, and Shipping:

1. State the estimate, and the basis for the estimate, of the location and
minimum quantity of actual tank waste material required to complete
the proposed work scope. 

2. State the type of waste (supernate, sludge, or saltcake from SSTs);
the source by waste classification (NCAW, NCRW, PFP, CC, etc.) and
tank identification if available; and condition of waste material
(pretreated waste, unprocessed "virgin" sludge or supernate,
composite core samples, etc.) to meet the minimum proposed work
scope requirements. 

3. Specify the alternative type and amounts of samples, alternative DOE
site materials, or simulants that could be utilized to meet the work
scope objectives if the preferred materials are unavailable. If simulants
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are used for physical properties, coordination with ongoing simulant
development work in support of retrieval operations will be required.
Specify the range of conditions/properties required for the proposed
work. 

4. State how the proposed waste material or alternate will support the
proposed TFA program work scope objectives, including specific
information anticipated to be gained from the testing program. 

5. Specify the preferred dates and acceptable schedule windows for the
receipt of test materials, including types and quantities of materials,
required to meet the proposed work scope objectives.

NOTES:

The Principal Investigator in his/her proposal must demonstrate the
understanding of responsibilities in the following areas:

1. National Environmental Policy Act (NEPA) Issues (requirements for
transporting tank waste, use of facilities, etc.)

2. Facilities and Readiness Requirements (hot cell and/or other facilities
for sample receipt, storage, handling, testing, etc.) 

3. Sample and Waste Disposal Requirements and Logistics (planned
timing and methodology for disposing of test wastes, sample
disposal/return, etc.)

Reviewed: August 6, 2001
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Attachment 4: TFA Proposal
Review Process Criteria
The TFA Technology Integration Coordinator, cognizant Technology
Integration Manager, and an ad hoc panel of technical reviewers and/or site
users will review the proposals. The evaluation criteria are listed below:

Technical Merit

Key Points: The proposal must contain sufficient technical detail to
determine if the concept is well-based scientifically and if the research and
development subtasks are structured in a logical manner such that the
deliverables are met. The schedule and specific product/deliverables must
be described for each task.

Meeting User Needs

Key Points: The proposal must demonstrate the link between the specific
need(s) being addressed and the proposed work. Proposals relevant to
broad applications across the DOE system are preferred. As applicable, this
link must relate the proposed work to ongoing related activities, and the
potential benefits of integration of the proposed product/deliverables into
site baseline(s).

Proposal Cost

Key Points: The proposal will be judged on its price competitiveness against
all other proposals submitted for the designated work scope.

Cost Reduction

Key Points: The proposal must clearly articulate estimated cost reductions
offered by the technology and contain sufficient information to substantiate
its claim for reducing the lifecycle costs associated with remediating tanks
across the DOE system.

PI Qualifications

Key Points: The resume of the key Principal Investigator (PI) and Co-PI

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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must be provided. The qualifications of the PI to be evaluated include
experience, education, publications, and previous research and
development activities. For proposals with multiple subcontracts or
numerous team members, the PI must possess experience and capability to
successfully manage these type projects.

Institutional Capabilities

Key Points: The institutional capabilities of all participants in terms of
equipment, facilities, staff, quality assurance, operational and technical
procedures, etc., must be stated.

Collaborations

Key Points: Proposers are encouraged to collaborate with industry and
academia. Integration with other related EM-funded activities is encouraged
to provide technological solutions faster, safer, and more cost effectively.
Input from the future user(s) is required and will be coordinated through the
cognizant TFA Technology Integration Manager (TIM). Industrial/academic
participants must be identified in the proposal, the funding for these
collaborations must be indicated, and the time period required to finalize the
contracting agreements, if not currently in place, must be provided. (This will
be confirmed before funding will be released.)

Completeness of Planning

Key Points: The proposal must include a discrete and well-defined work
scope, a well-developed schedule, and a reasonable cost with adequate
basis of estimate. Safety considerations must be addressed appropriate to
the work scope described.

Reviewed: August 6, 2001
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Long-Term Issues Related to Tank Closure

1.1 Radionuclide Source Terms from Tank Residuals

1.2 Improved Tank Leak Detection

1.3 Anion Getters

1.4 Corrosion of Stainless Steels

1.5 Fracture Toughness Properties for Carbon Steel Utilized for Nuclear
Waste Containment Vessels
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EMSP Call Topic Areas and
Needs Descriptions

High-Efficiency, High-Throughput Separation
Methods

2.1 Advanced Approaches for Reducing Waste Volume Stored in Double-
Shell Tanks

2.2 Improved Separation Approaches for Cesium, Strontium, and TRU

2.3 Sulfate Separation

2.4 Off-Gas Chemistry and Treatment
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EMSP Call Topic Areas and
Needs Descriptions

Immobilization Methods and Materials

3.1 Alternative Waste Forms

3.2 Leaching Mechanisms in Waste Glass

3.3 Salt Chemistry in Melter Cold Caps

3.4 Improved Materials to Enhance Melter Performance
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Innovative Characterization Methods

4.1 Improved Sr-90 Analytical Tools

4.2 Improved TRU Analytical Tools

4.3 Improved Radiochemical Analysis

4.4 Improved Off-Gas Monitors for Air Emissions

4.5 Improved Liquidus Temperature Measurement for Improved Glass
Models
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EMSP Call Topic Areas and
Needs Descriptions

Other
Other "Science" needs submitted by sites but judged by the
sites to be of lower priority for this EMSP solicitation.

HANFORD (all site needs can be accessed at the Hanford Site Technology
Coordination Group website)

RL-WT-032-S Monitoring of key waste physical properties during retrieval
and transport

RL-WT-054-S Solids yield during mixer pump mobilization

RL-WT-076-S Plutonium interaction with silicates

RL-WT-078-S Plutonium segregation and association in HLW

RL-WT-079-S Double shell tank (DST) corrosion chemistry

RL-WT-099-S High-level waste glass quality process control and
compliance analysis

IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL
LABORATORY: (all site needs can be accessed at the Site Technology
Coordination Group website)

ID-S.1.31 Dry feed handling-pumpability, homogeneity, uniform mixing,
and pre-process sampling

SAVANNAH RIVER SITE: (all site needs can be accessed at the Site
Technology Coordination Group website - High Level Waste Program)
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Executive Summary
The Tanks Focus Area's (TFA's) mission is to deliver integrated technical solutions that enable tank waste remediation
to be successful across the Department of Energy (DOE) complex. To do this, the TFA

Brings together users and technical experts to define and execute the mission
Integrates the work across the sites and other funding organizations
Builds teams of users and providers to deliver and deploy technical solutions.

The TFA uses a systematic process for developing its annual program that draws from the tanks technology
development needs expressed by five DOE tank waste sites - Hanford Site, Idaho National Engineering and
Environmental Laboratory (INEEL), Oak Ridge Reservation (ORR), Savannah River Site (SRS), and West Valley
Demonstration Project (WVDP). During the past year, the Fernald Site joined the TFA family to develop mutually
beneficial information exchanges and lessons learned. Although Fernald does not now have science and technology
needs requiring TFA action, the TFA is eager to build its future relationship with Fernald to expand the TFA's ability
to capitalize on successful technical solutions throughout the DOE complex.

The TFA's annual program development process is iterative and involves the following steps:

Collection of site needs

Needs analysis

Development of technical responses and initial prioritization

Refinement of the program for the next FY

Formulation of the Corporate Review Budget (CRB)

Preparation of Program Execution Guidance (PEG) for the next FY

Revision of the Multiyear Program Plan (MYPP).

This document describes the outcomes of the first phase of this process, from collection of site needs to the initial
prioritization of technical activities.

Table ES.1. Summary of Site Needs Submitted to the Tanks Focus Area

 Hanford INEEL ORR SRS WVDP Total

Safety 7 2 1 3 1 14

Characterization 10 7 0 2 1 20

Pretreatment 12 14 3 7 0 36

Immobilization 6 11 1 5 1 24

Retrieval 8 4 1 7 2 22

Closure 13 7 1 0 3 24
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Total 56 45 7 24 8 140

Each site's Site Technology Coordination Group (STCG) was responsible for developing and delivering priority tank
waste needs. The TFA was pleased to receive site needs in October - November 1999, earlier than in previous fiscal
years. A total of 140 site needs were received, an increase of 42 over the previous year. The needs were analyzed and
integrated, where appropriate. Forty-eight distinct technical responses were drafted and prioritized. In addition, six
strategic tasks were approved to compete for available funding in FY 2001 and FY 2002. The TFA matched each need
to one or more of six functions: safety, characterization, pretreatment, immobilization, retrieval, and closure. A
summary of the TFA's functional assignment of the needs is shown in Table ES.1 above.

To prioritize the technical responses, the TFA used four rating criteria:

Broad-based benefit - This criterion rated whether the technical responses could satisfy needs at multiple sites
(complex-wide impact).

User commitment to deploy - The TFA assessed the user's commitment based on interest expressed in the
needs description and present or future co-funding of development and/or deployment.

Technical risk - This criterion considered the site needs priorities and waste stream risks related to a technical
response.

Other technical impact - The TFA considered a technical response's impacts on schedule, cost avoidance, and
link to regulatory requirements.

Draft technical responses were prepared and provided to the TFA Technical Advisory Group for technical review, then
to the TFA Site Representatives and the TFA User Steering Group (USG) for their review and comment. These
responses were discussed at a March 9, 2000 meeting where the TFA Management Team established the priority
listing in preparation for input to the DOE Office of Science and Technology (OST) budget process. At the time of
publication of this document, the TFA continues to finalize technical responses as directed by the TFA Management
Team and clarify the intended work scopes for FY 2001 and FY 2002. Presently, the FY 2002 CRB is under
development, reflecting the priorities established by the TFA Management Team.

Each year the TFA takes a critical look at its needs assessment process to determine where to direct self-improvement
efforts for the next year. Last year was the TFA's first full program development cycle under the "Focus Area-
centered" concept. The Focus Area-centered concept calls for Focus Areas, such as the TFA, to lead the coordination
and integration of all OST programs within its problem area. The TFA's primary program partners include the

Characterization, Monitoring, and Sensor Technology(CMST)Crosscut Program
Efficient Separations and Processing (ESP) Crosscut Program
Robotics (RBX) Crosscut Program
Industry Programs
University Programs
International Programs
Accelerated Site Technology Deployment (ASTD) Program
Environmental Management Science Program (EMSP).

Since last year, the TFA began negotiating operating agreements with three Crosscutting program partners - CMST,
ESP, and RBX. Memorandums of Understanding (MOUs) between the TFA and each of these three programs are
being finalized.

Coordinating site needs analyses and technical response development with and between these programs continues to
present a sizeable task, and the TFA appreciates the efforts of its partner programs to help meet the challenge. The
requirement exists to better synchronize, at the DOE Environmental Management (EM) and Office of Science and
Technology (OST) level, the scheduling of program development activities that culminate in the preparation and
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submission of draft budget documents in the March-April timeframe of each year.

Development and use of the Integrated Planning, Accounting, and Budgeting System (IPABS) continues to be a
serious impediment to program development. More work is required during the next year to make the system less
cumbersome, more reliable, and better integrated. Data quality issues remain, especially in waste stream linkages to
site needs and technical risks existing in those waste streams. The TFA has taken on an added burden of helping
identify to the sites where data inconsistencies exist. Although this is the second year that the IPABS system is being
used to develop OST work package priorities, there continues to be great uncertainty about data quality, rating criteria,
and system scheduling requirements leading up to work package prioritization.

The TFA continues to grow into its Focus Area-centered responsibilities in the basic science portion of its investment
portfolio. While some progress was made during the last year in strengthening relationships with the Environmental
Management Science Program (EMSP) staff, serious program development and execution issues still require
significant attention.

| Return to Contents |
Revised: March 4, 2000
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Section 1 - Introduction
This report documents the process used by the Tanks Focus Area (TFA) to analyze and develop responses to
technology needs submitted by five major U.S. Department of Energy (DOE) sites with radioactive tank waste
problems, and the initial results of the analysis. The sites are the Hanford Site, Idaho National Engineering and
Environmental Laboratory (INEEL), Oak Ridge Reservation (ORR), Savannah River Site (SRS), and West Valley
Demonstration Project (WVDP). During the past year, the TFA established a link with DOE's Fernald site to exchange,
on a continuing basis, mutually beneficial technical information and assistance.

This is the sixth edition of the TFA site needs assessment. As with previous editions, this edition serves to provide the
basis for accurately defining the TFA program for the upcoming fiscal year (FY), and adds definition to the program
for up to four additional outyears. Therefore, this version distinctly defines the FY 2001 program and adds further
definition to the FY 2002 - FY 2005 program. Each year, the TFA reviews and amends its program in response to site
users' science and technology needs.

Overall, the TFA's annual program development cycle involves the

Collection of site needs

Needs analysis

Development of technical responses and initial prioritization

Refinement of the program for the next FY

Formulation of the Corporate Review Budget (CRB)

Preparation of Program Execution Guidance (PEG) for the next FY

Revision of the multiyear program plan (MYPP).

This document describes the TFA's process of collecting site needs, analyzing them, and developing technical
responses to the needs. It also summarizes the information captured within the TFA needs database, including
information provided by the five major DOE sites with tank waste problems. The technical scope of the TFA's five
year program will be defined in detail with the publication of the companion to this document, the MYPP, in
September 2000.

The TFA goal remains unchanged -- to provide integrated solutions that will accelerate safe and cost-effective cleanup
and closure of DOE's tank system. At the five major tank waste sites, the TFA focuses on the 282 1that contain
approximately 380,000 m3 of high-level waste (HLW), low-level waste (LLW), and transuranic (TRU) waste. There
are a number of smaller tanks at these sites that are outside of the TFA's purview at this time. The varying tank
structure, construction, and capacity, as well as the different waste types themselves, provide an extraordinary
challenge to the formation of an integrated tanks science and technology program. Multiple programmatic,
institutional, and regulatory issues across the five sites add to the complex-wide challenge of remediation.

The overall TFA program objective is to deliver a tank science and technology program that reduces the current cost
and the technical, operational, and safety risks of tank remediation. The TFA continues to enjoy close, cooperative
relationships with each site. During the past year, the Fernald Site joined the TFA in a role that emphasizes exchange
of experiences and information for mutual benefit. In the upcoming year, the TFA will work with Fernald to identify
targets of opportunity that capitalize on Fernald's successes and address the breadth of problems faced by the TFA
complex-wide.
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The TFA continues to emphasize technical assistance and integration activities. These activities are essential,
especially considering the dynamic environment at several sites. New or amended site needs frequently arise, requiring
the TFA to be prepared not only to amend its program in response, but also to help the sites arrive at the best technical
approach to solve revised site needs. Additionally, as the results of technology development are not 100% guaranteed,
the TFA must work with the sites to find appropriate alternative solutions if technology development and deployment
results do not meet expectations.

Since its inception, the TFA continues to cite four tanks technology program attributes essential for TFA success.
These attributes guide the TFA's service to the user, such that the program is

Applicable - addresses users' needs and can be implemented within budget, schedule, and regulatory constraints.
The TFA uses a consensus-driven site needs collection and technical response process that enhances a deeper
understanding of the interrelationships of the needs. Through this process, the TFA developed a priority listing
of FY 2001 and FY 2002 proposed activities in accordance with representatives from all five major tank waste
sites.

Integrated - leverages relevant activities across the DOE Office of Environmental Management (EM) system,
across the DOE complex, and beyond. The TFA is part of a science and technology network formed within the
Office of Science and Technology (OST) and Environmental Management (EM) at each site. The awareness of
related work between sites and focus areas continues to grow. The TFA fosters this awareness through
leveraging opportunities. Under the "Focus Area-centered" concept, the TFA is making a concerted effort to
more fully integrate resources available from all other Office of Science and Technology (OST) activities. As of
the date of this document, the TFA is negotiating operating agreements with three OST Crosscutting Programs
[Efficient Separations and Processing Program (ESP), Characterization, Monitoring, and Sensor Technology
Program (CMST), and Robotics Program].

Acceptable - has broad involvement of key stakeholders and incorporates expertise from outside the laboratory
system (e.g., from industry and universities} as appropriate. The TFA has made special efforts to involve
stakeholders. These stakeholders include the Site Technology Coordination Groups (STCGs), and the TFA User
Steering Group (USG).

Accountable - performs within budget, on schedule, and produces a clear benefit. The TFA continues to execute
its mission with a high degree of accuracy, both fiscally and within milestone schedules. As a result, the TFA
maintains the confidence of site users.

The TFA accomplishes its objective by executing an iterative approach to program development that involves site
users and stakeholders through the STCGs at each site. The needs assessment forms the basis for TFA program
definition. As previously noted, the TFA's program development cycle begins with the collection of site needs and
ends with the publication of the MYPP. This site needs assessment describes the TFA's efforts through the first part of
this cycle, from site needs collection through the development of technical responses and their initial prioritization.
The TFA uses six steps to accomplish the first part of this cycle, which are listed below and depicted in Figure 1.1:

STCG needs submission and TFA screen

Needs analysis

Strategic task identification

Technical response development

Response evaluation

TFA Management Team prioritization.

The TFA Management Team approved the TFA task prioritization for FY 2001 and FY 2002 on March 9, 2000. Work
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is underway to finalize the technical responses developed earlier and to prepare the FY 2002 CRB. The final technical
responses will form the basis for Program Execution Guidance (PEG) development required for execution of the FY
2001 program.

Section 2 of this site needs assessment describes the TFA's process in reaching this point, from needs collection and
analysis to task prioritization.

Section 3 describes follow-on program development activities the TFA will use to complete this year's program
development process cycle.

Appendix A contains a summary of the needs submitted by the sites and the TFA's initial disposition of them through
technical responses and prioritization.

Figure 1.1. FY 2000 Tanks Focus Area Technical Response Development Process

 

| Return to Contents |
Revised: March 4, 2000
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Section 2 - Site Needs Assessment and Technical Response
Development Process

The TFA continues to enjoy a general endorsement of its program development process from its site user community. Two changes were made this
year to fine-tune the TFA's proven process of program development. First, the TFA amended its approach to strategic task development, review,
and prioritization. Second, minor changes were made to the TFA's prioritization criteria. These changes reflect the TFA's emphasis in:

A highly participitative, consensus-based, user-driven program

The importance of both near-term and longer-term problems and solutions

Technical response prioritization consistent with DOE's Work Package Ranking System.

The program development process steps are (refer Figure 1.1)

STCG needs submission and TFA screen

Needs analysis

Strategic task identification

Technical response development

Response evaluation

TFA Management Team prioritization.

2.1 STCG Needs Submission and TFA Screen

The tank waste sites submitted their science and technology development needs from
October through December 1999. Each site uses its own internal process to determine and
prioritize site needs as necessary. The standardized site needs template again proved helpful
in communicating and understanding the needs. The TFA's Site Representatives were
essential in communicating the needs from the sites to the TFA. (See Figure 2.1, Tanks Focus
Area Organization.) This year, the sites, in general, communicated their science and
technology needs statements earlier than in any previous year. The TFA appreciated these
earlier submissions, which provided additional time to integrate the information with other
OST program activities.

Each need was subjected to an initial needs screening. The screening assessed whether or not
the need and possible technical response

Was within the TFA mission area

Required a technology development component
Development, first-time hot demonstration or deployment, re-engineering, etc., was
required
Technology was available, and no technology development was required

Was technically feasible (schedule or cost).
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Figure 2.1. Tanks Focus Area Organization

2.2 Needs Analysis

The TFA analyzed each site need that passed through the
screening criteria. This analysis served to familiarize the TFA
with the general scope of site needs. The TFA worked
interactively with the sites to better understand the problem
to be solved, required performance specifications, timing of
the technical solution, integration of functional interfaces
(e.g., between pretreatment and immobilization), and
interfaces with other OST programs.

2.3 Strategic Task Identification

Focusing predominately on the analysis
of site-submitted needs, the TFA
identified needs whose solutions would
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be strategic in nature to the TFA.
Additionally, the TFA identified
technology "gaps" that became apparent
in the needs analysis, or that were
identified through other TFA processes,
such as technology interface workshops.
The TFA Technical Advisory Group
(TAG) provided advice and guidance on
the identification and scope of proposed
strategic tasks. The TFA submitted these
issues for consideration and review by its
Management Team. The Management
Team either voiced no objection to the
development of a technical response to
these issues to be included within the
TFA list of needs, or determined that the
issue merited no further TFA
consideration.
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The TFA developed and refined its own
definition of a strategic task. The
following points define a TFA strategic
task

Pursues a problem identified within a
site baseline, but not currently being
addressed. This problem would be
longer-term and may otherwise go
unsatisfied due to budget limitations
and priority. An official need may or
may not have been submitted by the
STCG of a specific site. Successful TFA
response to the need may result in

Accelerated schedule
Risk reduction (programmatic or
technical)
Establishment of a technical or
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programmatic basis that drives near-
term related baseline efforts.

Resolves a technical roadblock or
problem that has recently been
identified. This problem may be near-
or long-term in nature, and may or
may not be associated with baseline
technologies or flowsheets. This
problem may be identified by the TFA
or external reviewers, rather than
officially submitted as a need by a
specific site. Satisfaction of this need
may result in

Prevention of recently identified
problems
Technical contingency through
identification of another viable
technical approach
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Risk reduction (programmatic or
technical).

Effects a change to a baseline
(alternative). The problem could be
near-term and may require that the
TFA leverage other programs. An
official need may or may not have been
submitted by a site. Successful response
to the need may result in

Mortgage reduction
Risk reduction (programmatic or
technical).

The TFA has secured wide user support
for the concept of selective identification
and funding of strategic tasks, and
identified six strategic tasks for initiation
in FY 2001.
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2.4 Technical Response
Development

The TFA developed
technical responses to all
needs passing through the
screening criteria. Those
needs screened out were
coordinated with the
submitting site for further
disposition. Some needs
were screened out as
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potentially outside of the
TFA mission area. These
needs may best be
addressed within a
different OST program,
such as another focus area.
In such cases, the TFA
interacts with the other
programs and informs the
submitting site STCG of
any need identified as such
in this process.
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The responses were
prepared by the Technical
Team (see Figure 2.1) and
submitted to the TAG,
USG, and Management
Team for review and
comment. To the maximum
extent possible, the TFA
integrated responses to
similar needs. Also, the
TFA was careful to take
advantage of other OST
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funding sources to
maximize leveraging
opportunities.

The TFA uses an
established standard
framework to begin its
annual program planning
process. This framework
groups similar or related
site needs and the TFA's
technical responses,
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allowing for technical
integration across
functions to solve specific
problems, as opposed to
consolidating needs by
technical focus. This
activity begins the
transition from needs
collection and analysis to
TFA program
development. The results of
the program development
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process will be addressed
in the upcoming revision to
the MYPP scheduled for
publication in September
2000.

To establish and maintain
this program planning
framework, the TFA uses
its problem element
structure. The problem
elements
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Provide an updated
method to logically group
site needs and TFA
technical responses

Assist in sequencing and
scheduling integrated
technical solutions

Identify the problem
elements and the needs
within them as baseline,
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enhancements, or
alternatives.

The TFA problem element
structure appears in Table
2.1.

2.5 Technical Response
Rating

The TFA rated each
technical response for use
in funding decisions based
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on approved task selection
criteria. Technical
responses rated above the
anticipated funding line
are known as "core" tasks
and generally form the
basis for "target" budget
funding levels. Selected
technical responses below
the funding line may be
considered for TFA
funding if they were
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previously identified as a
strategic task. These
strategic tasks will be
highlighted for
Management Team review
and prioritization with
rationale describing the
benefits of investments
relative to the TFA's
strategic intent.

The TFA studied each need
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and developed draft
integrated technical
responses. As necessary,
the TFA contacted the
specific need technical
point of contact for further
clarification. From mid-
January through early-
March 2000, the TFA
prepared an initial draft
response for each need.
The composite set of



TFA - Site Needs Assessment FY 2000

http://emslws03/tfa/program/needs00/sec2.stm[10/13/2009 11:04:27 AM]

technical responses was
rated against criteria
intended to rank them for
further program
development activities. The
criteria included the
following:

Broad-based benefit
User commitment to
deploy
Technical risk
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Other technical impact.

Table 2.1. Problem
Element Structure

PE# Problem Element PE# Problem Element
1.1 Store Waste 1.2.2.9 Monitor and Control

Pretreatment Process
1.1.1 Extend Tank Life 1.2.3 Immobilize Waste
1.1.1.1 Monitor Tank Integrity/Avoid Corrosion 1.2.3.1 Process LLW
1.1.1.3 Remediate Loss of Tank Integrity 1.2.3.1.1 Monitor and Control LLW

Immobilization Process
1.1.2 Ventilate Tanks 1.2.3.1.2 Prepare LLW Feed
1.1.3 Characterize Waste 1.2.3.1.3 Immobilize LLW Stream
1.1.3.1 Characterize Waste In Situ 1.2.3.1.4 Treat LLW Offgas
1.1.3. Sample Waste 1.2.3.1.5 Dispose of LLW
1.1.3.3 Analyze Waste 1.2.3.2 Process HLW
1.1.4 Reduce Waste Volume 1.2.3.2.1 Monitor and Control HLW

Immobilization Process
1.1.4.1 Reduce Source Streams 1.2.3.2.2 Prepare Secondary Waste from

Pretreatment
1.1.4.2 Reduce Recycle Streams 1.2.3.2.3 Prepare Sludge Feed
1.2 Process Waste 1.2.3.2.4 Immobilize HLW Stream
1.2.1 Retrieve Waste 1.2.3.2.5 Treat HLW Offgas
1.2.1.1 Deploy Equipment 1.3 Store Waste Forms and Close Tanks
1.2.1.2 Mobilize Bulk and Heel Wastes 1.3.1 Close Tanks
1.2.1.4 Transfer Waste 1.3.1.1 Monitor Tank
1.2.1.5 Detect and Mitigate Leaks 1.3.1.2 Characterize Heels
1.2.1.6 Monitor and Control Retrieval Process 1.3.1.3 Define Closure Criteria
1.2.1.7 Integrate Retrieval and

Pretreatment Technology Systems
1.3.1.4 Treat Supernate in Place

1.2.1.8 Mobilize Heel 1.3.1.5 Treat Heel in Place
1.2.2 Pretreat Waste 1.3.1.6 Detect Leaks
1.2.2.1 Calcine Waste 1.3.1.7 Stabilize Tank for Closure
1.2.2.2 Dissolve Waste 1.3.1.8 Monitor Site
1.2.2.3 Prepare Retrieved Waste for 

Transfer and Pretreatment
1.3.2 Dispose of LLW

1.2.2.4 Clarify Liquid Stream 1.3.2.1 Monitor LLW for Acceptance
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1.2.2.5 Remove Radionuclides 1.3.2.2 Determine Performance of Waste Form
1.2.2.6 Integrate Pretreatment and LLW

Immobilization Technology Systems
1.3.2.3 Provide Disposal System

1.2.2.7 Process Sludge 1.3.3. Store and Dispose HLW
1.2.2.8 Prepare Pretreated Waste 

for Immobilization
1.3.3.1 Provide Interim Storage HLW

  1.3.3.2 Provide Shipping Facilities
  1.3.3.3 Monitor HLW for Acceptance
  1.4 Decontamination and Decommissioning

Broad-Based Benefit - This
criterion addressed the
potential complex-wide
benefit of a technical
response.

High: Two or more
different site STCG-
submitted needs with
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strong interest in a single,
integrated response. Note:
"strong interest" means
site interest is confirmed
with the TFA Site
Representative and USG
member.

High to Medium:

High/Medium: One
STCG-submitted need;
two or more sites with
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strong interest where
resulting hardware or
data would directly
benefit.

Medium/High: One
STCG-submitted need;
one site with strong
interest where resulting
hardware or data would
directly benefit.



TFA - Site Needs Assessment FY 2000

http://emslws03/tfa/program/needs00/sec2.stm[10/13/2009 11:04:27 AM]

Medium: One STCG-
submitted need; one site
with strong interest
where resulting
hardware or data would
indirectly benefit; or one
STCG-submitted need
that may be satisfied
through deployment of a
technology already
developed elsewhere, but
still requiring technology
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development work.

Low: One STCG-
submitted need and one
other potential benefiting
site based on Technology
Integration
Manager(TIM)
judgement.

User Commitment - The
TFA values user
commitment to the
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development and
deployment of technical
solutions. This criterion
assesses the strength of
user commitment to share
the burden of a
technology's development
and deployment.

High:

Site co-funds
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development and
demonstration (or
deployment)

High commitment to
deploy through out-year
baseline, PBS, and
budget request;
memorandum of
understanding (MOU) or
other signed document
for TFA next year



TFA - Site Needs Assessment FY 2000

http://emslws03/tfa/program/needs00/sec2.stm[10/13/2009 11:04:27 AM]

expenditures over $1M

Currently in site baseline
operational plan with
MOU or other signed
document committing to
funding and plan for
deployment in subject
FY

Deployment within 1 - 2
years



TFA - Site Needs Assessment FY 2000

http://emslws03/tfa/program/needs00/sec2.stm[10/13/2009 11:04:27 AM]

Greater than or equal to
50/50 co-funding of
development and
demonstration for the
year of prioritization and
duration of the response.

High/Medium: Response
results in data delivery for
key DOE decisions, e.g.,
Environmental Impact
Statement (EIS) or
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privatization decisions.

Site co-funds data
development and
delivery

Data will be used within
1 - 2 years

High commitment to
deploy through out-year
baseline, PBS, and
budget request; MOU or
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other signed document
for TFA expenditures
over $1M

Greater than or equal to
50/50 co-funding of
development and
delivery for the year of
prioritization and
duration of the technical
response.

Medium/High:
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Approximately equal co-
funding to develop and
demonstrate during time
of the technical response.
High commitment to
deploy through out-year
baseline, PBS, and budget
request; TFA Site
Representative
commitment to obtain
MOU or other signed
document for TFA next
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year expenditures over
$1M.

Medium: Approximately
one-quarter co-funding;
high commitment to
deploy through out-year
baseline, PBS, and budget
request; TFA Site
Representative
commitment to obtain
MOU or other signed
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document for TFA next
year expenditures over
$1M.

Low: Site co-funding
exists, but no commitment
to deploy or use data (e.g.,
not in sites' out-year
planning documents).

Note on co-funding: Co-
funding is to be focused on
support to the overall
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project the TFA is funding.
This may include direct
support to the Principal
Investigator (PI), support
to on-site operations staff
to facilitate testing, sample
collection/analysis/shipping,
design and review. Also the
TFA Management Team
may require a MOU or
some other documented
user commitment on any
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task under consideration
for TFA funding.

Technical Risk - This
criterion considers
technical risks related to
site baselines.

Needs Priority

High: Technical
response addresses at
least two needs with a
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priority of 1, or three
needs with a priority of
2.

Medium: Technical
response addresses at
least one need with a
priority of 1, or two
needs with a priority of
2.

Low: Technical response
addresses at least one
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need with a priority of 2.
(Note: no value is
assigned to a technical
response addressing
needs with a priority of
3.)

Technical Risk

High: Related waste
stream technical risk
is(risk rating of 4 or 5),
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or related critical path
milestone technical risk
is high (risk rating of 4
or 5).

Medium: Related waste
stream technical risk
medium (risk rating of
3)or related critical path
milestone technical risk
is medium (risk rating of
3).
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Low: Related waste
stream technology risk is
medium or low with a
risk rating of 2 or 1, or
related critical path
milestone technical risk
is medium or low (risk
rating of 2 or 1)..

Other Technology Impact -
The objective of this
criterion is to broadly
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assess the overall potential
technology impact of a
technical response. The
TFA considers a response's
impact on schedule, cost
avoidance, and link to
regulatory requirements to
determine impact. The
ratings include the
following:

High: (one or more of the
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following apply)

Technology required to
meet baseline
assumptions

Documented high cost
avoidance (over $250M)
to EM (information must
be provided to TFA by
site with uncertainty
analysis)
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Possesses high cost
reduction potential (over
$250M)

Technical response is
required to meet firm
regulatory requirements
that could delay tank
waste remediation
schedules.

Medium: (one or more of
the following apply)
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Required to meet
enhancements or
alternatives to baseline

Documented moderate
cost avoidance (between
$250M and $50M) to EM
or general consensus on
high cost avoidance (over
$250M) that cannot be
documented due to lack
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of data that will be
developed if the task
goes forward

Possesses moderate cost
reduction potential

Adds assurance that
regulatory requirements
are met, or supports a
regulatory requirement
that the site may
renegotiate.
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Low: (one or more of the
following)

Appears that technology
could meet baseline or
enhancement
assumptions, but more
data is needed and will
be provided explicitly if
the task proceeds

General consensus that
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moderate cost avoidance
(between $250M and
$50M) could be achieved
but cannot yet be
documented

The technical response's
link to regulatory
requirements is not fully
determined.

In March 2000, the TFA
evaluated each technical
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response using the
approved criteria. This
initial assessment was
accomplished in a group
consensus of TIMs,
monitored by the TFA
Program Management
Team. The TFA's intent
was to ensure that
technical responses would

Be provided for each need
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received
Contain an explanation of
the priority of the
response according to
either
- Screening criteria 
- Prioritization criteria

Describe multiyear intent
- 4-year budget estimate
(current + 3 years) 
- Basis of estimate

Describe the intended
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scope (2 to 3 paragraphs)
Identify the relationship
or benefit to other site
needs.

2.6 TFA
Management
Team
Prioritization
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The TFA technical
response prioritization
took place on March 9,
2000 in conjunction with
TFA Midyear activities.
During prioritization, the
TFA Management Team
assigned final scores to
each technical response
against the approved
criteria. The Management
Team discussed the merits
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of the responses, focusing
closely on aspects of site
benefits, user commitment,
and continuity of ongoing
technology development.
Additionally, the
Management Team
reviewed and approved six
strategic tasks for inclusion
into the FY 2001-2002
program. At the conclusion
of the prioritization
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session, the Management
Team affirmed the results,
thereby creating the official
TFA FY 2001-2002
Integrated Priority Listing
(IPL).

As of the publication date
of this document, the TFA
is finalizing the technical
responses to incorporate
actions directed by the
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Management Team during
prioritization. The final
version of the technical
responses will be posted on
the Technical Team home
page
(http://www.pnl.gov/tfa) in
the near future.

2.7 Data
Summary

http://www.pnl.gov/tfa
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In all, the TFA received
140 science and technology
needs. The TFA assigned
each need to one of the
TFA's six functional areas
based on the major subject
area of the need. Some
needs statements were
broad enough that they
required action in more
than one technical
response. In all, 63
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technical responses were
prepared by the TFA. A
summary of the TFA's
functional assignment of
needs and technical
responses by site is shown
in Table 2.2.

Table 2.2.  Summary of
Site Needs Submitted to the

Tanks Focus Area
 Hanford INEEL ORR SRS WVDP Total

Safety 7 2 1 3 1 14
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Characterization 10 7 0 2 1 20

Pretreatment 12 14 3 7 0 36

Immobilization 6 11 1 5 1 24

Retrieval 8 4 1 7 2 22

Closure 13 7 1 0 3 24

Total 56 45 7 24 8 140

The needs across the
complex reflect
requirements to

Inspect tank integrity,
monitor tank corrosion,
and detect and mitigate
leaks.

Reduce waste volumes
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and minimize the
generation of additional
wastes, including
secondary wastes

Sample and characterize
the chemical and physical
properties of the wastes

Retrieve salt and sludge
wastes and tank heels

Pump and transfer wastes
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efficiently without
plugging pipelines

Separate radionuclides
from non-radioactive
waste components

Provide grout and glass
waste forms for LLW
immobilization and
disosal

Optimize waste loadings
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in glass waste forms

Enhance design of HLW
glass melters

Improve efficiency of
existing waste storage and
treatment facilities
operations and
maintenance.

Access waste residuals as
precursors to additional
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retrieval and tank closure
decisions

Immobilize waste
residuals and stabilize
tanks as part of closure.

Hanford and SRS require
continued emphasis on
determining the impacts of
waste chemistry on waste
retrieval and transport.
Hanford and SRS require
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additional mixing
technologies to suspend
sludges and saltcake for
waste removal. SRS
requires technical data to
support the selection,
design, and implementation
of an alternative to the in-
tank precipitation process
for radionuclide removal.
As waste storage and
processing facilities
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mature, technologies are
needed for remote
maintenance and repair
and to optimize equipment
design for improved
operations. INEEL needs
technical data to support
process selection and
design for liquid and
calcine wastes. WVDP and
SRS require improved
technologies for HLW
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canister decontamination.
Hanford needs additional
data and tools to support
waste disposal system
performance assessments.

During its analysis of the
site needs, the TFA found
that many of the
requirements from any one
site have multi-site benefit.
The TFA will exploit the
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resolution of these
requirements to leverage
these multi-site benefits.
Multi-site benefit is one of
the four criteria the TFA
used this year in
prioritizing future work.
The tentative program for
FY 2001 - FY 2002 reflects
the importance the TFA
places on multi-site benefit.
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2.8 Lessons
Learned

Every year, the TFA learns
new lessons in executing
the initial stages of the
program development
process. Last year was the
first full program
development cycle where
the TFA went into the
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process expecting to
perform in accordance
with the "Focus Area-
centered" concept. The
Focus Area-centered
concept calls for Focus
Areas, such as the TFA, to
lead the coordination and
integration of all OST
programs within its
problem area.
Coordinating site needs
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analyses and technical
response development with
and between the TFA's
partner programs
continues to be a sizeable
task, and the TFA
appreciates the efforts of its
partner programs to help
meet the challenge. To
increase the efficiency of
the coordination and
integration, the TFA is
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negotiating operating
agreements between it and
the TFA's three main
Crosscutting program
partners (CMST, ESP, and
Robotics). Memorandums
of Understanding (MOUs)
between the TFA and each
of these three programs are
presently being finalized.

The requirement exists to
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better synchronize, at the
EM and OST level, the
scheduling of program
development activities that
culminate in the TFA's
preparation and
submission of draft budget
documents in the March-
April timeframe of each
year. Development and use
of the Integrated Planning,
Accounting, and Budgeting
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System (IPABS) continues
to be a serious impediment
to program development.
More work is required
during the next year to
make the system less
cumbersome, more
reliable, and better
integrated. Data quality
issues remain, especially in
waste stream linkages to
site needs and technical
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risks existing in those waste
streams. The TFA has
taken on an added burden
of helping identify to the
sites where data
inconsistencies exist.
Although this is the second
year that the IPABS system
is being used to develop
OST work package
priorities, there continues
to be great uncertainty
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about data quality, rating
criteria, and system
scheduling requirements
leading up to work package
prioritization.

The TFA continues to grow
into its perceived Focus
Area-centered
responsibilities in the basic
science portion of its
investment portfolio. While
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some progress was made
during the last year in
strengthening relationships
with the Environmental
Science Management
Program (EMSP) staff,
serious program
development and execution
issues still require
significant attention.
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Section 3 - The Next Process Steps
March 2000

As noted earlier, this document reports only on the initial program development steps. Formulation of the final detailed
technical response for each submitted need is in progress. The first phase of the FY 2002 Corporate Review Budget
(CRB) development is completed. The purpose of this section is to describe how the activities covered in this site
needs assessment fit into the overall program development process and to provide a short description of the remaining
program development activities. Within the overall program development process, the following major tasks and
schedule remain for this year's program development cycle:

Finalize FY 2002 CRB submittal (May 2000)

Office of Science and Technology work package prioritization for the FY 2002 CRB (May 2000)

Prepare and submit FY 2001 program execution documents (June-August 2000)

Prepare Multiyear Program Plan (MYPP) (September 2000)

High-Level Waste Steering Committee (HLWSC) approval of MYPP (October 2000).

3.1 Finalize FY 2002 CRB Submittal

The TFA is completing preparation of its FY 2002 CRB budget input based on the prioritized technical responses to
site needs. The TFA groups technical responses by functional subject area and TFA priority into "work packages."
Work packages are the main components of the TFA's CRB.

3.2 Office of Science and Technology (OST) Work Package Prioritization
for the FY 2002 CRB

OST rates each focus area work package according to pre-established criteria. Presently, these criteria value

PBSs - the number of them represented, their life cycle costs, and significant milestones

Likelihood of technology deployments

Priority of site needs addressed

Technical risk

Potential cost savings.

The result of the rating is a prioritized list of work packages for DOE management consideration within expected
available funding. The TFA supports the prioritization activity by ensuring, through coordination with its user sites, the
most accurate data is available.

3.3 Prepare and Submit FY 2001 Program Execution Documents

Each year, the TFA uses two documents to provide for program execution. The first, the Program Execution Guidance
(PEG), is the TFA's guidance to the selected work performers and is tied to the users' commitment and priority. This
guidance states the mandatory technical and programmatic requirements needed for each task. The PEG is simply an
expansion of the final technical responses that have been reviewed and approved by the TFA Management Team.
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Upon receipt of the PEG, the performer develops the second document, the Technical Task Plan (TTP). The TTP is the
performer's response to the PEG. An approved TTP constitutes a contractual arrangement between the TFA, the
performing DOE Field Office, and the performing organization. Both documents are generally required before work
initiation and funding authorization.

During the transition between PEG and TTP, the TFA coordinates with sites and performers to assure site commitment
to each technical response, that all performer selection issues have been resolved, and that the proposed scope and
budget are understood fully by all.

3.4 Document in the MYPP

The companion document to this one is the TFA MYPP. The MYPP documents the results of the preceding planning
steps and is the basis for complementary planning between OST and the Offices of Environmental Restoration and
Waste Management in future years, which is reflected in the OST budget process. This approach is consistent with the
TFA goal of defining and implementing an integrated technical program. The MYPP describes the TFA's technical
strategies and the actions being taken to address the site needs within the strategies. The FY 2001 - FY2005 MYPP is
expected to be published during September 2000.

Each year, the MYPP is updated to reflect the changing emphasis of the sites and the subsequent changes in the TFA's
technical focus. Based on the FY 2001 site needs submittal and the resulting technical responses, the FY 2001 - FY
2004 MYPP should show the TFA's continuing emphasis to

Provide technologies that support waste retrieval and tank closure at SRS, Hanford, INEEL, WVDP, and ORR

Appropriately support DOE's privatization of tank waste management activities at Hanford and ORR

Provide technical answers to vitrification requirements from around the complex

Support development and implementation of the alternative to in-tank precipitation at SRS

Support INEEL in process selection and design

Provide technologies for monitoring tank integrity and corrosion.
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Appendix A - Site Needs Database
March 2000

This appendix summarizes the 140 site needs submitted by the sites and the TFA's intended technical disposition of
them. Table A.1 is a list of the needs received from each site and identification of the technical response or responses
linked to that need. Table A.2 takes those same needs and aligns them within the TFA problem element structure.
Additionally, Table A.2 lists the need priority assigned by the site to the need, and the functional area the TFA
assigned to the need. Note that a need may occur more than once in the problem element structure. This is because a
need may be broad enough that it is described best in more than one problem element, and therefore will likely appear
in more than one technical response.

Table A.3 portrays the TFA's interpretation of the benefiting sites for each technical response. The technical responses
are listed in the priority order established by the TFA Management Team.

The remainder of the appendix is devoted to the individual site needs. This document only provides a summary of each
need. Interested readers may find full versions of the site high-level tank waste needs at the following web sites:

Hanford: http://www.pnl.gov/stcg/needs.stm

INEEL: http://wylie.inel.gov/INEELSTCG/wt_select.asp?id=HLW

ORR: http://www.em.doe.gov/usr-bin/techneed/qu/sg?
stcg=TANKS&site=OAK+RIDGE+NATIONAL+LABORATORY&category=Any&contam=Any

SRS: http://www.srs.gov/general/srtech/stcg/needstmt.htm

WVDP: http://www.ohio.doe.gov/oh-stcg/needs.asp

Additionally, a comprehensive library of science and technology needs is found in EM's Needs Management System
at: http://em-needs.em.doe.gov.

This appendix provides a brief summary of each site needs statement. The summaries were largely extracted from the
actual needs statements found in the above web sites. Following the summary for each need is the number, title, and
FY 2001 - FY 2002 TFA priority number for the technical response to that need. In several cases, the TFA responded
to individual needs in more than one technical response.

Hanford needs begin on page A.14
INEEL needs begin on page A.36
ORR needs begin on page A.58
SRS needs begin on page A.60
WVDP needs begin on page A.71.

Site: Hanford

Site Need ID: RL-WT01 
Site Need Title: Technetium-99 Analysis in Hanford Tank Waste and Contaminated Tank Farm Areas 
Need Summary: An accurate, robust production laboratory method for the measurement of technetium-99 ( 99 Tc)
concentration in Hanford Site waste tank matrices and in soils from the vadose zone surrounding the tanks is needed.
The method must provide a high level of confidence in the 99 Tc concentrations because data are important in risk-
based assessments. To obtain this level of confidence, verification of method performance needs to be done by the use
of independent methods and/or by interlaboratory comparisons on actual waste samples between U.S. Department of
Energy (DOE) Sites. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

http://www.pnl.gov/stcg/fy00needs/technology/index.stm
http://wylie.inel.gov/INEELSTCG/wt_select.asp?id=HLW
http://www.em.doe.gov/usr-bin/techneed/qu/sg?stcg=TANKS&site=OAK+RIDGE+NATIONAL+LABORATORY&category=Any&contam=Any
http://www.em.doe.gov/usr-bin/techneed/qu/sg?stcg=TANKS&site=OAK+RIDGE+NATIONAL+LABORATORY&category=Any&contam=Any
http://www.srs.gov/general/srtech/stcg/needstmt.htm
http://www.ohio.doe.gov/oh-stcg/needs.asp
http://em-needs.em.doe.gov/
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A9264, Improve Waste Analytical Methods, TFA priority #37.

Site Need ID: RL-WT04 
Site Need Title: Double Shell Tank Corrosion Monitoring 
Need Summary:Corrosion monitoring of double-shell tanks (DSTs) is currently provided by process knowledge and
tank sampling. Tanks found to be within chemistry specification limits are considered to be not at risk for excessive
corrosion damage. There have been no direct corrosion monitoring systems for DSTs in use at the Hanford Site. As
many as 4 low hydroxide (out of corrosion specification) tanks continue to be operated. In fiscal year 1999, DST 241-
AN-105 was discovered to have wall thinning that cannot be explained by existing corrosion chemistry models. This
indicates that this system is inadequate to support corrosion control. Tank samples are infrequent and their analysis
difficult and expensive. Process knowledge is complicated by waste streams that are exempt from the corrosion control
specifications. In-tank, real-time measurement of the corrosive characteristics of the tank wastes is needed to improve
control of corrosion processes. This need supports RPP Program Logic "Conduct Tank Farms Safe Operations" and
"Conduct Reduced Mortgage Tank Farm Safe Operations." Corrosion monitoring is discussed in the Safe Storage
Technical Basis Review, Activity Number 190.N45. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9143, High Level Waste Tank Corrosion Control and Monitoring, TFA priority #1.

Site Need ID: RL-WT05 
Site Need Title: Remote Inspection of High-Level Waste Single-Shell Tanks 
Need Summary: The Hanford Federal Facility Agreement and Consent Order (Tri Party Agreement) schedule requires
retrieval of waste in the single-shell tanks (SST). To meet this schedule, a retrieval method needs to be selected to
retrieve the waste for processing. A non-destructive evaluation (NDE) of the tank needs to be performed prior to the
selection of a retrieval method to assure successful retrieval of the waste from the tank. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9175, Tank Integrity Inspection Techniques, TFA priority #11.
AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

Site Need ID: RL-WT09 
Site Need Title: Representative Sampling and Associated Analysis to Support Operations and Disposal 
Need Summary: The Hanford need is for a RCRA-compatible sampling system and associated rapid analysis of feeds
which are to be staged for transfer as feed for the ORP Privatization Contractor. Feed for Privatization Phase I
immobilization demonstrations must be sampled prior to transfer to the Privatization Contractor. The samples must be
representative of the tank contents. To support the Hanford Privatization Contract, a variable depth or multiple depth
sampling system is needed to take representative LAW and HLW samples that will be used to certify the tank contents.
The certified tank contents will be needed either for acceptance of the feed by the Privatization Contractor or as a
means to determine the additional compensation that the Privatization Contractor will receive. Sampling while the
mixer pumps are operating will assure that the samples are representative of the waste batch that is anticipated to be
transferred to the Privatization Contractor. An at-tank analysis system is desired for the Hanford need that measures
key waste properties from which the mixing/settling status of a tank waste batch can be assessed.

Other sites have needs that are specific to sampling, sample size, and sampling criteria. For example, INEEL requires a
RCRA compatible sampler that can sample their tank wastes while SRS has a requirement for a rapid, fixed depth
sampler. The INEEL sampling need is to provide waste samples for assessing the chemical content while the SRS need
is to assess the settling status of a tank. (Reference: Alternatives Generation and Analysis for the Phase I Intermediate
Waste Feed Staging System Design Requirements, WHC-SD-TWR-AGA-001, Rev. 0). 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9246, Waste Sampling and At-Tank Analysis, TFA priority #21.

A9278, Slurry Transfer and Tank Waste Mixing Monitors, TFA priority #35.
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Site Need ID: RL-WT013 
Site Need Title: Establish Retrieval Performance Evaluation Criteria 
Need Summary: The Tri-Party Agreement establishes an interim retrieval performance goal to leave no more than 360
ft3 of waste in 75-ft-diameter SSTs, and no more than 30 ft3 in 20-ft-diameter SSTs. This interim goal is intended to
be finalized or modified over time based on demonstrations of retrieval technology, and on evaluation of cost,
technical practicability, exposure of workers and public to radiation, and compliance with U.S. Nuclear Regulatory
Commission requirements that will establish authority to regulate disposal of the radioactive component of residual
waste

A principal function of waste retrieval is to remove sufficient waste from tanks to permit tank closure. The TWRS
Environmental Impact Statement (EIS) evaluated environmental impacts associated with retrieval of waste from SSTs
using technologies that are expected to leave residual volumes of waste approximating the interim Tri-Party
Agreement retrieval performance goal. If residual waste must be retrieved from SSTs as part of closure operations,
environmental impacts of such waste retrieval, including impacts on tank waste processing, have not been evaluated 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9367, Unobstructed Tank Heel Retrieval, TFA priority #26.

A9947, Vadose Zone Characterization Technologies. Previously, the TFA provided Hanford the cone
penetrometer technology as a solution for this portion of the need. In discussion with site personnel, the TFA
has not identified any additional activities required to satisfy this portion of the need.

AA203, Residual Waste Sampling, TFA priority #18.

AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

AA3S2, SST Retrieval from Potential Leaking Tanks, TFA strategic task.

Site Need ID: RL-WT015 
Site Need Title: Standard Method for Determining Wasteform Release Rate 
Need Summary: The release of radionuclides from a waste form and package to the environment results from the
interactions between the waste form and water in the disposal system. For the disposal of immobilized low-activity
tank waste (ILAW), the waste form and package are expected to be in an extremely dry environment. In such an
environment, the release rate is a sensitive function of physical (temperature, water content) and chemical (pH and
amount and type of mineral and non-mineral species) environment.

Waste forms are typically developed to minimize the rate of release as measured by a variety of test methods. Current
ILAW product specifications require Product Consistency Test (PCT) testing and ANS 16.1 testing of the waste forms,
which involve testing the waste form in an environment where water is abundant and where chemical effects are
minimized. These test methods will not be representative of the expected disposal system environment at the Hanford
Site. A release rate test method yielding results that can be related to the waste form release rate under expected
service conditions is needed as a basis for Phase II Privatization ILAW product specifications.

Tests are also used to determine release data for use in the analysis for the assurance that long-term public health and
safety will be protected using the proposed disposal method. Such tests must examine a wider set of environmental
conditions that product acceptance tests and will form the basis of the Performance Assessment for the disposal action.
As shown in the Hanford Immobilized Low-Activity Tank Waste Performance Assessment (DOE/RL-97-69), the
contaminant release rate from the waste form is one of the few major factors in the assurance of public health and
safety. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9748, Testing and Prediction of Long-Term Waste Glass Performance, TFA priority #25.

AA7S1, Durability of Multiphase Waste Glasses, TFA strategic task.
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Site Need ID: RL-WT016 
Site Need Title: Glass Monolith Surface Area 
Need Summary: A method is needed to estimate the surface area of vitrified low-activity waste (LAW). The
contaminant release rate from glasses is proportional to the surface area reachable by moving moisture. As glass cools
it experiences internal stresses and strains, which may cause the glass to crack and hence increase the surface area on
the glass. External stresses (for example, those caused by earthquakes) could also increase surface area. In addition,
cracks may expose imperfections in waste form (internal gas pockets, nucleation sites, and devitrification regions)
which may cause increased contaminant release rates. Relatively little is known about the long-term behavior of such
cracks, yet the total contaminant release must be known (or at least estimated) for thousands of years. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9749, Glass Monolith Surface Area, TFA priority #39.

Site Need ID: RL-WT017 
Site Need Title: Long-Term Testing of Surface Barrier 
Need Summary: Surface barriers are used over many Hanford environmental restoration and waste management sites
and more barriers are expected in the future. Such barriers are used to reduce moisture infiltration and plant and animal
intrusion. Short-term testing of barriers has occurred under project-sponsored activities, but long-term studies remain a
funding orphan. Project-specific funding at the Hanford Site ended in September 1997. Because the design life of the
barrier is 1,000 years, data will be needed on degradation to better understand the validity of the design life estimate.
(A similar technology needs statement is also included in the Subsurface Contaminants needs section.) 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9950, Barriers for Tank/Disposal Facility Closure. Because the Subcon Focus Area infiltration barrier effort is
satisfying site needs for a guidance document, the TFA did not develop a separate technical response. The TFA
will revisit whether it should develop a response after Hanford has an opportunity to review the Subcon effort
and submit revised needs to the TFA.

Site Need ID: RL-WT018 
Site Need Title: Testing of Sand-Gravel Capillary Barrier 
Need Summary: Water is the driving force behind releasing contaminants from waste forms, then carrying those
contaminants to groundwater. Surface moisture barriers (such as the Hanford barrier) have a design life of 1,000 years.
Yet, because of the dry conditions at the Hanford Site, moisture infiltration should be minimized for thousands of
years.

Unlike a surface barrier, which uses many of the same hydrologic principles, a capillary barrier diverts water away
from the protected object underneath rather than storing the water until evaporation or plant transpiration removes the
water. Thus the capillary barrier is expected to have a significantly longer life and be more effective than a surface
barrier for moisture diversion. Although the principles of sand-gravel capillary barriers are well established, such
barriers (especially of ones the size needed for DOE applications) have not been extensively tested. Performance data
are needed to confirm design parameters and long-term performance estimates. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9950, Barriers for Tank/Disposal Facility Closure. Because the Subcon Focus Area infiltration barrier effort is
satisfying site needs for a guidance document, the TFA did not develop a separate technical response. The TFA
will revisit whether it should develop a response after Hanford has an opportunity to review the Subcon effort
and submit revised needs to the TFA.

Site Need ID: RL-WT021 
Site Need Title: Cleaning, Decontaminating and Upgrading Hanford Pits 
Need Summary: Waste retrieved from Hanford Site tanks must pass through a number of pits associated with single-
shell tanks before it is received by the privatization contractor for disposal. Many of these pits will have to be modified
before the waste can be transferred. Current methods for modifying, operating, cleaning and decontaminating these pits
are labor intensive, costly, and result in a high dose to workers. Currently, work associated with pits is the single



TFA - Site Needs Assessment FY 2000

http://emslws03/tfa/program/needs00/app_a.stm[10/13/2009 11:04:30 AM]

largest contribution to River Protection Project (RPP) operations dose levels. For example, the dose in the 241-C-106
pits was 40 R/hr. After investing $2 million and 5 months, the dose had been reduced to only 20 R/hr. During the pit
operations, 25 personrems were accumulated. 
Technical Disposition: The TFA responded to this need within the following technical response:

A9352, Remote Systems for Pit Operations and Maintenance, TFA priority #23.

AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

Site Need ID: RL-WT022 
Site Need Title: Tank Knuckle NDE 
Need Summary: Compliance to Washington Administrative Code (WAC) 173-303-640 requires life cycle integrity
assessments, including non-destructive evaluation (NDE) of 6 double-shell tanks (DSTs) on a portion of the tank wall,
bottom knuckle, and bottom. Additional DSTs will be selected for NDE based upon examination results. NDE
equipment must be deployed to fulfill this requirement. Fracture mechanics analysis indicates that the knuckle region
of the DST that rests on the concrete foundation is the highest-stressed region of the tanks. This high-stressed region is
not accessible using current ultrasonic technology. This region is accessible for examination only by propagating
ultrasonic energy around a plate with a one-foot radius bend. Current inspection studies demonstrate that defects in
this region can be detected. However, characterizing the length and through-wall extent of defects is not possible using
current technology. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9175, Tank Integrity Inspection Techniques, TFA priority #11.

AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

Site Need ID: RL-WT023 
Site Need Title: Prediction of Solid Phase Formation in Static and Dynamic Hanford Tank Waste Solutions 
Need Summary: Information is needed on the physical and chemical properties, which represent the complex solid
and liquid matrices of the Hanford Site tank waste and on the dynamics of solid phase formation during Hanford tank
waste transfers. This information is needed to predict solids precipitation, gel formation, and the crystal structure of
solids, which form in retrieval, wash, and leach solutions to prevent solids precipitation or gel formation during
retrieval, or to recover from these phenomena. Much information is available from past solubility chemistry work at
Hanford and from other DOE sites.

One part of this need is to compile available information for easier use, identify missing data, and perform work to
supply the missing data. Another part of this technical need is to evaluate the dynamics of solubility in an engineering
application. A pipeline needs to be evaluated to consider the dynamics of mixing and temperature effects on solubility
during transfer operations. Experimentation should characterize both precipitation and redissolution kinetics so that
effects of temperature and concentration changes can be identified. Attempts should be made to identify regimes
where precipitation or gel formation will not occur. Attempts should also be investigated to determine methods for
recovery from precipitation/gel plugs.

The information obtained in response to this need will be used to support the development of the Hanford Office of
River Protection Retrieval, Waste Feed Delivery, and Disposal Program. The Disposal Program supports the Hanford
Privatization (vitrification) effort by supplying feed to a private vitrification contractor. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9376, Waste Transfer Line Plugging Prevention and Unplugging Methods, TFA priority #12.

A9554, Hanford Tank Waste Chemistry, TFA priority #4.

AA3S1, Chemical Cleaning, TFA strategic task.

Site Need ID: RL-WT024 
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Site Need Title: Enhanced Sludge Washing Process Data 
Need Summary: This is a continuation of the Enhanced Sludge Wash (ESW) program that has been in progress for
several years. A strategy was originally developed (Kupfer 1994, Kupfer 1995) that showed how data from 47 SSTs
could be used to represent 93% of the SST sludge volume. During Fiscal Years 1994, 1995, 1996, and 1997, enhanced
sludge washing tests were performed on 30 samples of SST sludge to establish chemical and radionuclide removal
efficiencies.

An independent review of the data available in January 1997 concluded that as much as 80% of the tank waste sludge
could be processed using enhanced sludge washing, with the balance of the sludge material being treated with
additional processes to meet DOE's goals on reducing glass production. Twenty percent of the tank sludge may require
special handling such as selectively applied extended leach duration, or oxidative chromium leaching. From this
review and the completion of FY 1997 testing, RL determined in September 1997 that there" is sufficient technical
basis to complete the Tri-Party Agreement Interim Milestone M-50-03 based on the current understanding of the tank
waste compositions, tank waste pretreatment chemistry, and HLW vitrification process chemistry." (Sanders 1997).

Notwithstanding the M-50-03 determination, parts of the 1995 Kupfer sampling and testing strategy remained to be
completed. The REDOX-type sludge waste contain most of the hard to remove chromium, and require additional
testing to confirm chromium removal efficiencies during enhanced sludge washing and to reduce uncertainties in
extrapolating data from single tanks to groups of tanks. Completion of this strategy supports retrieval sequence
development and broadens the technical foundation that is needed for bidding Phase 2.

The Phase 2 ESW process is expected to be modified by performing the post-caustic-wash solid/liquid separation at an
elevated temperature to improve the removal of the species of interest. The current data are based upon performing that
separation at a lower temperature near ambient. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9555, Sludge Washing and Dissolution, TFA priority #9.

AA3S1, Chemical Cleaning, TFA strategic task.

AA5S1, Removal of Key Non-Radioactive Elements from Tank Waste, TFA strategic task.

Site Need ID: RL-WT026 
Site Need Title: Tank Leak Detection Systems for Underground Single-Shell Waste Storage Tanks (SSTs) 
Need Summary: The use of past-practice sluicing for SST waste removal involves the addition of liquid to tanks and
therefore increases the potential for waste leakage to the environment. Leak detection applies to all SST retrieval,
including retrieval during Phase I and preparation of the Phase II specification. Leak detection methods are needed that
can signal and quantify a leak from a tank when only a small amount of waste has been released. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9156, Tank Leak Detection, TFA priority #33.

Site Need ID: RL-WT027 
Site Need Title: Tank Leak Mitigation Systems 
Need Summary: The use of liquid based retrieval methods for SST waste removal involves the addition of liquid to
tanks and therefore increases the potential for waste leakage to the environment. Leakage mitigation applies to all SST
retrieval, including retrieval during Phase I and preparation of the Phase II specification. Leakage mitigation efforts
and tools that can be shown to provide cost-benefit and significant risk reduction over baseline methods should be
incorporated into retrieval system design and operating procedures. Existing mitigation techniques (i.e., the current
baseline approach) must continue to be evaluated against potential/candidate mitigating technologies to ensure that the
most cost-effective, risk reducing approach is applied. Periodic identification and evaluation of potential leakage
mitigation tools for possible application during SST retrieval operations is required on a continuing basis. 
Technical Disposition: The TFA responded to this need within the following technical responses:

A9157, Tank Leak Mitigation, TFA priority #20.
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AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

AA3S2, SST Retrieval from Potential Leaking Tanks, TFA strategic task.

Site Need ID: RL-WT029 
Site Need Title: Data and Tools for Performance Assessments 
Need Summary: Performance assessments must be developed for all disposal actions. The models that are used for
these assessments require a defensible basis for the movement of water. Most databases describe recharge and
distribution of water for non-arid conditions. The arid conditions at the Hanford Site are not accurately represented by
the existing data. This need is comprised of two elements:

- Recharge water is the primary means for dissolution and release of contaminants from the buried waste and transport
of those contaminants to the groundwater. Estimation of these rates is difficult under arid conditions because the rates
are very low. In addition, there are significant questions about the adequacy of the estimated recharge rates given the
heterogeneity of the environmental processes, the effect of facility features, the uncertainty of climate, and the
influence of humans. Furthermore, no attempt has been made to quantify the distribution of recharge rates to enable
sounder estimates of the mean and range of rates to be expected during the time of compliance of the facility.

Assessments of waste disposal require the knowledge of hydraulic properties in the unsaturated sediments (the vadose
zone). Typically, these properties are inferred or estimated from small cores or particle size distributions obtained from
a drilled borehole. Field measurements of hydraulic properties will eliminate the uncertainty when extrapolating small-
scale laboratory measurements. (This technology needs statement has been included in the Subsurface Contaminants
needs list.) 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9958, Data and Tools for Performance Assessments. In discussions with Hanford site personnel, the TFA has
learned that the objectives of this technical response are being pursued through the incorporation of these
technology needs in the Groundwater/Vadose Zone program. Therefore, the TFA will not prepare a full technical
response to this need.

Site Need ID: RL-WT060 
Site Need Title: Better Waste Mixing Mobilization 
Need Summary: 1) Hanford needs enhanced sludge mobilization methods to retrieve sludge that is beyond the
Effective Cleaning Radius (ECR) of the baseline pair of long-shaft mixer pumps. The objective is a small system that
can be installed in the tanks along with the mixers when needed to mobilize the remaining sludge.

2) Both Hanford and SRS are interested in identifying replacements for baseline mixer pumps with more cost-effective
alternates with respect to life-cycle/operations costs for bulk sludge, sludge heel, and salt cake retrieval, both in large
HLW storage tanks and in smaller process tanks such as SRS transfer system pump tanks. Safety impacts to
Authorization Bases also need to be evaluated. The TFA is evaluating the use of Flygt mixers for SRS this year as part
of this goal.

3) Hanford needs mixer pumps which can start at very low RPM in very viscous (one million + centipoise) waste to
de-gas tanks.

4) Hanford needs mixer pumps which can remove the pumping energy (i.e., cooling), added to the tank to avoid waste
heating. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9359, Waste Mixing and Retrieval, TFA priority #34.

AA3S1, Chemical Cleaning, TFA strategic task.

Site Need ID: RL-WT061 
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Site Need Title: Reactive Barriers to Contaminant Migration 
Need Summary: Although the SSTs and DSTs store a broad range of highly radioactive isotopes, a few relatively
mobile constituents dominate the risk to human health and the environment. Based on past analysis, for the vadose
zone groundwater pathway, the list typically includes carbon-14, technetium-99, iodine-129, selenium-79 and uranium.
The relative importance of these constituents may vary depending on assumptions used during the specific analysis.
Retrieval of waste from these tanks will incur risk from additional leakage. If these key radioactive elements could be
trapped or immobilized in the waste matrix, disposal facility, closed tanks, and/or the soil column, the risk to human
health and the environment could be significantly reduced. It is proposed that sequestering agents be deployed as a
permeable flow-through (reactive) barrier to attenuate the migration of these contaminants and reduce the risk.

It is proposed that sequestering agents be deployed as a permeable flow-through (reactive) barrier to attenuate the
migration of these contaminants and reduce the risk. In the case of contaminated soil, the reactive barrier will be
placed using conventional emplacement technology, e.g., slant drilling, etc. For the vitrified waste and for tank
closure, it is proposed that the getter could be placed inside the facility. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9960, Sequestering of Contaminant Migration, TFA priority #36.

Site Need ID: RL-WT062 
Site Need Title: Variable Suction Level Transfer Pump 
Need Summary: All DSTs containing insoluble solids need a variable level suction transfer pump. The current
baseline transfer pump achieves variable suction levels by using a flexible hose controlled by a tether cable. This
design can't be operated simultaneously with mixer pumps because of hose instability. A transfer pump that can draw
waste from pre-selected levels that range from the surface to within 10" of the tank bottom is needed. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9365, Waste Transfer Pumping, TFA priority #8.

Site Need ID: RL-WT063 
Site Need Title: PHMC Retrieval and Closure - Hanford SST Saltcake Dissolution Retrieval 
Need Summary: Performance data and retrieval efficiency data are required for a simplified sprinkler-applied (low
volume) water dissolution system for use in Hanford's SSTs contianing saltcake waste. Effects of in-tank hardware and
tank walls shall also be determined. This system is also known as the Low Volume Density Gradient (LVDG) retrieval
method. Application of this method to a representative stimulant of waste shall provide the necessary data to select this
method for baseline implementation. 
Technical Disposition: The TFA responded to this need within the following technical responses:

A9362, Salt Cake Dissolution Retrieval, TFA priority #19.

A9554, Hanford Tank Waste Chemistry, TFA priority #4.

AA3S1, Chemical Cleaning, TFA strategic task.

AA3S2, SST Retrieval from Potential Leaking Tanks.

Site Need ID: RL-WT064 
Site Need Title: PHMC Retrieval and Closure - Hanford Past Practice Sluicing Improvements 
Need Summary: Improvements in sluicing technology have been made since past practice sluicing was performed at
Hanford for tank waste retrieval. A better understanding of these improvements and how they compare to past practice
sluicing is needed to optimize waste retrieval operations. A direct comparison between the past practice sluice nozzles
and current industrial nozzles capabilities needs to be performed to provide the most effective design requirements to
support high-level waste (HLW) feed delivery. The comparisons must provide a clear quantitative analysis of the
ability of each nozzle and pump type and configuration and its ability to move different waste types. 
Technical Disposition: The TFA responded to this need within the following technical responses:
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A9367, Unobstructed Tank Heel Retrieval, TFA priority #26.

AA3S1, Chemical Cleaning, TFA strategic task.

AA3S2, SST Retrieval from Potential Leaking Tanks.

Site Need ID: RL-WT065 
Site Need Title: Direct Inorganic and Organic Analyses of High-Level Waste. 
Need Summary: Characterization is required for waste feed certification and acceptance, payment for services and
qualification of secondary waste, intermediate, and vitrified products. Characterization of HLW is a key part of
certifying that the tank waste composition and inventory meets the minimum reporting requirements for selected
constituents in the HLW feed samples as specified in the RPP (formerly TWRS) Privatization Contract (DE-AC06-96-
RL13308, Mod A005). Waste acceptance criteria developed through the treatment facility Dangerous Waste Permit
Application will include characterization needed to ensure regulatory compliant treatment, storage, and disposal of the
waste, including requirements for meeting land disposal restrictions, delisting, and permitting of the treatment facility.
Waste products will be characterized to demonstrate compliance with disposal facility waste analysis plans.
Characterization to support waste processing will be applied during a number of steps in the treatment cycle, including
waste storage, staged feed, treatment, waste products qualification and disposal. A direct chemical analysis of tank
waste inorganic and organic constituents would reduce chemical anaysis turn-around time, waste production, worker
exposure and the potential for high cost impacts resulting from delays in feed delivery (idle facility fees are estimated
as high as $250M per feed batch). Deployment of technology(ies) within the next two years can significantly improve
key elements of the ORP RPP permitting and feed staging baseline activities. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9264, Improve Waste Analytical Methods, TFA priority #37.

Site Need ID: RL-WT066 
Site Need Title: Compositional Dependence of the Long Term Performance of Glass as a Low-Activity Waste Form 
Need Summary: Present plans for the 54 million gallons of Hanford tank waste are to retrieve the waste from the
underground tanks, separate the waste into a high-level fraction (containing most of the radionuclides and hazardous
materials) and a low-activity fraction (containing most of the waste volume). Both fractions will be immobilized, with
the immobilized high-level fraction stored on-site until shipped to a federal geologic repository and the immobilized
low-activity fraction disposed of on the Hanford Site.

Because of the relatively large amount of contaminants in the ILAW form, the rate of release must be slow and the
rate limited for hundreds of thousands of years. Estimating such a long-term release rate from short-term experiments
(even those lasting many years) requires a strong database, an understanding of the degradation process, and numerical
simulation tools that combine the database and a mathematical model of the glass corrosion process.

ORPs Immobilized Waste Program is performing a series of tests on representative LAW glasses to better understand
how likely glasses will perform over these long periods of time. The vision for this work is given in "A Strategy to
Conduct an Analysis of the Long-Term Performance of Low-Activity Waste Glass in a Shallow Subsurface Disposal
System at Hanford," (PNNL 18834, or Appendix G of DOE/RL-97-69). However, there are some areas presently not
being funded by EM-30. Rather the support is from EM-50, because of its greater applicability to other potential
disposal actions. In particular, the database must be expanded so the affect of different glass compositions on long-
term performance can be determined. An important subset of this need is to understand how glass composition impacts
the rate of sodium ion-exchange in LAW glasses, which has been found to significantly affect the calculated pH in the
disposal system and thus the long-term radionuclide release rate. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9748, Testing and Prediction of Long-Term Waste Glass Performance, TFA priority #25.

AA7S1, Durability of Multiphase Waste Glasses

Site Need ID: RL-WT067 
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Site Need Title: Improved DST Integrity NDE Measurement Tools 
Need Summary: Compliance to WAC 173-303-640 requires life cycle integrity assessments, including non-
destructive examination (NDE) of 6 DSTs on a portion of the tank wall, bottom knuckle, and bottom. Additional DSTs
will likely be selected for NDE based upon examination results. The size of the current NDE equipment restricts its
deployment access to two 24-inch risers, diametrically opposed, per DST. NDE of the DSTs is also limited to 20 to
25% of the tank circumference, in the regions closest to the 24-inch risers. NDE equipment that could be deployed
through smaller diameter risers would provide access to a larger percentage, potentially all, of the tank circumference. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9175, Tank Integrity Inspection Techniques, TFA priority #11.

AA1S1, Pre-Closure Interim Tank Maintenance

Site Need ID: RL-WT068 
Site Need Title: Radionuclide Source Term from Tank Residuals 
Need Summary: Need Description: Remediation and closure of HLW tanks at Hanford will leave residual solids that
are estimated to be one of the major long-term radionuclide sources into underlying vadose zone sediments. However,
the actual release rate of technetium, selenium, and uranium (the major predicted dose contributors) from the residuals
is essentially unknown. A fundamental understanding of the true radionuclide source-term from the residuals is needed
to base sound cost/benefit/risk decisions regarding the extent of waste removal actually required from the tanks to
meet site-wide groundwater protection standards. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9588, Leaching and Treatment of Technetium for Tank Closure, TFA priority #41.

Site Need ID: RL-WT069 
Site Need Title: Value of Information Decision Analysis for Tank Farm Closure 
Need Summary: The purpose of waste retrieval from SSTs is to prepare tanks for closure. The Environmental Impact
Statement (EIS) for the RPP (formerly Tank Waste Remediation System) evaluated waste retrieval and disposal
alternatives, but did not evaluate tank farm closure alternatives because sufficient information was not available. The
Record of Decision for the EIS committed to conducting a NEPA process for decisions on tank farm closure when
sufficient additional information was available on waste retrieval performance, closure technology, and vadose zone
conditions. Until decisions on closing tank farms are made, final requirements for SST waste retrieval cannot be
specified. This includes requirements for allowable residual waste in SSTs following completion of retrieval. Unless a
default value of zero leakage during retrieval is specified as an interim requirement, final requirements for leakage
control during retrieval also are constrained by decisions on how tank farms will be closed, since closure decisions
include decisions on remediation of soil potentially contaminated by retrieval leaks. Tri-Party Agreement milestones
for characterizing the vadose zone in SST waste management areas (WMAs) under RCRA assessment have been
established.

Phase 1 of the required investigations are scheduled to be completed in FY 2004, with recommendations for additional
subsurface investigations that may be required to support decisions on waste retrieval and closure. Presently, criteria
for making closure decisions (e.g., quantitative measure(s) of compliance, points of compliance, period of compliance,
exposure scenarios) have not been established, although criteria are required to be established under the recently
adopted Tri-Party Agreement milestones. Also, no criteria have been established to guide the decision due in FY 2004
on whether additional subsurface data may be needed in a second phase of subsurface investigations in the SST
WMAs under RCRA assessment. Because subsurface investigations in contaminated tank farm soils are expensive, an
approach is needed for determining when enough information has been gathered to support decisions on closure. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9924, Tank Closure Criteria/Decision Support, TFA priority #30

Site Need ID: RL-WT070 
Site Need Title: Uncertainty Estimation of Hanford Best Basis Toxic Waste Inventory, Concentration, Phase and
Waste Type 
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Need Summary: Hanford currently has static single value point estimates, best basis inventory estimates, and
associated initial estimates of the uncertainty of those point estimates, for 71 analytes in each of 177 tanks. This is not
sufficient to support the "dynamic" nature that the tank farms currently exhibit, let alone the increased waste transfer
activity that will occur during retrieval and treatment processing. Additionally, current estimates do not relate
information about phase (liquid, saltcake, sludge, hardpan) location of each waste type within the tank, or
concentrations at each location in each tank. This does not support a clear understanding of what type of waste will be
retrieved from a tank at the beginning, middle, or end of the retrieval process for a single tank. Because most tanks
have multiple waste phases and/or waste types located in layers (roughly speaking) and retrieval efforts will generally
retrieve part of the waste in a tank (or parts of multiple tanks), use of "tank average" estimates are likely to be
seriously inaccurate for any given retrieval effort.

The retrieval process will be guided by the need to contribute waste to the staging tank(s) to assure the mixed waste
feed transferred to the privatization contractor is within the required processing envelope and is an efficient mixture
from the government's point of view (minimum storage volume and minimum sodium added). Additionally, it will be
necessary to ensure that the tank(s) contributing the waste and the tank(s) receiving waste are safe throughout the
process. In order to do this, we must know the waste characteristics (chemical and phase) and their locations in the
tank so we can know what is retrieved (and what remains) throughout the retrieval process of each individual tank.

Finally, the uncertainty associated with each estimated value must be predicted. This will allow for waste retrieval
management with appropriate cushions for error and reduce the risk to a minimal level. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9555, Sludge Washing and Dissolution, TFA priority #9.

AA3S1, Chemical Cleaning, TFA strategic task.

AA5S1, Removal of Key Non-Radioactive Elements from Tank Waste

Site Need ID: RL-WT071 
Site Need Title: Provide Laboratory Development Support and ESP Modeling Support for the Back Dilution of Tank
241-SY-101 
Need Summary: The waste in SY-101 will be diluted during transfer; then added to waste in SY-102; and back
diluted when free board is available. These dilutions use varying amounts of water or other waste. There are too many
options to test all of the options in the laboratory. The current intent is to perform enough laboratory experiments to
give a range of dilutions but use the Environmental Simulation Program (ESP) model to interpolate or extrapolate that
information to other cases. This will be unique to SY-101 waste, but will help to demonstrate the utility of using ESP
for other waste problems. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9554, Hanford Tank Waste Chemistry, TFA priority #4.

AA3S1, Chemical Cleaning, TFA strategic task.

Site Need ID: RL-WT072 
Site Need Title: Use of Handheld Technology to Automate Operator Data Sheets for Tank Farm Operations 
Need Summary: Hanford Tank Farm Operations desires the ability to improve the operator rounds function. Conduct
of Operations improvements are needed to automate data collection from the field in order to optimize the Shift
Manager's ability to analyze plant conditions that enable him to make informed decisions based on real time data,
trends, alarms, etc. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

AA101, Automated Data Collection System for Tank Operations. Meetings were held with the technical points
of contact as well as with the chief information officer for CH2M Hill Hanford Group (CHG). In addition,
preliminary research into the availability of automated, bar code reader-based data collection systems was
conducted. As the result of these meetings and research, the Hanford Site has acknowledged that it is premature
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to move forward in addressing this need.

Site Need ID: RL-WT080 
Site Need Title: Advanced/Improved Vitrification 
Need Summary: Includes higher temperature joule heated melters, cold wall or cold crucible melters, and higher
waste loading techniques (i.e., dealing with problem constituents). 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9768, Specify and Enhance Design of HLW Glass Melters, TFA priority #3.

A9773, Improve Waste Loading in HLW Glass, TFA priority #5.

AA7S1, Durability of Multiphase Waste Glasses, TFA strategic task.

AA7S2, New Melter Technology, TFA strategic task.

Site Need ID: RL-WT081 
Site Need Title: Sulfate Accumulation in Low Activity Waste 
Need Summary: Includes pretreatment, vitrification, and offgas approaches to sulfate management. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9773, Improve Waste Loading in HLW Glass, TFA priority #5.

AA7S1, Durability of Multiphase Waste Glasses, TFA strategic task.

Site Need ID: RL-WT082 
Site Need Title: Crystalline Silicotitanate Non-Elutable Sorbent 
Need Summary: Advanced Cs separations for pretreatment. Limited scope to evaluate specific Hanford waste streams.

Technical Disposition: The TFA responded to this need within the following technical response(s):

A9570, Salt Disposition, TFA priority #6.

Site Need ID: RL-WT083 
Site Need Title: Rapid PCB Screening Technology 
Need Summary: As a result of the extensive use of polychlorinated biphenyl (PBC)-containing products,
contamination levels must be determined at nearly all facilities throughout the DOE complex, including the RPP´s
HLW storage tanks at Hanford. Standard methods of laboratory analysis require several days to complete. A rapid
quantitative field screening product is needed that will streamline analytical laboratory measurements by identifying
and approximating the concentration of PCBs present in tank waste samples at the regulated concentration thresholds.
Scoping evaluation with a potential developer has confirmed the viability of developing the product. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9264, Improve Waste Analytical Methods, TFA priority #37.

Site Need ID: RL-WT084 
Site Need Title: Extension of Glass Properties Model to Lower Silica Compositions 
Need Summary: The "Glass Properties Model" developed by PNNL must be extended to provide reliable predictions
of glass liquidus temperature for glass compositions containing as little as 30% silica. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9773, Improve Waste Loading in HLW Glass, TFA priority #5.

Site Need ID: RL-WT085 
Site Need Title: Retrieval of Waste Heel from 340 Radioactive Liquid (Low-Level / Mixed Waste Vault) Vault Tanks 
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Need Summary: Until 1998, the 340 Facility received liquids wastes from a variety of sources in Hanford's 300 Area,
then transferred the liquids to a railroad tanker for transport to the 200 Area Tank Farms. In 1998, the Hanford railroad
network was shut down, as were the 340 waste receiving and transfer operations. As part of the initial 340 Facility
deactivation activities in 1998, the tanks were pumped to remove all but the last/lowest 24 inches of liquids and sludge.
This 24-inch waste level represents the lowest elevation of the in-tank pump inlet.

A method is needed for removing residual waste from two 15,000 gallon tanks. The tanks are situated below grade in a
concrete vault. Waste remaining in each tank is comprised of about 1,500 gallons of liquids, sludge, solids and
dispersible materials. Tank internals that may challenge the cleanout effort include a non-functional, four-paddle, 4-
feet diameter, agitator located near the bottom of the tank. The tanks also have three, concentrically spaced, vertical
support baffles in the interior knuckle region of the tank (likely regions of sludge "hold-up"). 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9382, Horizontal and Small Tank Sludge Mixing and Retrieval, TFA priority #27.

Site Need ID: RL-WT031-S 
Site Need Title: Rapid Waste Characterization 
Need Summary: Characterization of tank waste is needed to: 1) support methods used to determine what, if any,
actions are required to assure safe interim storage of each waste type; 2) determine waste physical properties to assist
in development of transport methods and requirements; 3) certify that the composition and inventory meets the
minimum reporting requirements for selected constituents in feed samples as specified in the RPP Privatization
Contract (DE-AC06-96-RL13308, Mod A005), and 4) support the basis for determining payment of waste treatment
services by the private contractor (BNFL, Inc.). A method of providing rapid in-situ (either within tanks or in-line)
characterization of chemical and radioactive constituents could reduce the turn around time to provide process control
or composition information, as well as reduce the number of samples required.

Qualification of the absence of a separable organic layer in Hanford tank waste destined to the private contractor is
needed to meet contractual requirements. Rapid yes/no evaluation of a separable organic layer is needed to assure
adequate storage, retrieval and transfer. Information concerning the chemical forms and concentrations of the chemical
and radioactive constituents of waste is necessary before mixing of waste to ensure compatibility of the waste
considered for mixing.

Under the RPP Privatization Contract, the private contractor operating waste treatment facilities will be paid for
services based on a combination of the amount of sodium processed, the waste oxide loading in the immobilized waste,
and the number of units of waste produced. In particular, a determination of soluble sodium (vs. insoluble sodium in
entrained solids) delivered with the feed will be required. Accurate, rapid characterization of the feed stream would
enhance the feed certification activities by providing timely information for certifying tank composition and supporting
the determination of payment for waste treatment services. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

AA202, In-Situ Waste Characterization, TFA priority #32.

Site Need ID: RL-WT032-S 
Site Need Title: Monitoring of Key Waste Physical Properties During Retrieval and Transport 
Need Summary: Monitoring of key waste physical properties during retrieval and transport of the material between
tanks and to the privatization contractor is needed to meet the minimum physical property requirements for LAW feed
and HLW feed as specified in the RPP Privatization Contract (DE-AC06-96-RL13308, Mod A005).

To meet contractual requirements, it is necessary for LAW transferred to the private contractor to contain less than 2
weight percent (dry basis) solids. For HLW transferred to the private contractor, it is desirous to transfer the solid
material to the private contractor, and contractually required to transfer waste to the private contractor with at least 10
grams of unwashed solids per liter of solution and up to 200g/L. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9278, Slurry Transfer and Tank Waste Mixing Monitors, TFA priority #35
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Site Need ID: RL-WT035-S 
Site Need Title: Moisture Flow and Contaminant Transport in Arid Conditions 
Need Summary: To understand the movement of contaminants through zones of low moisture (region-wide saturation
less than 10%) for use in risk assessments. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9958, Data and Tools for Performance Assessments. In discussions with Hanford Site personnel, the TFA has
learned that the objectives of this technical response are being pursued through the incorporation of these
technology needs in the Groundwater/Vadose Zone program. Therefore, the TFA will not prepare a full technical
response to this need.

Site Need ID: RL-WT037-S 
Site Need Title: Sludge Treatment 
Need Summary: Sludge leaching with concentrated NaOH solutions at elevated temperatures is the proposed strategy
for the removal of Al and Cr from the RPP waste stream. Systematic evaluations of the effects of temperature,
alkalinity, ionic strength and other parameters on the rates of dissolution and solid state phase transformations are
presently unavailable. Our present level of understanding of the behavior of Cr in the Hanford waste tanks is
inadequate. There are few available data on the equilibrium behavior of Cr compounds in tank-like environments, and
kinetic information under these conditions is virtually nonexistent. Since available data from tank sludge samples
indicates that chromium in the solid phases is present mostly as Cr(III) whereas, in the aqueous phase, Cr appears to be
present mostly as Cr(VI), fundamental investigations of the equilibria and kinetics of reactions involving the Cr(III)s
Cr(VI)aq transitions are necessary. Furthermore, such transitions are likely to be strongly dependent on temperature,
alkalinity and various other parameters. Thus, a systematic investigation of the general equilibria and
dissolution/precipitation kinetics of Cr compounds in concentrated alkaline solutions is key to predicting the behavior
and speciation of Cr in the Hanford tank systems. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9555, Sludge Washing and Dissolution, TFA priority #9.

AA3S1, Chemical Cleaning, TFA strategic task.

AA5S1, Removal of Key Non-Radioactive Elements from Tank Waste, TFA strategic task.

Site Need ID: RL-WT038-S 
Site Need Title: Process Models for Sludge Treatment 
Need Summary: Information is needed on the solubility of various components in the complex solid and liquid
matrices of the Hanford tank waste, especially those associated with sludges. This information is needed to predict
when solids will precipitate or when gels will form in retrieval, wash, and leach solutions, and to supplement empirical
water wash and caustic leach data from enhanced sludge wash testing of Hanford tank sludge samples and other data
from dissolution testing of saltcake samples.

Predicting the precipitation of solids in a complex, concentrated brine requires a suitable model and a well-designed
set of data from which model parameters can be obtained. Although the identity and approximate abundance of major
and minor chemical components in the Hanford tanks are fairly well defined, there are inadequate fundamental
experimental data to support an adequate predictive model, and there has been inadequate use of existing data. The
solubilities of solid phases in high-ionic strength brines that approximate subsets of the actual Hanford chemical
systems need to be measured to: a) determine equilibrium constants, and b) extract electrolyte model parameters
describing the behavior of sparingly soluble compounds.

An understanding of the behavior of the solutions produced by the enhanced sludge wash (ESW) process and their
interactions with other waste in the Hanford tanks is needed to prepare for Phase 1 and Phase 2 privatization and for
evaluation of vendors' proposals. The scope of this work is complementary to work performed under need statement
RL-WT037-S and supports technology need statement RL-WT024. 
Technical Disposition: The TFA responded to this need within the following technical response(s):
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A9555, Sludge Washing and Dissolution, TFA priority #9.

AA3S1, Chemical Cleaning, TFA strategic task.

AA5S1, Removal of Key Non-Radioactive Elements from Tank Waste, TFA strategic task.

Site Need ID: RL-WT040-S 
Site Need Title: Mechanisms of Line Plugging 
Need Summary: Inter-area transport lines for particulate slurries have plugged in the past due to particle settling,
phase changes, or reactions accompanied by precipitation or gel formation that occurred during transport. Information
to predict pressure drop and critical transport velocity of waste with known properties is required to ensure that waste
can be safely transported without risk of plugging. To minimize the dilution required to modify waste properties,
methods to predict the effect of dilution, washing, or leaching on the slurry properties is also required. Dilution both
increases the volume of the waste and has negative implications for tank waste management both from a space
perspective and for settling and separation of solids. Waste compatibility is also an issue in the case of waste blending
from several simultaneous or sequential retrieval campaigns. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9376, Waste Transfer Line Plugging Prevention and Unplugging Methods, TFA priority #12.

A9554, Hanford Tank Waste Chemistry, TFA priority #4.

AA3S1, Chemical Cleaning, TFA strategic task.

Site Need ID: RL-WT043-S 
Site Need Title: Effect of Human and Natural Influences on Long-Term Water Distribution 
Need Summary: Fundamental data are needed to improve confidence in performance assessment under realistic
conditions. Efforts are needed to 1) consider long-term land and water use at DOE sites by future generations; 2)
consider natural phenomena such as near-term climate change (which is forecast to impact society in the next 100
years) or long-term climate change as we transition into the next ice age; and 3) incorporate those uses and impacts
into modeling efforts to predict the transport of contaminants. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9958, Data and Tools for Performance Assessments. In discussions with Hanford Site personnel, the TFA has
learned that the objectives of this technical response are being pursued through the incorporation of these
technology needs through the Groundwater/Vadose Zone program. Therefore, the TFA will not prepare a full
technical response to this need.

Site Need ID: RL-WT044-S 
Site Need Title: Distribution of Recharge Rates 
Need Summary: Fundamental data is needed to improve confidence in performance assessments under realistic
conditions. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9958, Data and Tools for Performance Assessments. In discussions with Hanford Site personnel, the TFA has
learned that the objectives of this technical response are being pursued through the incorporation of these
technology needs in the Groundwater/Vadose Zone program. Therefore, the TFA will not prepare a full technical
response to this need.

Site Need ID: RL-WT045-S 
Site Need Title: Vadose Zone Flow Simulation Tool Under Arid Conditions 
Need Summary: An understanding of the movement of contaminants in very complex geometries through zones of
low moisture for use in risk assessments is needed. 
Technical Disposition: The TFA responded to this need within the following technical response(s):
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A9958, Data and Tools for Performance Assessments. In discussions with Hanford Site personnel, the TFA has
learned that the objectives of this technical response are being pursued through the incorporation of these
technology needs in the Groundwater/Vadose Zone program. Therefore, the TFA will not prepare a full technical
response to this need.

Site Need ID: RL-WT046-S 
Site Need Title: Getter Materials 
Need Summary: Fundamental data is needed to improve confidence in performance assessments under realistic
conditions. In order to meet the contaminant release specifications for the disposal of Hanford LAW,
radiocontaminants are physically trapped in glass. However, only a few of these radioelements drive the performance
assessment. If these key radioelements could be chemically trapped after their release from glass, then the performance
of the waste disposal system could be significantly improved. Hydraulic properties of getter materials (original, loaded,
and discharged) need to be measured to fully understand waste disposal performance in the presence of getters. The
use of getter materials in the Savannah River Site´s disposal of the Saltstone waste was an important consideration in
the approval of that site´s disposal of tank waste. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9960, Sequestering of Contaminant Migration, TFA priority #36.

Site Need ID: RL-WT049-S 
Site Need Title: Effect of Processing on Gas Release, Waste Sedimentation, Rheological, and Other Behaviors 
Need Summary: This is a consolidation of FY 1999 RL-WT049-S, Effect of Processing on Waste Rheological and
Sedimentation Properties, and RL-WT051-S, Foam Generation and Stability. Current process concepts assume that
mixer pumps are effective at degassing tanks and that mixer pumps have no detrimental impact on sedimentation,
rheological properties, and other behaviors of the Hanford tank waste. The potential for foaming from retained gases
and inadvertent precipitation reactions from mixing has not been evaluated. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9554, Hanford Tank Waste Chemistry, TFA priority #4.

AA3S1, Chemical Cleaning, TFA strategic task.

Site Need ID: RL-WT052-S 
Site Need Title: Characterization of Organic Species in Waste Feed to LAW and HLW Treatment Facilities 
Need Summary: Development of analytical methods are needed to address DOE and regulatory requirements for
organic species in Hanford tank waste. The analyses could use existing analytical tools but would require the
development of sample preparation steps, calibration, and method validation for their application to organic species in
tank waste. Measurement is needed of the amount of certain RCRA and Toxic Substances Control Act of 1976
(TSCA) organic compounds in waste feed to the private contractors that may impact process and plant design. Since
the waste is a very complex matrix, analytical methods must be modified for suitable application. Some of this method
modification has been done at the Hanford 222-S Laboratory. Future efforts should be coordinated with the work
already done to avoid duplication. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9264, Improve Waste Analytical Methods, TFA priority #37.

Site Need ID: RL-WT054-S 
Site Need Title: Solids Yield During Mixer Pump Mobilization 
Need Summary: Validated mixer pump performance correlations, (i.e., effective cleaning radius [ECR]) as a function
of definable properties. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9359, Waste Mixing and Retrieval, TFA priority #34.
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Site Need ID: RL-WT056-S 
Site Need Title: Half-Lives of Se-79 and Sn-126 
Need Summary: Immobilized waste will be disposed of starting in 2002. Measurements of the half-lives of Se-79 and
Sn-126 are needed to within +/- 10% to determine if additional separations are needed, and if special operational
handling is necessary. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9958, Data and Tools for Performance Assessments. In discussions with Hanford Site personnel, the TFA has
learned that the objectives of this technical response are being pursued through the incorporation of these
technology needs in the Groundwater/Vadose Zone program. Therefore, the TFA will not prepare a full technical
response to this need.

Site Need ID: RL-WT075-S 
Site Need Title: HLW Solid Phase Characterization 
Need Summary: Provide tank waste solid phase analytical identification capability and routine waste solid phase
characterization to give the following:

early detection of problem tank waste components

accurate prediction of solid and solution phase partitioning for best basis inventory estimates

technical bases for blending, dilution, and RPP retrieval operations

input to sludge washing flowsheet parameter testing and operations

guidance for optimized vitrification feed composition.

Technical Disposition: The TFA responded to this need within the following technical response(s):

A9554, Hanford Tank Waste Chemistry, TFA priority #4.

AA3S1, Chemical Cleaning, TFA strategic task.

Site Need ID: RL-WT077-S 
Site Need Title: Improvements to Salt Well Pumping 
Need Summary: Improvements in the speed and completeness of salt well pumping are required to enhance the
stabilization of SSTs. Safe and practicable methods are required to enhance the drainage and speed and completeness
of removal of liquor through salt well pumping. These methods also have potential utility in the ultimate sluicing and
removal of waste from both the SSTs and DSTs in future D&D operations. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9362, Salt Cake Dissolution Retrieval, TFA priority #19.

AA3S2, SST Retrieval from Potential Leaking Tanks, TFA strategic task.

Site Need ID: RL-WT078-S 
Site Need Title: Plutonium Segregation and Association in HLW 
Need Summary: Tests with genuine waste sludges and solutions are required to determine the disposition of
plutonium to sludge solid phases according to solids particle size, composition, and sedimentation rate and to
determine if plutonium can segregate from neutron poisons present in HLW solid phases by physical or chemical
mechanisms envisioned in RPP operations. Such mechanisms include sluicing, settling, and chemical leaching by
organic complexants, carbonate, aluminate, and hydroxide. The analytical results must be interpreted to identify
correlations of plutonium concentration to solids settling velocity and the concentrations of the major chemical
elements in light of their neutron poisoning capacity. 
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Technical Disposition: The TFA responded to this need within the following technical response(s):

A9554, Hanford Tank Waste Chemistry, TFA priority #4.

A9555, Sludge Washing and Dissolution, TFA priority #9.

AA3S1, Chemical Cleaning, TFA strategic task.

AA5S1, Removal of Key Non-Radioactive Elements from Tank Waste, TFA strategic task.

Site Need ID: RL-WT079-S 
Site Need Title: Double Shell Tanks Corrosion Chemistry 
Need Summary: In FY 1999, DST 241-AN-105 was discovered to have wall thinning significantly in excess of
predictions from uniform corrosion rate estimations. Although some theories have been put forward, the exact cause of
this wall thinning is still unknown. The waste chemistry in this tank is within the Hanford Site´s operating limits for
corrosion control but may not be providing the expected protection. Plans are to ultrasonically reexamine the tank
within the next five years to assure the corroded regions are not thinning at a rate inconsistent with the waste
specifications. Previous studies by PNNL have identified dilute waste chemistries promoting excessive corrosion
attack, and more concentrated wastes producing high corrosion rates at temperatures exceeding the DST operating
temperature range. Future tank waste operations are expected to process wastes that are more dilute with respect to
some corrosion inhibiting waste constituents.

This need calls for the implementation of a two-year laboratory corrosion evaluation of simulated (non-radioactive)
waste with chemistries and temperatures bounding the variations of chemistry and temperature in tank 241-AN-105
and bridging to dilute waste chemistries expected in the future. The specific purpose of the study will be to identify
waste chemistries and temperatures within the DST operating limits for corrosion control and operating temperature
range which may not provide the expected corrosion protection, and evaluate future operations for the conditions
outside the existing corrosion coupon database. This corrosion control issue will affect all of the dilute waste storage
tanks at Hanford, and may ultimately impact all 28 DSTs. This need supports TWRS Program Logic "Conduct Tank
Farms Safe Operations" and "Conduct Reduced Mortgage Tank Farm Safe Operations." Corrosion control is discussed
in the Safe Storage Technical Basis Report, Activity Number 190.N45. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9143, HLW Tank Corrosion Control and Monitoring, TFA priority #1.

Site: INEEL

Site Need ID: ID-2.1.06 
Site Need Title: TRU, Cs and Sr Removal from High Activity Wastes 
Need Summary: The removal of radionuclides may be accomplished via solvent extraction technology which has
been under development by the DOE-EM programs for more than ten years. The TRUEX and SREX processes will be
developed to provide working flowsheets for demonstration and implementation in centrifugal contactor equipment.
This chemistry and flowsheet design needs to be developed, demonstrated, and verified with actual waste feed streams.
Current baseline flowsheets for the TRUEX process utilize fluoride containing scrub reagents as well as phosphate
containing strip reagents. Recent TFA vitrification formulation development efforts indicate that the phosphate results
in excessive HLW glass volume (glass volume is limited by phosphate loading). Preliminary estimates also indicate
that in the absence of phosphate in the strip solution, the fluoride resulting from the scrub reagent will then become the
limiting factor in glass volume. Flowsheet development based on reduction or elimination of phosphate and fluoride in
the TRUEX process is necessary to reduce HLW glass volumes to acceptable levels.

Cesium removal will be accomplished with an inorganic sorbent, ammonium molybdophosphate-polycrylonitrile
(AMP-PAN), which has been demonstrated to have a high capacity and selectivity for cesium. Larger-scale column
tests are needed to verify scale-up and design equations. An alternative and promising approach to using 3 discrete unit
operations to remove Cs, Sr, and actinides is the universal solvent extraction (UNEX) process, which has been
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demonstrated to effectively remove radionuclides to Class A LLW levels. The UNEX process is especially amendable
to treatment of the tank waste, because it requires much less cell space and capital costs to implement. Othe
adjustments can be made to the UNEX process to remove only Cs and Sr and leave the raffinate as a TRU waste, if
disposal to the Waste Isolation Pilot Plant (WIPP) is a preferred path. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9501, INEEL Integrated Radionuclide Separations Process, TFA priority #24.

Site Need ID: ID-2.1.15 
Site Need Title: Neutralization of Newly Generated Liquid Wastes 
Need Summary: Decontamination, decommissioning, analytical, and process operations at the Idaho Nuclear
Technology and Engineering Center (INTEC) generate hazardous radioactive liquid waste. This newly-generated
liquid waste (NGLW) has, traditionally, been combined with existing sodium-bearing wastes (SBW) stored in the tank
farm, which is not fully compliant with modern environmental regulations requiring double containment of wastes.
Based on the current operating assumptions, all of the SBW cannot be calcined by the end of 2012, as required by the
Idaho Settlement Agreement. Aggressive reductions in the waste generation rates and/or segregation of NGLW will be
required to meet the 2012 requirement. After evaporation, NGLW accounts for 100,000 to 150,000 gallons of
wastewater added to the tanks each year. Much of the waste contains high sodium or potassium levels, which create
solutions that must be diluted with cold chemicals to be compatible with the calcination process; thus increasing the
final waste volumes. If the NGLW were segregated from the existing SBW and neutralized to a non-corrosive pH (2.0
< pH < 12.5), then it could be stored in an unused, spare tank until it was immobilized in grout or some other waste
form. The existing tank vault around the spare stainless steel tank could qualify as compatible secondary containment
if the waste is non-corrosive.

Varied concentrations of dissolved transition metal and aluminum salts (usually nitrate) pose challenges to prevent or
redissolve precipitates during the neutralization process without causing undue equipment fouling, plugging, or erosion.
The candidate neutralizing agents will be identified and solution stability determined during a study in FY99, but how
and where the agents will be added needs to be determined. Process equipment, instrumentation, and materials of
construction must be tested with a scaled mock-up so that recommendations can be made for full-scale process
implementation. The physical location of process equipment and interfaces with existing facilities must be determined
to facilitate segregating the NGLW from the existing wastewaters. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9502, Neutralization of Newly Generated Liquid Wastes. The TFA did not develop a full technical response
for this need as INEEL indicated the need would be withdrawn.

Site Need ID: ID-2.1.16 
Site Need Title: Decontamination Facility/Analytical Facility Waste Reduction 
Need Summary: Processes operating at the INTEC generate hazardous radioactive liquid waste that is stored in the
tank farm. Based on the current operating assumptions, all of this waste cannot be calcined by the end of 2012, as
required by the Idaho Settlement Agreement. Aggressive reductions in waste generation rates will be required to meet
the 2012 Settlement Agreement requirement. More efficient decontamination technologies and alternative operating
techniques are currently being investigated as part of the EM-30 funded HLW Development Program (WBS #
1.6.01.8.P0 and 1.6.01.8.T0, ADS 1008). However, implementation of the improvements required to achieve the
reductions is needed to meet the goals of the agreement. Currently 100,000 to 150,000 gallons of additional waste
(after evaporation) are added to the tank farm each year. In addition, much of this waste contains high sodium or
potassium levels that create solutions that must be diluted with cold chemicals to allow calcination, thus increasing
final waste volumes. The overall scope of this need is the reduction of waste (radioactive and mixed) from
decontamination activities, the optimization of analytical processes and techniques, and the
development/implementation of alternative waste stream treatments.

In addition, in FY 1998 INTEC and DOE-ID signed a 5-year Waste Minimization Incentive. This incentive will pay
up to $5 million to the INEEL M&O contractor over the incentive period if an overall 43% waste reduction (about a
320,000 gallon reduction in waste generation) is met. 
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Technical Disposition: The TFA responded to this need within the following technical response(s):

A9264, Improve Waste Analytical Methods, TFA priority #37.

A9508, Decon Process Waste Volume Reduction, TFA priority #28.

Site Need ID: ID-2.1.17 
Site Need Title: Develop New Filter Leach Process 
Need Summary: The high-efficiency particulate air (HEPA) filter leach system at the INTEC generates hazardous
radioactive liquid waste that is stored in the tank farm. Based on the current operating assumptions, all of the tank
farm waste cannot be calcined by the end of 2012, as required by the Idaho Settlement Agreement. Aggressive
reductions in waste generation rates will be required to meet the 2012 Settlement Agreement requirement. The current
process, which leaches the used mixed waste HEPA filters with nitric acid to remove the RCRA components, is one of
the larger waste streams still being sent to the tank farm.

In addition, in FY 1998, INTEC and DOE-ID signed a 5-year Waste Minimization Incentive. This incentive will pay
up to $5 million to the INTEC M&O Contractor over the incentive period if an overall 43% waste reduction (about a
320,000 gallon reduction in waste generation) is met. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9508, Decon Process Waste Volume Reduction, TFA priority #28.

Site Need ID: ID-2.1.19 
Site Need Title: EPA Methods Sample Collection and Analysis Verification/Development 
Need Summary: Approximately 1.4 million gallons of radioactive liquid waste is currently stored in 11 tanks at the
INTEC. None of the tanks meet RCRA requirements for double containment, and several of the tanks (those with
pillar and panel constructed vaults) do not meet seismic requirements. This is of great concern because the tanks are
located over an aquifer. In response to a Notice of Noncompliance regarding this issue, the INEEL is bound by a
Consent Order and a Settlement Agreement with the State of Idaho to cease use of these tanks by specific dates; 2009
for pillar and panel tanks and 2012 for all other tanks. The Consent Order was modified on August 18, 1998, thereby
accelerating RCRA closure of the tanks. The Settlement Agreement also requires that all HLW at INTEC, including
the solids in the Calcine Solids Storage Facility (CSSF), be treated to make it "road ready" for shipment to a repository
for storage. This will involve retrieving the calcine and treating it at INTEC in some manner to ensure that all
hazardous constituents are immobilized in a final waste form.

Both the liquid radioactive wastes in the tank farm and the calcine solids stored in the CSSF are classified as mixed
radioactive-hazardous wastes. Existing and future processes to treat these wastes require the appropriate RCRA
permits. When any of these wastes, or their derivatives, are treated in such a manner to produce an offgas stream, then
offgas sampling will likely be required to verify compliance with RCRA risk assessment calculations. EPA sampling
will especially be required when the wastes are treated by thermal processes, such as evaporation, denitration, and
vitrification. These processes have the potential for emitting RCRA hazardous volatile and semi-volatile organics and
volatile or particulate heavy metals. Some processes, such as waste incineration or calcination, may also generate
RCRA organic compounds via de novo processes. All future thermal treatment processes may, in fact, come under the
forthcoming Maximum Achievable Control Technology (MAXT) rule for incinerators.

In order to verify compliance with RCRA permits, EPA will require a trial burn, during which EPA sampling methods
for volatile organics, semi-volatile organics, and volatile metals will be used to ensure compliance. Testing is needed
to demonstrate that the EPA methods are valid for moist offgas that also has a high partial pressure of nitrogen oxides
(NOx) and acid vapors. It may be necessary to adapt the EPA methods and laboratory analysis techniques for some
streams. Testing should address sampling accuracy, precision, results reproducibility, and constituent detection limits.

Demonstration of the EPA Methods on INTEC pilot plant processes will ensure that the processes can be successfully
permitted and operated. If modifications to the EPA sampling methods are required, than a timely ruling from EPA
can be sought prior to start up of the processes. 
Technical Disposition: The TFA responded to this need within the following technical response(s):
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A9206, EPA Methods Sample Collection and Analysis. The role of the Office of Science and Technology (OST)
should be to monitor the evolution of sampling, analysis, and monitoring requirements for the other thermal
processes. Discussions are to be continued with INEEL site personnel, Mixed Waste Focus Area, and CMST
Crosscutting Program personnel as requirements become better defined. A collaborative workshop to identify a
path forward should be convened if new requirements indicate a need for the development of new technologies
over the current approach of adapting existing methodology. No FY01 funding of this technical approach is
required beyond the normal technical assistance activities of OST and operational activities of INEEL.

Site Need ID: ID-2.1.20 
Site Need Title: Tank Annulus/Vault Inspection 
Need Summary: Approximately 1.4 million gallons of radioactive liquid waste is currently stored in 11 tanks at the
INTEC. None of the tanks meet RCRA requirements for double containment and several of the tanks (those with pillar
and panel constructed vaults) do not meet seismic requirements. This is of great concern because the tanks are located
over an aquifer. In response to a Notice of Noncompliance regarding this issue, the INEEL is bound by a Consent
Order and a Settlement Agreement with the State of Idaho to cease use of these tanks by specific dates; 2009 for pillar
and panel tanks and 2012 for all other tanks. The Consent Order was modified on August 18, 1998, thereby
accelerating RCRA closure of the tanks. A closure plan must be submitted to the Idaho Department of Environmental
Quality by December 31, 2000. In addition, 2 of the tanks, WM-182 and WM-183, are scheduled for early closure by
2003. Tank closure acceptance criteria need to be developed to meet the RCRA Landfill Closure Standards and State
approval in support of the closure plans. This requires not only development of criteria, but also development of the
process needed to ascertain compliance with those criteria.

The Light Duty Utility Arm (LDUA) was deployed in tanks at the INEEL beginning in FY 1999. However, LDUA is
too big to access the tank annulus and vaults, so they have not been, and cannot currently be, adequately inspected.
Inspection of the vaults is required to ascertain tank integrity from the outside of the tank, inspect the vault sumps,
sample the sumps, and inspect the sand pad under at least two of the tanks. The two tanks in question experienced
releases to the vault, wetting the sand pad under the tanks. The effect of subsequent water flushes on the wetted sand
pad, sumps and vaults, has not been quantified. Quantification of the risk is vital to RCRA and CERCLA closure of
the vaults. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9175, Tank Integrity Inspection Techniques, TFA priority #11.

AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

Site Need ID: ID-2.1.23 
Site Need Title: Low-Activity Wasteform Qualification 
Need Summary: In-depth information, program costs, and lessons learned are needed from operating sites concerning
how to perform and complete wasteform qualification for grouted mixed LLW. This includes qualification of the
grouting process as well as the final wasteform. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9719, Conditioning and Immobilization of Low-Activity Waste, TFA priority #14.

Site Need ID: ID-2.1.24 
Site Need Title: Integration/Optimization of High Activity Waste/Low Activity Waste Process Flowsheet 
Need Summary: Many alternatives and options are being considered for the treatment and qualification of radioactive
wastes located at INTEC for permanent disposal. Adequate evaluation of these options requires that each one have a
process flow diagram and associated mass and energy balance. These are called flowsheets. The flowsheets provide the
technical basis for performing cost estimates, safety evaluations, and estimates of impact to the environment. Later,
they provide the technical basis for permit applications. Presently, the flowsheet calculations are performed manually,
or with the assistance of several different software applications. These calculations must also be performed in the same
manner again as new data is obtained which clarify assumptions that have been made. They are normally done for just
one unit operation and do not link all of the required operations into a process flowsheet.An integrated simulation
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tool(s) is needed to perform these calculations automatically, with minimal effort on the part of the engineer(s) who are
tasked with doing this work. This tool(s) would consist of both software and unit operation mathematical models. This
provides for more accurate and timely data required for further evaluations. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9709, Waste Treatment Process Flowsheet Model, TFA priority #7.

Site Need ID: ID-2.1.25 
Site Need Title: Ion-Exchange System for Water Runoff 
Need Summary: : Processes operating at INTEC generate hazardous radioactive liquid waste that is stored in the tank
farm. Based on the current operating assumptions, all of this waste cannot be calcined by the end of 2012, as required
by the Idaho Settlement Agreement. Aggressive reductions in waste generation rates will be required to meet the 2012
Settlement Agreement requirement. More efficient decontamination technologies and alternative operating techniques
are currently being investigated as part of the EM-30 funded HLW Development Program (WBS # 1.6.01.8.P0 and
1.6.01.8.T0, ADS 1008). However, implementation of the improvements required to achieve the reductions is needed
to meet the goals. Currently 100,000 to 150,000 gallons of additional waste (after evaporation) are added to the tank
farm each year. In addition, much of this waste contains high sodium or potassium levels that create solutions that
must be diluted with cold chemicals to allow calcination, thus increasing final waste volumes. The overall scope of
this need is the reduction of waste (radioactive and mixed) from decontamination activities, the optimization of
processes, and the development/implementation of alternative waste stream treatments.

In addition, in FY 1998 LMITCO and DOE-ID signed a 5-year Waste Minimization Incentive. This incentive will pay
up to $5 million to LMITCO over the incentive period if an overall 43% waste reduction (about a 320,000 gallon
reduction in waste generation) is met. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9510, Ion-Exchange System for Water Runoff. The TFA did not develop a full technical response for this need
as INEEL indicated the need would be withdrawn.

Site Need ID: ID-2.1.26 
Site Need Title: Direct Tank Sampler for Tank Solution Characterization 
Need Summary: A method for sampling waste from waste tanks at the INTEC tank farm Facility is needed to fully
characterize the waste stored in the tanks, while meeting RCRA requirements for representative sampling and
minimization of sample degradation during sampling. Currently, the waste is transferred from the tank farm tank to a
tank at the New Waste Calcining Facility via a steam jet or airlift, sparged, and then sampled via a sampler which uses
an air jet to pull liquid through a sample bottle. The existing remote sampler system and sample transport system is
also designed for small 15ml to 50ml sample bottles, which do not fill to zero head space and must be recombined in
the laboratory remote cell for the larger volumes required for the EPA analyses. There is concern with the
representiveness of the sample and loss of volatile organics during jet/airlift transfer, sparging, and sampling.

The State of Idaho recently requested that permitting of facilities at INTEC be accelerated, and RCRA-compliant
waste characterization is needed prior to permitting of the facilities. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9246, Waste Sampling and At-Tank Analysis, TFA priority #21.

Site Need ID: ID-2.1.27 
Site Need Title: Blowback Metal Filters for Solids (Calcine) Retrieval 
Need Summary: Highly radioactive waste material in the form of calcine is stored in bins in seven CSSFs. The
Settlement Agreement requires a plan that provides for treatment of all calcined waste to produce a waste form which
is suitable for transport to a permanent repository. The material will be transferred to a new processing facility by a
dilute phase vacuum pneumatic transport system to meet this requirement. After the solids are separated from the
transport air, the air will be HEPA filtered. Used HEPA filters would be a mixed waste. A filter leaching process may
be used to remove the hazardous contaminants from the filters, converting them to a LLW. A solids separation system,
which minimizes the expense of disposing of used HEPA filters, is needed. 
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Technical Disposition: The TFA responded to this need within the following technical response(s):

A9171, Alternative Air Filtration Technology, TFA priority #15.

Site Need ID: ID-2.1.28 
Site Need Title: Cs and Sr Removal from Newly Generated Liquid Waste 
Need Summary: Sorption chemistry and large scale column designs need to be developed, demonstrated, and verified
with actual waste feed streams at the INEEL. Cesium removal will be accomplished with an inorganic sorbent,
primarily CST. Stronium removal must be developed either at the acid concentration of the evaporator bottoms or
following partial neutralization. Sorption isotherms and column breakthrough tests must be performed to determine
sorbent capacity and develop column design parameters. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9570, Salt Disposition, TFA priority #6.

A9719, Conditioning and Immobilization of Low-Activity Waste, TFA priority #14.

Site Need ID: ID-2.1.29 
Site Need Title: Evaluate Chloride Corrosion Potential (LET&D/PEWE/Future Processes) 
Need Summary: Waste generated at INTEC has historically been kept acidic (primarily nitric acid) to facilitate further
treatment such as evaporation or calcination. The high nitrate concentration and acidic conditions provide the ability to
dilute high chloride waste with low chloride wastes for storage and processing without significant corrosion problems.
All waste going to the INTEC liquid waste systems are being minimized such that there is less low chloride waste,
while processing of the existing waste in the HLW evaporator and New Waste calciner still generate waste with high
chloride concentrations. In the past, chloride concentrations for wastes going to the Process Evaporative Waste
Evaporator have been less than 50 mg/L chloride. With future processing, waste concentrations are expected to be
upwards of 250 mg/L chloride. Significant corrosion has already been experienced in the off-gas system for the Liquid
Effluent Treatment and Disposal (LET&D) acid fractionator which processes the overheads from the PEWE. Future
waste processing operations must be modeled, and the effect of the higher chloride concentrations on equipment
service life must be evaluated. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9514, Removal of Chloride from Waste Solutions, TFA priority #43.

Site Need ID: ID-2.1.30 
Site Need Title: Remove/Treat Chlorides (LET&D/PEWE/Future Processes) 
Need Summary: Waste generated at INTEC has historically been kept acidic (primarily nitric acid) to facilitate further
treatment such as evaporation or calcination. The high nitrate concentration and acidic conditions provide the ability to
dilute high chloride waste with low chloride wastes for storage and processing without significant corrosion problems.
However, all waste going to the INTEC liquid waste systems are being minimized such that there is less low chloride
waste, while processing of the existing waste in the HLW evaporator and New Waste calciner still generate waste with
high chloride concentrations. Current tank farm wastes have up to 1500 mg/L chloride. In the future, wastes are
projected to have up to 5000 mg/L chloride. This will cause corrosion problems during storage. In the past, chloride
concentrations for wastes going to the Process Evaporative Waste Evaporator (PEWE) have been less than 50 mg/L
chloride because dilute chloride wastes were available. With future processing, waste concentrations for PEWE are
expected to be upwards of 250 mg/L chloride and due to waste minimization efforts, less low chloride wastes will be
available to dilute this waste stream. Significant corrosion has already been experienced in the off-gas system for the
Liquid Effluent Treatment and Disposal (LET&D) acid fractionator, which processes the overheads from the PEWE.
Some form of chloride removal or treatment will be necessary to process future wastes. A literature evaluation must be
completed in FY00 and a laboratory evaluation must be completed in FY01 to support the INEEL HLW Program
schedule. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9514, Removal of Chloride from Waste Solutions, TFA priority #43.
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Site Need ID: ID-2.1.31 
Site Need Title: Characterization of Entrainable Solids in Tank Waste 
Need Summary: Little or no characterization of in-tank, entrainable solids at INTEC has been performed. Analysis of
these solids must be performed in order to select the proper solid-liquid separation technology. Various factors such as
particle size and concentration greatly affect the separation process, and must be considered in the design stage. A
solid-liquid separation technology cannot be chosen or implemented until these factors are determined. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9216, Characterization of Entrainable Solids. The TFA did not develop a full technical response for this need
based on TFA discussions with INEEL from last year and continuing this year. The TFA determined that there is
little or no R&D component associated with the need. INEEL indicated that the tank waste undissolved solids
would be dissolved and routine hot-cell methods in the RAL would be used for analysis. The TFA recommends
that INEEL reassess this need in the next site needs submission cycle.

Site Need ID: ID-2.1.35 
Site Need Title: Direct Immobilization of INTEC Sodium-Bearing and Newly Generated Liquid Wastes 
Need Summary: A method to directly immobilize and stabilize SBW and NGLW are needed. SBW is extremely
acidic and high in nitrates, sodium, and aluminum and was produced by highly evaporating NGLW. NGLW is
produced by decontamination operations and process equipment wastes. "Direct" means the liquid waste would be
added to the solidifying agents, such as grout, with limited processing (evaporation, acid neutralization, and specific
radionuclide separation). The waste product must meet applicable waste acceptance criteria for TRU waste or LLW.
Two methods of direct grouting SBW using portland cement, blast furnace slag, and fly ash have been tested at 40
weight percent waste. These methods were tested on NGLW during FY 1999. INEEL has to find a method to improve
waste loading and reduce total waste volume. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9719, Conditioning and Immobilization of Low-Activity Waste, TFA priority #14.

Site Need ID: ID-2.1.36 
Site Need Title: Mercury Removal from Liquid Wastes 
Need Summary: The liquid radioactive waste being stored at INTEC contains mercury (Hg). Processing this waste by
vitrification, calcination, or by proposed separations processes involving denitration of HAW and LAW will volatilize
greater than 90% of the Hg. Measurements made during past calcination campaigns have indicated that 1) Hg
accumulates in offgas scrub solutions, and 2) mercury emissions from calcination will exceed future limits expected to
be imposed by the new Maximum Achievable Control Technology (MAXT) rules. Technology is required to remove
Hg from offgas scrub solutions in order to reduce Hg emissions, decrease the Hg load on downstream mercury
sorbents, and reduce Hg buildup in stored scrub solutions. A basic understanding of the behavior of Hg in nitric acid
solutions containing chloride is required in order to develop a Hg removal method. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9518, Mercury Removal from Waste Solutions, TFA priority #46.

Site Need ID: ID-2.1.38 
Site Need Title: Conditioning of Low Activity Waste for Treatment 
Need Summary: HLW calcine and sodium-bearing wastewater at the INTEC require conditioning and treatment prior
to storage/disposal in an approved repository. To minimize the volume of remotely handled HLW that must be
discarded, the waste steams will be separated into HAW and LAW fractions, using one or more chemical processes.
Calcine will be retrieved from storage bins, dissolved in nitric acid, and processed to remove most of the non-
radioactive constituents, which will constitute the LAW fraction. Current expectations are that the LAW fraction will
be immobilized on-site in a portland-cement based grout. However, an EIS alternative is to ship the conditioned LAW
off-site for immobilization. Conditioning will be required to curb the ultimate volume of LAW grout and to ensure that
the grout will properly cure and meet performance criteria. Composition of the LAW fraction would vary depending on
the feed solutions that are processed through the separations plant. 
Technical Disposition: The TFA responded to this need within the following technical response(s):
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A9719, Conditioning and Immobilization of Low-Activity Waste, TFA priority #14.

Site Need ID: ID-2.1.39 
Site Need Title: Acceptance Criteria for LAW Disposal in Underground Storage Tanks 
Need Summary: Waste acceptance criteria must be developed and approved to use the underground storage tanks as
low-level Class A waste disposal facilities. Any operating experience or lessons learned from other sites on this
subject is needed.

Assumption: It is assumed that the tanks would need to be licensed as a LLW landfill by the US Nuclear Regulatory
Commission. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9924, Tank Closure Criteria/Decision Support, TFA priority #30.

Site Need ID: ID-2.1.40 
Site Need Title: Low Activity Waste Grout Sorbent Addition to Reduce Leachability 
Need Summary: Research information is needed concerning the addition of chemical sorbents to grouted waste to
reduce the leachability of radionuclides and RCRA metals from the waste. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9719, Conditioning and Immobilization of Low-Activity Waste, TFA priority #14.

Site Need ID: ID-2.1.41 
Site Need Title: HLW Process Offgas Treatment 
Need Summary: Approximately 1.4 million gallons of radioactive liquid waste is currently stored in 11 tanks at the
INTEC. None of the tanks meet RCRA requirements for double containment and several of the tanks (those with pillar
and panel constructed vaults) do not meet seismic requirements. This is of great concern because the tanks are located
over an aquifer. In response to a Notice of Noncompliance regarding this issue, the INEEL is bound by a Consent
Order and a Settlement Agreement with the State of Idaho to cease use of these tanks by specific dates; 2009 for pillar
and panel tanks and 2012 for all other tanks. The Consent Order was modified on August 18, 1998, thereby
accelerating RCRA closure of the tanks.

The Settlement Agreement also requires that all HLW at INTEC, including the solids in the Calcine Solids Storage
Facility (CSSF) be treated to make it "road ready" for shipment to a repository for storage. This will involve retrieving
the calcine and treating it at INTEC in some manner to ensure that all hazardous constituents are immobilized in a final
waste form.

Offgas treatment technology development is needed to support HLW treatment technology development and feasibility
design studies. The HLW wastes and their derivatives are considered RCRA wastes because they contain hazardous
organic compounds and heavy metals. Future HLW thermal treatment processes, including the exiting NWCF (which
may continue to be used to calcine existing tank farm liquid wastes), have the potential of emitting products of
incomplete combustion (PICs), RCRA hazardous organic compounds (aldehydes, ketones, poly-aromatic compounds,
halogenated and nitrated compounds, dioxins/furans, etc.), heavy metals, and criteria pollutants (CO, NOx, and fine
particulate). Offgas treatment processes need to be identified, tested, and designed to control emissions of any or all of
these pollutants. Emissions limits must be compliant with the Clean Air Act (CAA), the RCRA, and the forthcoming
MAXT rule. It may be necessary to control NOx in the offgas in order to remove Hg, since high levels of NOx will
likely interfere with the candidate Hg removal technologies.

This needs statement addresses the development of control technologies for PICs and NOx, whereas, control
technologies for Hg emissions are addresses in a separate needs statement. Abatement technologies for particulate and
acid vapors are considered mature; therefore, a survey of commercially available control systems is needed to identify
the best of existing technologies to include in process feasibility studies. Consideration must be given to the fact that
these are radiological processes. 
Technical Disposition: The TFA responded to this need within the following technical response(s):
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A9722, HLW Process Offgas Treatment. The TFA did not develop a full technical response for this need as it is
currently being addresses by the Mixed Waste Focus Area by testing being performed at the MSE facilities in
Butte, Montana.

Site Need ID: ID-2.1.42 
Site Need Title: Acceptance Criteria for Tank Closure 
Need Summary: Approximately 1.4 million gallons of radioactive liquid waste is currently stored in 11 tanks at the
INTEC. None of the tanks meet RCRA requirements for double containment and several of the tanks (those with pillar
and panel constructed vaults) do not meet seismic requirements. This is of great concern because the tanks are located
over an aquifer. In response to a Notice of Noncompliance regarding this issue, the INEEL is bound by a Consent
Order and a Settlement Agreement with the State of Idaho to cease use of these tanks by specific dates; 2009 for pillar
and panel tanks and 2012 for all other tanks. The Consent Order was modified on August 18, 1998, thereby
accelerating RCRA closure of the tanks. A closure plan must be submitted to the Idaho Department of Environmental
Quality (DEQ) by December 31, 2000. In addition, two of the tanks, WM-182 and WM-183, are scheduled for early
closure by 2004. Tank closure acceptance criteria need to be developed to meet the RCRA Standard Requirements and
State approval in support of the closure plans. This requires not only development of criteria, but also development of
the process needed to ascertain compliance with those criteria. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9924, Tank Closure Criteria/Decision Support, TFA priority #30.

Site Need ID: ID-2.1.43 
Site Need Title: Certify LDUA Sampler as EPA-Approved Method of Sampling Tank Heel Liquids 
Need Summary: Approximately 1.4 million gallons of radioactive liquid waste is stored in 11 tanks at the INTEC.
None of the tanks meet RCRA requirements for double containment and several of the tanks (those with pillar and
panel constructed vaults) do not meet seismic requirements. In response to a Notice of Noncompliance, a Consent
Order and Settlement Agreement with the State of Idaho, the INEEL is bound to close the tanks. The Consent Order
was modified on August 18, 1998, accelerating the tank closure schedule. The INEEL is required to cease use of the
five pillar and panel tanks by June 2003, and cease use of the others by 2012. The first tank closure plan must be
submitted by December 31, 2000, and the integrity of one of the tanks must be verified so it can be used as an
emergency spare.

The Consent Order dictates that the INEEL shutdown the calciner process currently used to solidify tank farm wastes,
and place it in standby mode pending a Record of Decision (ROD) on the site's EIS. However, evaporative and
fractionation processes will continue to operate. A delisting petition will be submitted for the liquid waste that these
processes treat, which will require extensive knowledge of the liquid waste constituents.

There have been some minor releases from the tank farm during its history of operation. CERCLA closure requires
that the releases be quantified to define a source term and relative risk. Extensive knowledge of the liquid and solid
waste constituents is required to define the source term.

Sampling the tank farm waste is required to support tank closure, delisting, an incidental waste determination, and
CERCLA source term definition. A new method of directly sampling the tank farm heels and solution with a robotic
arm was demonstrated. However, not all of the analytes required for the listed initiatives have methods developed and
implemented at the INTEC analytical laboratories. High radiation fields necessitate the use of remote methods
employed in hot cells to analyze the liquid and solids samples, making it difficult or impossible to use standard
equipment and procedures to perform analyses strictly in accordance with SW-846 protocol.

Deviations from approved protocol, and total lack of analysis for some analytes, significantly impact the site's ability
to compile a comprehensive data package. Development and demonstration of EPA-approved methods significantly
enhance INTEC's ability to perform RCRA and CERCLA closure, analyze all DOE Order 435.1 radionuclides of
concern, and provide required data to develop new process flow sheets mandated by the Settlement Agreement and the
Notice of Noncompliance (NON) consent order.

Site wide, the need to sample and analyze these same analytes is wide spread because most are termed constituents of
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concern in DOE Order 435.1. Since most HLW must be analyzed remotely, has significant solids associated with it,
and must be analyzed in accordance with DOE Order 435.1, improved sample analysis methods will greatly benefit the
complex. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9246, Waste Sampling and At-Tank Analysis, TFA priority #21.

Site Need ID: ID-2.1.44 
Site Need Title: Certify LDUA Sampler as EPA-Approved Method of Sampling Tank Heel Solids 
Need Summary: Approximately 1.4 million gallons of radioactive liquid waste is stored in 11 tanks at the INTEC.
None of the tanks meet RCRA requirements for double containment and several of the tanks (those with pillar and
panel constructed vaults) do not meet seismic requirements. In response to a Notice of Noncompliance, a Consent
Order and Settlement Agreement with the State of Idaho, the INEEL is bound to close the tanks. The Consent Order
was modified on August 18, 1998, accelerating the tank closure schedule. The INEEL is required to cease use of the
five pillar and panel tanks by June 2003, and cease use of the others by 2012. The first tank closure plan must be
submitted by December 31, 2000, and the integrity of one of the tanks must be verified so it can be used as an
emergency spare.

The Consent Order dictates that the INEEL shutdown the calciner process currently used to solidify tank farm wastes,
and place it in standby mode pending the EIS ROD. However, evaporative and fractionation processes will continue to
operate. A delisting petition will be submitted for the liquid waste that these processes treat, which will require
extensive knowledge of the liquid waste constituents.

There have been some minor releases from the tank farm during its history of operation. CERCLA closure requires
that the releases be quantified to define a source term and relative risk. Extensive knowledge of the solid waste
constituents is required to define the source term.

Sampling the tank farm waste is required to support tank closure, delisting, an incidental waste determination, and
CERCLA source term definition. Currently, the tank farm waste is sampled after transfer to an adjacent facility.
However, the solution must be transferred by steam jet and air lifted to the sampler. The jet does not sample the heel
solids as they collect in the tanks below the suction leg. Therefore, there is not even operational knowledge of the
solids chemical and physical properties. A new method of directly sampling the tank farm heels and solution with a
robotic arm was demonstrated. However, the sampler employed by the arm experienced some plugging problems while
sampling WM-182, a tank expected to hold relatively few solids.

More solids are expected in tanks that will be sampled later. Additionally, the sampler was designed to minimize solids
collection because at the time of design, ALARA concerns were deemed more important than solids collection. Hence,
the sampler will not always draw adequate solids to perform all required analyses, and the solids collected are not
necessarily representative of the tank heel.

Modification of the sampler will provide a sample truly representative of the tank heel solids and allow INTEC to
employ the robotic arm in sampling wastes to support tank closure, WIR determination, delisting and CERCLA source
term definition. Demonstration of the sampler's ability to draw a representative solids sample will gain acceptance of
the analytical results from the EPA, and provide reliable information to technical development groups, CERCLA and
DOE. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9246, Waste Sampling and At-Tank Analysis, TFA priority #21.

Site Need ID: ID-2.1.45 
Site Need Title: Acceptance Criteria for Grouting Tank Heels 
Need Summary: Upon tank closure, there will be some process residual waste, called a heel, left in the bottom of each
tank. The closure acceptance criteria for the tank heels is needed to design tank closure and determine the method to
immobilize and stabilize the heels. SRS and ORR sites have closed a few tanks. Any licensing and operating
experience or lessons learned from these sites is needed. 
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Technical Disposition: The TFA responded to this need within the following technical response(s):

A9924, Tank Closure Criteria/Decision Support, TFA priority #30.

Site Need ID: ID-2.1.46 
Site Need Title: Management of Tank Heel Liquids 
Need Summary: Approximately 1.4 million gallons of radioactive liquid waste is currently stored in 11 tanks at the
INTEC. None of the tanks meet RCRA requirements for double containment and several of the tanks (those with pillar
and panel constructed vaults) do not meet seismic requirements. This is of great concern because the tanks are located
over an aquifer. In response to a Notice of Noncompliance regarding this issue, the INEEL is bound by a Consent
Order and a Settlement Agreement with the State of Idaho to cease use of these tanks by specific dates; 2009 for pillar
and panel tanks and 2012 for all other tanks. The Consent Order was modified on August 18, 1998, thereby
accelerating RCRA closure of the tanks. A closure plan must be submitted to the Idaho Department of Environmental
Quality (DEQ) by December 31, 2000. In addition, two of the tanks, WM-182 and WM-183, are scheduled for early
closure by 2004.

Currently, the tanks can only be emptied to the heel level, due to the level of the steam jets used to empty the tanks.
Therefore, several thousand gallons of waste will still remain in the tanks when they are no longer being used. The site
plans to close these tanks by grouting the heels in place. This poses some technical and regulatory challenges. The
liquid heels are acidic and may not be conducive to direct grouting due to the chemistry and lack of mixing
capabilities. In addition, acceptance criteria and waste form qualification for the solidified heels may prove difficult to
meet for insitu grouting. In order to form a grouted waste and meet RCRA Closure Standards and State negotiated
acceptance criteria, the liquid heels may have to be diluted, neutralized, reduced in volume, or totally removed. There
is currently no mechanism to accomplish either neutralization or liquid heel removal, nor has it been proven that the
liquid heel can be grouted in place. Therefore, development work is needed to first determine what must be done to
manage these liquids to meet tank closure criteria (dilution, neutralization, reduced in volume, removed, etc.) and then
how that can physically be accomplished. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9923, Enhanced Grout Formulations for Tank Closure, TFA priority #10.

Site Need ID: ID-2.1.47 
Site Need Title: Management of Tank Heel Solids 
Need Summary: Approximately 1.4 million gallons of radioactive liquid waste is currently stored in 11 tanks at the
INTEC. Currently, the tanks can only be emptied to the heel level, due to the level of the steam jets used to empty the
tanks. Therefore, several thousand gallons of waste will still remain in the tanks when they are no longer being used. It
is planned to close these tanks by grouting the heels in place. This poses some technical and regulatory challenges. The
liquid heels are acidic and may not be conducive to direct grouting due to the chemistry and lack of mixing
capabilities. In addition, acceptance criteria and waste form qualification for the solidified heels, and may prove
difficult to meet for insitu grouting.

In order to form a grouted waste and meet RCRA Closure Standards and State negotiated acceptance criteria, the
liquid heels may have to be diluted, neutralized, reduced in volume, or totally removed. There is currently no
mechanism to accomplish either neutralization or liquid heel removal, nor has it been proven that the liquid heel can be
grouted in place. Therefore, development work is needed to first determine what must be done to manage these liquids
to meet tank closure criteria (dilution, neutralization, reduced in volume, removed, etc.) and then how that can
physically be accomplished. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9923, Enhanced Grout Formulations for Tank Closure, TFA priority #10.

Site Need ID: ID-2.1.48 
Site Need Title: Wasteform Qualification for Low-Activity Waste in Underground Storage Tanks 
Need Summary: In-depth grout development work will be required to determine formulation and operational
constraints which will provide acceptable curing conditions and simultaneously assure optimized final grout
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performance requirements (leachability, strength, etc.). In-depth information, program costs, and lessons learned are
needed from operating sites concerning how to perform and complete wasteform qualification for grouted mixed LLW.
This includes qualification of the grouting process as well as the final wasteform. Completion of HLW Technology
Needs ID # 2.1.39 (Acceptance Criteria for LAW Disposal in Tanks) will be required prior to full completion of this
need. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9924, Tank Closure Criteria/Decision Support, TFA priority #30.

Site Need ID: ID-2.1.49 
Site Need Title: Acceptance Criteria for High Activity Waste/Low Activity Waste 
Need Summary: High level radioactive waste (HLW) being stored at INTEC is not in a form suitable for repository
storage. Vitrification, the Best Demonstrated Available Technology for converting HLW to a form suitable for storage
in a federal geologic repository, has been reduced to practice at SRS's Defense Waste Processing Facility and at the
WVDP. The DOE-RW Waste Acceptance System Requirements Document (WASRD) describes the system level
requirements for emplacement of immobilized HLW in a federally licensed repository. The DOE-RM estblished Waste
Acceptance Product Specifications (WAPS) defining technical and documentation requirements for vitrified waste
forms to satisfy the higher level WASRD. Likewise, 10 CFR 61 establishes all requirements for the suitability of a
grouted low activity waste forms such as INEEL/INTEC LAW to be disposed in shallow land burial. These precedents
and requirements provide the drivers to convert INTEC HAW to a borosilicate glass and LAW to a grout suitable for
storage in a federal geologic repository. Thus the needs of this program consist of the following items:

1. Evaluate the application of WASRD/WAPS and 10 CFR 61requirements at other DOE-complex sites for the
purpose of adapting past experience to INEEL/INTEC needs

2. Establishment of an administrative system to collect information and data that proves the suitability vitrified and
grouted products for respective disposal. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9730, Acceptance Criteria for High Activity/Low Activity Waste. It does not appear that technology
development is required to meet this need. Therefore, an approach to meet this need is for Idaho to meet with
SRS and WVDP to understand how these sites developed methods and administrative systems for meeting the
requirements necessary to demonstrate compliance prior to disposal of HLW and LAW. The results of current
efforts at Hanford on disposal of their LAW in an on-site shallow land burial site would also be useful. This
involves the iterative process between the Performance Assessment and the development of waste acceptance
criteria. The TFA can provide technical assistance to ensure INEEL has the appropriate contacts at SRS, WVDP,
and Hanford.

Site Need ID: ID-2.1.50 
Site Need Title: Solids Waste (Calcine) Retrieval 
Need Summary: Highly radioactive waste material is being stored in bins in seven CSSF. The material was in the
form of granular solids and fines when it was sent to storage. Some of the material may have formed a relatively weak
crust or cake in storage. Systems are needed to retrieve the calcined solids out of storage bins and transfer them to a
processing facility, so that they can be processed into an even more stable waste form. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9331, Dry Solid Waste Retrieval, TFA priority #31.

Site Need ID: ID-2.1.51 
Site Need Title: Develop Calcine Dissolution Kinetics for Solid/Liquid Equilibria 
Need Summary: Nitric acid dissolution of the calcine is one of the key head end operations in the separations option.
This process requires investigation of the various rates occurring during dissolution, the extent of the dissolution, and
the final solids/liquid equilibria associated with the dissolution process. Ideally, to scale-up and design calcine
dissolution equipment, and dissolution reaction rate expression is required for integration in an appropriate reactor
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performance equation. This dissolution rate expression will model heterogeneous reaction and accommodate the
possibilities for the rate controlling phenomena. This will be accomplished by integrating the following parameters: 1)
the surface reaction rate constant, including temperature dependence; 2) the external film mass transfer coefficient,
including dependence on agitation power input, and; 3) the internal effective diffusion coefficient. These parameters
are required for scale-up and design of a calcine dissolution reactor. In addition, this model will predict the extent of
the dissolution and the dissolver product solids/liquid equilibria. Calcine dissolution work may provide useful
information for on going operations in which calcine dissolution is required for other processes or equipment. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9532, Calcine Dissolution Solubility and Kinetics, TFA priority #48.

Site Need ID: ID-2.1.52 
Site Need Title: Characterization of Solids from Calcine Dissolution 
Need Summary: Available data indicates 90 to 98 wt % of the calcine at the INTEC can be dissolved in several hours
using nitric acid (necessary for compatibility with the downstream separation processes), elevated temperature, and
continuous mixing. The residual or undissolved solids (UDS) from the dissolution process must be segregated from the
liquid stream input to the downstream separation process since they cause problems in operational aspects of the
separation process and can provide a source of significant contamination in the LLW fraction from separations. The
data obtained to date indicates the UDS from the dissolution process will be intensely radioactive, thus requiring
disposal with the HLW fraction and emphasizing the need for efficient removal from the liquid dissolver product. In
order to efficiently remove or filter the solids from the liquid stream, physical characteristics of the UDS, such as
particle size distribution, must be determined. Physical characterization must be established prior to selecting a solids
removal system. Due to the intense radioactivity of the solids, characterization must be performed in a remote
environment. Finally, chemical characterization of the UDS is required to establish compatibility with the HLW final
waste form. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9532, Calcine Dissolution Solubility and Kinetics, TFA priority #48.

Site Need ID: ID-2.1.56 
Site Need Title: Mercury Treatment for Aluminum Calcine 
Need Summary: The removal of Hg may be accomplished via solvent extraction technology or ion exchange. The
sorption chemistry and flowsheet design needs to be developed and demonstrated, as well as verified with actual waste
feed streams. Hg distribution in TRUEX and SREX solvent extraction flowsheets will be verified. Removal of Hg
from solvent wash streams (sodium carbonate) is also required. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9501, INEEL Integrated Radionuclide Separations Process, TFA priority #24.

A9518, Mercury Removal from Waste Solutions, TFA priority #46.

Site Need ID: ID-2.1.57 
Site Need Title: Conditioning of HAW for Treatment 
Need Summary: : Processing INEEL HLW calcine and tank farm liquids by separations processes results in HAW
streams that will undergo further treatment into one or more final waste forms. Various alternative separations
processes are currently envisioned. One treatment system, referred to as the "TRU Separations Option," results in a
HAW waste stream that contains the actinide strip solution from the TRUEX process and undissolved solids separated
from the feed. These wastes are to be concentrated by evaporation and, if feasible, dried to a granular solid. Data is
needed to determine the extent and method of evaporation and drying of this waste. If found infeasible to evaporate to
dryness, data is needed to determine a method of stabilizing the waste into a solid form. In another treatment system
referred to as "Full Separations," the TRUEX strip solution and the SREX strip solution are evaporated prior to being
fed to a glass melter. Data is needed to determine the extent of evaporation achievable for these wastes, the point at
which precipitates form, and the nature of the precipitated solids. 
Technical Disposition: The TFA responded to this need within the following technical response(s):
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A9768, Specify and Enhance Design of HLW Glass Melters, TFA priority #3.

AA7S2, New Melter Technology, TFA strategic task.

Site Need ID: ID-2.1.58 
Site Need Title: HAW Immobilization 
Need Summary: Facilities planned for vitrification of high level wastes at the INTEC/INEEL will have to satisfy
WAPS requirements, and it is the responsibility of the producer to develop the process that will produce a qualified
product. The existing vitrification formulation data base must be expanded to successfully formulate, process, and
qualify INEEL HLW. Operating experience at DWPF and WVDP reveals that property-composition relationships such
as liquidus temperature and phase separation limit the extent of waste loading in glass. The HLW technology
develoment program therefore has the purpose of:

1. Developing the selection criteria needed to design and operate HLW vitrification processes that are capable of
immobilizing and qualifying these wastes to "road ready" for repository storage by year 2035 as specified in the Batt
Settlement Agreement between the State of Idaho, the USDOE and the US Navy, 
2. Leveraging existing data and experience from other DOE sites to aid in the development of the INTEC/INEEL
vitrification process requirements. 
3. Acquiring data and information that will expand existing databases to provide information that will improve the
models that control HLW vitrification processes. These expanded and updated models/databases can be leveraged to
improve existing operations of vitrification processes as well as other vitrification tasks that are encountered in the
future.

In addition, the needs consist of the following items:

1. Determination on a small-scale basis that glass-forming additives can vitrify the HLW to a form that has physically
and chemically acceptable properties for repository storage.
2. Perform pilot scale melter tests that will provide the data necessary to establish process operating parameters and
feed pretreatment requirements of the vitrification system. Also, these pilot scale tests will provide the data needed to
verify that the candidate vitrifying formulations are processable.
3. Establishment of an administrative system to collect information and data that proves the suitability of the vitrified
product for repository storage. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9768, Specify and Enhance Design of HLW Glass Melters, TFA priority #3.

A9773, Improve Waste Loading in HLW Glass, TFA priority #5.

AA7S1, Durability of Multiphase Waste Glasses, TFA strategic task.

AA7S2, New Melter Technology, TFA strategic task.

Site Need ID: ID-2.1.62 
Site Need Title: Acceptance Criteria for Bin Set Closure 
Need Summary: Bin set closure acceptance criteria are needed as soon as possible at INEEL so that technologies
needed to achieve final closure can be determined. Bin set closure must consider RCRA requirements, NRC
requirements, and the Settlement Agreement. Although the Settlement Agreement implies that "all calcined waste"
must be removed from the bins, it is likely that the risk to the environment from some residual amount of calcine in the
bins will be less than the risk of removing it. Bin set closure is similar to any HLW closure in the sense that the goal is
to minimize the risk of releasing hazardous or radioactive material to the environment. Savannah River and Oak Ridge
sites have experience with tank closure. Any licensing and operating experience or lessons learned from these sites are
needed.

Assumption: It is assumed that final closure of a bin set would require filling bin voids with grout after removing this
material. 
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Technical Disposition: The TFA responded to this need within the following technical response(s):

A9924, Tank Closure Criteria/Decision Support, TFA priority #30.

Site Need ID: ID-2.1.64 
Site Need Title: Solid-Liquid Separation Equipment Development and Application 
Need Summary: Crossflow filtration has been tested at INTEC, and other sites around the Department of Energy
complex, and proved to be a viable method for solids removal. However, due to the variations of undissolved solids
(UDS) present in INTEC wastes and the lack of suitable solids characterization data, additional testing is required.
Extensive testing is planned and necessary to envelope operating conditions and performance limitations. Amenable
filtration technologies must ultimately be tested with simulated tank wastes and dissolved pilot plant calcine slurries. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9584, Cross-Flow Filtration, TFA priority #22.

Site Need ID: ID-2.1.65 
Site Need Title: Treatment/Disposition of Removed Tank Solids 
Need Summary: Waste in the INEEL HLW tank farm contains both settled and suspended solids. Once separated
from the liquid, the solids need to be treated and packaged for disposal. Treatment may include dewatering, drying,
stabilization or combinations of these technologies. Data is needed to provide a basis for design of the treatment
system. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9709, Waste Treatment Process Flowsheet Model, TFA priority #7.

Site Need ID: ID-2.1.66 
Site Need Title: Treatment/Disposition of Spent Ion Exchange Resins 
Need Summary: One ion exchange (IX) resin currently proposed for extraction of Cs from dissolved INEEL calcines
is AMP-PAN. The current baseline process for handling spent AMP-PAN resin is to dissolve the AMP sorbent
(containing the Cs) with caustic and vitrify the eluent. The organic PAN substrate which remains would then be
sluiced out of the column and grouted with other low activity waste (LAW) from separations processing. The impacts
of the PAN on the quality and performance of the grout have not been evaluated. Test data is needed to determine
whether the PAN will negatively impact the structural or leaching characteristec of performance grouts being
considered for LDR-compliant disposal of LAW. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9719, Conditioning and Immobilization of Low-Activity Waste, TFA priority #14.

A9768, Specify and Enhance Design of HLW Glass Melters, TFA priority #3.

A9773, Improve Waste Loading in HLW Glass, TFA priority #5.

AA7S1, Durability of Multiphase Waste Glasses, TFA strategic task.

AA7S2, New Melter Technology, TFA strategic task.

Site Need ID: ID-2.1.67 
Site Need Title: High Level Waste Slurry Handling 
Need Summary: A number of processes currently being considered for treatment of HLW involve handling of
slurries. Three such processes under consideration at the INEEL are as follows: 1) Removal of sludges in tank farm
heels, 2) Transport and storage of undissolved solids from filtration of radioactive liquids (including existing sodium
bearing liquid wastes and solutions from dissolution of calcined waste prior to liquid/liquid extraction of TRU, Cs, and
Sr), and 3) sluicing of resin materials into and out of IX columns for extracting soluble species (e.g., Cs, Tc, etc.).
Systems will be needed to pump, convey, store, and retrieve these radioactive slurries. Performance data for such
systems is needed in order to select and size appropriate equipment to handle the slurries that are likely to be handled



TFA - Site Needs Assessment FY 2000

http://emslws03/tfa/program/needs00/app_a.stm[10/13/2009 11:04:30 AM]

in the course of waste processing. In addition, rheological measurements on specific slurries to be handled will be
needed to predict equipment performance during design activities. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9278, Slurry Transfer and Tank Waste Mixing Monitors, TFA priority #35.

A9361, Heel Retrieval from Obstructed Tanks, TFA priority #16.

A9365, Waste Transfer Pumping, TFA priority #8.

Site Need ID: ID-2.1.68 
Site Need Title: Technetium Removal from INEEL High Level Waste 
Need Summary: Calcine stored in bins at the INEEL CSSF contains approximately 190 kg of Tc. Processing the
calcine by dissolution and solvent extraction separations processes, as now configured, results in a high proportion of
Tc being partitioned to LAW streams. The Tc in these wastes, when denitrated and grouted, will approach or exceed
the NRC Class A limit for Tc. Technology is thus needed to remove Tc such that it can be immobilized with othe
HAW streams into a glass waste form, and permit disposal of LAW as Class A wastes. Solvents used in the
separations processes, namely the TRUEX and SREX processes, are known to remove Tc. Testing of these extraction
processes to date had not focused on ways to optimize extraction of Tc or to strip Tc from the solvents. Alternative
methods of removal of Tc may also be possible, i.e., IX or volatilization and collection of gaseous forms of Tc. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9501, INEEL Integrated Radionuclide Separations Process, TFA priority #24.

Site Need ID: ID-2.1.69 
Site Need Title: Solids Waste (Calcine) Retrieval from CSSF1 
Need Summary: Highly radioactive waste material is being stored in bins in the First Calcined Solids Storage
Facilities (CSSF1). The material was in the form of free granular solids and fines when it was sent to storage and is
still expected to be free flowing. Systems are needed to retrieve the calcined solids out of CSSF1 and transfer them to
a processing facility to be processed into an even more stable waste form or to another storage facility because CSSF1
is not seismically qualified. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9331, Dry Solid Waste Retrieval, TFA priority #31.

Site Need ID: ID-2.1.70 
Site Need Title: Low-Activity Waste Biodegradation Test 
Need Summary: The new DOE Order 435.1-1 requires LLW to not produce toxic gases or structurally fail due to
radiolysis or biodegradation (DOE M 435.1-1, Section IV.G(1)(d)4). The implementation guide (DOE G 435.1-1, page
IV-47) does not provide further information on radiolysis or biodegradation testing. Specific requirements or
guidelines are needed for the following: 1) what are the circumstances that require radiolyis and biodegradation tests,
2) what are the specific tests to be run, and 3) what are the pass/fail criteria?

Most DOE sites are using a cement/slag type grouting process for immobilizing LLW. Thus, this need applies to all
DOE sites and laboratories in meeting the requirements for LLW disposal. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

AA902, Data and Testing to Satisfy DOE Directive 435.1. Given that existing Nuclear Regulatory Commission
guidance on biodegradation and radiolysis testing is an acceptable approach for satisfying DOE Order 435.1, the
TFA plans no additional effort to respond to this need.

Site Need ID: ID-2.1.71 
Site Need Title: Grout/Heel Mix in Place System 
Need Summary: In view of the high solids volume, alternative processes for tank closure should be developed and
evaluated. A primary alternative identified for TFF incorporates mixing grout with the tank heels in place. Although
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ORR has closed tanks by mixing in place, the conditions of the TFF and the characteristics of the tanks are unique.
Development and testing of this alternative is essential as an option to the base process. This mock-up would
incorporate bench top and full scale development and testing of systems to mix grout with the waste heel and bind the
residuals. This development effort would include grout qualification testing in accordance with DOE 435.1. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9985, Demonstration of Grout Injection Technology for Tank Closure, TFA priority #40.

Site Need ID: ID-2.1.72 
Site Need Title: Alternate Heel Sampling Systems 
Need Summary: : Develop and test an alternate (simplified) sampling system for retrieving samples from TFF tanks
and vault sumps. There may be situations where the LDUA cannot support sampling efforts during closure activities
due to conflicts or space/weight allocation over the tanks. The LDUA cannot sample vault sumps, and the existing
vault sampling systems are not functional. Vault samples could be required in support of closure activities. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

AA203, Residual Waste Sampling, TFA priority #18.

Site: ORR

Site Need ID: OR-TK-01 
Site Need Title: Tank Waste Characterization 
Need Summary: Waste storage tanks must be emptied, and the tanks must be characterized for closure or returned to
active service. Characterization technologies are needed at ORR to determine the quantity of sludge in the tanks before
and after emptying. Characterization technologies are also needed to determine the structural integrity of the tanks if
they are to be returned to long-term service. Routine structural integrity verification is required to keep the tanks in
service. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9143, HLW Tank Corrosion Control and Monitoring, TFA priority #1.

A9175, Tank Integrity Inspection Techniques, TFA priority #11.

AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

Site Need ID: OR-TK-02 
Site Need Title: Tank Solid Waste Retrieval 
Need Summary: Vertical concrete storage tanks at ORR must be remediated. Process heels, hard sludge, and debris
from the inside of old concrete storage tanks must be removed in order to remediate the tanks. Concrete walls which
are contaminated from contact with radiological materials must be cleaned. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9359, Waste Mixing and Retrieval, TFA priority #34.

A9367, Unobstructed Tank Heel Retrieval, TFA priority #26.

A9382, Horizontal and Small Tank Sludge Mixing and Retrieval, TFA priority #27.

AA3S2, SST Retrieval from Potential Leaking Tanks, TFA strategic task.

Site Need ID: OR-TK-04 
Site Need Title: Sludge Mixing and Slurry Transport 
Need Summary: A system to transport bulk quantities of sludge from Oak Ridge National Laboratory (ORNL)
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underground tanks through miles of pipeline to consolidation tanks and treatment facilities is needed. Monitoring of
the retrieved sludge is required to eliminate plugging and ensure slurry content. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9278, Slurry Transfer and Tank Waste Mixing Monitors, TFA priority #35.

A9554, Hanford Tank Waste Chemistry, TFA priority #4.

AA3S1, Chemical Cleaning, TFA strategic task.

Site Need ID: OR-TK-05 
Site Need Title: Tank Sludge and Supernatant Separations 
Need Summary: There is a need to manage the excess water generated during sludge retrieval operations. Sludges and
supernate/sluice water must be separated in a fast, cost-effective manner during waste transfer and treatment
operations. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9555, Sludge Washing and Dissolution, TFA priority #9.

A9586, CIF Evaporator, TFA priority #2.

AA3S1, Chemical Cleaning, TFA strategic task.

AA5S1, Removal of Key Non-Radioactive Elements from Tank Waste, TFA strategic task.

Site Need ID: OR-TK-06 
Site Need Title: Tank Sludge Supernatant Immobilization 
Need Summary: The baseline plan for concentration and treatment of Oak Ridge National Laboratory (ORNL) tank
waste is to remove Cs from the supernate by IX and grout the waste for disposal at the Nevada Test Site (NTS) and to
solidify sludge for disposal at NTS or the Waste Isolation Pilot Plant (WIPP). Pretreatment may be required to meet
the feed envelope needed by immobilization vendor. Waste form development is required to meet land disposal
restriction (LDR) requirements. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9719, Conditioning and Immobilization of Low-Activity Waste, TFA priority #14.

Site Need ID: OR-TK-09 
Site Need Title: Tank Closure 
Need Summary: Old deteriorating waste storage tanks exist which contain sludge heels that have been determined to
be of negligible risk to health, safety, and environment. However, it will be very costly to remove the waste from tanks
with limited access ports. Residual waste in the concrete walls and liners of the waste tanks may also dictate the need
for tank closure. A technology is needed to in situ stabilize these sludge heels as a part of tank closure. Fill material
which can meet acceptance criteria for tank closure is also required. Pre- and post-closure monitoring are needed. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9923, Enhanced Grout Formulations for Tank Closure, TFA priority #10.

A9985, Demonstration of Grout Injection Technology for Tank Closure, TFA priority #40.

Site Need ID: OR-TK-11 
Site Need Title: Tank Supernatant Pretreatment 
Need Summary: The baseline plan for treatment of Oak Ridge National Laboratory (ORNL) tank waste is to remove
cesium from the supernate by ion exchange, evaporate to remove excess water, and grout the waste for disposal at the
NTS. However, pretreatment to remove certain radionuclides and/or to reduce the volume of high-activity transuranic
(TRU) waste may be required. 
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Technical Disposition: The TFA responded to this need within the following technical response(s):

A9570, Salt Disposition, TFA priority #6.

A9586, CIF Evaporator, TFA priority #2.

Site: SRS

Site Need ID: SR00-1011 
Site Need Title: Demonstrate Evaporation Technologies to Reduce Generation of Secondary Waste Volume from
Consolidated Incineration Facility 
Need Summary: An evaporation system is needed to significantly increase the TDS and TSS concentrations in the
APCS quench water prior to discharge as secondary waste at SRS. This will reduce secondary waste generation and
improve CIF treatment capacity. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9586, CIF Evaporator, TFA priority #2.

Site Need ID: SR00-2027 
Site Need Title: Demonstrate Alternative Filtration Technologies to Replace HEPA Filters 
Need Summary: An alternative filtration technology, such as a HEPA filter constructed of washable media such as
sintered metal or ceramic, will provide a HEPA filter which is not subject to water damage, and can be installed with
built in water jets which will be used to wash the filter to reduce radiation and to eliminate to dirt accumulation. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9171, Alternative Air Filtration Technology, TFA priority #15.

Site Need ID: SR00-2028 
Site Need Title: Alternative Waste Removal Technology 
Need Summary: Conventional waste removal techniques using 150HP slurry pumps are considered costly and overly
invasive. As a follow-on to extensive alternate mixing equipment (Flygt Mixer) testing in FY98 and 50HP Flygt Mixer
deployment in FY99, additional Flygt Mixer development, testing and deployment is underway in FY00. The focus of
this follow-on Flygt Mixer program will include evaluations of mixer sizing and operational strategies for salt
dissolution for salt removal. Testing will determine the deployment operational strategies and orientation for mixing in
Type I, II, and III tanks at SRS that contain cooling coils and other physical obstructions. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9359, Waste Mixing and Retrieval, TFA priority #34.

A9362, Salt Cake Dissolution Retrieval, TFA priority #19.

AA3S1, Chemical Cleaning, TFA strategic task.

AA3S2, SST Retrieval from Potential Leaking Tanks, TFA strategic task.

Site Need ID: SR00-2029 
Site Need Title: Alternative DWPF Canister Decon Technology 
Need Summary: DWPF canister decontamination is a water-frit slurry blast technique that removes contamination
and oxides from the entire canister exterior surface. The waste from this process is in two forms. An off-gas is routed
to the facility vessel ventilation system and on to facility controlled ventilation exhaust. A water-frit slurry waste
stream is pumped into the facility chemical process and fed into the vitrification process stream, to minimize liquid
waste production. This coupling of canister decontamination with chemical processing is less than optimum and could
limit production rates in the future. 
Technical Disposition: The TFA responded to this need within the following technical response(s):
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A9772, Alternative HLW Canister Decontamination Techniques, TFA priority #38.

Site Need ID: SR00-2031 
Site Need Title: Develop Remote Technology to Improve DWPF Operations 
Need Summary: The DWPF is limited in the ability to perform remote maintenance, inspection, and cleanup activities
within the shielded facility (canyon). The only access to the majority of the facility for maintenance, etc. is via
overhead crane using hooks and an impact wrench. Viewing capability within the facility is limited to video cameras
mounted on the Main Process Cell (MPC) Crane. It is desirable to develop improved capabilities to inspect, perform
maintenance, and perform dencontamination/cleanup activities within the facility. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9374, Remote Technologies for Process Cell Operations and Maintenance, TFA priority #42.

Site Need ID: SR00-2032 
Site Need Title: Optimize Melter Glass Chemistry and Increase Waste Loading 
Need Summary: DWPF complies with WAPS and process control requirements by demonstrating, to a high
confidence, that melter feed will produce glass meeting all quality and processing requirements. This method requires
that uncertainties associated with sampling, sample analysis and models used to estimate properties be determined and
that sufficient allowance is made for these uncertainties when controlling feed composition. The existing model for
liquidus temperature contains a large uncertainty associated and its application has led to reduction in allowable waste
loading. Some constraints on the application of the durability model can cause acceptable feed batches to be rejected,
because the durability is indeterminate (i.e., the applicability of the model is not certain). 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9773, Improve Waste Loading in HLW Glass, TFA priority #5.

AA7S1, Durability of Multiphase Waste Glasses, TFA strategic task.

AA7S2, New Melter Technology, TFA strategic task.

Site Need ID: SR00-2033 
Site Need Title: Provide Alternative Processing and/or Concentration Methods for DWPF Recycle Aqueous Streams 
Need Summary: At design rates, DWPF recycles about 7.5 gpm aqueous stream to the tanks farms for evaporation.
The stream consists of the following average composition: H2O-94.7%; NaOH 4.0%; NaNO3 0.3%; NaNO2 0.6%;
NH3 300 ppm; misc. inorganics 0.3%; misc. organics 700 ppm. In addition, the stream contains sludge solids and glass
particulates from melter offgas fines and from process sample recycle. The gamma curie content for sludge-only
operation is 7x10-4 curies/gal, primarily Cs-137. Incremental cost of processing this material in the Tank Farm is 78
cents/gal, not including salt disposition costs. However, if salt disposition does not start up on schedule at reasonable
attainment levels, tank farm storage capacity in new style tanks will become critical and may cause DWPF to stop
operations. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9566, Vitrification Recycle, TFA priority #29.

Site Need ID: SR00-2034 
Site Need Title: Second Generation Salt Feed Preparation 
Need Summary: For both salt disposition alternatives, there are significant Science and Technology (S&T) questions
and issues which must be answered to complete the design and construction activities in a time frame which allows
HLW tank decommissioning in accordance with compliance agreements with the State of South Carolina and the
Environmental Protection Agency (EPA). These technology assurance issues must be addressed in concert with the
overall SRS Salt Disposition Project activities.

Science and technology is needed to support design and construction in the following three basic categories:

Process chemistry
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Process engineering
HLW System interface

Process chemistry information is needed for thermal and hydraulic transport properties, reaction kinetics and mass
transfer properties necessary to finalize the conceptual planning and begin detail design. Examples of key decisions
resulting from these activities include selection of tank mixing technology, selection of filtration technology and
finalization of the process flowsheet.

Process engineering data is needed from engineering scale tests during pre-conceptual and conceptual design.
Confirming performance data needs to be developed during unit operations testing to support preliminary design. This
includes issues of equipment sizing, specific equipment attributes, material of construction, operational parameters
such as pressure drop, and requirements for temperature control.

Integrated pilot facility operations needs to be completed during Final Design to confirm operation under upset
conditions to determine the limits of operation and recovery, the limits of feed composition variability, and confirm
design assumptions. This testing directly supports development of operating procedures, simulator development and
operator training.

Additional development and testing will be completed during Conceptual Design to assure that the feed and product
interfaces of the cesium removal process are maintained with the HLW Tank Farm, DWPF and Saltstone. The issues
of concern are assurance of glass qualifications, waste feed blending and characterization and waste acceptance. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9570, Salt Disposition, TFA priority #6.

Site Need ID: SR00-2035 
Site Need Title: Develop Advanced Techniques for Life Extension of High Level Waste Tanks and Piping 
Need Summary: The following technologies are needed:

Small roving equipment is needed to inspect the annulus space of older tanks.
Photographic inspection equipment is needed that can be used to ensure the integrity of the waste transfer piping
systems.
Data archiving of video and inspection information is in need of updating.
Tank material property data base and adoption of consensus code fracture methodology is needed to evaluate
observed degradation.
Capabilities to quantify actual thermal gradients experienced in concrete portions of HLW tank confinement
structures.
Remote repair equipment and techniques are needed to perform temporary repairs of degradation that adversely
affects structural stability of HLW tanks. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9175, Tank Integrity Inspection Techniques, TFA priority #11.

AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

Site Need ID: SR00-2036 
Site Need Title: Develop Improved HLW Melter 
Need Summary: Improvements to the glass melting system are required to increase reliability of glass pouring
behavior in future DWPF melters. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9768, Specify and Enhance Design of HLW Glass Melters, TFA priority #3.

A9773, Improve Waste Loading in HLW Glass, TFA priority #5.

AA7S1, Durability of Multiphase Waste Glasses, TFA strategic task.
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AA7S2, New Melter Technology, TFA strategic task.

Site Need ID: SR00-2037 
Site Need Title: Tank Heel Removal/Closure Technology 
Need Summary: The bulk waste removal process results in Contaminated Large Equipment (CLE) that requires
final disposal to support tank heel removal. Currently, SRS does not have an established disposal path. Many
disposal options must be evaluated and disposal path(s) must be selected that cost-effectively comply with
regulatory, characterization, CONOPS, transportation, and disposal requirements. Technology needs associated
with disposal of CLE to support Tank Heel Removal include characterization techniques for Low Level Waste,
Hazardous/Mixed Waste, and Transuranic Waste, tank top flushing and decontamination equipment, and tank
top remote size reduction methods that incorporate improved sleeving, ventilation, shielding, and containment
features.

SRS has identified potential applications for the prototype Advanced Design Mixer Pump (ADMP) that is
currently undergoing full scale testing at TNX. Velocity testing, simulant runs, resonance studies, and structural
support design are needed in preparation for a hot demonstration in a waste tank. SRS considers Tank 18 to be a
viable candidate for the prototype ADMP hot demonstration.

The challenges to mechanical heel removal equipment offered by obstructed waste tanks (types I and II) and
rapid settling solids continue to emphasize the need for chemical cleaning technology. Additional studies are
needed to support a hot demonstration of chemical cleaning techniques. Chemical cleaning evaluations are also
needed to demonstrate the potential for selective removal of radioisotopes that provide the greatest
environmental impact, such as Tc-99. Sludge dissolution chemical recipes need to continue to be tested for
oxidation and dissolution of Tc. Processes that combine chemical and mechanical cleaning techniques also need
to be considered for in-situ pretreatment for stabilization and/or removal of selected radionuclides (Tc-99, Pu-
239, and Sl-79) that are the main dose contributors revealed by fate and transport modeling.

Development of a low cost remote crawler platform with high pressure water spray payloads continued in FY99.
Additional payloads such as a remote pump suction device, a minimal water usage local sluicer, grinders, blades
for sludge dislodgment, and other tools for hardened sludge removal need to be developed in FY01. A crawler-
based sludge suction device becomes more attractive as heel removal and tank closure efforts move to high level
waste tanks containing sludge contaminants with significantly higher dose potential than previously closed tanks.
A successful crawler-based suction device would help meet the minimal residual contaminant level requirements
for closure of these HLW tanks. A reliable hose/tether management system that supports contamination and
ALARA requirements is needed. This system should be adaptable for various crawlers, payloads, and other
remotely operated devices to support the various challenges of heel removal in SRS obstructed tanks.

Existing transfer paths from the old style SRS tanks are complicated and require dedicated, intensive operations
support. Additionally, these decades-old transfer lines require significant, costly refurbishment to achieve
compliance with current DOE and regulatory requirements for waste transfers. New waste transfer systems that
meet today's requirements (double-containment, leak detection, shielding, NPH protection, etc) are needed to
support heel removal operations. The new transfer systems are to be specifically designed to transport waste
directly to the SRS pretreatment process facilities and avoid interim waste storage/mixing/pumping facilities.

Waste slurry real-time data is needed to improve the technical confidence that the pumping systems for sludge
removal are sized and operated properly for the physical/rheological properties of the slurry. On-line monitoring
of the waste slurry characteristics in the mixing-pumping-transferring system would support optimization of the
system while helping to avoid line pluggage and other system inefficiencies and process disruptions.

Subsequent to waste removal, the Extended Sludge Processing (ESP) pretreatment process requires that solids
settle out of the slurry for sludge washing prior to vitrification. Shearing associated with over agitation by slurry
pumps can cause colloidal suspension that adversely impacts the ESP process. Better techniques to achieve low
shear mixing such as improved slurry pump impellers are needed to reduce colloidal suspension. Additionally,
slurry additives to reverse colloidal suspension need to be studied to support the ESP process.
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Type I, II, and III waste storage tanks are equipped with an annular space between the primary containment wall
and the secondary containment wall. Waste has leaked into the tank annulus of several waste tanks. Prior to
closing the tank, the waste in the annuli must be characterized and retrieved. Ventilation ductwork routed around
the bottom of each annulus limits access to the annulus floor. In some cases such as tank 16, waste has leaked
into the ductwork. Characterization and retrieval technology must be developed for final disposition of these
waste tanks.

In addition to annulus characterization and retrieval, Type I and II tanks with leak sites require new technology
to prevent additional leakage of waste into the annulus during waste removal operations. The introduction of
large volumes of water and months long mixing campaigns during waste removal have the potential to re-
activate leak sites that have self-sealed or existed above the past waste liquid level. Chemical additives or other
mechanical sealing techniques must be identified and evaluated to prevent additional contaminants from
reaching the tank annuli.

Equipment and techniques must be developed to visually inspect and to obtain representative samples of the F
and H Tank Farm evaporator-CTS systems. Upon characterization, residual waste removal must be
accomplished to render the systems ready for closure. All sampling and cleaning systems must require minimal
manpower for operations while addressing radiological issues associated with these highly contaminated,
difficult to access structures. The 1F evaporator-CTS system must be cleaned and closed prior to closure of the
entire Tanks 17 - 20 4-pack area. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9157, Tank Leak Mitigation, TFA priority #20.

A9175, Tank Integrity Inspection Techniques, TFA priority #11.

A9278, Slurry Transfer and Tank Waste Mixing Monitors, TFA priority #35.

A9352, Remote Systems for Pit Operations and Maintenance, TFA priority #23.

A9359, Waste Mixing and Retrieval, TFA priority #34.

A9363, Chemical Cleaning of Tanks, TFA priority #17.

A9365, Waste Transfer Pumping, TFA priority #8.

A9367, Unobstructed Tank Heel Retrieval, TFA priority #26.

A9382, Horizontal and Small Tank Sludge Mixing and Retrieval, TFA priority #27.

A9554, Hanford Tank Waste Chemistry, TFA priority #4.

AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

AA203, Residual Waste Sampling, TFA priority #18.

AA204, Characterization Methods for Contaminated Large Equipment. Personnel at Hanford have already
identified a suitable hydraulic fluid that should not cause problems if a leak requires flushing some fluid
into a HLW tank. This hydraulic fluid is the Tellus brand of Shell hydraulic fluids. While no additional
technical development is required to address this need, information about the commercial product will be
made known to all appropriate DOE sites.

AA303, Waste Retrieval from Confined Spaces, TFA priority #44.

AA3S1, Chemical Cleaning, TFA strategic task.
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AA3S2, SST Retrieval from Potential Leaking Tanks, TFA strategic task.

Site Need ID: SR00-2039 
Site Need Title: Methods to Unplug Waste Transfer Lines 
Need Summary: As the tank clean-out and decommissioning program becomes active at SRS, there is an
increasing potential that the transfer lines, which are in place, will become plugged (unable to facilitate waste
transfer from one tank to another or from waste tanks to the DWPF ITP, or Saltstone, etc.). 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9376, Waste Transfer Line Plugging Prevention and Unplugging Methods, TFA priority #12.

A9554, Hanford Tank Waste Chemistry, TFA priority #4.

AA3S1, Chemical Cleaning, TFA strategic task.

Site Need ID: SR00-2040 
Site Need Title: Demonstrate Remote Decommissioning and Disassembly of High Level Waste Processing
Equipment 
Need Summary: SRS currently does not have the capability to decommission, size reduce, decontaminate,
classify and dispose of failed, highly contaminated processing equipment. This includes failed high level waste
glass melters, process vessels and process equipment. The current approach to dealing with this equipment is
long term storage in the canyon facilities, on regulated storage pads or in underground "Failed Equipment
Storage Vaults." While storage is acceptable for the short term, technology must be developed to properly
dispose of this equipment. This should include dismantling/size reduction of the equipment, decontamination and
recyling of as much material as possible, disposal of the majority of the material as low-level waste and disposal
of remaining high level waste materials in a controlled repository or as a recycle stream to tank farms and
ultimately the Defense Waste Processing Facility (DWPF).

This need does not apply just to SRS. It spans the entire DOE complex wherever highly contaminated equipment
is utilized or generated. Robotic/telerobotic technology currently exists which is capable of remote disassembly
and decontamination of large equipment. However, much work will be involved in adapting that technology to
high level equipment disposal. We must address the need now to ensure that the technology is developed and
demonstrated to support funding, design and construction of D&D facilities for SRS as well as other DOE sites. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9777, Remote Disassembly of HLW Melters and Other Processing Equipment, TFA priority #13.

Site Need ID: SR00-2041 
Site Need Title: Develop Advanced Mixing Technology 
Need Summary: HLW Waste Tanks
Conventional waste removal mixing techniques at SRS using 150HP slurry pumps have left up to 40,000 gallons
of residual sludge waste heels. New technology for alternate mixer pumps is needed for tank mixing service.
Variations of nozzle configurations to vary discharge jet angles will be considered. Single discharge nozzles to
create a stronger, concentrated jet to break up hardened sludge will require furhter evaluation. An effective
mixing system may require the combination of various mixing tools.

New mixer pump designs require an extensive technology selection process, product conceptual design
development, and scaled and full size prototype testing. New feature improvements over baseline mixers would
include 1) canned, close coupled motor that minimizes vibration problems, 2) simplified deployment methods
that avoid crane support, and extensive steel superstructure, 3) methodology for elevation changes to eliminate
cumbersome containment can handling and extensive contamination and radiological controls, and 4) gas seals
that avoid costly bearing water support systems.

Baseline mixer pump speed control uses a costly remote, permanent style adjustable frequency drive (AFD) unit
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with control package. A portable, re-useable AFD/control bank unit with required environmental control system
is needed for future mixer pumps. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9359, Waste Mixing and Retrieval, TFA priority #34.

Site Need ID: SR00-2044 
Site Need Title:In-Situ Technology for Waste Characterization 
Need Summary: A tank-deployed sample and characterization system is needed to provide real time
radionuclide data to support evaluation for compliance with the WAC for waste removal operations.
Additionally, radiological properties and sludge volume must be determined for fate and transport modeling to
evaluate tank cleanliness for compliance with the performance objective for tank closure.

Rheological properties of waste are needed to meet pumping system requirements for process efficiency.
Instruments to measure weight percent solids in slurries are needed to optimize sludge waste removal processes.
In-situ, real time measurement of weight percent solids and other rheological data (yield stress, particle size,
etc.) will facilitate sludge-rich slurries to improve waste removal process efficiency. Additionally, accurate
weight percent solids data will reduce the risk of transfer line pluggage that can occur with high sludge solids
content in slurries. Data is needed from various elevations in the tank with a accuracy of +/- 2 wt.% which
requires density readings of .001g/ml. Instruments should fit through 8" inspection ports, and waste cannot be
pulled out of the tank containment. Characterization equipment should be able to last multiple years in a high
radiation environment. Slurry monitor development work in FY00 will include testing to support a hot
demonstration of a prototype device in FY01.

A remote non-intrusive method to identify obstructions buried in sludge is needed to replace the costly baseline
technique of riser probing. Obstructions below tank risers as small as a buried cable must be located prior to
waste removal equipment installation.

Sludge volume mapping is needed to determine the residual sludge quantity for evaluation of tank cleanliness for
closure using fate and transport modeling. The volume mapping technique must be able to map sludge that is
covered by liquid supernate. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9278, Slurry Transfer and Tank Waste Mixing Monitors, TFA priority #35.

AA201, Sludge Mapping and Volume Estimates, TFA priority #47.

AA202, In-Situ Waste Characterization, TFA priority #32.

Site Need ID: SR00-2045 
Site Need Title: In-Situ Waste Tank Corrosion Probe 
Need Summary: It is desirable to have a probe instrument which will provide a readout of the corrosion rate as
well as the analytical content of the chemical species which affect corrosion in a high level waste tank. This
probe would provide the following benefits:

1. Minimize manual sampling for corrosion species, thereby reducing analytical costs as well as operator
exposure 2. Minimize quantity of inhibitors and associated costs needed for corrosion control 3. Enable
defining the ability of the inhibitors to mix by measuring concentration in a vertical plane

Raman technology has demonstrated ability to determine molar content in real time, but there have been no
known radioactive waste tank deployments. Electrochemical Noise (EN) technology has been previously
deployed in a waste tank at Hanford, but not in conjunction with a species monitor. Installation of the combined
corrosion probe may provide important defining information. 
Technical Disposition: The TFA responded to this need within the following technical response(s):
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A9143, HLW Tank Corrosion Control and Monitoring, TFA priority #1.

Site Need ID: SR00-2051 
Site Need Title: Technology to Mitigate Effects of Technetium Under Tank Closure Conditions 
Need Summary: A better understanding is needed of the chemistry of Tc during the waste generation processes,
under the conditions of waste removal, and under the conditions after closure. This better understanding will
provide a tool for estimating the Tc-99 concentrations in waste tanks when waste removal is being planned, and
will reduce the conservatism of Tc-99 modeling. Also, a better understanding of the chemistry may suggest
better ways to remove Tc-99 effectively from the waste tank. This data needs to be obtained through
characterization and performance modeling. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9588, Leaching and Treatment of Technetium for Tank Closure, TFA priority #41.

A9960, Sequestering of Contaminant Migration, TFA priority #36.

Site Need ID: SR00-2052 
Site Need Title: Aluminum Dissolution from HAW Sludge and Its Impact on Downstream Salt Processing 
Need Summary: The ability to remove at least 75 % of the aluminum oxide content of sludge, irrespective of
the form of the aluminum oxide present, must be demonstrated for radioactive "high aluminum" sludge to meet
present projections for the total number of waste glass canisters at SRS. Conditions that assure NaAlO2
generated from aluminum dissolution does not revert to an insoluble hydrous oxide during subsequent
evaporation, storage as concentrated supernate or salt cake, dissolution and subsequent treatment must also be
demonstrated. The fate of NaAlO2 through other downstream waste processes must be determined to confirm
that the aluminum removed from sludge will eventually be diverted to processing and disposal as a component
of saltstone. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9555, Sludge Washing and Dissolution, TFA priority #9.

AA3S1, Chemical Cleaning, TFA strategic task.

AA5S1, Removal of Key Non-Radioactive Elements from Tank Waste, TFA strategic task.

Site Need ID: SR00-2055 
Site Need Title: Increase in Applicability/Efficiency of High-Level Waste Planning Tool 
Need Summary: The Chemical Process Evaluation System (CPES), and its associated chemical database, is
used to support HLW system planning efforts and flowsheet evaluations. Conversion of this DuPont program to
ASPEN+ and the addition of glass property models will allow a more widely supported program at SRS and
across the DOE complex and faster system planning outputs.

The SRS High Level Waste System Flowsheet has been developed and refined using CPES. An efficient
flowsheet tool is still needed during operations to support evaluation of waste tank blending scenarios, make
flowsheet improvements, and generate necessary data for regulatory and other needs. CPES does not currently
include the product acceptance models that are contained in the Product Composition Control System (PCCS)
which is used to judge DWPF melter feed acceptability.

The HLW flowsheet needs to be recoded in a more accessible, efficient system. ASPEN+ is a software tool that
is more widely used and is recommended for this application. The unit operations for the HLW system must be
included along with glass product and process models which are currently included in the Product Composition
Control System (PCCS). The system should also be set up to allow efficient modification of product/process
models to allow for evaluation of changes and applicability to other DOE sites. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9709, Waste Treatment Process Flowsheet Model, TFA priority #7.
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Site Need ID: SR00-3022 
Site Need Title: In-Situ Grouting and/or Retrieval of Waste from Underground Tanks (Formerly Used for the
Storage of Radioactive Solvents) 
Need Summary: Twenty-two inactive underground radioactive waste solvent storage tanks (Sl-S22) located in
the Old Radioactive Waste Burial Ground (ORWBG) 643-E at SRS are scheduled for closure under the FFA
agreement. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9923, Enhanced Grout Formulations for Tank Closure, TFA priority #10.

A9985, Demonstration of Grout Injection Technology for Tank Closure, TFA priority #40.

Site Need ID: SR00-2049-S 
Site Need Title: Technetium Chemistry Under Waste Removal Conditions 
Need Summary: A better understanding of the chemistry of Tc and other significant waste contaminants is
needed to improve waste removal from tanks in preparation for tank closure. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9588, Leaching and Treatment of Technetium for Tank Closure, TFA priority #41.

Site Need ID: SR00-2050-S 
Site Need Title: Fracture Toughness Properties for Carbon Steel Utilized for Nuclear Waste Containment
Vessels 
Need Summary: Fundamental research is essential to build a materials property database which includes
fracture toughness properties. These properties are critical for the analysis of current structural integrity and life
extension of nuclear waste containment vessels. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9175, Tank Integrity Inspection Techniques, TFA priority #11.

AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

Site Need ID: SR00-2053-S 
Site Need Title: Develop an Alternative Sorbent to Replace Monosodium Titanate for Sr and Actinide Removal 
Need Summary: : New materials with improved Sr and actinide removal performance are needed to replace
monosodium titanate. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9570, Salt Disposition, TFA priority #6.

Site Need ID: SR00-2054-S 
Site Need Title: Develop Improved Radiochemical Analysis for High Ionic Strength Samples 
Need Summary: Fundamental research in analytical chemistry is needed to develop methodology to analyze
high ionic strength samples without the attendant problems associated with dilution. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9264, Improve Waste Analytical Methods, TFA priority #37.

Site: WVDP

Site Need ID: OH-WV-902 
Site Need Title: Decontamination of High-Level Waste (HLW) Canisters (WVDP-2-99) 
Need Summary: The vitrification of HLW at the WVDP has produced more than 240 canisters of HLW (with a
limited number to be generated in the future) requiring disposal in a deep geologic repository. The canisters are
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currently stored in a shielded cell within the Main Process Building at the WVDP. Prior to transport off-site for
continued interim storage or disposal, the outer surfaces of the canisters must be cleaned to remove radioactive
contamination resulting from filling, and from storage in a contaminated environment. The decontamination
process should produce a secondary waste stream that can be managed readily for packaging, storage, and
disposal. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9772, Alternative HLW Canister Decontamination Techniques, TFA priority #38.

Site Need ID: OH-WV-903 
Site Need Title: Vitrification Expended Material Processing (WVDP-3-99) 
Need Summary: A tooling system is needed to segregate, size reduce, decontaminate, and package metallic
materials removed from the Vitrification Facility at WVDP, which are contaminated with HLW glass or slurry.
The HLW removed from the materials would be returned to the operating melter, which itself has a finite life.
The remaining metallic materials also need to be converted to a disposable form. The various tools must be
deployable remotely for use in a highly radioactive environment. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9777, Remote Disassembly of HLW Melters and Other Processing Equipment, TFA priority #13.

Site Need ID: OH-WV-904 
Site Need Title: High Level Waste Tank Closure 
Need Summary: HLW tank closure options being considered at WVDP include tank removal and in-place
stabilization. Technologies required for exhuming the tank may include remote decontamination equipment and
dismantling equipment. Technologies required for tank stabilization closure plans may include grout mixing,
delivery plans, and performance assessments. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9950, Barriers for Tank/Disposal Facility Closure. Because the Subcon Focus Area infiltration barrier
effort is satisfying site needs for a guidance document, the TFA did not develop a separate technical
response. The TFA will revisit whether it should develop a response after Hanford has an opportunity to
review the Subcon effort and submit revised needs to the TFA.

AA310, Tank Decontamination and Dismantling, TFA priority #45.

Site Need ID: OH-WV-905 
Site Need Title: Retrieval of Tank Heels 
Need Summary: A heel of residual waste solids will remain on the bottom of tanks 8D-1 and 8D-2 at WVDP
following bulk mixing of the liquid and solid wastes and subsequent transfers of the resulting slurry. Retrieval
of these heels from tanks 8D-1 and 8D-2 may be required to meet tank closure requirements. A more effective
and efficient waste retrieval system is needed which will mechanically retrieve and transport waste solids from
the tanks. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9361, Heel Retrieval from Obstructed Tanks, TFA priority #16.

A9382, Horizontal and Small Tank Sludge Mixing and Retrieval, TFA priority #27.

Site Need ID: OH-WV-906 
Site Need Title: Radioactivity Measurement of High-Level Waste Tank Residuals 
Need Summary: During the final phase of waste removal operations at WVDP, the remaining radioactivity will
need to be measured accurately to determine the appropriate clean-out technology required to reach final tank
closure requirements. When most of the HLW and hazardous wastes are removed, the residual wastes remaining
in the tanks will be in the form of sludge, diffused to corrosion products and adhered to tank internal support
structures. Measuring both residual activity of the radioactive wastes and the remaining amount of hazardous
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waste material in the tanks are important to determine if tank endpoints have been met. Accurately measuring
the remaining radioactivity levels of key radionuclides as set out in 10 CFR Part 61 and the amount of Hg, Cr,
and other hazardous constituents is necessary. An investigation of advanced assessment technology and
measurement methods is necessary. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

AA202, In-Situ Waste Characterization, TFA priority #32.

Site Need ID: OH-WV-907 
Site Need Title: High-Level Waste Tank Interim Maintenance 
Need Summary: Subsequent to the end of HLW processing at WVDP, the tanks will contain residual waste that
must be maintained in a stable configuration pending development of the final closure method. Interim
maintenance would include methods for prevention of tank corrosion, monitoring the tank integrity, and
implementing structural stability measures. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9175, Tank Integrity Inspection Techniques, TFA priority #11.

AA1S1, Pre-Closure Interim Tank Maintenance, TFA strategic task.

Site Need ID: OH-WV-908 
Site Need Title: Decontamination of High-Level Waste Contaminated Equipment 
Need Summary: Methods are needed to decontaminate equipment removed from the tanks to Class C
radioactivity levels during waste retrieval operations. Equipment could include items such as mobilization
pumps, transfer pumps, and mechanical arms. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

AA311, Long-Length Equipment Handling. There is not a specific technology need associated with the
need statement. Rather, the request is for general information. Based on discussions between the TFA
Retrieval TIM and WVDP, the TFA will prepare a full technical response to this need. The scope for the
work related to this need can be found in TFA technical response #A9352, under the SRS Pit Operations,
Task B4, Specification for 299H Pit System. The Retrieval TIM will provide information to the site
regarding equipment decontamination via the TIM's role to provide technical assistance.

Site Need ID: OH-WV-914 
Site Need Title: Development of Grout for In-Situ Closure 
Need Summary: A grout recipe is needed that includes reducing agents and sorbents for capturing and/or
binding mobile radiological and chemical contaminants. The grout would also serve to stabilize residual salts in-
place in the tanks. The grout would be used for in situ HLW tank closure and for building stabilization to
preclude the release of contaminants to the environment when wastes are closed in place. The grout would also
have the characteristics of being pourable/pumpable, possess structural strength, and readily excavated in the
event that an alternative method of closure is developed. 
Technical Disposition: The TFA responded to this need within the following technical response(s):

A9923, Enhanced Grout Formulations for Tank Closure, TFA priority #10.
Revised: March 4, 2000
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Acronyms and Abbreviations

AEAT AEA Technology

AM assistant manager

ANL Argonne National Laboratory

ASTD Accelerated Site Technology Deployment
Program

BVEST Bethel Valley Evaporator Service Tank

BBWI Bechtel BWXT Idaho, LLC

CERCLA Comprehensive Environmental Response,
Compensation, and Liability Act

CHG CH2M Hill Hanford Group

CIF Consolidated Incineration Facility

CMST Characterization, Monitoring, and Sensor
Technology Crosscutting Program

CNDE Center for Non-Destructive Evaluation

CRB Corporate Review Budget

CST crystalline silicotitanate

CUF cells unit filter

D&D decontamination and decommissioning

DDFA Deactivation and Decommissioning Focus Area

DIAL Diagnostic Instrumentation & Analysis
Laboratory

DOE U.S. Department of Energy

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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DOE-HQ U.S. Department of Energy - Headquarters

DOE-ID U.S. Department of Energy - Idaho Operations
Office

DOE-OH U.S. Department of Energy - Ohio Field Office

DOE-OR U.S. Department of Energy - Oak Ridge
Operations

DOE-
ORP

U.S. Department of Energy - Office of River
Protection

DOE-RL U.S. Department of Energy - Richland
Operations Office

DOE-SR U.S. Department of Energy - Savannah River
Operations Office

DOE-
WVDP

U.S. Department of Energy - West Valley
Demonstration Project

DST double-shell tank

DWPF Defense Waste Processing Facility

ECR effective cleaning radius

EIS Environmental Impact Statement

EM Office of Environmental Management (DOE)

EM-20 Office of Integration and Dispostion (DOE)

EM-30 Office of Waste Management (DOE)

EM-40 Office of Environmental Restoration (DOE)

EM-50 Office of Science and Technology (DOE)

EM-54 Office of Technical Applications (DOE)

EMSP Environmental Management Science Program

EN electrochemical noise

EPA Environmental Protection Agency

ESP 1) Efficient Separations and Processing
Crosscutting Program, 
2) Environmental Simulation Program

ESW enhanced sludge washing

FFA Federal Facilities Agreement

FIU Florida International University

FY fiscal year
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GAAT Gunite and Associated Tanks

HAW high-activity waste

HEPA high-efficiency air particulate (filter)

HFIR High Flux Isotope Reactor

HLW high-level waste

ILAW immobilized low-activity waste

INEEL Idaho National Engineering and Environmental
Laboratory 
(Idaho Falls, Idaho)

INTEC Idaho Nuclear Technology and Engineering
Center

IPL Integrated Priority Listing

IRB Internal Review Budget

LA/MS laser ablation/mass spectrometry

LANL Los Alamos National Laboratory

LAW low-activity waste

LDUA Light-Duty Utility Arm

LLW low-level waste

LRF laser range finder

LVDG low-volume density gradient

M&I management & integration

MLDUA Modified Light-Duty Utility Arm

MLLW mixed low-level waste

M&O management and operation

MOU memorandum of understanding

MST monosodium titanate

MVST Melton Valley Storage Tank

MYPP multiyear program plan

NDE nondestructive examination

NEPA National Environmental Policy Act

NETL National Environmental Policy Act

NHC Numatec Hanford Corporation
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NRC U.S. Nuclear Regulatory Commission

OBG Old Burial Grounds

OHF Old Hydrofracture Facility

ORNL Oak Ridge National Laboratory

ORR Oak Ridge Reservation (Oak Ridge,
Tennessee)

OST Office of Science and Technology (DOE)

PBI Performance Based Initiative

PBS Program Baseline Summary

PEG Program Execution Guidance

PHMC Project Hanford Management Contract

PI principal investigator

PNNL Pacific Northwest National Laboratory

QA quality assurance

RBX Robotics Crosscutting Program

RCRA Resource Conservation and Recovery Act

REDOX reduction-oxidation

RFP request for proposal

ROD Record of Decision

SBW sodium-bearing waste

SCFA Subsurface Contaminants Focus Area

SNL Sandia National Laboratories

SPP Salt Processing Project

SREX strontium extraction

SRS Savannah River Site (Aiken, South Carolina)

SRTC Savannah River Technology Center

SST single-shell tank

STCG Site Technology Coordination Group

TAG Technical Advisory Group

TFA Tanks Focus Area

TIM Technology Integration Manager

TMS Technology Management System



TFA - Call For Proposals

http://emslws03/tfa/program/fy01mypp/acros.stm[10/13/2009 11:04:37 AM]

TPB tetraphenylborate

TRU transuranic (waste)

TRUEX transuranic extraction

TTP technical task plan

TWRS Tank Waste Remediation System

USG User Steering Group

UT-
Battelle University of Tennessee - Battelle

WAPS waste acceptance product specification

WSRC Westinghouse Savannah River Company

WVDP West Valley Demonstration Project

WVNS West Valley Nuclear Services
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TFA - Multiyear Program Plan
FY01-FY05

Executive Summary
The U.S. Department of Energy (DOE) continues to face a major
radioactive waste tank remediation problem with hundreds of waste tanks
containing hundreds of thousands of cubic meters of high-level waste
(HLW) and transuranic (TRU) waste across the DOE complex.
Approximately 68 tanks are known or assumed to have leaked
contamination to the soil. Some of the tank contents have reacted to form
flammable gases, introducing additional safety risks. These tanks must be
maintained in a safe condition and eventually remediated to minimize the
risk of waste migration and/or exposure to workers, the public, and the
environment. However, programmatic drivers are more ambitious than
baseline technologies and budgets will support. Science and technology
development investments are required to reduce the technical and
programmatic risks associated with the tank remediation baselines.

The Tanks Focus Area (TFA) was initiated in 1994 to serve as the DOE
Office of Environmental Management’s (EM’s) national science and
technology development program for radioactive waste tank remediation.
The national program was formed to increase integration and realize greater
benefits from DOE’s science and technology development budget. The TFA
is responsible for managing, coordinating, and leveraging science and
technology development activities across the DOE complex to support
DOE’s five major tank sites: the Hanford Site in Washington, the Idaho
National Engineering and Environmental Laboratory (INEEL) in Idaho, Oak
Ridge Reservation (ORR) in Tennessee, the Savannah River Site (SRS) in
South Carolina, and West Valley Demonstration Project (WVDP) in New
York. While not one of the five "official" TFA tank sites, the TFA also
supports the Fernald Environmental Management Project (Fernald) in Ohio,
by providing technical assistance, as needed. In FY00, TFA conducted an
independent review of retrieval system designs for Fernald.

TFA’s technical scope covers the major functions that comprise a complete
tank remediation system: waste retrieval, waste pretreatment, waste
immobilization, tank closure, and characterization of the tank wastes, with
safety integrated into all the functions. The TFA integrates program

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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activities across EM organizations that fund tank science and technology
development, including the Offices of Integration and Disposition (EM-20),
Site Closure (EM-30), Project Completion (EM-40), and Science and
Technology (EM-50 or OST).

The TFA depends heavily upon site users to participate in the TFA’s
multiyear planning process and program execution. One of the key TFA
organizational elements is the Management Team, led by DOE’s Richland
Operations Office (DOE-RL) and composed of federal user representatives
from each of the five sites, plus DOE-Headquarters (DOE-HQ). The
Management Team conducts weekly program updates, determines program
policy, and performs program prioritization and oversight. Through its DOE-
HQ and site members, the TFA communicates with the HLW Steering
Committee consisting of assistant managers from each of the five sites and
DOE-HQ managers with radioactive tank waste remediation management
responsibility.

For technical issues, Pacific Northwest National Laboratory (PNNL) leads
the TFA Technical Team. The Technical Team includes PNNL and six
contractor and national laboratory partners. A User Steering Group (USG)
consisting of senior contractor user members, and three non-user members
representing laboratories that participate on the team, provides additional
user representation to the program. Through its own technical review body,
the Technical Advisory Group (TAG), the TFA receives responsive high-
quality, independent technical reviews.

Together, all the components of the TFA team execute a mission to deliver
and work with users to implement technical solutions using an integrated
approach to safely and efficiently accomplish tank waste remediation across
the DOE complex. Inherent in the TFA mission, the TFA seeks to

Provide technical solutions to enable and enhance remediation.
Respond to the unique technical challenges inherent in the program’s
mission.
Work with users and program partners throughout the entire process,
from problem identification to implementation of technical solutions.
Focus on filling technical gaps and making tangible progress toward
solving key tank problems.

To accomplish this mission, the TFA’s goals include working to increase the
use of EM-50 funded results, reduce programmatic and technical risk, and
direct a portion of the program to contingency or alternative technology
approaches. Several strategies are required to support the TFA’s mission
and goals. Providing technical assistance, technology evaluation and
screening, delivering data and recommendations, deploying technologies,
and communicating successes and lessons learned are among the key
supporting strategies.

This multiyear program plan (MYPP) reflects the TFA’s plan for the next five
fiscal years (FY01-FY05). Most of the planning emphasis is on FY01 and
FY02. During this period, the TFA plans major work in seven key areas.
Safety and Characterization, because it cuts across the other seven areas,
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is described, as appropriate, within these areas:

1. Safe waste storage
2. Waste mobilization and retrieval
3. Conditioning, transfer, and retrieval-pretreatment integration
4. Interim storage
5. Waste pretreatment
6. Waste immobilization
7. Closure.

Safe Waste Storage. Investments in safe waste storage are needed to
fill technical gaps, reduce costs, and avoid costly problems, while ensuring
protection of the public and environment. Priority site needs are focused on
science and technology to 1) improve tank integrity monitoring and
corrosion prevention, 2) improve tank ventilation, 3) improve waste
characterization, and 4) reduce the volume of waste entering the tank farm
through source and recycle stream waste reduction.

The TFA’s near-term goal for assisting sites in avoiding tank corrosion is to
improve upon methods for maintaining tank waste chemistry within site
specifications by adapting commercial monitors for in-tank analysis of
inhibitors and major species that control corrosion rate. The longer-term
goal for addressing tank corrosion includes development and assessment of
corrosion monitoring methods that provide more direct and real-time
measurement of the corrosion potential within a tank than do corrosion
coupons. The strategy for evaluating tank integrity also includes near- and
longer-term goals. Commercial nondestructive examination (NDE)
techniques will be deployed near term using an arm-based or crawler-
based system to inspect tank walls. Longer-term efforts will integrate needs
from multiple sites to define, develop, and test the specific systems needed
to inspect tank floors, inspect surfaces below a liquid level, and assess a
tank’s integrity before reuse or waste retrieval.

The TFA is making a strategic investment to develop a methodology for
evaluation of stable, interim waste tank configurations for the period
between formal waste retrieval activities and final tank closure. To reduce
the cost of active tank ventilation, the TFA is investing in regenerable filter
systems and exploring commercial filtration technologies for high-
temperature applications. Waste characterization investments include tools
and methods to characterize waste in situ to support sludge and supernate
processing at Hanford, SRS, and ORR. Investments are targeted at source
and recycle waste stream volumes at SRS’s liquid effluent treatment facility,
mercury and chlorides removal at INEEL, and other waste minimization
opportunities at INEEL.

Waste Mobilization and Retrieval. Improved or new methods to
mobilize wastes and detect and mitigate leaks during waste retrieval
operations constitute the TFA’s major areas of emphasis in waste
mobilization and retrieval. The TFA will continue its investigation of
improved mixing and pumping technologies, including potential
developments available from Russia. The sites’ concerns with waste
leakage during retrieval operations are being addressed through a wide
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range of TFA activities that include improved control of water during
retrieval, technologies for detecting leaks, and leak mitigation techniques in
the event a leak is detected. In addition, TFA will make strategic
investments to 1) improve retrieval processes by chemical or other
adjustments to reduce solids and particle sizes, and 2) evaluate methods for
retrieving wastes from potentially leaking tanks.

Conditioning, Transfer, and Retrieval-Pretreatment
Integration. The sites face several problems after waste is retrieved but
before pretreatment. The TFA will continue its investigation of waste re-
precipitation, solids formation, waste transfer line plugging, and waste
settling. This work includes providing technologies to facilitate the transfer of
wastes among tanks and to waste treatment facilities. Thermodynamic and
kinetic laboratory studies will increase the knowledge of waste
characteristics and properties during the time between retrieval and
pretreatment. These studies should produce results that have implications
on both retrieval and pretreatment operations.

Interim Storage. Interim storage enables the storage of wastes as dry
materials. TFA investments in this area are focused on INEEL’s calcine
wastes, including characterization, retrieval, and dissolution.

Waste Pretreatment. Waste pretreatment is used to separate
radionuclides into small volumes of HLW (which require expensive
immobilization and disposal), while leaving the majority of chemical wastes
for less costly disposal as low-activity waste. The TFA’s investments include
clarifying liquid streams through solid-liquid separations, supernate
processing to remove radionuclides, and sludge processing to remove
excess chemical species that either increase the volume of HLW or
adversely impact the performance of the HLW form. Critical areas of focus
include the selection of a new Cs and ion exchange treatment, salt
processing system at SRS, and processing options for INEEL. The TFA is
making a strategic investment to evaluate methods for removing from the
waste chemicals such as chromium, phosphate, sulfate, and mercury that
can have negative impacts on down-stream vitrification and processing. In
addition, the TFA is supporting the Technical Working Group, led by EM’s
Office of Project Completion, by providing direct oversight and management
of the research and development activities related to the SRS Salt
Processing Project.

Waste Immobilization. Waste immobilization includes LLW
immobilization, secondary waste treatment, and HLW immobilization.
Investments in this area are focused on reducing costs and enhancing the
baseline at SRS, as well as filling technical gaps in the baselines for
Hanford and INEEL. For LLW immobilization, TFA will invest in the
establishment of baseline processes for INEEL LAW immobilization and in
treatment plans for Hanford and ORR LLW. Investments will be made in
refining HLW processing improvements at SRS to reduce costs, and at
INEEL and Hanford to reduce technical risks. A strategic investment will be
made to evaluate the induction-heated, cold crucible melter technology for
waste streams that may benefit from higher melting temperatures for waste
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vitrification. Other investments include obtaining data to support design of
LLW disposal systems, methods and data to support disposition of
secondary wastes from HLW processing, and remote tools for efficient
operation and maintenance in a radioactive environment.

Closure. The TFA will continue to assist sites in stabilizing and closing
their tanks. Based upon past success in grouting operations, the TFA will
continue to invest in improved grout formulations and bases for tank
closure. Investments will also be made in delivery methods to improve
performance for immobilizing residual tank waste and stabilizing tanks at
SRS and ORR. The TFA integrates a wide range of activities from other EM-
50 programs directed at solving these problems. These activities include
characterization, retrieval, and in situ grouting systems.

To support all of the work summarized above, the TFA, in concert with the
user community it serves, developed technical approaches to solve
problems and to define the supporting funding requirements. Table ES.1
presents a 5-year funding summary for technical work (does not include
management costs). Formulation of this funding summary began with the
development of technical responses to site needs received during FY00.
The stated FY01 funding is the approved TFA budget total. The FY02
funding consists of the approved FY02 Corporate Review Budget (CRB) at
the Target Level. The FY03 - FY05 totals are the result of a functional
analysis of expected future requirements based on baseline assumptions
and present site needs.

Table ES.1. TFA and Other OST Funding, FY01-FY05

 FY01 FY02 FY03 FY04 FY05

TFA $32.015M $41.455M $43.62M $41.7M $42.05M

Other
EM-
50

$8.675M $12.65M $13.0M $14.2M $13.5M

EM-
50
TFA
Total

$40.690M $54.105M $56.620M $55.950M $55.550M

With its users, the TFA revisits its program requirements each year and
routinely makes program adjustments when new requirements are identified
or when previous requirements become satisfied or are no longer a priority.
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TFA - Multiyear Program Plan
FY01-FY05

Section 1.0 Introduction and Background

1.1 Introduction

This MYPP presents the planned TFA technical program. The plan provides a 5-
year funding outlook (FY01-FY05), with an emphasis on FY01 and FY02. The
MYPP describes the tank waste remediation problem and TFA's role in solving it
(Section 1.0), the TFA's vision and mission (Section 2.0), the goals and
strategies required for TFA to succeed (Section 3.0), the TFA's focus area-
centered program components (Characterization, Monitoring, and Sensor
Technology [CMST] Crosscutting Program; Efficient Separations and Processing
[ESP] Crosscutting Program; Robotics [RBX] Crosscutting Program; Accelerated
Site Technology Deployment [ASTD] Program; Environmental Science
Management Program [EMSP]; and Industry, University, and International
Programs) (Section 4.0), the TFA's technical program (Section 5.0), and
references used in the work (Section 6.0).

As supporting material, this report contains the TFA's organization (Appendix A),
site needs and TFA's response to those needs (Appendix B), a description of
the TFA's prioritization process (Appendix C), major milestones (Appendix D),
performance indicators planned for FY01-FY05 (Appendix E), focus area-
centered program components' technical work (Appendix F), descriptions of the
five major tank sites (Appendix G), technical reviews (Appendix H), and a
glossary (Appendix I).

The Annual Performance Plan, a companion document to this MYPP, will be
presented at a later date.

1.2 Problem Description

Remediation of tanks containing highly radioactive waste is a major technical
and programmatic challenge for the DOE (Stewart et al. 1997). The DOE system
currently stores about 340 million liters (90 M gallons) of waste containing more
than 700 million curies (MCi) in 282 tanks at five major sites:

SRS near Aiken, South Carolina, has 51 tanks (two closed) storing 125

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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million liters (33 M gallons) of waste containing about 470 MCi of
radioactivity.

In Washington State, the Hanford Site has 177 tanks that store 204 million
liters (54 M gallons) of waste containing about 200 MCi of radioactivity.

INEEL near Idaho Falls, Idaho, has 11 tanks with 5.3 million liters (1.4 M
gallons) of liquid waste containing 520,000 Ci of radioactivity and 3.8
million liters (1 M gallons) of calcined (a granular powder) waste with 24
MCi of radioactivity stored in seven bin sets.

ORR in Oak Ridge, Tennessee, has about 1.6 million liters (430 K gallons)
of legacy waste containing 47,300 Ci of radioactivity in 40 tanks. ORR also
annually adds approximately 56,000 liters (1500 gallons) of active waste
containing 13,000 Ci of radioactivity to 13 of their tanks.

WVDP near West Valley, New York, has retrieved and vitrified
approximately 98% of the 2.3 million liters (600 K gallons) of waste that
was stored in 3 tanks. Of the original 23.7 MCi, only 600,000 Ci remain in
the tanks.

In addition to the 282 tanks within the TFA's purview, each site also contains
miscellaneous storage tanks.

The tank wastes are chemically and physically heterogeneous between sites,
between tanks on a given site, and in some cases, between the phases of waste
within a single tank. Tank wastes at Hanford, SRS, ORR, and WVDP are
alkaline. At Hanford and SRS, these wastes resulted from chemical separations
operations required to produce plutonium. Hanford performed several different
separations processes over the years of plutonium production, and additional
operations such as uranium, cesium, and strontium recovery. As a result, there
are several different waste types at Hanford. WVDP wastes were generated
from commercial reprocessing of uranium and plutonium from spent nuclear fuel.
ORR wastes are similar in composition to some of the wastes at Hanford and
SRS; during World War II, ORR developed and demonstrated many of the
chemical separations processes used at those sites. INEEL's waste type is
unique within the DOE system in that it is stored in an acidic form. The majority
of INEEL's waste has been calcined (converted to a dry, granular powder),
which is considered an interim storage form by the State of Idaho. Calcine waste
requires further processing to convert it to a more durable long-term waste form.
In addition, the INEEL has some tank heel waste remaining that must be
addressed (see Appendix G for more details). Much of the waste at Hanford,
SRS, and WVDP is classified as high-level waste (HLW).(a) The waste at INEEL
is divided into two categories: high-level liquid waste and sodium-bearing waste.
The waste at ORR is mixed low-level waste (MLLW) or TRU (Schulz, 1998).(b,c)

To protect the public, workers, and the environment, this radioactive waste must
be safely stored, retrieved from the tanks, and converted into an appropriate
form for long-term disposal. DOE has signed Federal Facility Agreements
(FFAs) with state and federal regulators that drive the scope and schedule for
cleanup and closure of the tanks. Based on DOE's "Status Report on Paths to
Closure" (DOE 2000) and the original document "Accelerating Cleanup: Paths to
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Closure" (DOE 1998) that outlines the activities, cost, and schedule for EM
cleanup, the HLW mission area represents the highest cost driver for EM (nearly
one-third of the total life-cycle cost). In addition, HLW remediation is a long-term
problem, with greater than 70% of the cost to be incurred after 2006. The life-
cycle cost for HLW remediation through 2070 is estimated as $55B. Cost,
schedule, number of waste streams, and number of Project Baseline Summaries
(PBSs) with urgent or high technical risk and high visibility are summarized for
each site in Table 1.1.

Table 1.1. Summary of Paths to Closure Data on High-Level and
Tank Waste Remediation Mission

Site
Cost,
$B(a)

Complete
Date

Waste
Streams

Number
of PBS

PBS
High

Visibility

Hanford Site 32.8 2046 3 10 10

Savannah
River Site

14.2 2028 10 13 4

Idaho National
Engineering
and
Environmental
Laboratory

5.8 2070 2 5 3

West Valley
Demonstration
Project

1.9 2015 2 3 2

Oak Ridge
Reservation(b)

3.2 2006 2 3 3

References: U.S. Department of Energy. March 2000. Status Report on
Paths to Closure. DOE/EM-0526, U.S. Department of Energy, Washington,
D.C.

U.S. Department of Energy. March 2000. Project Baseline Summaries.

(a) Costs accrued from FY97 through completion date.

(b) Non-HLW site. ORR tank remediation costs not included in HLW cleanup
totals.

Each site is at a different stage in remediation of wastes and closure of tanks.
SRS and WVDP have operating waste immobilization facilities, while Hanford,
INEEL, and ORR are designing and preparing for future processing to convert
tank wastes into final waste forms for disposal. Hanford and ORR are pursuing
contracts for the construction and operation of the processing facilities. ORR
and WVDP have retrieved or consolidated the majority of their bulk wastes for
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treatment and are focused on residuals removal and tank closure. SRS is
continuing sludge and heel retrieval for vitrification in the Defense Waste
Processing Facility (DWPF) and to continue tank closures. Hanford is also
preparing for waste retrieval to support feed delivery to the waste processing
contractor, while INEEL is focused on an accelerated schedule to assess the
various options for tank waste treatment and facility disposition.

SRS must meet high-level waste canister production schedules by maintaining
and improving operations in the DWPF. However, the baseline process for
removal of cesium and other radionuclides from retrieved salt solutions (a
precursor to DWPF processing of salt waste) was discontinued in 1998 due to
technical problems and safety concerns. Therefore, a salt disposition treatment
alternative is required to enable future processing and immobilization.
Meanwhile, continued retrieval of sludge wastes is required to maintain a non-
salt feed to the DWPF. In addition, regulatory commitments require continued
efforts to close tanks.

Hanford, under the newly established Office of River Protection, is preparing to
retrieve wastes and deliver tank waste feed to a waste processing contractor for
pretreatment and immobilization. Hanford must ensure that the waste feed is
available, can be delivered on time, and meets contractual requirements. This
waste processing contract, known as Phase I, represents treatment of
approximately 10% of the site's tank waste by mass. The site will then accept
immobilized low activity and high activity waste products from the vendor. A
product acceptance strategy is required to ensure vendor products meet
regulatory requirements for disposal. Results of Phase I will help define
requirements for Phase II, which will process the remaining tank waste.
Meanwhile, Hanford must maintain safe storage conditions for wastes in the
double- and single-shell tanks. For example, salt-well pumping operations must
be continued to transfer the liquids in the single-shell tanks (SSTs) to double-
shell tanks (DSTs), thereby reducing corresponding risks of leakage to the
vadose zone.

INEEL must continue efforts to design and test an integrated flowsheet for low-
activity waste (LAW) and high-activity waste (HAW) processing to meet the
compliance schedule for Title 1 design of treatment facilities. Although all liquid
HLW resulting from fuel reprocessing has been converted to a dry form (i.e.,
calcine) for interim storage, future processing will be required to produce an
acceptable final waste form. Flowsheet elements may include dissolution of
calcined wastes, separation of TRU elements, cesium, and strontium, and
immobilization of the low-activity and high-activity fractions. INEEL is preparing
an Environmental Impact Statement (EIS) to provide a basis for selecting
technical options to process the INEEL tank waste. Testing of flowsheet unit
operations, downselection to preferred options, and integrated design and
testing of the pretreatment and immobilization processes are required to support
the design schedule. To meet recent consent order requirements, INEEL is also
accelerating efforts to treat all the remaining liquid wastes, reduce new waste
generation, inspect and permit storage tanks needed for future activities, and to
close the HLW tanks not needed for completing the site mission.

ORR is continuing efforts to retrieve and consolidate all tank wastes at a single
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facility for processing by a private contractor. Retrieval and transfer operations
have been completed or are underway for all of the tank farms consistent with
regulatory commitments. Continued deployment of mixing, mobilization, heel
retrieval, cleaning, waste conditioning, volume reduction, and monitoring
technology is required to complete the retrieval, consolidation, and feed delivery
efforts. Closure of tanks is required to further reduce mortgages and meet ORR
cleanup schedules.

WVDP has completed bulk retrieval and processing of the primary tank wastes
and is preparing for closure activities, including decontamination and disposal of
waste materials and expended equipment. Glass-contaminated equipment from
HLW vitrification operations must be decontaminated to qualify for disposal as
low-level waste (LLW). HLW canisters require decontamination to enable off-site
shipment and disposal. The site is also completing tank heel retrieval and
preparing for tank closure activities to meet compliance schedules and support
the development of a final tank closure strategy.

All of the sites require technical assistance, scientific data, technology
development, and baseline technology performance verification to improve
efficiency, reduce costs, reduce risks, and enable the baseline tank waste
remediation and closure activities outlined above to be implemented. While not
one of the five "official" TFA tank sites, the TFA also provides technical
assistance, as needed, to the Fernald Environmental Management Project
(Fernald) in Ohio. In addition, because HLW remediation represents the greatest
cost and longest term EM problem, greater potential exists for significant
impacts from science and technology developments. Scientific research and
applied technology activities focused on longer-term, high-risk and high-cost
portions of the HLW processing flowsheets are required to support future
decisions on baseline and alternative remediation strategies (NRC 1999).

1.3 Functions to Solve the Problem

Before FY95, responsibility for developing technical solutions to support tank
remediation was spread across multiple EM organizations and sites. In January
1994, DOE issued an action plan establishing a new approach for solving
complex remediation problems, including highly radioactive waste tank
problems. On April 1, 1994, DOE issued a call for proposals on approaches for
transitioning tank technology from a distributed to a focused national effort.

A team of seven contractors and national laboratories responded to and were
awarded the responsibility to implement the focus area concept for radioactive
waste tanks. This concept includes leadership through a partnership between
DOE-RL and PNNL. It also includes partnerships between users and technical
experts to define and execute an integrated, focus area-centered program.

This concept has been put into practice for the last six fiscal years. The key
attributes of this concept include:

Integration with users
Technical centers of excellence
Focus area-centered concept
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Technical assistance to users.

Integration with users. Both the DOE and the contractor users under EM's
Offices of Integration and Disposition, Site Closure, and Project Completion are
active members of the TFA. The TFA organization is shown in Figure 1.1, with
membership details provided in Appendix A. The TFA Management Team
consists of DOE users from the five tank sites and DOE-HQ. Their role is to
ensure needs are developed and submitted through the Site Technology
Coordinating Groups (STCGs) at their sites, to prioritize the technical responses
to those needs, and to help ensure site contractors are incentivized to include
TFA technical solutions in their baselines. Additionally, the DOE user members
of this team act as liaisons to their managers for Site Closure and Project
Completion on specific TFA activities and products.

Figure 1.1. Tanks Focus Area Organization

These managers and DOE-HQ managers with HLW responsibilities comprise
the HLW Steering Committee. This committee ensures complex-wide integration
on policy and other issues including science and technology. Members of the
HLW Steering Committee have been signatories on the TFA MYPP starting in
FY97. The combination of the day-to-day management attention from the user
program provided through the TFA Management Team and the endorsement of
the HLW Steering Committee allows TFA to stay aligned with user needs and
schedules. This coordination enables the TFA to deploy and implement key
technical solutions, thereby helping EM in resolving tank problems.
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Integration with the users also requires active participation with the
implementing contractors at each of the sites. As a result, the USG participates
with the TFA. The USG is comprised of managers from the five management
and integration or management and operations organizations at each of the
sites, plus managers from the laboratories that participate on the TFA. This
group ensures that the technical and programmatic details required to fully
define site needs are provided, that barriers to deployment of technical solutions
are mitigated within the contractor organizations, and that site resources are
provided to ensure implementation of technical solutions. Integration of the TFA
Management Team and the USG into site planning and resource allocation
results in delivery and implementation of technical solutions to solve users' key
problems.

Centers of excellence. The TFA is founded on a partnership between the
DOE and the national laboratories to ensure technical excellence in both the
translation of a need to a viable technical solution and the execution of the
program in a technically sound manner. This partnership is illustrated in
Figure 1.1. The TFA Technical Team is led by PNNL and includes six laboratory
or government contractor partners that provide technical leaders, called
Technology Integration Managers (TIMs), in the key functional areas associated
with tank waste remediation: Los Alamos National Laboratory (LANL) provides
safety leadership, INEEL provides characterization and monitoring leadership,
Numatec Hanford Corporation (NHC) provides retrieval leadership, Oak Ridge
National Laboratory (ORNL) provides pretreatment leadership, Westinghouse
Savannah River Company (WSRC) provides immobilization leadership, and
Sandia National Laboratories (SNL) provides closure leadership. The Technical
Team provides the technical expertise and deployment experience required to
develop technical scope, maintain technical progress, and ensure delivery of
technically responsive products to the user. In addition, the three crosscut
programs-CMST, ESP, and RBX-represent additional centers of excellence for
the crosscutting areas that support tank waste remediation and other EM
mission areas. Crosscut program technical leads work with the TIMs to develop
and implement the TFA's technical program.

Focus area-centered. The TFA integrates the activities of nine science and
technology-related programs within EM. These programs range from applied
research conducted by the EMSP to site programs that focus on site-specific
issues. As needs are received, the TFA works to identify not only the
appropriate technical response, but also the most qualified program to perform
the work scope. The TFA then ensures coordination of all of the activities from
these programs in a way that leads to a single integrated technical solution for
the user program. This approach clarifies and tracks the interfaces in a
systematic manner, avoids duplication of technical investments, and enables
deployment and implementation by providing the coordination required to deliver
solutions. In this way, the TFA is the single point of accountability for tank
science and technology and acts as a focal point for user interface and science
and technology information.

Technical assistance. The network of users and technical experts provided
by the TFA organization provides technical assistance to the five tank sites, plus
Fernald as needed. Frequent technical exchanges on key topics ensure rapid
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dissemination of lessons learned as technical solutions and technologies are
deployed. This approach has increased the likelihood of multiple deployments.

Moreover, technical experts - including those from the TFA's TAG, which serves
to review many aspects of the TFA program - are providing technical assistance
through consultation and reviews for key activities as requested by the sites.
Recent examples include the assessment of the DOE-ID Draft EIS technical
alternatives, the roadmap development and review at INEEL, and the retrieval
system design reviews for Fernald. In addition, the TFA is supporting the
Technical Working Group, led by EM's Office of Project Completion, by providing
direct oversight and management of the research and development activities
related to the SRS Salt Processing Project. The TFA will also be conducting a
melter study at Hanford in FY01 at the request of the Offices of Project
Completion and Science and Technology.

For more information on TFA's major accomplishments, see TFA's Annual
Reports. These reports can be found at documents.htm.

(a) High-level waste is defined as waste from the reprocessing (chemical
separation) of uranium and plutonium from other nondesired radioactive
elements. High-level waste contains most of the radioactive elements
discharged as waste to the underground tanks.

(b) Mixed waste contains both hazardous chemical and radionuclide
components. Mixed low-level waste contains hazardous chemicals and low-level
waste. Low-level waste is defined as radioactive waste not classified as high-
level waste, transuranic waste, spent fuel, or byproduct material.

(c) Transuranic waste has alpha-emitting elements that have atomic numbers
greater than 92 with half-lives greater than 20 years in concentrations of more
than 1 ten-millionth of a curie per gram (0.03 ounce).
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TFA - Multiyear Program Plan
FY01-FY05

Section 2.0 Vision and Mission
This section describes the TFA's mission and vision within the context of the
OST mission. This section also discusses the direct correlation between the
five elements of OST's focus area-centered approach and the TFA's
mission and operational approach.

2.1 Vision and Mission Statements

The vision of OST (the principal organization responsible for creating and
funding the focus areas) is to provide the scientific foundation, new
approaches, and new technologies that contribute to significant reductions
in risk, cost, and schedule for completing the EM mission. Aligned with
OST's vision, the TFA's vision is to enable tank farm closure through the
development and application of safe and efficient remediation technologies.

The mission of OST is to manage and direct targeted basic research and
focused, solution-oriented science and technology development programs
to support EM. Within this mission, the TFA's mission is to

Work with users to deliver, develop and implement
technical solutions—through an integrated approach—to
safely and efficiently accomplish tank waste
remediation at five major DOE sites: Hanford Site, INEEL,
ORR, SRS, and WVDP.

Inherent to this mission, the TFA seeks to:

Provide technical solutions to enable and enhance remediation.
Respond to the unique technical challenges inherent in the program's
mission.
Work with users and program partners through the entire process,
from problem identification to implementation of technical solutions.
Focus on filling technical gaps and making tangible progress toward
solving key tank problems.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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2.2 Relation to the Focus Area-Centered Approach

Under the focus area-centered approach, the TFA leads the integration of
OST's science and technology efforts that support tank waste remediation.
Five key elements distinguish the focus area-centered concept. These five
elements are presented below, including a short description of the TFA's
support to them.

1. Integration. The TFA works with OST programs and maintains
continuous contact with the other focus areas in developing and
executing science and technology development work supporting tank
waste remediation. For the TFA, these programs include Crosscutting,
Industry, International, and University programs, the EMSP, applied
research program and the ASTD program. For each of these
programs, the TFA strives to ensure planned and ongoing science and
technology development work supports users' needs effectively,
efficiently, and without duplication. (See Section 4.0 for more
information on these focus area-centered program components). The
TFA facilitates DOE complex wide integration of technology advances,
technical gaps and needs within the topical areas of these programs.

2. Expanding the Technical Assistance Role. The TFA seeks to
be proactive in solving technical problems, by providing technical
assistance to OST and site users. The TFA maintains an extended
base of internal and external technical expertise to respond to site
needs and evolving requirements. This enables TFA to quickly provide
technical assistance, and support the increasing level of requests from
user organizations for assistance. TFA's assistance in response to
these requests has generally taken the following three forms:

Independent reviews such as the review performed for DOE-ID
in FY00 to support the selection of preferred technologies for
treatment of INEEL's sodium-bearing and calcine wastes and a
review for Hanford in FY99 evaluating technical alternatives and
risks associated with the Tank Waste Remediation System
Phase I privatization;
Technical/peer reviews such as, the review of the ORNL dual
coriolis deployment and the FIU slurry monitoring test loop; and
Special studies/projects such as the technology road-mapping
for DOE-ID's baseline.

3. Maintaining the Highest Technical Capability. The TFA
consists of a network of the most highly qualified federal and
contractor technical and program management experts. The TFA's
technical core is drawn from seven contractors and national
laboratories that regularly contribute to the program (see Appendix A).
The TFA's USG, TAG, and independent reviews ensure that the
project design and performers work meets the users' needs and is of
the highest quality. The TFA uses a performer selection logic to select
top quality organizations and principal investigators to carry out the
TFA's technical work. The logic assists the TFA in selecting the best
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organization to perform a task, whether commercial or government,
based on qualification, regulatory, schedule, and cost considerations.
The performer selection logic also helps the TFA determine whether
or not to compete new TFA work scope. In selecting performers via an
open or limited competition, the TFA uses selection criteria that
complement its performer selection logic, thereby securing the best
organization and principal investigator available to perform a task.

4. User Connection. The TFA is a consensus-driven program that
formally includes users throughout program development and
execution. The TFA's annual program cycle includes users throughout
the process, including the annual program kickoff activities, technical
response development to users' needs, the annual program
prioritization meeting, midyear review, and Program Execution
Guidance (PEG)/Technical Task Plan (TTP) reviews. Weekly
telephone conferences of the TFA's Management Team keep users
abreast of key technical and programmatic developments. In addition,
TFA coordinates all project activities with the site users and routinely
visits each site to brief the users on work performed by others on the
sites behalf.

5. Communication of Science Results. In communicating science
results, the TFA serves at least two roles. In the first, the TFA helps
define for EMSP program managers and principal investigators the
HLW science needs and how existing science projects can help solve
present site science and technology needs. In the second role, the
TFA serves as a conduit back to the sites by communicating
significant results from ongoing projects. Through the TFA's
interactions with EMSP and the various HLW-related projects, the TFA
strives to incorporate significant results into its technical responses
and technical approaches that respond to site needs. Successful
science results may be continued as applied research projects, which
may evolve into technical solutions (data or technology) for site
challenges. While the relationship between the TFA and EMSP
continues to evolve, significant progress has been made during the
past year in synchronizing the activities of both program components.
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3.0 Goals and Strategies
The objective of the TFA is to build a risk-driven, fully integrated, fully
leveraged science and technology development program that is responsive
to user and stakeholder needs to remediate radioactive waste tanks. The
program strives to be consistent with DOE's accelerated cleanup plan and
enables EM to meet its goals for processing waste (e.g., number of
canisters per year) and closing tanks (e.g., number of tanks closed per
year).

This section presents the strategic intent of the program through an
explanation of the program's goals and strategies, as well as their alignment
with EM's major science and technology thrusts.

3.1 Program Goals

The TFA uses three goals to guide program development and execution.
These goals are under constant review; however, the present set is a
product of the TFA's past and present program and an assessment of future
requirements, all developed and coordinated with site users. These goals
strive to ensure that TFA invests in science and technology that gets used,
that is focused on critical EM problems, and that is balanced between near-
and long-term problems. Inherent in these goals is the requirement to
deliver the appropriate science and technology results and products to the
end user in a timely manner.

Goal #1: Increase use of EM-50-funded results so that 70-
90% of products are being used. The key point of the goal is to
increase the use of EM-50-funded technologies. While the desired
percentage of increase may be debated, increasing the percentage is most
important. By working closely with sites during the annual program
development process to ensure user participation and commitment to
deploy, this goal also supports EM's major science and technology thrusts
of addressing high priority site needs and accelerating deployment of
technologies.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - FY01-05 Multiyear Program Plan

http://emslws03/tfa/program/fy01mypp/sec3.stm[10/13/2009 11:04:46 AM]

Goal #2: Reduce programmatic and technical risk. The TFA
seeks to reduce risk for both the user and OST. Essential elements of this
goal are the constant pursuit of multi-site technology applications focused
on high priority, high risk needs of the users, and the selection of the best
technical performers available to most effectively address technical risk
issues. Close management of the budget, budget change processes, and
site prioritization activities allow the TFA to respond quickly to changes in
sites' programmatic risks. This goal supports another EM science and
technology thrust to reduce technological risks.

Goal #3: Develop a TFA program portfolio that permits
development of contingency or alternative technology
approaches in response to site needs. As a proactive science and
technology development program, the TFA uses its technical expertise to
anticipate problems and risk-reducing technical solutions, even into the
outyear planning horizon. Through this goal, the TFA seeks to offer
alternative solutions and actively accommodate technological contingencies
to the DOE complex. The TFA will continue to work with its user community
to define roles and responsibilities for management of the TFA portfolio,
especially at key intersections of science and technology development (e.g.,
between basic science and later technology development stages). In FY01,
the TFA will, for the first time, fund tasks termed as "strategic." A key factor
in the selection of these tasks is their potential to reduce the costs of
storing, treating and disposing of tank wastes, which supports the fourth EM
science and technology thrust of reducing costs. These strategic tasks,
encouraged and supported by the TFA's user community, are intended to
look beyond the nearer-termed, officially submitted site needs. The TFA will
carefully manage these projects to ensure any identified contingency or
alternative technology approaches are developed as targets for follow on
investment and eventual use.

3.2 Strategies and Tactics

The TFA's strategies and tactics are focused on delivering needed technical
solutions (e.g., data and technologies) to accomplish the program goals
(above) and meet user expectations. TFA users require a broad range of
products and services to address their needs, including providing technical
assistance, evaluating and screening technologies, delivering data and
technical recommendations, and demonstrating and deploying physical
processes (hardware and systems). Each of these products and services
requires specific strategies and tactics that embody one or more of TFA's
goals.

3.2.1 Technical Assistance

TFA maintains access to an extended base of internal (e.g. TFA Technical
Team, Principal Investigators, Crosscutting Programs, TAG) and external
technical expertise to respond to site needs and evolving site requirements.
This strategy enables the TFA to quickly provide technical assistance to
OST and site users. This service is highly valued by site user organizations,
as evidenced by the increasing level of requests from user organizations
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(DOE and contractor) for TFA assistance in conducting independent
technical reviews, conducting studies on key issue areas, and in supporting
technology roadmapping for current and evolving technical baselines.
Several specific examples of important technical assistance provided by
TFA include: 1) supporting the identification, evaluation and selection of
alternatives for the SRS Salt Processing Project; 2) performing an
independent review of the Hanford Tank Waste Remediation System Phase
1 Privatization Project to assess technical alternatives and risks (DOE/EM-
0493, September 1999); and 3) performing an independent review and
providing recommendations to support the selection of preferred alternatives
for treatment of INEEL's sodium-bearing and calcine wastes (PNNL-13268,
August 2000).

3.2.2 Technology Evaluation and Screening

Solving the complex range of technical challenges posed by the remediation
of HLW tanks requires evaluating multiple technologies and solution paths.
Another strategy of the TFA is to assist site users in evaluating and
screening candidate processes and technologies to ensure the best
solutions are selected for further development and application. TFA looks to
industry, national laboratories, universities, international and other EM
programs to identify applicable technologies or technical resources. Sharing
lessons learned between participating sites through complex-wide
workshops and technical exchanges promotes transferring successful
solutions between sites and encourages multi-site use of successful
technologies. Assisting sites in screening technologies and identifying
technical issues or limitations also reduces costs and technical risks. For
example, TFA is providing significant support to multiple sites in evaluating
candidate melter technologies and developing improvements to existing
melters. It is expected that some technology investments will be screened
out based on the outcomes of technical evaluations and therefore will not be
carried forward to deployment. Therefore, Goal #1 assumes that not all
investments will be taken forward to deployment.

3.2.3 Delivering Data and Recommendations

Investing in activities that deliver critical technical data and
recommendations to assist users in developing site baselines and making
correct decisions is a critical need for TFA site users and another important
TFA strategy. In addition to important technology development activities,
investing in areas of fundamental science and applied research that may be
required to fill critical data gaps is an area of increased emphasis for the
TFA. Data and recommendations from these investments, although not
deployed in the sense of hardware or processes, are applied by site users in
developing, validating, or revising technical baselines and in making key
decisions on their program investments to reduce costs and technical risks.
Specific examples of accomplishments of the TFA in this area include
providing recommendations on operating envelopes for pipeline waste
transfers to avoid pipeline plugging, evaluating long-term glass performance
to support development of the Hanford ILAW performance assessment, and
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providing recommendations on improving waste loading in high-level and
low-activity glass to decrease the number of waste canisters and the cost
for waste disposal.

3.2.4 Deployment

Developing, demonstrating, and deploying technologies (hardware,
processes, systems) is a key measure of the TFA's contribution to
addressing site needs. TFA's strategy to accelerate technology deployment
is to fully engage the site user organizations in collaboratively funding and
participating in defining requirements, selecting technologies, evaluating the
results of testing and demonstrations, and in the planning and execution of
technology deployments. Additional tactics used to promote successful
deployment of technologies include: executing agreements with site user
organizations (e.g. Memorandum of Agreement) that clearly define mutual
expectations and delineate roles and responsibilities; developing integrated
project plans and schedules for both user- and TFA-funded workscope;
working with DOE site representatives to incentivize contractors to deploy
technologies (e.g. performance based initiatives (PBIs), stretch fee goals);
increasing expectations for user-funded, up-front investment in
requirements definition, development and testing, and deployment planning;
gaining an understanding of the user's regulatory, safety, and operational
drivers early in the development process; and proactively tracking
performance on milestones and deliverables, with special emphasis on key
deliverables for critical projects. Examples of projects where these tactics
have resulted in successful deployments include the Light-Duty Utility Arm
deployments at ORNL and INEEL, deployment of AEA Technology's fluidic
mixing technologies at ORNL and SRS, and deployment of Flygt Mixer
technology at ORNL and SRS.

3.2.5 Communications

Communicating successes and lessons learned has been a successful
tactic in promoting multi-site use of technologies. The TFA uses a number
of tools and methods to keep users across the complex aware of applicable
activities at other sites. The TFA actively works with DOE and contractor
representatives at user sites to maintain a current awareness of
requirements and evolving baselines to allow prompt response to changes
and to ensure ongoing TFA projects maintain alignment with site technical
baselines. This is important to ensure multi-year development efforts
maintain focus and will meet current requirements when ready for
deployment. TFA's online records database, called the Tanks Technology
Guide (program/index.stm), houses a large compendium of documents and
information related to tank waste remediation that is readily available to
support users, developers, and producers. TFA also maintains a
comprehensive website that is updated regularly with the latest technical
and programmatic developments.

3.2.6 Overcoming Obstacles
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A number of barriers inherent to a program of this scope must be continually
addressed to ensure successful delivery of technical solutions. Some of
these issues include working with site management (DOE and contractor) to
ensure availability of site personnel to actively participate in TFA-funded
projects from initial requirements definition through to deployment
(developing ownership); differing site practices and requirements for product
acceptance, safety bases, and operational assessments (challenges to
multi-site application of technologies); interfacing with multiple site
organizational interfaces having differing perspectives and priorities
(identifying the "real" user and decision makers); overcoming ingrained
preferences ("not-invented-here" mentality); and integrating planning and
funding profiles between different EM offices to accomplish a common
objective (aligning priorities). These are all areas where the TFA works
closely with site users and employs a process of self-assessment and
application of lessons learned to overcome issues and barriers to achieve
successful deployments.

| Previous File | Next File |

 

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - FY01-05 Multiyear Program Plan

http://emslws03/tfa/program/fy01mypp/sec4.stm[10/13/2009 11:04:48 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA - Multiyear Program Plan
FY01-FY05

Section 4.0 Focus Area-Centered
Program Components

In developing and maintaining its investment portfolio and operating in its
focus area-centered approach, the TFA integrates science and technology
from the following OST programs.

CMST Crosscutting Program
ESP Crosscutting Program
RBX Crosscutting Program
Industry Programs
University Programs
International Programs
ASTD Program
EM Science Program
Other focus areas

\For each of these programs, the TFA strives, through its integration role, to
ensure planned and ongoing science and technology development work
supports users' needs effectively, efficiently, safely, and without duplication.
The primary reason the TFA invests in science and technology development
activities is to reduce the risks associated with tank waste remediation.
Risks include environmental, safety, and health risks to workers and the
public; ecological risks; cost and schedule risks; programmatic risks; and
technical risks. The strategic intent of the TFA is to work closely with the
tank site user programs and the STCGs to develop a risk-based
prioritization of technical responses to site needs and invest wisely in those
responses. (Refer to Figure 1.1, Tanks Focus Area Organization.)

The TFA's strategic intent is to leverage every available investment in
science and technology made by DOE and, in doing so, engage the entire
intellectual capacity of the nation in addressing the HLW problem area. In
the model illustrated in Figure 4.1, each element in the technology
maturation cycle is linked to the elements on either side and to the DOE's
industrial and international outreach programs. Moreover, the "downstream"
programs are the customers for the "upstream" programs. For example, the

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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users are the customers for the focus areas, while the focus areas are the
customers for the crosscutting programs. Needs flow upstream from the
user, while science and technology solutions flow downstream to the user.
However, users are the ultimate customer and can directly benefit from any
"upstream" program. Deployment plans and memorandums of
understanding formalize the commitment between TFA and its user,
producer, and developer partnerships across sites, establish milestones and
results that must be obtained to meet multi-site requirements and ensure
technology implementation.

Figure 4.1. Tanks Focus Area Conceptual Strategy Model

The TFA continues to be responsible for the scope, schedule, and budget of
OST's HLW tank remediation program described in this MYPP. The TFA
coordinates tank waste-related work conducted by OST crosscutting
programs, ASTD, EMSP, International, Industry, and University Programs,
as well as related work conducted by other focus areas and by each of the
site's Site Closure or Project Completion programs. While site-specific
technology continues to be managed by each site, the TFA is cognizant of
all tank technology activities within EM to provide technical assistance
across sites, support site negotiations, and manage technical uncertainties
with practical technical expertise. Additionally, the TFA remains cognizant of
the activities in the other focus areas (Subsurface Contaminants; TRU and
Mixed Waste; Nuclear Materials and Deactivation and Decommissioning)
and leverages, where applicable, other focus area activity to provide
solutions to HLW science and technology needs.

4.1 Crosscutting Programs

The TFA actively engages and coordinates the efforts of OST's crosscutting
programs—ESP, CMST, and RBX. The TFA is the customer for HLW
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technologies developed in these programs and facilitates these
technologies' transition through the EM stage-gate framework from
development to implementation. As such, the TFA requests support in areas
consistent with its priority tasks (see Appendix B) and actively works with
these programs to review and transfer these technologies. This "focus area-
centered" approach requires routine interaction and an increased level of
cooperation between the TFA and the crosscutting programs.

In FY00, the TFA initiated agreements of cooperation with the crosscutting
programs. Development of these agreements caused both the TFA and the
crosscutting programs to give serious consideration to all issues affected by
the implementation of the focus area-centered concept. The main subject
areas of the agreements include:

Technical response development
Performer selection bases
PEG and TTP preparation
Program execution
Communication products.

The TFA will continue to work with the crosscutting programs to ensure
working relationships remain practical in support of users managing HLW
throughout the DOE complex.

Technical experts in each crosscutting program are assigned to interface
with the cognizant TIM within TFA. Annual meetings, technical seminars,
workshops, joint technical response development, and administrative
planning are some of the means by which the integration is accomplished.

Examples of FY01 cooperation include:

ESP's leadership in developing and executing two TFA strategic tasks,
Selective Chemical Dissolution of Tank Heels to Improve Retrieval,
and Removal of Key Non-Radioactive Elements from Tank Waste
(see Section 5, Problem Elements 1.2.1.2 and 1.2.2.7), and a major
technology development project on Sludge Washing and Dissolution
(see Section 6, Problem Element 1.2.2.7). The TFA and ESP will also
collaborate in developing applied research projects most applicable to
HLW remediation.

CMST's participation with the TFA in satisfying SRS's need to monitor
weight percent suspended solids during the mobilization and transfer
of sludge from HLLW storage tanks (see Section 5, Problem Element
1.1.3). The TFA and CMST will also collaborate in developing applied
research projects most applicable to HLW remediation.

RBX's development of remote technologies to enhance tank integrity
inspections (see Section 5, Problem Element 1.1.1.1).

4.2 Industry Program

Industry's contribution to the TFA is secured through DOE internal contracts
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or DOE external competitively bid industrial contracts. The former process
historically involved a DOE internal bid consisting of a consortium of entities,
including industry, management and integration (M&I) contractors,
management and operations (M&O) contractors, national laboratories, or
universities with a DOE grant. Internal partnering occurs when an existing
DOE contractor solicits a partner for co-bidding a DOE project, or an
industrial company approaches an existing DOE contractor to partner on an
internal DOE solicitation for bids. The response to these calls must come
from the DOE contractor who represents the consortium. Normally, these
calls are limited to M&Os, M&Is, and national laboratories with
environmental research and development programs that are recognized and
supported by DOE.

Direct external contracts between TFA and industry are secured through a
specific site procurement office (DOE or contractor) or through the DOE
National Energy Technology Laboratory (NETL) procurement office. The
TFA does not directly request industry proposals nor does it accept
unsolicited proposals. Rather, industrial partners are encouraged to
communicate through NETL on all proposals, solicited or unsolicited.
Responses or inquiries to requests for proposals (RFPs) solicited through
an operating office or a support contractor should be directed to the issuer
of the request. The DOE operations offices and DOE site contractors follow
the Federal Acquisition Regulations and DOE Acquisition Regulations and
use prescribed contractual procedures, which vary from site to site.
Therefore, industry partners are encouraged to become familiar with the
relevant site requirements before responding to RFPs.

4.3 International Program

The TFA's strategic intent for the International Program is to leverage
opportunities and coordinate DOE's foreign investments in technology,
performance data, and resources that relate to tank waste remediation
needs. This is accomplished through joint definition between the TFA and
the user of the validated needs, negotiation of scope and deliverables with
the international performers, and delivery and implementation of the final
equipment to meet the users' schedules. The TFA requests support in areas
consistent with its priority tasks (see Appendix B) and actively works with
International Programs to review and transfer these technologies.

On behalf of the TFA, the International Program is supporting Russian
involvement in the development of a single-step process for removal of
TRU, Sr, and Cs at INEEL (see Section 5, Problem Element 1.2.2.5),
advanced chemical cleaning methods for retrieval of tank heels and
sludges, and evaluating the U.S. application of an innovative melter
technology concept, the cold crucible melter. In a parallel effort, the
International Program is negotiating with France to conduct similar cold
crucible melter research. Additionally, the International Program supports
the TFA's work with AEA Technology (AEAT), a Great Britain-based
commercial firm. In FY01, the TFA will engage AEAT in technology
development activities involving waste sampling, LAW immobilization, and
tank waste chemistry. Finally, the TFA is continuing its immobilization
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support to Argentina in FY01.

4.4 University Program

One means of identifying and fostering science and technology
development is the nation's universities. The TFA's strategy for working with
universities is to leverage resources available through the University
Program managed by NETL. Specifically, the TFA works with those
universities that have environmental research and development programs
that are recognized by and supported by DOE in advancing science,
technology development, and industrial relationships.

Several good examples of University Program support to the TFA include:

Mississippi State University's Diagnostic Instrumentation & Analysis
Laboratory (DIAL) involvement in evaluating saltcake dissolution and
concentrate re-precipitation phenomena (see Section 5, Problem
Element 1.2.2.3), and sludge processing modeling (see Section 5,
Problem Element 1.2.2.7).

Florida International University's (FIU) involvement in developing and
demonstrating melter pour spout design improvements (see Section 5,
Problem Element 1.2.3.2) and waste transfer line plugging prevention
and unplugging methods (see Section 5, Problem Element 1.2.1.4).

In FY01, the TFA will engage both DIAL and FIU in several strategic
projects. These projects center mainly on waste characterization and
process monitoring.

4.5 EM Science Program

Integrating science with the TFA's technology development efforts is critical
to the success of both TFA and EMSP. Acceleration of the technology
development cycle through the integration of science can be achieved by
maintaining multidisciplinary teams that will deliver timely solutions to both
short- and long-term environmental problems faced by DOE. The strategic
intent of the TFA is to support strong programmatic and technical links
between the EMSP, problem holders, and other EM programs.

The success of the EMSP depends on the utility and application of its
results. The science program must have mechanisms through which new
information and discoveries can be communicated to the users, so that this
new information can be used to impact clean-up actions. The TFA will use
numerous methods to foster communication such as annual workshops,
special TFA seminars, and technical society symposia. Additionally,
technical highlights and reports generated by TFA will be distributed to the
relevant EMSP principal investigators.

The TFA intends to continue strengthening its integration with EMSP,
building on the closer relationship forged in FY00. The TFA has been
involved in technical relevancy reviews, and continues to closely monitor
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EMSP projects identified for renewal or continuance. The TFA has begun to
transition promising EMSP scientific work into more advanced stages in the
science/technology development continuum. The TFA will transition some
work that will not continue under EMSP into an Applied Research program
administered through NETL, and will continue incorporating EMSP
advances into the core program managed directly by the TFA. Descriptions
of the TFA's key interest areas are located in several problem elements
within Section 5.2. A listing of tanks-related EMSP projects is found within
Appendix F.

4.6 Accelerated Site Technology Deployment
Program

The ASTD Program is chartered with accelerating the implementation of
previously demonstrated technologies or processes in EM clean-up
activities. Accomplishing this mission requires DOE complex-wide
cooperation and coordination in identifying, verifying, implementing, and
subsequently deploying the technologies. In FY99, ASTD was more fully
incorporated into the focus areas, which act as facilitators and integrators for
ASTD projects. The TFA provides project coordination among all project
participants, keeping its sponsors, customers, and stakeholders aware of
project progress and issues, and the potential for application at other sites.

In FY01, the TFA will complete two ASTD projects at ORR: Gunite and
Associated Tanks (GAAT) Remediation and the Wastewater Triad Project.
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Section 5.0 Technical Program

5.1 Technical Program Summary

This section provides an overview of the technical program, including a brief
discussion of assumptions and recommendations for a national science and
technology program. In addition, this section summarizes TFA's technical
strategies, planned accomplishments, and recommended program budget for
addressing priority science and technology needs.

5.1.1 Program Overview

The TFA has continuously improved its program planning and development
process since its inception in FY95, striving to meet and exceed the goals and
strategies outlined in Section 4. In FY95, the TFA developed the
organizational and technical basis for a nationally integrated science and
technology program. During FY96, the TFA more fully developed an
understanding of DOE complex-wide tank remediation issues. In FY97, the
TFA established closer relationships with site users to improve the quality of
the technical responses to site needs and to involve the users in program
prioritization. This resulted in submission of a consensus-based FY99 Internal
Review Budget and construction of a multiyear program plan and final FY98
program that was endorsed by the HLW Steering Committee (consisting of the
sites' assistant managers [AMs]) and approved by the appropriate Deputy
Assistant Secretaries for EM. In FY98, TFA further refined the process to
1) ensure technical responses to site needs met user requirements and were
prioritized with the users, 2) ensure the program definition integrated all TFA
activities and resources including the core program, crosscutting programs,
Industry Program, International Program, University Program, and ASTD into
a single, focus area-centered program to respond to the highest priority tank
waste remediation needs, and 3) confirm user commitment to use the results
of science and technology investments to meet their needs. In FY99 and
FY00, TFA began incorporating the results of applicable EMSP projects and
including the EMSP principal investigators in the program planning and
development process. In FY00, strategic and applied research tasks were
incorporated into the TFA portfolio leading to the FY02 OST CRB and the

http://www.tanks.org/
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FY01 science and technology program outlined here.

This document represents the cumulative and fully integrated science and
technology program required to meet the priority needs of the tank waste
remediation system at the five DOE tank sites. Successful integration of all
science and technology resources remains a challenge, and the TFA will
continue to emphasize integration as the key element of the Focus Area-
centered concept. Constantly changing budget priorities and site needs
demand constant and significant management and technical attention. With
the force of the entire TFA team behind efforts to implement the Focus Area-
centered program, the next program development cycle should yield an even
more responsive program for all EM tank remediation investments.

5.1.2 Technical Program Structure

The generic process flowsheet for tank waste remediation is depicted in
Figure 5.1. Each step in the process is further defined using a problem
element structure (listed below each process step in Figure 5.1 which
identifies discrete technical requirements and activities within the generic
flowsheet. Tank waste remediation science and technology needs received
from the sites are categorized within this structure. This structure provides a
compact, understandable, process- and systems-oriented foundation for
managing program development and execution. The FY00 Site Needs
Assessment (TFA 2000)(a) resulted in technical responses to each site need
that were organized within the problem element structure (see
program/needs00/index.stm). These needs provided the basis for the
multiyear program described in this document. The problem elements shown
in bold in Figure 5.1 are those for which site needs were received and for
which TFA has developed technical responses and corresponding budgets in
FY01 and beyond.
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Figure 5.1. Generic Tank Remediation Flowsheet
(Problem Elements in bold indicate TFA has developed

technical responses for site needs)

5.1.3 Technical Strategies and Investments

This section summarizes the technical basis and strategies for FY01 and
beyond for each process step and corresponding problem element depicted in
Figure 5.1. More detailed descriptions of the technical needs, strategies, and
technical activities are provided in Section 5.2. Table 5.1 provides a summary
of the budget requirements to address top priority needs for FY01 and FY02,
and all priority needs for FY03 and beyond. The required budget for the
technical workscope is $40.7M and $54.1M for FY01 and FY02, respectively.
The FY03-FY05 budget requirements assume unconstrained funding levels
but are based on FY00 site need submittals. As the outyears approach, TFA
anticipates that new issues and problems will give rise to additional, high-
priority site needs that cannot be predicted at this time. Therefore, work
activities planned for FY02 and beyond may be delayed or rescoped
depending on the actual budget level authorized and changing needs and
priorities of the sites. Although the TFA Program includes activities to ensure
integration of complex-wide needs, timely delivery of responsive technical
solutions, and leveraging of all available resources to address the national
tank remediation priorities, these program management activities and the
budgets associated with them are not included in this document. These
activities include technical strategy development, technology delivery, and
overall program management.

Table 5.1. Budget Requirements of Problem Elements
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Problem
Element

#
Problem Element

Title FY01 FY02 FY03 FY04 FY05 Total
1.1.1.1 Monitor Tank

Integrity/Avoid
Corrosion

3440 4955 4400 4200 4200 21195

1.1.2 Ventilate Tanks 405 170 475 400 400 1850
1.1.3 Characterize Waste 2350 4060 3500 3000 3000 15910
1.1.4 Reduce Waste

Volume
800 1750 2000 2000 2000 8550

1.2.1.2 Mobilize Bulk and
Heel Wastes

6135 10475 9225 8000 7000 40835

1.2.1.4 Transfer Waste 2450 2100 4950 4500 4500 18500
1.2.1.5 Detect and Mitigate

Leaks
500 1000 1500 1750 2000 6750

1.2.2.3 Prepare Retrieved
Waste for Transfer
and Pretreatment

3275 3525 3250 3200 3200 16450

1.2.2.4 Clarify Liquid Stream 300 250 800 850 850 3050
1.2.2.5 Remove

Radionuclides
8120 8800 6250 6000 6000 35170

1.2.2.6 Integrate Pretreatment
and LLW
Immobilization
Technology Systems

540 420 720 500 500 2680

1.2.2.7 Process Sludge 1925 2410 3200 3300 3300 14135
1.2.3.1 Process LLW 1330 850 1250 1300 1300 6030
1.2.3.2 Process HLW 5475 3715 4100 4900 4800 22990
1.3.1 Close Tanks 550 1150 3500 4500 4500 14200
1.3.2 Dispose of LLW 1000 1370 2500 3000 3500 11370
1.4 Decontamination and

Decommissioning
2095 7105 5000 4550 4500 23250

Grand Total 40690 54105 56620 55950 55550 262915

5.1.3.1 Safe Waste Storage

Investments in safe waste storage are needed to fill technical gaps, reduce
costs, and avoid costly problems while ensuring protection of the public and
environment. Priority site needs are focused on science and technology to 1)
improve tank integrity monitoring and corrosion prevention, 2) improve tank
ventilation, 3) improve waste characterization, and 4) reduce the volume of
waste entering the tank farm through source and recycle stream waste
reduction.

Problem Element 1.1.1 is to "Extend Tank Life." The TFA's approach for
avoiding tank corrosion is to pursue two technical solutions. One solution is to
improve upon methods for maintaining tank waste chemistry within site
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specifications by adapting commercial monitors for in-tank analysis of
inhibitors and major species that control corrosion rate. The second solution
for avoiding tank corrosion includes development and assessment of
corrosion monitoring methods that provide more direct and real-time
measurement of the corrosion potential within a tank than do corrosion
coupons. The strategy for evaluating tank integrity includes near- and longer-
term approaches. Commercial nondestructive examination techniques will be
evaluated and modified to support near-term deployments of an arm-based or
crawler-based system to inspect tank walls. Longer-term efforts will integrate
needs from multiple sites to define, develop, and test the specific systems
needed to inspect tank floors, inspect surfaces below the liquid level, and
assess a tank's integrity before reuse or waste retrieval. Specific technologies
supported by the TFA to replace the baseline techniques include:

Develop an electrochemical noise corrosion monitor, deployed through a
tank riser, for use at SRS and Hanford.
Develop a Raman-based nitrate, nitrite, and hydroxide (NO2

-/NO3
-/OH-)

in-tank sensor for corrosion inhibitor concentration monitoring at SRS.
Develop remotely operated NDE methods for determining integrity of
waste tanks, including end effectors to be deployed by a robotic arm or
crawler-based platform.
Develop a small roving inspection vehicle for inspection of tank annuli.
Develop remotely operated destructive evaluation and repair system.
Demonstrate transfer piping photographic system.
Select and demonstrate commerical camera systems for inspection of
tanks.

The TFA is also making a strategic investment in FY01 to develop a
methodology for evaluation of stable, interim waste tank configurations for the
time period after waste retrieval activities have been completed but before
final tank closure.

Problem Element 1.1.2 is titled "Ventilate Tanks." The TFA's goal regarding
this problem element is to reduce the cost of active ventilation. Specific
activities include:

Select and demonstrate regenerable filter systems to replace HEPA
filters within the existing active ventilation system. A commercial system
will be procured for demonstration.
Select and demonstrate commercial alternative filtration technology for
calcine transfer applications.

Problem Element 1.1.3 is titled "Characterize Waste." The TFA's goal
regarding this problem element is to invest in tools and methods to
characterize waste in situ to support sludge and supernate processing at
Hanford, SRS, and ORR. Specifically, the TFA will:

Develop and deploy a fluidic sampler into a Hanford waste tank to
support feed staging for waste processing.
Develop the LDUA sampling end effector for sludge/liquid sampling at
INEEL.
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Develop a dual coriolis weight percent solids monitor to support pipeline
transfers and tank mixing.
Adapt a small-diameter steerable tool called an endescope for sampling
tanks and vessels through 1- to 2-inch diameter process lines.
Evaluate technologies for tank sludge and obstacle mapping.
Develop methods for in-situ waste characterization.
Optimize and upgrade laser ablation/mass spectrometry (LA/MS)
equipment and procedures for quantitative elemental analysis of solid
samples.
Conduct round robin tests on Technetium-99 (Tc-99) analytical
procedures to reach consensus on preferred methodologies for Tc-99
analysis in tank wastes.

The EMSP has funded several projects that are relevant to waste
characterization. The TFA anticipates funding applied research studies in the
general area of waste characterization and process monitoring.

Problem Element 1.1.4 is titled "Reduce Waste Volumes." The TFA's goal
regarding this problem element is to implement technologies to reduce source
and recycle streams at SRS and INEEL. Specifically, the TFA will:

Evaluate waste chemistry, materials corrosion, and process
considerations associated with evaporation as an approach to reducing
recycle from DWPF back to SRS tank farms.
Identify and evaluate methods for removing mercury and chlorides from
INEEL waste streams such that they can be treated and disposed
through less costly methods.
Identify and evaluate opportunities for reducing waste generation from
INEEL's decontamination facility, analytical laboratories, and filter leach
facility.

For more information on these problem elements, see Section 5.2.

5.1.3.2 Waste Mobilization and Retrieval

Investments in waste mobilization and retrieval fill technical gaps and reduce
costs while ensuring safe operations. Priority site needs are focused on
science and technology to 1) mobilize and retrieve bulk and heel wastes,
including sludge and saltcake, and 2) detect and mitigate leaks during
retrieval.

Problem Element 1.2.1.2 is titled "Mobilize Bulk and Heel Waste." The TFA's
goals regarding this problem are to provide the following technologies and
technical solutions:

Advanced design mixer pumps for waste mixing and retrieval.
Low-volume density gradient techniques coupled with low flow rate
pumps for bulk saltcake dissolution and removal without mixer pumps at
Hanford and SRS.
Enhanced sluicing systems, including enhanced nozzle and sweep
designs for Hanford.
Russian Pulsating Mixer Pump technology for slurry mobilization and
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transfer.
Sludge mobilization and retrieval techniques for sludge heel retrieval at
SRS and Hanford.
Improved operation of baseline mixers at SRS.
Flygt Mixers for waste mixing and mobilization to enhance bulk waste
retrieval at SRS and Hanford.
Chemical methods for heel removal and tank cleaning.
Crawler based systems for heel removal from unobstructed tanks.
Commercial technologies for retrieving INEEL calcines from storage
bins.
Heel retrieval systems for tanks with internal obstructions.

Problem Element 1.2.1.5 is titled "Detect and Mitigate Leaks." The TFA's
goals relating to this problem are to provide leak detection devices that can
rapidly output data to guide retrieval operations, and create strategies to
mitigate leaks detected during retrieval. To address this goal, the TFA will:

Identify and evaluate leak detection systems.
Identify and evaluate leak mitigation and repair systems.

In addition, the TFA is making strategic investments in FY01 to 1) improve
retrieval processes by chemical adjustments to dissolve some components,
breakup agglomerates, or other mechanisms that reduce solids particle sizes;
and 2) evaluate methods for retrieving wastes from potentially leaking tanks.

For more information on these problem elements, see Section 5.2.

5.1.3.3 Conditioning, Transfer, and Retrieval-Pretreatment
Integration

Retrieved wastes need to be transferred, and may require monitoring and
physical and/or chemical conditioning to avoid problems with re-precipitation,
solids formation, plugging of transfer lines, and settling, or simply to enhance
downstream processing. Investments are needed for data and technologies to
ensure the interface between retrieval and pretreatment avoids unwanted
problems.

Problem Element 1.2.1.4 is titled "Transfer Waste." The TFA's objectives
relating to this problem are to provide the technologies to facilitate transferring
wastes among tanks and to waste treatment facilities. To meet these
objectives, the TFA will

Develop improved variable-depth transfer pump to optimize waste
retrieval from SRS and Hanford tanks.
Demonstrate tools for locating blockages in transfer piping.
Identify chemical and physical parameters that influence pipeline
plugging.
Demonstrate technologies for removing blockages and plugs from
transfer pipelines.
Develop a temporary, above-ground, disposable transfer line for
applications where pipelines are nonexistent or are plugged.
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Problem Element 1.2.2.3 is to "Prepare Retrieved Waste for Transfer and
Pretreatment." The TFA's goal regarding this problem is to ensure retrieved
wastes are ready for downstream processing. Specific activities include:

Evaluate chemistry of waste streams at Hanford and Savannah River in
order to understand and prevent conditions leading to solids formation
during waste retrieval, blending, transfers, and treatment.
Determine dissolution kinetics and partitioning during saltcake
dissolution to support saltcake retrieval at Hanford.
Update kinetic and thermodynamic models to facilitate planning for
waste retrieval, blending, and transfers.

The EMSP has funded several projects that are relevant to waste chemistry
and solids formation. The TFA anticipates funding applied research studies in
the general area of waste chemistry.

For more information on these problem elements, see Section 5.2.

5.1.3.4 Interim Storage

Interim storage includes those activities to enable storage of wastes as dry
materials. Efforts are focused on calcination and dissolution of INEEL wastes.

Problem Element 1.2.2.2 is titled "Dissolve Waste." The TFA's goals are to
provide data and technology to enable waste processing at INEEL. Specific
activities include:

Evaluate the chemistry and dissolution behavior of existing calcine and
bench-test preferred dissolution schemes to support flowsheet design
decisions.

For more information on these problem elements, see Section 5.2.

5.1.3.5 Waste Pretreatment

Investments in waste pretreatment must be fully integrated with waste
retrieval, which provides feed to pretreatment, and waste immobilization,
which receives feed from pretreatment processes. The pretreatment step is
critical to reducing the volume of LLW and HLW products, leading to reduced
disposal costs. Investments include clarifying liquid streams through solid-
liquid separations, supernate processing to remove radionuclides, and sludge
processing to remove excess chemical species that either increase the
volume of HLW or adversely impact the performance of the HLW form. On
Figure 6.1, pretreatment is shown as these three investments.

Problem Element 1.2.2.4 is titled "Clarify Liquid Streams." The TFA's goal
regarding this activity is to deliver data and technologies to meet ORR, SRS,
Hanford, and INEEL needs for process selection. Specific activities include:

Evaluate solid/liquid separations technologies including cross-flow
filtration to define operation conditons and performance limitations for
application at INEEL.
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Problem Element 1.2.2.5 is titled "Remove Radionuclides." This includes
reducing the levels of Cs, Tc, Sr, or TRU to meet LLW disposal requirements
onsite. The TFA's goal regarding radionuclide removal for alkaline wastes is to
deliver improved Cs separations systems to reduce cost and technical risk at
INEEL and SRS. Specific activities include:

Provide the necessary data to support SRS's evaluation of crystalline
silicotitanate ion exchange, caustic side solvent extraction, and small-
tank tetraphenylborate processes for Cs removal and to support design
and implementation of the selected process.
Evaluate alternatives and provide design data for Sr & TRU removal
processes at SRS.

In addition, the TFA is supporting the EM-40 led Technical Working Group by
providing direct oversight and management of the research and development
activities related to the SRS Salt Processing Project.

The TFA's goal for TRU, Cs, and Sr removal from acidic wastes is to provide
performance and engineering data to INEEL users on solvent-extraction and
ion-exchange processes to confirm process assumptions, support a NEPA
Record of Decision (ROD), and support Title 1 design. The TFA's goals are:

Demonstrate TRU and Sr solvent-extraction processes at INTEC with
actual wastes.
Develop an integrated Cs solvent-extraction process through the ESP
Crosscutting Program for consideration as part of the INEEL flowsheet.
Test alternative Cs and Sr separations processes through the ESP
Crosscutting Program to provide additional performance data to support
flowsheet development and downselects.

Problem Element 1.2.2.7 is titled "Process Sludge." The TFA's goal relating to
this work is to provide Hanford, SRS and Oak Ridge with baseline processing
data support. Specific activities include:

Determine optimum process conditions for enhanced sludge washing for
Phase II at Hanford.
Determine optimum process conditions for processing Savannah River
waste sludges.
Determine appropriate treatment technique for Oak Ridge HFIR, T1, and
T2 tank sludges/resins.

The TFA is making a strategic investment to evaluate methods for removing
chemicals such as chromium, phosphate, sulfate, and mercury from the waste
that can have negative impacts on downstream processing and vitrification.
The EMSP has funded several projects that are relevant to sludge processing.
The TFA anticipates funding applied research studies in the general area of
waste chemistry.

For more information on these problem elements, see Section 5.2.

5.1.3.6 Waste Immobilization
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Waste immobilization includes LLW immobilization, secondary waste
treatment, and HLW immobilization. Efforts are focused on reducing cost and
enhancing the baseline at SRS, as well as filling technical gaps in the baseline
for Hanford and INEEL.

Problem Element 1.2.3.1 is titled "Process LLW." The TFA's goals regarding
immobilizing LLW are to establish baseline processes for INEEL LAW
immobilization and support Hanford and ORR LLW treatment plans. Specific
activities include:

Develop grout formulations for INEEL's LAW.
Evaluate alternative sorbents and stabilizers to improve the performance
of waste forms for radioactive and hazardous wastes.

Problem Element 1.2.3.2 is titled "Process HLW." The TFA's goals regarding
HLW processing are to reduce costs of HLW processes at SRS and to reduce
the technical risks of HLW processing at INEEL and Hanford through process
definition. Specific activities relating to this goal include:

Optimize waste loading for components such as iron, aluminum, silicon,
zirconium, and alkali cations in SRS and Hanford wastes, and determine
solubilities in glass of minor components such as Cr, Tc, phosphate,
halides, and actinides to optimize waste loading of these components.
Establish glass compositions for INEEL's sodium-bearing and calcined
wastes to avoid highly corrosive environments and produce acceptable
waste forms.
Test melters for use at INEEL to ensure compatibility of wastes and
materials of construction.
Develop and demonstrate equipment improvements, such as improved
melter pour spout (Florida International University and Clemson
University) and improved melter designs to accommodate noble metals
deposits.
Evaluate melter feed chemistry enhancements to optimize glass melting
process.

The TFA is making a strategic investment in FY01 to evaluate the induction-
heated, cold crucible melter technology for waste streams that may benefit
from higher melting temperatures for waste vitrification.

Problem Element 1.3.2 is titled "Dispose of LLW." The TFA's goal for FY01
and beyond regarding LLW disposal is to ensure the availability of that data to
support design of LLW disposal systems. Specific activities include:

Integrate efforts with the Hanford Vadose Zone/Groundwater project.
Integrate with LLW disposal efforts.
Integrate with ongoing and past science and technology investments
(including Subsurface Contaminants Focus Area and EMSP) to define
and prioritize specific technical issues to be addressed for improved
performance assessment and design data including barrier systems to
support Hanford.
Provide technical data relating to glass composition and waste form
durability to support product acceptance and performance assessment
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analyses.
Determine the extent and impact of glass cracking in LLW glass
packages for disposal.

Problem Element 1.3.3 is titled "Store and Dispose HLW." The TFA's goals for
FY00 and beyond regarding storage and disposal of HLW are to ensure the
availability of methods and data to support the disposition of secondary
wastes from HLW processing and to store and transfer HLW. Specific
activities iclude:

Identify, demonstrate, and qualify alternative canister decontamination
methods for application at WVDP and SRS.

Problem Element 1.4 is titled "Decontamination and Deactivation." The TFA's
goals for this problem element focus on providing the remote tools necessary
to operate efficiently in a radioactive environment, for maintenance, and for
removal, size-reduction, and sorting of failed processing equipment. Specific
activities include:

Provide remote technology to enhance cleaning, decontamination, and
reconfiguration of Hanford jumper pits and SRS CTS pit.
Demonstrate techniques for segregating/removing glass from failed
melters.
Demonstrate disassembly, decontamination, and size-reduction of
ancillary canyon equipment.
Provide remote technology to decontaminate and package long-length
HLW tank equipment.
Provide remote equipment for maintenance activities in process cells.

For more information on these problem elements, see Section 5.2.

5.1.3.7 Closure

Tank closure activities include sampling or characterization of tank residuals,
defining the closure criteria (i.e., answering the question "how clean is clean?
"), and stabilizing the tank for closure.

Problem Element 1.3.1 is titled "Close Tanks." Investments in tank closure
include advancements in grout formulations and delivery methods to improve
performance for immobilizing residual tank waste and stabilizing SRS and
ORR tanks. In addition, all aspects of tank isolation and stabilization for ORR
and establishment of a basis for closure at Hanford and INEEL are required to
reduce mortgages and move forward with retrieval and final tank closure
decisions. The TFA's goal regarding tank closure is to deliver the technologies
and data to enable all five tank sites to proceed toward closure. Specific
activities relating to this goal include:

Define tank closure acceptance criteria and technical bases for INEEL
tanks.
Develop and demonstrate grouting technology for tank closure.
Develop an improved understanding of Tc chemistry in tank heels and
evaluate methods to remove Tc because of its significant contribution to
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dose in tank closure risk assessments.
Evaluate technologies for sequestering radionuclide migration from tank
closure and LLW disposal facilities.

For more information on these problem elements, see Section 5.2.

5.2 TFA Problem Elements

The TFA problem elements are described on the following pages. Together,
these problem elements form the core of the TFA program as depicted in
Figure 5.1. Each problem element description includes the following sections.
Title, Problem Element Description and Priority Site Needs, and Technical
Tasks. The Problem Element Description and Priority Site Needs section
includes a table with the site need number, the title of the need as submitted
by the site, the PBS number for each need, the title of the technical task
addressing the need, and the OST technology number. (An index of OST
technologies cited in this section is provided in Table 5.2.) In several
instances, a need statement submitted by a site may include several needs
that are addressed in several problem elements. Each technical task
description includes a title, references to the technical response and work
package, a brief summary of the need being addressed, and a list of key
activities and schedule to resolve the need. For those activities funded in
FY01, Budget Profiles are provided that show the associated TTP numbers
and budgets. In a few instances, it was not possible to clearly identify the
funding split when a particular TTP task spanned two or more problem
elements. In addition, University Programs are funded through the National
Energy Technology Laboratory (NETL). All funding totals are shown as $ x
1,000.

Figures 5.2 through 5.6 show the path to closure for the Hanford, INEEL,
ORR, SRS, and WVDP. For each site, key TFA activities supporting the path
to closure are identified.

Appendix B provides the STCG Needs/Prioritized Multiyear Response table
and the Site Technology Crosswalk table.

Table 5.2. Index of TFA OST Technologies

Cost
#

Technology Title

10 Alternative Landfill Cover (SCFA)

20 Out of Tank Evaporator

21 Cesium Removal Using Crystalline Silicotitanate

22 SRS Tank Closure

82 Low Activity Waste Forms

85 Light Duty Utility Arm
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127 Laser Ablation/Mass Spectroscopy (LA/MS)

130 Topographical Mapping System (TMS)/Laser Range Finder
(LRF)

233 Sludge Washing

279 Automated Monitoring System for Fluid Level and Density in
High-Level Waste Tanks (CMST)

347 TRUEX/SREX

350 Crossflow Filtration

410 Cobalt Dicarbollide Development (U.S.) (ESP)

523 Barriers and Post-Closing Monitoring (SCFA)

810 LDUA - Supervisory Data Acquisition and Supervisory Control
System

812 Confined Sluicing End Effector

841 Russian Separations - Cobalt Dicarbollide (ESP)

860 Grab Sampler End-Effector

881 Calcine Dissolution

890 Stereo Viewing Systems

1510 Pulsed-Air Mixer

1511 AEA Fluidic Pulse Jet Mixer

1547 Comparative Testing of Pipeline Slurry Monitors (CMST)

1985 Corrosion Probe

1989 Saltcake Dissolution

1996 Non-destructive Examination End-Effector

2009 High Activity Waste Forms and Processes

2011 In-Tank Waste Retrieval - Arm Based System

2012 In-Tank Waste Retrieval - Vehicle Based System

2015 Integrated Raman pOH Sensor for In-Tank Corrosion Monitoring
(CMST)

2087 Remote Maintenance Design for Tank Waste Compact
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Processing Units (Robotics)

2091 Metal Filters for Waste Tank Ventilation

2092 DWPF Melter Pouring Enhancements

2094 Product Acceptance Testing

2096 Pretreatment Process Analysis Tool

2097 Heel Retrieval for SRS

2115 Retrieval Analysis Tool

2117 Enhanced Sluicing

2118 Vadose Zone Characterization System

2119 Nested Fixed Depth Fluidic Sampler

2181 Equipment Pit D&D System (Robotics)

2195 Tank Riser Pit Decontamination System (Robotics)

2232 Flygt Mixer

2235 At-Tank Sampling for High-Level Waste (CMST)

2236 Sludge Wash Monitor (CMST)

2366 Disposable Crawler

2367 Pipe Unplugging

2368 Multipoint Grout Injection

2370 Russian Retrieval Technologies

2371 Thermal Denitration

2383 Vitrification Expended Material Processing System

a Tanks Focus Area, 2000. Tanks Focus Area Site Needs Assessment FY
2000. PNNL-13186, Pacific Northwest National Laboratory, Richland,

Washington.
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TFA - Multiyear Program Plan
FY01-FY05

Problem Element 1.1.1.1 Monitor Tank Integrity/Avoid
Corrosion

Problem Element 1.1.1.1 Description and Priority Site Needs

Tank integrity and corrosion avoidance are critical issues during both long-term
storage and retrieval of radioactive tank wastes. Real-time corrosion inhibitor and
corrosion monitoring methods are needed to provide early detection of potential
problems that may lead to leakage or structural failure. There is a need to perform
NDE of tank walls to determine structural integrity. Current methods are limited to
contact examinations and usually require a cleaned surface and coupling between
the inspection device and structure being inspected. This problem element
addresses methods to avoid corrosion of steel tanks and monitor the integrity of
tanks to aid in early detection of tank problems that may lead to leakage, to
minimize the potential for tank failure, and to reduce the costs of maintaining safe
operating conditions. The site needs addressed in this problem element are
identified below in Table 5.3.

Table 5.3. Problem Element 1.1.1.1 Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

RL-
WT04

DST Corrosion
Monitoring

RL-TW03 EN Corrosion
Probe

1985, 2015

RL-
WT05

Remote Inspection
of HLW Single-
Shell Tanks

RL-TW03 Nondestructive
Examination of
Tanks

85, 130, 860,
890, 1996

RL-
WT022

Adapting Tandem
Synthetic Aperture
Focusing
Technique (TSAFT)
For LAW

RL-TW03 Nondestructive
Examination of
Tanks

85, 130, 860,
890, 1996

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Characterization in
the Inaccessible
Portion of the
Knuckle Region of
the DSTs.

RL-
WT067

Improved DST
Integrity NDE
Measurement Tools

RL-TW03 Nondestructive
Examination of
Tanks

 

RL-
WT079-S

Double Shell Tanks
Corrosion
Chemistry

RL-TW03 Related EMSP
Projects 60219,
60401

 

SR00-
2035

Develop Advanced
Techniques for Life
Extension of Waste
Tanks and Piping

SR-
HL01,
SR-
HL02,
SR-HL03

Nondestructive
Examination of
Tanks

85, 130, 860,
890, 1996

SR00-
2037

Tank Heel
Removal/Closure
Technology - CTS
Inspection System

SR-
HL01,
SR-
HL02,
SR-HL03

Nondestructive
Examination of
Tanks

 

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

SR00-
2045

In-Tank Corrosion
Probe Development

SR-
HL01,

SR-
HL02,

SR-HL03

EN Corrosion
Probe/Corrosion
Species Monitor

1985, 2015

OR-TK-
01

ORNL Tank Waste
Characterization
(Structural Integrity)

OR-311 Nondestructive
Examination of
Tanks

85, 130, 860,
890, 1985,
1996, 2015

OR-TK-
01

ORNL Tank Waste
Characterization
(Corrosion Monitor)

OR-311 EN Corrosion
Probe

85, 130, 860,
890, 1985,
1996, 2015

ID-2.1.20 Tank Annulus/Vault
Inspection

ID-HLW-
105

Nondestructive
Examination of
Tanks

85, 130, 860,
890, 1996

OH-WV-
907

High-Level Waste
Tank Interim

OH-WV-
01

Nondestructive
Examination of
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Maintenance Tanks

Problem Element 1.1.1.1 Technical Tasks

Electrochemical Noise (EN) Corrosion Probe

(TFA Technical Response A9143; Work Package WT-04-01)

ORR, SRS, and Hanford Site need improved real-time corrosion detection systems
that can help the site operators "fine tune" the amount of inhibitor needed and
provide more rapid and less expensive methods to detect the corrosive
characteristics of tank wastes. A corrosion probe system that provides a real-time
indication of corrosion potential in HLW tanks at multiple levels or positions in the
tank is needed to reduce the costs of chemical analysis and detection while
providing data on tank conditions.

The electrochemical noise (EN) probe is being developed as a corrosion-
monitoring tool for HLW tanks. This technique can provide real-time, on-line
measurements of the corrosion processes in the tank, including the most probable
processes of pitting and stress corrosion cracking. Development of the EN probe
was initiated at Hanford (3 units have been deployed) and is being adapted for
SRS. Development and deployment of a stainless steel probe for application at
ORR is planned for FY01. Early in FY01, a final EN probe design based on the
multi-function instrument tree approach will be installed in a Hanford waste tank.
Data from the currently installed probes is being analyzed to validate the EN
corrosion probe as an alternative for monitoring HLW tank corrosion. At SRS, a
combined EN corrosion probe/Raman corrosion species monitor (see below) will
be deployed in FY01.

The EMSP is funding a project "Development of Advanced Electrochemical
Emission Spectroscopy for Monitoring Corrosion in Simulated DOE Liquid Waste"
(60219) that is relevant to this EN corrosion probe task. The TFA will monitor the
progress of this project for application to the program.

Workscope to complete this task includes:

Deploy fourth version of the EN probe, including improved seal and improved
data collection and analysis capabilities (FY01, Hanford).
Deploy combined EN corrosion species probe at SRS (see below) (FY01,
SRS).
Document EN corrosion probe development and final EN corrosion probe
design (FY01, Hanford).
Cold demonstration of stainless-steel EN corrosion probe for application at
ORR (FY01, ORR).
Deploy stainless-steel EN corrosion probe at ORR (FY01, ORR).

Table 5.4.Budget Profile: EN Corrosion Probe
(TFA Technical Response A9143; Work Package WT-04-01)

 TTP# FY01 FY02 FY03 FY04 FY05
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Hanford RL08WT21 315 15    

INEEL       

ORR OR00WT21 315 40    

SRS 
(see
Table
5.5)

      

WVDP       

EM-50
TFA
Total

 630 55 0 0 0

Corrosion Species Monitor (Ion-Species Raman Probe)

(TFA Technical Response A9143; Work Package WT-04-01)

High-level liquid wastes at the SRS and Hanford are stored in carbon-steel tanks
that are susceptible to nitrate ion-induced corrosion cracking. Monitoring and
maintaining adequate nitrate, nitrite, and hydroxide ion levels prevents this
degradation. Sensors that could monitor all three species would be optimal to
reduce the costs of current baseline sampling and laboratory analysis methods
and to minimize the addition of corrosion inhibitor solution. Currently, inhibitor
solution containing NO2

- and OH- is added in excess, causing more liquid to be
introduced into the tank, taking up much needed tank space and adding to the
volume of waste that must eventually be retrieved and processed. Therefore, an
increase in available tank space as well as a reduction in cost corresponding to the
reduction in volume of waste requiring future processing would result if an
OH-/NO3

- /NO2
- monitor could be used to control the addition of inhibitor solution.

A corrosion species monitor is being developed by CMST as a technique for real-
time, on-line monitoring of waste chemistry. A robust, in situ probe that uses
Raman spectroscopy for analysis is capable of measuring the nitrite/nitrate
concentration and the hydroxide concentration. EIC Laboratories are developing
the Raman probe. The corrosion species monitor will be combined with an EN
corrosion probe (see above) for deployment at SRS.

Workscope to complete this task includes:

Complete cold demonstration of EIC corrosion species monitor (FY01, SRS).
Deploy combined EN/Corrosion species probe at SRS (FY01, SRS).
Document performance of combined EN/corrosion species probe (FY01,
SRS).

Table 5.5.Budget Profile: Corrosion Species Monitor (TFA
Technical 

Response A9143; Work Package WT-04-01)
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 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL       

ORR       

SRS SR18WT21 190 10 10   

WVDP       

EM-50
TFA
Total

 190 10 10 0 0

Nondestructive Examination (NDE) of Tanks

(TFA Technical Response A9175; Work Package WT-03-01)

The need to perform NDE of tank walls and/or floors supports structural integrity
determinations, tank life expectancy estimations, and retrieval strategy
development. Current methods are limited to contact examinations and usually
require a cleaned surface and coupling between the inspection device and
structure being inspected. This is very difficult in underground storage tanks.
Improved methods allowing inspections to be performed without direct contact or
through liquids are needed. The knuckle region of tanks (where the walls and
bottoms were joined by welding) are believed to be primary sites for degradation
and leakage to occur. This inspection must be performed remotely and provide the
quantitative data on tank structure that is needed to ensure safety of current tank
configurations and evaluate side loading limits. Hanford specifically needs an NDE
system for both SSTs and DSTs to support sluicing feasibility assessments and
life-expectancy estimation. Systems that can be deployed using a remote device,
such as the Light-Duty Utility Arm (LDUA) or other similar robotic equipment are
desired. At SRS, visual and NDE inspection methods are needed to inspect tank
walls and the annular space of these tanks to validate their integrity for longer-
term waste storage. Visual inspection systems are also needed for the SRS
Concentrate Transfer System (CTS). At ORR, routine structural integrity
verification is needed before returning tanks to long-term service. At INEEL, a
spare tank must be inspected as part of a certification effort to meet RCRA
requirements for storage of newly generated liquid waste. Subsequent to the end
of HLW processing at WVDP, the tanks must be maintained in a stable
configuration pending final closure. Monitoring tank integrity to establish and
maintain this stable configuration is needed.

The TFA is making a strategic investment in FY01 to develop a methodology for
evaluation of stable, interim, waste tank configuration alternatives for that period of
time between the end of formal waste retrieval activities and final tank closure.
Following identification and evaluation of stable, interim waste storage
configurations a methodology for selection of the configuration most appropriate to
a specific situation will be developed. Specific criteria and application guidelines
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will be prepared. Typical of all applications is the constraint of limited access into
the tanks to conduct the inspections. Deployment devices are therefore also
needed. Also, some applications require inspecting the tanks below the waste
surface level.

In FY99, INEEL used the LDUA to deploy a NDE end effector to demonstrate its
applicability to inspect tank welds. The equipment was to perform tank inspection
using NDE and stereo video camera end effectors.

Industry, DOE laboratories, universities, and the Center for Non-Destructive
Evaluation (CNDE) are sources for technologies that will be evaluated and
deployed at the sites to inspect tanks and assess their integrity.

Work activities to support the needs for tank integrity assessments will include:

NDE

Identify remote inspection technologies and deployment methods for each
site (FY00-FY01, SRS, INEEL, Hanford, CMST, Robotics).

Survey technologies available from the DOE complex, industry, and
foreign companies.
Develop specifications and selection criteria.
Evaluate candidate technologies.

Small Roving Annulus Inspection Vehicle

Develop requirements and specifications for small roving annulus inspection
vehicle (FY01, SRS, Robotics).
Complete development and fabrication of annulus inspection vehicle (FY01,
SRS, Robotics).
Conduct radioactive demonstration of small roving annulus inspection vehicle
(FY02, SRS).

Transfer Piping Photographic System

Develop requirements and specifications for piping photographic system
(FY01, SRS, Robotics).
Procure transfer piping photographic system (FY02, SRS, Robotics).
Conduct radioactive demonstration of transfer piping photographic system
(FY02, SRS).

Tank Remote Repair System

Develop requirements and specifications for tank remote repair system
(FY01, SRS, Robotics).
Complete procurement of tank remote repair system (FY02, SRS, Robotics).
Complete vendor acceptance and cold testing of tank remote repair system
(FY02, SRS, Robotics).
Conduct radioactive demonstration of tank remote repair system (FY03,
SRS).

Remotely Operated NDE system for SSTs and DSTs
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Develop requirements and specifications for remotely operated NDE system
(FY01, Hanford, Robotics).
Complete development and fabrication of remotely operated NDE system
(FY02, Hanford, Robotics).
Complete vendor acceptance and cold testing of remotely operated NDE
system (FY02, Hanford, Robotics).
Conduct radioactive demonstration of remotely operated NDE system for
SSTs and DSTs (FY02, Hanford).

Remotely Operated Destructive Evaluation and Repair System

Develop requirements and specifications for remotely operated destructive
evaluation and repair system (FY01, Hanford, Robotics).
Complete fabrication and testing of prototype system for destructive
evaluation and repair (FY02, Hanford, Robotics).
Complete fabrication of full-scale remotely operated destructive evaluation
and repair system (FY03, Hanford, Robotics).
Complete cold testing of remotely operated destructive evaluation and repair
system (FY04, Hanford, Robotics).
Conduct radioactive demonstration of remotely operated destructive
evaluation and repair system (FY04, Hanford).
Deploy and monitor performance of remotely operated destructive evaluation
and repair system (FY05, Hanford).

Visual Inspection and Sludge Mapping System

Deploy visual inspection and sludge mapping system (FY01, ORR, CMST,
Robotics).
MVST Annulus External NDE Inspection Equipment.
Develop requirements and specifications for MVST annulus inspection
equipment (FY01, ORR, Robotics).
Procure MVST annulus external NDE inspection equipment (FY02, ORR,
Robotics).
Deploy MVST annulus external NDE inspection equipment (FY02, ORR,
Robotics).

INEEL Tank Inspection Equipment

Develop requirements and specifications for INEEL tank inspection
equipment (FY01, INEEL, Robotics).
Complete fabrication and vendor acceptance testing of INEEL tank
inspection equipment (FY02, INEEL, Robotics).
Complete cold testing of INEEL tank inspection equipment (FY02, INEEL,
Robotics).
Deploy INEEL tank inspection equipment (FY03, INEEL).

Table 5.6.Budget Profile: Non-Destructive Examination (NDE) of
Tanks 

(TFA Technical Response A9175; Work Package WT-03-01)

 TTP# FY01 FY02 FY03 FY04 FY05
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Hanford RL00WT21 220 650 200   

INEEL ID70WT22 85 50 75   

ORR OR00WT21 375 350 0   

SRS SR18WT21 165 350 350   

WVDP OH00WT21 0 100 0   

Subtotal  845 1500 625 TBD TBD

       

ASTD       

CMST CH10C211 275 125 125   

FETC       

ESP       

International       

Robotics OR17C131

RL00C121

RL37C131

SR10C131

225

800

150

175

100

1980

275

110

0

350

350

450

 

200

 

University       

EM-50 TFA
Total

 2470 4090  200 TBD

Pre-Closure Interim Tank Maintenance

(TFA Strategic Technical Response AA1S1; Work Package WT-05-01)

Subsequent to the end of formal high-level waste (HLW) retrieval activities, but
prior to final closure, sites will face appropriately maintaining aging tanks that still
contain residual waste. These tanks must be kept in a stable configuration pending
development and implementation of the final closure method-a period that may
exceed 10 years. Interim maintenance would include methods for prevention of
tank corrosion, monitoring the tank integrity, and implementing structural
stabilization mesaures. Alternative approaches for achieving a stable, interim
configuration have not been evaluated and the criteria for selection of a preferred
alternative, which may vary site-to-site, has not been identified. Additionally,
special equipment to monitor and maintain the tanks may need to be developed.

To address this need, the TFA is making a strategic investment to develop an
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interim stable tank configuration alternatives assessment tool. Workscope to
address this need includes

Develop alternatives assessment tool to support selection of most stable
interim tank configuration before tank closure (FY01, FY02, WVDP, TFA,
TBD)

Table 5.7.Budget Profile: Pre-Closure Interim Tank Maintenance
(TFA Strategic Technical Response AA1S1; Work Package WT-05-

01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL       

ORR       

SRS       

WVDP       

EM-50
TFA
Total

 150 400 TBD TBD TBD
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Problem Element 1.1.2 Ventilate Tanks

Problem Element 1.1.2 Description and Priority Site Needs

Waste tank ventilation is necessary to maintain safe operating conditions
within the tank farm. Ventilation systems and gaseous effluent treatment
systems prevent exposure of workers to highly radioactive aerosols and
particulate that are generated within the waste tanks during waste decay,
mixing, and transfer. Methods for active and passive waste tank ventilation
and gas filtration are encompassed within this problem element. The site
needs addressed in this problem element are addressed below in Table 5.8.

Table 5.8. Problem Element 1.1.2. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

ID-2.1.27 Blowback
Metal Filters
for Solids
(calcine)
Retrieval

ID-HLW-
103

Alternative
Air Filtration
Technology

2091

SR00-
2027

Demonstrate
Alternative
Filtration
Technologies
to Replace
HEPA Filters

SR-
HL01,

SR-HL02

Alternative
Air Filtration
Technology

2091

Problem Element 1.1.2 Technical Tasks

Alternative Air Filtration Technology

(TFA Technical Response A9171; Work Package WT-04-01)

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Throughout the DOE complex, HEPA filters are used to ensure that air
emissions are free of radioactive particulates from tanks and waste
processing operations. The HEPA filters must be replaced when excessive
material collects on the filter, causing higher pressure drop and/or dose, or
when the filter fails, typically because of wetting of the filter media. During
filter replacement, personnel are exposed to radiation. The used filters must
then be disposed, an added cost. Washable and recyclable HEPA filters will
reduce personnel exposure as well as the costs for processing and disposal
of the filters.

SRS has a specific need for washable HEPA filter technology to increase
the life of HLW tank HEPA filters and to reduce the volume of solid waste
associated with the spent filters. At INEEL, the need is for a regenerable
filter system to replace the current HEPA filters used as the final element of
an air treatment system used for pneumatic transport of HLW calcine.

Laboratory testing has provided proof-of-concept that two different
commercially available filter technologies can be cleaned in-place using a
liquid spray system. In FY99, NETL established contracts with two
commercial firms (Mott Corporation and CeraMem Corporation) to develop
conceptual designs for regenerable HEPA filter systems. In parallel with the
design effort, the proposed ceramic and metal filter media are being tested.
Further development and deployment will depend on the design effort and
filter testing.

Workscope to complete this task includes:

SRS Regenerable HEPA Filter System for Tanks

Complete design and construction of regenerable HEPA filter system
for SRS tank application (FY00, FETC).
Conduct cold demonstration of regenerable HEPA filter system for
SRS tank application (FY01, SRS).
Deploy regenerable HEPA filter system on SRS tank (FY01, SRS).

INEEL Regenerable HEPA Filter System for Calcine Transport

Prepare Functions and Requirements for regenerable HEPA filter
system for INEEL calcine transport application (FY01, FY02, INEEL).
Conduct tests of filter elements and systems for INEEL applications
(FY02, INEEL).
Procure regenerable HEPA filter system for INEEL calcine transport
(FY03, INEEL).
Deploy regenerable HEPA filter system for INEEL calcine transport
(FY06, INEEL).

Table 5.9. Budget Profile: Alternative Air Filtration
Technology 

(TFA Technical Response A9171; Work Package WT-04-01)

 TTP# FY01 FY02 FY03 FY04 FY05
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Hanford       

INEEL ID70WT22 140 155 615   

ORR       

SRS SR18WT21 265 265    

WVDP       

EM-50
TFA
Total

 405 420 615 TBD TBD
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Problem Element 1.1.3 Characterize Waste

Problem Element 1.1.3 Description and Priority Site Needs

The baseline method for characterization of tank wastes is to collect waste
samples and perform laboratory analyses in a hot cell. Improvements in
sample collection methods, hot cell analytical methods, and in situ
characterization methods are needed to expedite and reduce the costs of
tank waste characterization. In situ characterization and at-tank sampling and
characterization are highly desired as each could provide more rapid and
cost-effective waste analysis. Characterizing the waste's physical, chemical,
and radiochemical properties is required for planning and implementing tank
safety, retrieval, pretreatment, immobilization, and closure processes. The
site needs addressed in this problem element are identified below in Table
5.10.

Table 5.10. Problem Element 1.1.3 Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

ID-2.1.16 Decontaminate
Facility/Analytical
Facility Waste
Reduction

ID-HLW-
101

Validate
Analytical
Procedures for
Rad Waste
Samples

127

ID-2.1-26 Direct Tank
Sampler for Tank
Solution
Characterization

ID-HLW-
101

Waste Sampling
and At-Tank
Analysis

85, 860,
2119

ID-2.1.43 Certify LDUA
Sampler as EPA-
Approved Method

ID-HLW-
103

Waste Sampling
and At-Tank
Analysis

85, 860

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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of Sampling Tank
Heel Liquids

ID-HLW-
105

ID-2.1.44 Certify LDUA
Sampler as EPA-
Approved Method
of Sampling Tank
Heel Solids

ID-HLW-
103

ID-HLW-
105

Waste Sampling
and At-Tank
Analysis

85, 860

ID-2.1.67 High Level Waste
Slurry Handling

ID-HLW-
103

Slurry Transfer
and Tank Waste
Mixing Monitors

 

ID-2.1.72 Alternate Heel
Sampling System

ID-HLW-
103

Residual Waste
Sampling

 

SR00-
2037

Tank Heel
Removal/Closure
Technology -
CTS Heel
Sampler

SR-
HL01, 
SR-
HL02, 
SR-HL03

Residual Waste
Sampling

 

SR00-
2037

Tank Heel
Removal/Closure
Technology -
Real Time
Rheological
Properties

SR-
HL01,
SR-
HL02,
SR-HL03

Slurry Transfer
and Tank Waste
Mixing Monitors

279,
1547,
2236

SR00-
2044

In-Situ
Technology for
Waste
Characterization -
Rheological
Properties

SR-
HL01,
SR-
HL02,
SR-HL03

Slurry Transfer
and Tank Waste
Mixing Monitors

279,
1547,
2236

SR00-
2044

In-Situ
Technology for
Waste
Characterization -
Sludge Mapping

SR-
HL01, 
SR-
HL02, 
SR-HL03

Sludge Mapping
and Volume
Estimates

 

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

SR00-
2044

In-Situ
Technology for
Waste
Characterization -
Buried
Obstructions

SR-
HL01,
SR-
HL02,
SR-HL03

Sludge Mapping
and Volume
Estimates
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SR00-
2044

In-Situ
Technology for
Waste
Characterization -
Radionuculide

 In-situ Waste
Characterization

 

OR-TK-
04

ORNL Sludge
Mixing and Slurry
Transport

OR-321,
OR-322

Slurry Transfer
and Tank Waste
Mixing Monitors

279,
1547,
2236

RL-WT01 Technetium-99
Analysis in
Hanford Tank
Waste and
Contaminated
Tank Farm Areas

RL-
TW01

Validate
Analytical
Procedures for
Rad Waste
Samples

127

RL-WT09 Representative
Sampling and
Associated
Analysis to
Support
Operations and
Disposal

RL-
TW01
RL-
WT05

Waste Sampling
and At-Tank
Analysis

2119,
2235

RL-
WT031-S

Rapid Waste
Characterization

RL-
TW01

Related EMSP
Projects 54674,
55318, 60075,
60217

 

RL-
WT032-S

Monitoring of Key
Waste Physical
Properties During
Retrieval and
Transportation

RL-
TW04

Related EMSP
Projects 54890,
55179

 

RL-
WT052-S

Characterization
of Organic
Species in Waste
Feed to LAW and
HLW Treatment
Facilities

RL-
TW01

Related EMSP
Projects 59978,
65340, 65425

 

RL-
WT054-S

Develop
Improved
Radiochemical
Analysis for High
Ionic Strength
Samples

SR-HL01

SR-HL02

  

RL- Direct Inorganic RL- Validate 127
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WT065 and Organic
Analyses of High
Level Waste

TW04 Analytical
Procedures for
Rad Waste
Samples

RL-
WT083

Rapid PCB
Screening
Technology

RL-
TW04

Validate
Analytical
Procedures for
Rad Waste
Samples

 

OH-WV-
906

Radioactivity
Measurement of
High-Level
Waste Tank
Residuals

OH-WV-
01

In-situ Waste
Characterization

 

Problem Element 1.1.3 Technical Tasks

Waste Sampling and At-Tank Analysis

(TFA Technical Response A9246; Work Package WT-01-01)

A sampling system capable of obtaining representative waste samples is
needed to support ex-situ waste characterization at Hanford and INEEL. The
sampler should work with non-homogeneous wastes, rapidly obtaining
samples at multiple heights and during tank mixer operation. The sampler
should be capable of taking RCRA-compliant samples of the waste. Hanford
also has a need for an at-tank analysis system to facilitate rapid chemical
analyses for feed staging and process control. INEEL also has a need to
upgrade a sampling end effector for the LDUA to obtain more representative
sludge/liquid samples.

AEAT developed a fixed-depth fluidic sampler that was successfully deployed
at SRS. A variable-depth fluidic sampler based on this single-sample point
design is being developed for sampling wastes at Hanford and INEEL. In
FY00, proof-of-concept RCRA-compliant sampling was demonstrated by
AEAT.

Workscope to complete this task includes:

Complete detailed design package for a variable-depth fluidic sampler
and mobile deployment platform (FY01, AEAT, Hanford).
Complete fabrication of a variable-depth fluidic sampler for Hanford
(FY02, AEAT).
Complete cold acceptance tests of a variable-depth fluidic sampler and
at-tank slurry monitoring system (see below) for Hanford (FY03,
Hanford, CMST, AEAT).
Deploy variable-depth fluidic samplers at Hanford and INEEL (FY04,
EM-30 funded).
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To sample tank heels, INEEL will use a sampler end effector on the LDUA.
The Heel Sampling End Effector was used to obtain waste heel samples from
three INTEC tanks in FY99 and FY00. Problems encountered with plugging
the sampling end effector requires that the sampler be modified to obtain
more representative samples of the INTEC sludge/liquid mixtures.
Workscope to complete this task includes:

Conduct testing of prototype modifications to the Heel Sampling End
Effector to determine the best design option (FY01, INEEL).
Fabricate a modified LDUA Heel Sampling End Effector for radioactive
applications (FY02, INEEL).
Conduct testing to certify the modified LDUA Heel Sampling end
effector (FY02, INEEL).
Deploy the modified LDUA Heel Sampling End Effector (FY02, INEEL).

Table 5.11. Budget Profile: Waste Sampling and At-Tank
Analysis

(TFA Technical Response A9246; Work Package WT-01-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL00WT22 650     

INEEL ID77WT22 200 150    

ORR       

SRS       

WVDP       

Subtotal  850 150 0 0 0

       

ASTD       

CMST       

NETL       

ESP       

International HQ06OS11 350 790    

Robotics       

       

University       

EM-50 TFA
Total

 1200 940 0 0 0
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Slurry Transfer and Tank Waste Mixing Monitors

(TFA Technical Response A9278; Work Package WT-08-01)

The physical and chemical properties of tank waste must meet operational
requirement for retrieval and pretreatment operations to be successful.
Particle size, weight percent solids, and chemistry changes occurring during
retrieval impact the efficiency of downstream pretreatment operations. At
Hanford, ORNL, and SRS, transfer line pluggage is an operational concern.
In-tank and pipeline monitors are needed to measure slurry density,
viscosity, solids content, particle size distribution, and flow rate before and
during retrieval and transport of wastes to guard against transport line
plugging. Real-time rheological property data is needed at SRS to support
deployment of waste mixing equipment. A slurry monitoring system is now
planned to meet the at-tank analysis requirements at Hanford.

To address these needs, the TFA and CMST are evaluating slurry monitors
and rheological property instrumentation. Hot field tests of in-line slurry
monitors (i.e., an Endress + Hauser coriolis flow/density monitor, an Argonne
National Laboratory (ANL) ultrasonic weight percent solids monitor, and a
Lasentec particle size distribution monitor) were conducted at ORNL in FY99.
A dual coriolis monitor system is being developed to measure weight percent
solids in tank slurries. A slurry monitor to predict pipeline plugging will be
evaluated for deployment.

The EMSP has funded two projects, "On-Line Slurry Viscosity and
Concentration Measurement as a Real-time Waste Stream Characterization
Tool" (54890) and "Acoustic Probe for Solid-Gas Liquid Suspensions"
(55179) that are relevant to this task.

Workscope to complete this task includes:

Dual Coriolis Weight Percent Solids Monitor

Design and fabricate a dual coriolis weight percent solids monitor
(FY01, CMST, University Program).
Complete a cold demonstration of the dual coriolis weight percent
solids monitor (FY01, CMST, University Program).
Deploy the dual coriolis weight percent solids monitor at SRS and ORR
(FY02, SRS, CMST).

Slurry Monitor and Measurement Systems (Not Funded in FY01)

Define requirements for a slurry monitoring and measurement systems
for Hanford and INEEL.
Complete design of an at-tank slurry monitoring system.
Fabricate an at-tank slurry monitoring system.
Conduct cold tests of an at-tank slurry monitoring system.
Deploy an at-tank slurry monitoring system.

Table 5.12. Budget Profile: Slurry Transfer and Tank Waste
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Mixing Monitors 
(TFA Technical Response A9278; Work Package WT-08-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL       

ORR       

SRS       

WVDP       

Subtotal       

       

ASTD       

CMST FT00C211 500 350 300   

NETL       

ESP       

International       

Robotics       

University       

EM-50 TFA
Total

 500 350 300 TBD TBD

Residual Waste Sampling

(TFA Technical Response AA203; Work Package WT-02-01)

Sampling devices are needed to obtain liquid and sludge samples from small
process tanks, tanks with small-diameter access ports, and tank annuli.
INEEL has a need to retrieve samples from the vault sump on the bottom of
the annulus space of their HLW tanks and from other small process vessels
and tanks. SRS has a need to inspect and sample evaporators and CTS
vessels.

To address these needs, a small-diameter steerable tool will be developed
that can access tanks and vessels through 1- to 2-inch diameter process
lines with sufficient articulation and control to inspect and sample desired
locations. The TFA will leverage work already in progress by AEAT and
funded by the D&D Focus Area. A commercially available 65- to 150-foot
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steerable cable (endescope) is being adapted for inspection and sampling.
This endescope will be cold tested in FY00.

Workscope to complete this activity includes:

Develop functions and requirements for an endescope sampling and
inspection tool (FY01, SRS, INEEL).
Design and fabricate a prototype endescope sampling and inspection
tool (FY01, AEA).
Conduct cold demonstration of a prototype endescope sampling and
inspection tool (FY01, AEA, SRS, INEEL).
Design and fabricate endescope sampling and inspection tools for
deployment (FY02, AEA).
Conduct cold testing of endescope sampling and inspection tools
(FY02, AEA, SRS, INEEL).
Deploy endescope sampling and inspection tools (FY02, SRS, INEEL).

Table 5.13. Budget Profile: Residual Waste Sampling 
(TFA Technical Response AA203; Work Package WT-02-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL ID77WT22 125 150 50   

ORR       

SRS SR18WT21 125 150 50   

WVDP       

Subtotal  250 300 100 0 0

       

ASTD       

CMST       

NETL       

ESP       

International HQ06PS11 400 300    

Robotics       

       

University       

EM-50 TFA  650 600 100 0 0
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Total

In-Situ Waste Characterization

(TFA Technical Response AA202; Work Package WT-02-01)

In situ methods for characterization of wastes are desired in order to reduce
sampling and analysis times, reduce personnel exposure, and minimize the
generation of secondary wastes. In-situ characterization methods are also
needed to measure residual waste inventories during the final phases of
waste removal operations and to determine when the tank has been cleaned
to a level to meet closure requirements.

To address the need for in situ waste characterization at SRS and Hanford,
the following workscope will be conducted:

Develop function and design requirements for an in situ waste
characterization method.
Develop and evaluate conceptual designs for in-tank or at-tank
analytical systems and deployment platforms.
Design and fabricate an in-tank or at-tank analytical system and
deployment platform.
Conduct a cold demonstration of the in-tank or at tank analytical
system and deployment platform.
Deploy the in-tank or at-tank analytical system and deployment
platform.

To address the need for surveying residual waste inventories, WVDP is
adapting commercially available monitors to the MTDS deployment platform.
To support this activity, TFA is supporting detailed design for the survey
instrumentation, cold testing, and deployment.

Table 5.14. Budget Profile: In-Situ Waste Characterization
(TFA Technical Response AA202; Work Package WT-02-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL00WT22 225     

INEEL       

ORR       

SRS       

WVDP       

EM-50
TFA
Total

 225     

Improve Waste Analytical Methods
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(TFA Technical Response A9264; Work Package WT-11-01, unfunded)

Hanford, INEEL, and SRS need to develop and validate analytical
procedures to address specific site requirements and issues. Hanford needs
to validate, per EPA protocol or equivalency guidelines, existing laboratory
procedures for waste samples. Hanford and INEEL have needs for analysis
methods that

minimize secondary waste generation, minimize sample volumes, reduce
analysis time, and reduce worker radiological exposure. Hanford needs to
validate laboratory procedures for Tc-99 analyses to increase confidence in
contaminant inventory estimates. To address these needs, the TFA will:

Facilitate communications among the DOE sites regarding validation or
demonstrating equivalency to EPA approved analytical methods.
Optimize and upgrade LA/MS equipment and procedures for
quantitative elemental analysis of solid samples. Validate LA/MS
technology through round-robin testing of standard materials and
through continuance of EMSP fundamental studies of the laser ablation
process.
Conduct round-robin tests among laboratories across the DOE complex
to validate Tc-99 analytical methods.
Evaluate current analytical procedures and improve upon those
methods to reduce secondary waste generation.

The EMSP is funding a number of projects that are relevant to improving
waste analytical methods. Included are:

"Improved Analytical Characterization of Solid Waste Forms by
Fundamental Development of Laser Ablation Technology" (55318).
Particle Generation by Laser Ablation in Support of Chemical Analysis
of High-Level Mixed Waste from Plutonium Production Operations"
(60075).
"Design and Development of a New Hybrid Spectroelectrochemical
Sensor" (54674).
"Optically Based Array Sensors for Selective In Situ Analysis of Tanks"
(60217).
"Thermospray Mass Spectrometry Ionization Processes Fundamental
Mechanisms for Speciation, Separation, and Characterization of
Organic Complexants in DOE Wastes" (59978).
"Detection and Characterization of Chemicals Present in Tank Wastes"
(65340).
Mass Spectrometric Fingerprinting of Tank Waste Using Tunable,
Ultrafast Infrared Lasers" (65425).
"Ion Recognition Approach to Volume Reduction of Alkaline Tank
Waste by Separation and Recycle of Sodium Hydroxide and Sodium
Nitrate" (65339).

Sludge Mapping and Volume Estimates

(TFA Technical Response AA201; Work Package WT-11-01, unfunded)
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The mobilization of sludge during tank mixing and waste retrieval operations
can create an uneven distribution of sludge on the tank bottom. Obstructions
beneath waste liquids and sludges can also impact waste distribution. To
improve waste mixing and mobilization, methods to map obstructions and
waste sludge distribution through the supernate are needed.

Technology development for sludge and obstruction mapping has focused on
laser mapping and range finding using visible light and the use of ultrasonic
probes to detect objects. A preliminary testing and feasibility study is needed
for technology selection and system design.

Workscope to complete this task includes:

Develop function and design requirements for a sludge mapping and
obstacle location system.
Test the feasibility of candidate technologies for sludge and obstacle
mapping.
Design and fabricate a sludge mapping and obstacle location system.
Conduct a cold demonstration of a sludge mapping and obstacle
location system.
Deploy a sludge mapping and obstacle location system.
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TFA - Multiyear Program Plan
FY01-FY05

Problem Element 1.1.4 Reduce Waste Volumes

Problem Element 1.1.4 Description and Priority Site Needs

Secondary wastes, such as contaminated water from off-gas treatment
systems, are generated during processing of tank wastes. Some liquid
streams are recycled to the tank farms due to their composition and lack of
treatment trains that could allow release to liquid effluent treatment plants.
Treatment of these waste streams would free tank storage space and reduce
life-cycle cost by reducing the volume of waste re-entering process plants.
Tank farms are still receiving wastes even though many major mission
operations have ceased at most of the sites. Some of these wastes result
from decontamination and decommissioning (D&D) operations, tank-to-tank
transfers to solve waste storage problems, or tank waste processing
operations. The site needs addressed by this problem element are identified
below in Table 5.15.

Table 5.15. Problem Element 1.1.3 Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

ID-2.1.16 Decontamination
Facility/Analytical
Facility Waste
Reduction

ID-HLW-
101

Decon and
Filter
Process
Waste
Volume
Reduction

 

ID-2.1.17 Develop New Filter
Leach Process

ID-HLW-
101

Decon and
Filter
Process
Waste
Volume
Reduction

 

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Call For Proposals

http://emslws03/tfa/program/fy01mypp/114.stm[10/13/2009 11:05:02 AM]

ID-2.1.29 Evaluate Chloride
Corrosion Potential
(LET&D/PEWE/Future
Processes)

ID-HLW-
101

Removal of
Chloride
from INEEL
Waste
Solutions

 

ID-2.1.30 Remove/Treat
Chlorides
(LET&D/PEWE/Future
Processes)

ID-HLW-
101

Removal of
Chloride
from INEEL
Waste
Solutions

TBD

ID-2.1.36 Mercury Removal
from Liquid Wastes

ID-HLW-
101

Removal of
Mercury
from INEEL
Waste
Solutions

TBD

ID-2.1.56 Mercury Treatment for
Aluminum Calcine

ID-HLW-
103

Removal of
Mercury
from INEEL
Waste
Solutions

TBD

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

ORTK-05 Tank Sludge and
Supernatant
Separation

OR-151

OR-311

Evaporation
and/or
Separations
Pretreatment
Deployment

 

ORTK-11 Tank Supernatant
Pretreatment

OR-311 Evaporation
and/or
Separations
Pretreatment
Deployment

 

SR00-
2033

Provide Alternative
Processing and/or
Concentration
Methods for DWPF
Recycle Aqueous
Streams

SR-HL01

SR-HL02

SR-HL05

Vitrification
Recycle

 

Problem Element 1.1.4 Technical Tasks

Decon and Filter Process Waste Volume Reduction
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(TFA Technical Response A9508; Work Package WT-04-01)

Aggressive reductions in waste generation at INEEL are required to meet
State of Idaho and DOE-ID goals to complete environmental management
and treatment of current waste inventories. Several facilities at the INTEC,
particularly the equipment decontamination facility and the filter leach facility,
are significant liquid waste generators. By reducing the waste generation to
the tank farm, meeting the Settlement Agreement schedule or deadline
becomes more achievable. Workscope to address this need includes:

Waste Reduction from Decontamination Processes

Conduct radioactive demonstration of Siemen's HP/CORD
decontamination method (FY01, INEEL).
Evaluate commercial and Russian decontamination methods (FY01,
INEEL).
Deploy selected technologies to minimize liquid waste generation
during equipment decontamination (FY02, INEEL).

Waste Minimization from Filter Leach Process

Document work to develop and evaluate methods for direct
solidification of HEPA filter media (FY01, INEEL).
Conduct laboratory-scale tests of methods to enhance/replace the pulp
processing filter leach process (FY01, INEEL).
Prepare specifications for pilot-scale equipment to demonstrate
selected HEPA filter treatment process (FY02, INEEL).
Conduct pilot-scale testing of selected HEPA filter treatment process
(FY03, INEEL).

Table 5.16. Budget Profile: Decon and Filter Process Waste
Volume Reduction 

(TFA Technical Response A9508; Work Package WT-04-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL ID70WT32 500 500 300   

ORR       

SRS       

WVDP       

EM-50
TFA Total

 500 500 0 0 0

Vitrification Recycle

(TFA Technical Response A9566; Work Package WT-08-01)
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SRS is considering installation of an evaporator in its Defense Waste
Processing Facility (DWPF) in order to reduce the volume (>2 million gallons
per year) of the recycle stream currently flowing back to tank farms. The
feasibility of this approach needs to be evaluated, including waste chemistry,
materials corrosion, and process considerations. Workscope to address this
need includes:

Conduct laboratory evaporation tests to determine potential operational
problems and control strategies (FY01, TBD).
Conduct corrosion studies on materials of construction (FY01 FY02,
TBD).
Provide technical support to design and startup (FY02, TBD).

Table 5.17. Budget Profile: Vitrification Recycle (TFA
Technical 

Response A9566; Work Package WT-08-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL       

ORR       

SRS       

WVDP       

EM-50
TFA Total

 600 650 0 0 0

Evaporation and/or Separations Pretreatment Deployment

(TFA Technical Response A9586; Work Package WT-09-01)

Mixed RH-TRU sludge and mixed non-TRU supernates stored in the Gunite
and Associated Tanks (GAAT), the Old Hydrofracture Tanks (OHF), and the
Bethel Valley Evaporator Service Tanks (BVEST) at ORR is being retrieved,
conditioned, transferred, and consolidated in the Melton Valley Storage
Tanks (MVST). The Wastewater Triad Project (WTP) contains solid/liquid
separations, cesium removal, and evaporation processes for treating these
wastes. During FY99 and FY00, the WTP successfully processed 10 MVSTs.
In FY01, data from the processing of concentrated and dilute wastes will be
analyzed and the performance of the WTP will be documented.

Table 5.18. Budget Profile: Evaporation and/or Separations
Pretreatment Deployment 

(TFA Technical Response A9586; Work Package WT-09-01)

 TTP# FY01 FY02 FY03 FY04 FY05
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Hanford       

INEEL       

ORR       

SRS       

WVDP       

Subtotal     0 0

ASTD OR08SD11 200     

CMST       

NETL       

ESP       

International       

Robotics       

University       

EM-50 TFA
Total

    0 0

Removal of Mercury from INEEL Waste Solutions

(TFA Technical Response A9518; Work Package WT-11-01, unfunded)

Removal of mercury (Hg) is required to accomplish INEEL near-term waste
management strategies by eliminating the Hg recycle to the waste tanks,
thereby reducing the volume of waste requiring extensive treatment.
Technologies are needed to remove Hg from INEEL off-gas treatment
solutions, sodium-bearing wastes, and newly generated liquid wastes and
from dissolved calcines that are planned for thermal treatment. Removal of
Hg from DWPF recycle streams remains an SRS technology need. Both
INEEL and SRS, through the ESP, have examined Hg removal methods.
Workscope to complete this task includes:

Evaluate alternative Hg removal technologies.
Conduct lab-scale demonstration of Hg removal from actual waste
solutions (INEEL).
Conduct bench and pilot-scale testing on methods to remove Hg from
dissolved calcine .

Removal of Chloride from INEEL Waste Solutions

(TFA Technical Response A9514; Work Package WT-09-01, unfunded)
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The need for chloride removal from INEEL waste treatment solutions is
anticipated to minimize corrosion of primary and secondary waste treatment
processes. To address this need, the following tasks must be completed:

Assess state of knowledge on corrosion studies on INEEL materials of
construction.
Identify and evaluate alternative methods for removing chlorides from
INTEC wastes.
Demonstrate selected chloride removal methods.
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TFA - Multiyear Program Plan
FY01-FY05

Problem Element 1.2.1.2 Mobilize Bulk and Heel
Wastes

Problem Element 1.2.1.2 Description and Priority Site Needs

Mobilizing bulk and heel wastes within a tank is required for tank waste retrieval
and treatment, for ultimate immobilization and disposal of the hazardous waste
components, and for tank closure. Mobilizing dense sludge, saltcake, and
dry/hardened materials is particularly challenging and important for retrieval
operations. Baseline methods for waste mobilization are mixer pumps and
long-range, high water volume sluicing. In addition to responding to site needs,
the TFA is making strategic investments to investigate selective chemical
dissolution to enhance heel retrieval and to investigate retrieval methods from
leaking tanks. The site needs addressed by this problem element are identified
below in Table 5.19.

Table 5.19. Problem Element 1.2.1.2 Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

RL-
WT013

Establish Retrieval
Performance
Evaluation Criteria
(SST Retrieval
Enhancements)

RL-
TW04

Unobstructed
Tank Heel
Retrieval

812, 1510,
1511, 1547,
1989, 2011,
2012, 2097
2117, 2232,
2366, 2370

RL-
WT054-S

Solids Yield During
Mixer Pump
Mobilization

RL-
TW04

  

RL-
WT060

Better Waste Mixing
Mobilization

RL-
TW04

Waste
Mixing and
Retrieval

1511, 2097,
2115, 2232,
2370

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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RL-
WT063

PHMC Retrieval and
Closure - Hanford
SST Saltcake
Dissolution Retrieval

RL-
TW04

Saltcake
Dissolution
Retrieval

1989

RL-
WT064

PHMC Retrieval and
Closure - Hanford
Past Practice
Sluicing
Improvements

RL-
TW04

Unobstructed
Tank Heel
Retrieval

812, 1510,
1511, 1989,
2011, 2012,
2097, 2117,
2232, 2366,
2370

RL-
WT077-S

Improvements to
Salt Well Pumping

RL-
TW04

  

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

RL-
WT085

Retrieval of Waste
Heel from 340
Radioactive Liquid
(Low-Level / Mixed
Waste Vault) Vault

RL-
WM05

Horizontal
and Small
Tank Sludge
Mixing and
Mobilization

 

SR00-
2028

Alternative Waste
Removal
Technology

SR-
HL01,
SR-
HL02,

SR-HL03

Waste
Mixing and
Retrieval

Saltcake
Dissolution
Retrieval

1511, 2097,
2115, 2232,
2370

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,

SR-HL03

Waste
Mixing and
Retrieval

Chemical
Cleaning of
Tanks

Unobstructed
Tank Heel
Retrieval

Horizontal
and Small
Tank Sludge
Mixing and
Mobilization

Waste

812, 1510,
1511, 1989,
2011, 2012,
2097, 2117,
2232, 2366,
2370
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Retrieval
from
Confined
Spaces

SR00-
2041

Develop Advanced
Mixing Technology

SR-
HL01,
SR-
HL02,

SR-HL03

Waste
Mixing and
Retrieval

1511, 2097,
2115, 2232,
2370

ID-2.1.50 Solids Waste
(Calcine) Retrieval

ID-HLW-
103

Dry Solid
Wastes
Retrieval

N/A

ID-2.1.67 High Level Waste
Slurry Handling

ID-HLW-
103

Heel
Retrieval
from
Obstructed
Tanks

 

ID-2.1.69 Solids Waste
(Calcine) Retrieval
from CSSF1

ID-HLW-
103

Dry Solid
Wastes
Retrieval

 

OH-WV-
905

Retrieval of Tank
Heels

OH-WV-
01

Heel
Retrieval
from
Obstructed
Tanks

Horizontal
and Small
Tank Sludge
Mixing and
Mobilization

 

OR-TK-
02

ORNL Tank Solid
Waste Retrieval

OR-321 Waste
Mixing and
Retrieval

Unobstructed
Tank Heel
Retrieval

Horizontal
and Small
Tank Sludge
Mixing and
Mobilization

812, 1510,
1511, 1989,
2011, 2012,
2097, 2117,
2232, 2366,
2370
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Problem Element 1.2.1.2 Technical Tasks

Waste Mixing and Retrieval

(TFA Technical Response A9359; Work Package WT-02-01)

This activity combines Hanford and SRS needs for mixer pump retrieval
enhancements. Mixer pump retrieval consists of waste mobilization and
transfer out of the tank. SRS is resuming sludge retrieval using its baseline
long-shaft mixers. They need to optimize their operational strategy so that as
much sludge as possible can be sent to DWPF as feed. This will require testing
of multiple pump retrieval interactions. Hanford may use the results of the SRS
work for long-shaft mixer equipment and operational improvements as
candidate recommendations for their sludge retrieval activities. Hanford needs
additional sludge mobilization methods to retrieve sludge that is beyond the
Effective Cleaning Radius (ECR) of the baseline pair of long-shaft mixer
pumps. The objective is a small system that can be installed in the tanks along
with the mixers when needed to mobilize remaining sludge. Both Hanford and
SRS are interested in identifying replacements for baseline mixer pumps with
more cost-effective alternates, especially with respect to life cycle and
operations costs for bulk sludge, sludge heel, and saltcake retrieval. This need
exists for large HLW storage tanks and for smaller process tanks, such as SRS
transfer system pump tanks. SRS also desires recommendations for equipment
enhancements, such as a small diameter 300 Hp slurry pump, or a pump
deployment system that simplifies elevation changes. Safety impacts to
Authorization Bases also need to be evaluated.

As ORR completes deployment of the Russian Pulsating Mixer Pump (PMP),
the performance of the system must be evaluated and documented.

To address these needs, the TFA is funding work to develop
improved/alternate design mixer pumps, complete the deployment and
evaluation of the Flygt mixers and Russian Pulsating Mixer Pump, and
investigate mixer-pump operational improvements. Other work to evaluate
alternative mixer systems, including replacements for long-shaft pumps, low-
shear mixers, and degassing mixers, will be conducted in the future as budgets
allow. Dynamic mixer modeling and sluicing enhancements will also be
considered in the out years.

Workscope to complete these activities includes:

Improved/Alternate Design Mixer Pumps

Define requirements for hot deployment of the ADMP (FY01, TFA, SRS,
Hanford).
Complete modifications to the ADMP (FY01, TFA, SRS).
Assess the ADMP at SRS for deployment (FY02, TFA, SRS).
Evaluate and document the performance of the ADMP (FY02, TFA,
SRS).

Flygt Mixers
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Complete deployment of Flygt mixers at SRS (FY01, TFA, SRS,
Hanford).
Document the performance of Flygt mixers (FY01, TFA, SRS, Hanford).

Russian Pulsating Mixer Pump (PMP)

Complete deployment of the Russian PMP (FY01, TFA, ORR).
Evaluate and document the performance of the Russian PMP (FY01,
TFA, ORR).

Mixer Pump (Slurry Pump) Operational Improvements

Complete mixer pump tests, evaluate the results, and recommend
operational requirements for best pump performance (FY01, TFA, SRS,
Hanford).
Demonstrate operational improvement of the SRS mixer pump (FY02,
TFA, SRS).

Alternative Mixer Systems (unfunded)

Define requirements for alternative mixer systems, including long-shaft
pumps, low-shear mixers, and degassing mixers.
Conduct feature tests on alternative mixer systems.
Procure selected alternative mixer systems for deployment.
Conduct cold testing of selected alternative mixer systems.
Deploy selected alternative mixer systems.

Extended Sludge Retrieval (unfunded)

Define requirements for an extended sludge retrieval testing.
Conduct feature tests on alternative extended sludge retrieval
technologies.
Complete evaluation of extended sludge retrieval systems and
recommend deployable systems. Decision point for deployment.
Procure a system for extended sludge retrieval
Deploy the extended sludge retrieval system

Table 5.20. Budget Profile: Waste Mixing and Retrieval
(TFA Technical Response A9359; Work Package WT-02-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL09WT21

RL09WT22

RL36WT51

400

50

275

800

50

150

   

INEEL       

ORR OR16WT51 80     

SRS SR16WT51 100 550    
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WVDP       

EM-50
TFA
Total

 905 1550 TBD TBD TBD

Horizontal and Small Tank Sludge Mixing and Mobilization

(TFA Technical Response A9382; Work Package WT-02-01)

Horizontal and small vertical tanks at several DOE sites require technologies
for waste retrieval and tank cleaning. These include the SRS 242-F evaporator
concentrate transfer system (CTS); WVDP's tanks 8D-3 and 8D-4, the low-
level waste treatment system (LWTS), and waste treatment and vitrification
process vessels; ORR's tanks T1 and T2; and Hanford's miscellaneous
underground storage tanks in the site's 300 Area that hold various laboratory
wastes.

Several technologies have recently been demonstrated that may be applicable
for retrieval of waste from small vertical tanks. These include the AEAT Fluidic
Pulse Jet mixers, the Extendible Nozzle Borehole Miner, and AEAT's mobile
small-tank waste retrieval system. Other retrieval equipment applied to larger
tanks may also have application including Flygt mixers, the Russian Pulsating
Mixer Pump (PMP), and the Scarab II remotely operated vehicle.

Workscope to complete technology delivery for horizontal and small vertical
tank sludge mixing and mobilization includes:

CTS Pump Tank / 1F Evaporator Retrieval Systems

Issue recommendations for the SRS CTS pump tank retrieval system
(FY01, SRS, TFA).
Define functions and requirements and specifications for the CTS pump
tank retrieval system (FY01, SRS, TFA).
Procure the CTS pump tank retrieval system (FY02, SRS).
Conduct cold testing of the CTS and evaporator pot retrieval system
(FY03, SRS).
Deploy the CTS pump tank retrieval system (FY03, SRS, TFA).
Document performance of the CTS pump tank retrieval system (FY03,
SRS, TFA).

ORR T1, and T2 Tank Retrieval System

Assemble and deploy a retrieval system for ORR HFIR tank (FY01, ORR,
TFA).
Assemble and deploy a retrieval system for ORR tanks T1 and T1 (FY01,
ORR, TFA).
Document performance of the retrieval systems for ORR HFIR, T1, and
T2 Tanks (FY01, ORR, TFA).

WVDP Small Vertical Tanks



TFA - Call For Proposals

http://emslws03/tfa/program/fy01mypp/1212.stm[10/13/2009 11:05:04 AM]

Document the results of current pipe and miscellaneous tank cleaning
technologies (FY01, WVDP, TFA).
Procure enhanced systems for pipe and miscellaneous tank cleaning
(FY01, WVDP, TFA).
Deploy enhanced systems for pipe and miscellaneous tank cleaning
(FY02, WVDP, TFA).

Table 5.21. Budget Profile: Horizontal and Small Tank Sludge
Mixing and Mobilization 

(TFA Technical Response A9382; WT-02-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL       

ORR       

SRS       

WVDP       

EM-50
TFA Total

 1100 500 300 TBD TBD

Unobstructed Tank Heel Retrieval

(TFA Technical Response A9367; Work Package WT-03-01)

After conventional waste retrieval techniques remove the bulk of the wastes
within a tank, tank heels usually remain. Removal of the tank heels is required
to maximize the amount of waste delivered to waste treatment and
immobilization processes and to minimize the amount of waste remaining in
the tanks for tank closure. Heel retrieval systems are needed that 1) minimize
the amount of water added to the tank, and 2) retrieve rapidly settling solids.

Heel retrieval from unobstructed tanks allows deployment of systems such as
vehicles and sluicers that are unrestricted by cooling coils or other tank
structures. These include SRS Type IV tanks, ORR GAAT tanks, and most
Hanford SSTs. The performance of heel retrieval equipment used to date will
be analyzed. Requirements will be established for retrieval of remaining waste
heels. A flat tank bottom cleaning system is needed for ORR and SRS that will
likely be vehicle deployed. The needed equipment will be assembled for use at
ORR and SRS. Retrieval systems for removal of the remaining coarse, sand-
like gunite chips and rubble from Tank W-9 at ORR will be evaluated for
deployment. This material will likely not be a candidate for pipeline transfer to
MVST. Alternate waste transfer methods must be evaluated. The Hanford C-
106 heel retrieval project (formerly known as the Hanford Tanks Initiative)
identified several alternate retrieval technologies that could be suitable to
remove hard heel waste from leaking tanks; provided characterization
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technologies for in-tank and the vadose zone; and provided retrieval
performance evaluation criteria. Hanford C-104 is now slated for demonstration
of this technology. ORR has deployed the Borehole Miner in their OHF tanks
and the Gunite Tank Cleaning system, consisting of the Modified Light Duty
Utility Arm, Houdini, and Houdini II, the Confined Sluicing End-Effector, and the
Hose Management system, in the ongoing retrieval of waste from the GAAT.

Workscope to provide technology solutions for tank heel retrieval includes:

GAAT Retrieval Closeout (ORR)

Complete removal of chips and rubble from Tank W-9 using the MLDUA
and Houdini (FY01, ORR, TFA).
Document performance of the GAAT retrieval (FY01, ORR, TFA).
Prepare equipment for transfer to other facilities as appropriate (FY01,
ORR, TFA).

Crawler-Based Retrieval System for Hanford

Resume industry contract for crawler-based retrieval system (FY01,
Hanford, TFA).
Procure and fabricate crawler-based retrieval system for SST retrieval
(FY02-FY03, Hanford, TFA).
Conduct cold testing of crawler-based retrieval system for SSTs (FY04,
Hanford, TFA).
Deploy a crawler-based retrieval system for Hanford SSTs (FY05,
Hanford, TFA).
Issue a recommendation document for SST heel retrieval at Hanford
(FY00, FY01, Hanford, TFA).
Design and fabricate a residual waste retrieval system for Hanford SSTs
(FY02, Hanford, TFA).
Complete testing of alternative sluicing nozzles for application in
unobstructed tanks (FY00, TFA).

Heel Retrieval from Unobstructed Tanks (SRS)

Define requirements for improved tools for a crawler system (FY01, SRS,
Robotics, TFA).
Complete design and procurement of improved tools and crawler system
(FY01, SRS, Robotics, TFA).
Deploy a crawler system with improved tools (FY02, SRS, Robotics,
TFA).

Table 5.22. Budget Profile: Unobstructed Tank Heel Retrieval
(TFA Technical Response A9367; Work Package WT-03-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL36WT51
RL09WT21
RL09WT22

150
650
400

100

1500

 

3000
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INEEL       

ORR       

SRS       

WVDP       

Subtotal  1200 1600 3000 TBD TBD

ASTD OR08SD10 70     

CMST       

NETL       

ESP       

International       

Robotics OR17C131
SR10C131

50
350

250    

University       

EM-50 TFA
Total

 1670 1850 3000 TBD TBD

Heel Retrieval from Obstructed Tanks

(TFA Technical Response A9361; Work Package WT-03-01)

Some waste storage tanks contain internal structures that obstruct attempts to
retrieve waste heels. These include SRS Type I, II, and III Tanks, INEEL HLW
tanks, WVDP HLW tanks, and some Hanford SSTs. INEEL needs a retrieval
system for removing sludges recently identified in their HLW tanks. WVDP is
completing retrieval operations and needs to sample residual wastes to
determine cleanliness levels. Workscope to provide technology solutions for
tank heel retrieval from obstructed tanks includes:

INEEL Heel Retrieval System

Complete cold testing of Spray Ball and Steam Jet retrieval systems
(FY01, INEEL, Robotics, TFA).
Conduct a radioactive demonstration of a prototype retrieval system
(FY01, INEEL, Robotics, TFA).
Develop a conceptual design for an INEEL heel retrieval system (FY02,
INEEL, TFA).
Develop retrieval processes and tools for INEEL's heel retrieval system
(FY02-FY03, INEEL, Robotics, TFA).
Conduct cold testing of a prototype INEEL heel retrieval system (FY03-
FY04, INEEL, Robotics, TFA).
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Heel Residuals Samples

Complete design and fabrication of a heel residuals sampler (FY01,
WVDP, Robotics, TFA).
Deploy a heels residual sampler (FY01, WVDP, TFA).
Provide the technical basis to support an NRC incidental waste
determination (FY01, WVDP, TFA).

Table 5.23. Budget Profile: Heel Retrieval from Obstructed
Tanks

(TFA Technical Response A9361; Work Package WT-03-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL36WT51 50 200 250   

INEEL ID70WT21 500 200 400 350  

ORR       

SRS       

WVDP OH00WT22 350     

Subtotal  900 400 650 350 TBD

       

ASTD       

CMST       

NETL       

ESP       

International       

Robotics OR17C131 150 200 250   

University       

EM-50 TFA
Total

 1050 600 900 350 TBD

Chemical Cleaning of Tanks

(TFA Technical Response A9363; Work Package WT-05-01)

The primary goal of chemical cleaning is to remove all the residual
contaminants from a waste tank. However, when this is not practical,
enhancing the removal of Tc-99 is desirable because Tc-99 has the highest
public dose potential after tank closure. Tc-99 becomes more soluble when
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oxidized, so oxidizing chemical treatments, such as peroxides or ozone, could
be effective. Development of improved chemical cleaning methods with the
assistance of Russian scientists will lead to recommendations for hot chemical
cleaning methods in FY01. Primary issues include criticality safety during waste
dissolution or softening, prevention of tank walls and floor disintegration, and
improved methods that minimize impacts on downstream treatment processes.
Chemical cleaning developments will consider bulk sludge removal, residual
heel removal, and selective Tc-99 removal. Investigation of using chemical
additions to enhance mechanical retrieval methods will also be evaluated,
particularly related to increasing retrieval performance in obstructed tanks.

Workscope to provide technology solutions for tank heel retrieval using
chemical cleaning includes:

Conduct a radioactive laboratory-scale demonstration of chemical
cleaning methods for SRS wastes (FY01-FY02, SRS, TFA).
Conduct cold tests of chemical cleaning methods for INEEL tank heels
(FY02, INEEL, TFA).
Conduct radioactive laboratory tests of chemical cleaning methods for
INEEL tank heels (FY03, INEEL, TFA).
Deploy a chemical cleaning system at SRS (FY03-FY04, SRS, TFA).
Document the performance of a chemical cleaning system (FY04, SRS,
TFA).
Issue a report on Khlopin Radium Institute studies of chemical cleaning
methods, including methods to soften bulk hardened sludges, to retrieve
INEEL heels, and to selectively remove Tc-99 (FY01, FY02, FY03,
Khlopin Radium Institute, TFA).

Table 5.24. Budget Profile: Chemical Cleaning of Tanks 
(TFA Technical Response A9363; Work Package WT-05-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL ID70WT21 50 200 400   

ORR       

SRS SR16WT51 535 300 600   

WVDP       

Subtotal  585 500 1000 TBD TBD

ASTD       

CMST       

NETL       

ESP       
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International HQ06T222 100 100 50   

Robotics       

University       

EM-50 TFA
Total

 685 600 1050 TBD TBD

Selective Chemical Dissolution of Tank Heels to Improve
Retrieval

(TFA Strategic Technical Response AA3S1; Work Package WT-05-01)

The solids heels in some tanks at Hanford and SRS are expected to include
larger particles or agglomerated particles that will be difficult to remove using
normal sluicing methods. In some cases, these solids may be significantly
different in composition relative to solids from the precipitation of bulk
components in the waste. The TFA is making a strategic investment to
investigate chemical methods to dissolve solids, break up agglomerates, or
reduce the particle size by some other method so that they can be more easily
removed from the waste. Initial workscope for this task includes:

Identification and evaluation of tank heel characteristics.
Development of simulants to represent troublesome heel components.
Laboratory testing of chemical methods to dissolve, break up, or reduce
the size of heel particulates.

Table 5.25. Budget Profile: Selective Chemical Dissolution of
Tank Heels to Improve Retrieval 

(TFA Technical Response AA3S1; Work Package WT-05-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL       

ORR       

SRS       

WVDP       

Subtotal     TBD TBD

ASTD       

CMST       

NETL       
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ESP  200 350    

International       

Robotics       

University       

EM-50 TFA
Total

 200 350  TBD TBD

Saltcake Dissolution Retrieval

(TFA Technical Response A9362; Work Package WT-02-01)

The Low-Volume Density Gradient (LVDG) retrieval method has been
proposed as a less costly system for SST saltcake retrieval at Hanford. By
placement of a single or multiple sprinklers through a riser into a SST, water
can be added to the tank, allowing the saltcake to dissolve. As the dissolution
proceeds, a transfer pump can transfer the dissolved salt out of the tank and
into a feed staging tank. This method appears to be significantly less expensive
and less complex than past practice sluicing for saltcake retrieval. Performance
data and retrieval efficiency data are needed and the impacts to in-tank
hardware and tank walls need to be determined. The chemistry involved in this
process is addressed in Problem Element 1.2.2.3, "Prepare Retrieved Waste
for Transfer and Pretreatment." Workscope to complete this activity includes:

Conduct pilot-scale testing of a LVDG concept to evaluate the process
and determine tank impacts (FY01, Hanford, TFA, SRS)
Design and procure an LVDG system for full-scale demonstration (FY02,
Hanford, TFA, SRS)
Conduct an cold demonstration of a full-scale LVDG system (FY02,
Hanford, TFA, SRS)
Design and procure an LVDG system for hot deployment (FY03, Hanford,
TFA, SRS)
Deploy an LVDG system at Hanford (FY04, Hanford, TFA, SRS) (S112
Tank)

In addition, methods are being sought to sluice salt/sludge tanks with arm-
mounted local low water sluice (S-102 Tank).

Table 5.26. Budget Profile: Saltcake Dissolution Retrieval
(TFA Technical Response A9362; Work Package WT-02-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL09WT22 400 500 1150 700  

INEEL       

ORR       
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SRS SR16WT51 25 25 25   

WVDP       

EM-50 TFA
Total

 425 525 1175  TBD

Retrieval from Potential Leaking Tasks

(TFA Strategic Technical Response AA3S2; Work Package WT-03-01)

Retrieval methods are needed for tanks that have the potential for leaking
during retrieval operations. The TFA is making a strategic investment to
identify, evaluate, and test technologies that could be used to retrieve wastes
while minimizing the impact to the surrounding environment. Workscope to
initiate this strategic task includes:

Define functions and requirements for a retrieval system for potentially
leaking tanks.
Identify and evaluate possible technologies for waste retrieval from
potential leaking tanks.
Conduct tests of promising technologies for waste retrieval from potential
leaking tanks.

Table 5.27. Budget Profile: Saltcake Dissolution Retrieval 
(TFA Technical Response A93S2; Work Package WT-03-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL       

ORR       

SRS       

WVDP       

EM-50
TFA Total

 100 200   TBD

Dry Solid Waste Retrieval

(TFA Technical Response A9331; Work Package WT-02-01, unfunded)

Highly radioactive waste material is stored in seven Calcined Solids Storage
Facilities (CSSFs) at INEEL. The calcine was in the form of granular solids or
powder when it was sent to storage. Some calcine may have formed a cake,
bridge or other agglomeration during storage. Systems are needed to retrieve
the granular solids and any caked material from the storage bins and to transfer
the materials to a processing facility for treatment and immobilization. Bin Set 1
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requires access risers to be installed to enable performance of sampling and
retrieval operations. Riser attachments and cutting methods must be designed
and cold tested before hot deployment.

Preliminary investigations at INEEL have been conducted with EM-30 funds to
identify requirements for retrieval of the calcine waste. Additional work is
needed to identify and resolve open issues before designing a dry retrieval
system for the INEEL calcine bins. Workscope to complete this activity
includes:

Provide a riser attachment and cutting method for Bin Set 1 to enable
calcine sampling.
Complete calcine sampling and characterization, including dislodging
testing.
Identify and evaluate commercial retrieval and transfer systems for dry
retrieval.

Waste Retrieval from Confined Spaces

(TFA Technical Response AA303; Work Package WT-12-01, unfunded)

Type I, II, and III waste storage tanks at SRS are equipped with an annular
space between the primary containment wall and the secondary containment
wall. Waste has leaked into the tank annulus of several waste tanks. Prior to
closing the tank, the waste in the annuli must be characterized and retrieved.
Ventilation ductwork routed around the bottom of each annulus limits access to
the annulus floor. In some cases, such as Tank 16, waste has leaked into the
ductwork. Characterization and retrieval technologies must be developed for
final disposition of these waste tanks.

The technical approach to the Tank 16 annulus, which will be considered as
the lead activity for this problem, is to first find out the chemistry of the waste so
that it can be determined whether chemical cleaning methods may be
applicable. Possible mechanical systems will be evaluated for retrieval as an
alternative to chemical retrieval. The objective is to show the relative value
between expensive chemical retrieval and expensive remote mechanical
retrieval. For example, if an arm-based system is considered, then issues
related to the number of risers that would need to be installed have to be
addressed. Functions and requirements need to be developed by SRS staff.
Calls will be issued on the retrieval approaches as the technical direction
becomes scoped out. Technologies developed by the D&D Focus Area and
other industrial sources will be used as resources.
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TFA - Multiyear Program Plan
FY01-FY05

Problem Element 1.2.1.4 Transfer Waste

Problem Element 1.2.1.4 Description and Priority Site Needs

After retrieval operations, waste transfer is required to move the waste to
storage, to provide supernate for use in a retrieval operation, or to stage
waste for subsequent blending or pretreatment. Transfers may occur from
tank-to-tank or tank-to-processing facility and can cover a distance of
several miles. During transfers, pipeline plugging has occurred at most sites
and can result in very costly delays and intensive efforts to mitigate the
plugging. Methods are needed to prevent plugging or, if plugging can't be
avoided, to mitigate the plugged lines. The site needs addressed in this
problem element are identified below in Table 5.28.

Table 5.28. Problem Element 1.2.1.4. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

RL-
WT023

Prediction of Solid
Phase Formation in
Static and Dynamic
Hanford Waste
Solutions

RL-
TW04

Pipeline
Unplugging

2367

RL-
WT062

Variable Suction
Level Transfer Pump

RL-
TW04

Waste
Transfer
Pumping

 

RL-
WT040-S

Mechanisms of Line
Plugging

RL-
TW04

  

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-

Waste
Transfer
Pumping

2367

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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HL02,
SR-HL04

SR00-
2039

Methods to Unplug
Waste Transfer Lines

SR-
HL01,
SR-
HL02,
SR-HL04

Pipeline
Unplugging

2367

ID-2.1.67 High Level Waste
Slurry Handling

ID-HLW-
103

Waste
Transfer
Pumping

 

Problem Element 1.2.1.4 Technical Tasks

Pipeline Unplugging

(TFA Technical Response A9376; Work Package WT-01-01)

As the tank cleanout and decommissioning program becomes active at
SRS, an increasing potential exists that current transfer lines will become
plugged (the DWPF recycle evaporator drain line plugged in August 1997).
Transfer systems will potentially become plugged if the solids concentration
of the material being transferred increases beyond the capacity of the prime
mover, which could be a jet or a pump. This can happen due to the solids
settling out within the pipe, as well as chemical reactions resulting in
precipitation or crystallization. Safe and cost-effective mechanical pipeline
unplugging systems are needed to mitigate future problems. Chemical
methods for pipeline unplugging are being investigated as described in
Problem Element 1.2.2.3, "Prepare Retrieved Waste for Transfer and
Pretreatment."

Pipeline unplugging is important to SRS and Hanford. Three key issues will
be examined with regard to transfer line blockages. First, there needs to be
an understanding of the factors that contribute to line blockage. Identifying
these factors will enable the implementation of programs and processes to
help prevent the formation of blockages. Second, once a blockage has
occurred there must be a method to locate and evaluate the blockage.
Third, once the blockage is located and evaluated, there must be a method
of unplugging the line without causing damage to the pipe. Related activities
will be conducted to develop waste conditioning methods and procedures to
reduce the potential for pipeline plugging (Problem Element 1.2.2.3).

Work activities to support site needs for pipeline unplugging will include

Identify chemical and physical parameters that influence pipeline
plugging.

Complete tests using waste simulants to determine minimum
settling velocity for particles, erosion factors, and the potential
for precipitation and adherence of waste to pipe walls during
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transport (FY01, TFA, University Programs).
Test gelation plugging and other effects of gelation on transfer
conditions (FY02, FY03, TFA, University Programs).

Demonstrate blockage location tools.

Select industrial partners to provide and demonstrate tools to
locate and/or evaluate transfer line blockages (FY01, TFA, EM-
50 University Programs).
Develop and test transfer line blockage location tools (FY01,
TFA, EM-50 University Programs).
Demonstrate developed technologies for locating blockage and
evaluate performance using simulants (FY03, TFA, EM-50
University Programs).Decision point for demonstration.

Demonstrate blockage removal tools.

-Select industrial partners to provide and demonstrate tools to
remove blockages from transfer lines (FY01, TFA, EM-50
University Programs).

Develop and test transfer line blockage removal tools (FY02,
TFA, EM-50 University Programs).
Demonstrate developed technologies for removing pipeline
blockages and evaluate performance using simulants (FY03,
TFA, EM-50 University Programs). Decision point for
demonstration.
Conduct hot demonstration of pipeline unplugging equipment.
(FY02, TFA, SRS)

Table 5.29. Budget Profile: Pipeline Unplugging
(TFA Technical Response A9376; Work Package WT-01-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL36WT51

RL09WT21

RL09WT22

150

200

125

50    

INEEL       

ORR       

SRS SRI6WT51 50 50 425   

WVDP       

Subtotal  525 100 425 TBD TBD

 TTP# FY01 FY02 FY03 FY04 FY05
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ASTD       

CMST       

NETL       

ESP       

International       

Robotics       

University  1050 450 500   

EM-50 TFA
Total

 1575 550 925 TBD TBD

Waste Transfer Pumping

(TFA Technical Response A9365; Work Package WT-02-01)

Transfer pumps are used to move supernate, sludge, slurry, and resins from
storage tanks to treatment facilities and other storage facilities. These
transfers typically occur through piping that could become plugged or that
may not be immediately available. SRS needs an improved telescoping
transfer pump that will improve pumping effectiveness to reduce the
residual heel volume. Hanford needs a transfer pump that can withstand the
forces of operating mixer pumps to ensure feed delivery meets
specifications and that can pump only supernate when required. INEEL is
selecting their HLW treatment processes and will need information to select
and size their slurry handing equipment.

Existing transfer paths from the old style SRS tanks are complicated and
require dedicated, intensive operations support. Additionally, these
decades-old transfer lines require significant, costly refurbishment to
achieve compliance with current DOE and regulatory requirements for
sludge transfers. In fact, transfer line upgrades in many cases are cost
prohibitive. Therefore, new temporary waste-transfer system designs that
can be installed above ground, bypassing failed or suspect lines, that meet
today's requirements (double-containment, leak detection, shielding, NPH
(natural phenomena hazards [e.g., earthquakes] protection, etc.) are
needed to support heel-removal operations.

To address these needs, the TFA is developing improved variable-depth
transfer pumps to meet the transfer pumping requirements at SRS and
Hanford, and is developing a temporary, above-ground, disposable transfer
line for applications where pipelines are nonexistent or plugged. Workscope
includes:

Variable-Depth Transfer Pump

Conduct feature tests on candidate variable-depth transfer pump
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designs (FY01, Hanford, SRS)
Issue final functions and requirements for variable-depth transfer
pump (FY01, Hanford, SRS)
Prepare final specifications for procurement of variable-depth transfer
pump (FY02, SRS)
Conduct cold testing of variable-depth transfer pump (FY03, SRS)
Deploy variable-depth transfer pump (FY04, SRS)

Temporary Transfer Line

Develop technical basis for decision to proceed with temporary
transfer line (FY01, SRS)
Procure temporary transfer line for application at SRS (FY01, SRS)
Deploy temporary transfer line (FY02, SRS)

INEEL Slurry Transfers

Conduct cold mockup tests to determine capabilities of the existing
waste transfer system (FY01, INEEL)
Determine functions and requirements for the INEEL waste transfer
system (FY02, FY03, INEEL)

Table 5.30. Budget Profile: Waste Transfer Pumping 
(TFA Technical Response A9365; Work Package WT-02-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL09WT22

RL36WT51

25

250

    

INEEL ID70WT21 150 100 150   

ORR       

SRS SR16WT51 450 650 400   

WVDP       

EM-50
TFA
Total

 875 750 550 TBD TBD
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TFA - Multiyear Program Plan
FY01-FY05

Problem Element 1.2.1.5 Detect and Mitigate Leaks

Problem Element 1.2.1.5 Description and Priority Site Needs

Tank leakage is a critical concern during long- and short-term waste storage,
as well as during retrieval operations. This problem element covers the
detection of leaks from storage tanks and the mitigation or repair of those
leaks to prevent widespread contaminant migration. Baseline leak detection
includes the use of drywells, radiation sensors below tanks, and tank liquid
level measurement. No baseline methods exist for leak repair or leak
mitigation. Subsurface barrier technologies are an example of the types of
mitigation methods that would fit within this problem element. The site needs
addressed in this problem element are identified below in Table 5.31.

Table 5.31. Problem Element 1.2.1.5. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

RL-
WT026

Tank Leak Detection
Systems for
Underground Single-
Shell Storage Tanks

RL-TW03 Leak
Detection

N/A

RL-
WT027

Tank Leak Mitigation
Systems

RL-TW03 Leak
Mitigation,
and Repair

N/A

RL-
WT037

Tank Heel
Removal/Closure
Technology

SR-HL01

SR-HL02

SR-HL03

Leak
Mitigation,
and Repair

 

Problem Element 1.2.1.5 Technical Tasks

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Tank Leak Mitigation

(TFA Technical Response A9157; Work Package WT-03-01)

Leak mitigation systems that improve on the current baseline approach are
needed. The objective is to prevent, curb, or eliminate the possibility or extent
of liquid waste leakage from underground storage tanks into the surrounding
soils. If cost-benefit, risk-reduction, and alternative evaluations of new
mitigating technologies determine that deployment, implementation, and
operation are feasible, then further evaluation should be pursued. Such
evaluations may include demonstrations and testing. Example concepts that
could be evaluated include retrieval methods that minimize the potential for
leakage, leak point and potential leak point location, "seek-and-seal" devices
and methods, administrative approaches that maximize the use and
coordination of currently available tools and methods, sheet barriers, close-
coupled grout injection barriers, and dry-air containment barriers. Workscope
to address the need leak mitigation and repair systems includes:

Identify and evaluate leak mitigation and repair systems.

Define functions and requirements for leak mitigation and repair
systems at Hanford and SRS (FY01, Hanford, SRS)
Identify and evaluate existing technolgies for Tank leak mitigation
and repair (FY01, TFA)
Develop and demonstrate tank leak mitigation and repair systems
(FY02, TFA, TBD).
Conduct hot demonstration of leak detection systems (FY03, TFA,
TBD).

Table 5.32. Budget Profile: Leak Detection, Mitigation, and
Repair

(TFA Technical Response A9157; Work Package WT-03-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL00WT21

RL08WT21

300

100

    

INEEL       

ORR       

SRS SR18WT21 100     

WVDP       

EM-50
TFA Total

 500 TBD TBD TBD TBD

Leak Detection
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(TFA Technical Response A9156; Work Package WT-12-01, unfunded)

The use of past-practice sluicing for removing waste from Hanford's SSTs
involves adding liquid to tanks, therefore increasing the potential for waste
leakage to the environment. Leak detection methods are needed that can
signal and quantify a leak from a tank and can be incorporated into design
features of retrieval systems and provide capability for the appropriate
mitigation actions. Detection systems that improve on the capabilities of the
current baseline approach (leak sensitivity is estimated to be about
8000 gallons) are needed. The objective is to detect a minimum quantity of
liquid escaping in real time so that appropriate risk-base monitoring and/or
mitigation measures can be implemented. Workscope to address the need for
leak detection includes

Identify and evaluate leak detection systems

Define functions and requirements for leak detection system.
Review and evaluate current leak detection systems available
through industry, the DOE complex, universities, and under
development.
Develop and demonstrate tank leak detection system.
Conduct hot demonstration of leak detection system.
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TFA - Multiyear Program Plan
FY01-FY05

Problem Element 1.2.2.2 Dissolve Waste

Problem Element 1.2.2.2 Description and Priority Site Needs

Calcination was the baseline technology at INEEL for solidifying liquid HLW
and storing it as a granular solid in underground stainless steel bins. This
problem element addresses development of methods to dissolve currently
stored calcine to support future radionuclide separations that are an option
for waste processing at the INEEL. The site needs addressed in this
problem element are shown below in Table 5.33.

Table 5.33. Problem Element 1.2.2.2. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

ID-2.1.51 Develop Calcine
Dissolution Kinetics
for Solid/Liquid
Equilibria

ID-HLW-
103

Calcine
Dissolution

881

ID-2.1.52 Characterization of
Solids from Calcine
Dissolution

ID-HLW-
103

Calcine
Dissolution

881

Problem Element 1.2.2.2 Technical Tasks

Calcine Dissolution

(TFA Technical Response A9532; Work Package WT-11-01, unfunded)

The waste processing option for INEEL HLW calcine includes a separations
flowsheet option and requires dissolution of calcine before radionuclide
separation. Calcine must be dissolved to a form that is compatible with
radionuclide separation technologies. Parameters affecting dissolution

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Call For Proposals

http://emslws03/tfa/program/fy01mypp/1222.stm[10/13/2009 11:05:12 AM]

efficiency must be defined, and scale-up and design of a calcine dissolver
must be completed to support Title 1 design of a treatment plant.

Work activities to support INEEL's need for calcine dissolution will include:

Develop dissolution rate and kinetic expressions for calcine
dissolution.

Complete laboratory tests to determine rate and kinetic
expressions for calcine dissolution using surrogate and actual
calcine waste.
Expand on existing AEAT work to model calcine dissolution.

Evaluate dissolver equipment designs and test preferred concepts at a
bench-scale.

Complete conceptual design of pilot plant dissolver based on
laboratory kinetics experiments.
Demonstrate calcine dissolution at the bench-scale using
surrogate wastes and pilot-plant design. Validate design and
scale-up relationships from laboratory scale.
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TFA - Multiyear Program Plan
FY01-FY05

Problem Element 1.2.2.3 Prepare Retrieved Waste
for Transfer and Pretreatment

Problem Element 1.2.2.3 Description and Priority Site Needs

Waste transfers and pretreatment facilities require feed streams that can be
transferred without plugging pipelines and are compatible with pretreatment
unit operations (e.g., density, solids content, rheology, particle size, blending
reactions, chemistry). Physical and chemical properties of tank waste can
impact the efficiency of pretreatment processes. Various chemical
combinations can lead to gelation or precipitation, which will adversely
impact waste transfers and processing. A better understanding of sludge
and saltcake chemistry and its impact on dissolution rates, pipeline
transfers, and mixing operations is needed. This interface with retrieval and
transfer focuses on understanding the effects of properties on waste
transfer and pretreatment process efficiency. This understanding will ensure
selection of appropriate operating parameters and performance
requirements during retrieval, conditioning, transfer, and storage of wastes.
The site needs addressed in this problem element are identified below in
Table 5.34.

Table 5.34. Problem Element 1.2.2.3 Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

RL-
WT023

Prediction of Solid
Phase Formation in
Static and Dynamic
Hanford Tank Waste
Solution

RL-
TW04

Tank Waste
Chemistry
and
Dynamics

233,
1989,
2096,
2367

RL-
WT040-S

Mechanisms of Line
Plugging

RL-
TW04

  

http://www.tanks.org/
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RL-
WT049-S

Effect of Processing
on Gas Release,
Waste
Sedimentation,
Rheological and
Other Behaviors

RL-
TW04

Related
EMSP
Project
54628

 

RL-
WT063

Retrieval and
Closure - Hanford
SST Saltcake
Dissolution Retrieval

RL-
TW04

Tank Waste
Chemistry
and
Dynamics

1989,
2096

RL-
WT071

Provide Laboratory
Development
Support and ESP
Modeling Support for
the Back Dilution of
Tank 241-SY-101

RL-
TW03

Tank Waste
Chemistry
and
Dynamics

 

RL-
WT075-S

HLW Solid Phase
Characterization

RL-
TW01

  

RL-
WT078-S

Plutonium
Segregation and
Association in HLW

RL-
TW04

  

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-HL03

Tank Waste
Chemistry
and
Dynamics

 

SR00-
2039

Methods to Unplug
Waste Transfer
Lines

SR-
HL01,
SR-
HL02,
SR-HL03

Tank Waste
Chemistry
and
Dynamics

233,
2096,
2367

OR-TK-
04

Sludge Mixing and
Slurry Transport

OR-321 Tank Waste
Chemistry
and
Dynamics

233,
2096,
2367

Problem Element 1.2.2.3 Technical Tasks

HLW Tank Waste Chemistry

(TFA Technical Response A9554; Work Package WT-08-01)

Unwanted solid formations have interrupted waste transfers at Hanford and
waste processing at SRS. The Hanford concern is with the formation of
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pipeline plugs, while the formation of aluminosilicates in the evaporator
system is the immediate concern at SRS. Understanding the phenomena of
line plugging and scale buildup associated with waste retrieval, transfer, and
treatment is needed to define operating conditions for these activities and to
identify methods for pipe plug recovery. This work provides the chemical
and thermochemical understanding of pipeline plugging and is closely
related to work in Problem Element 1.2.1.4, "Transfer Waste," in which
methods to unplug pipelines are being developed.

At Hanford, saltcake will be retrieved for subsequent treatment and
immobilization. The baseline approach for retrieval of saltcake involves
aqueous dissolution. Two saltcake retrieval processes, past-practice
sluicing and low-volume density gradient, are currently under consideration.
The chemistry of the dissolved saltcake is expected to be very complex and
the dilution of dissolved saltcake can lead to additional solids formation such
that the wastes would not meet feed specifications. The chemistry of
saltcake dissolution is studied here, while the retrieval processes are
described in Problem Element 1.2.1.2, "Mobilize Bulk and Heel Wastes."

The TFA is conducting an integrated program that includes work on solids
formation, waste transport chemistry, sludge settling, and saltcake
dissolution designed to solve this complex problem. The overall program
includes the following activities; 1) prediction of solids formation from ionic
waste solutions, 2) measurement and prediction of the viscosity of waste
solution and slurries, 3) measurement of the kinetics of precipitation and
measurement of precipitate properties, 4) development of chemical
methods to remove pipeline plugs, 5) pilot-scale tests of slurry transfers and
saltwell pumping, 6) development of slurry transport and saltwell pumping
models, 7) measurement of the properties of settling sludge suspensions,
8) lab dissolution testing with actual saltcake, and 9) ESP code
development and validation. The EMSP has funded a related project,
"Colloidal Agglomerates in Tank Sludge. Impact on Waste Processing"
(54628). The TFA is monitoring the progress of this project for application to
the program.

Workscope to address these needs include:

Determine the effects of temperature change, heat-transfer rate,
supersaturation, and sheer rate on kinetics and properties of solids
formation for Hanford wastes (FY01-FY02, Hanford, TFA, International
Programs).
Provide final recommendations for operating envelopes for Hanford
waste transfers (FY01, Hanford, TFA).
Determine the kinetics of formation of aluminosilicate and sodium
diuranate in SRS evaporator system (FY01, SRS, TFA).
Determine the effects of recycle on aluminosilicate formation (FY02,
SRS, TFA).
Complete laboratory studies of chemical methods to remove pipeline
plugs at Hanford and SRS (FY01-FY02, Hanford, SRS, TFA).
Complete pilot-scale pipe loop tests of chemical methods for pipeline
unplugging (FY01-FY02, Hanford, SRS, TFA, University Programs).
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Provide data and models on waste stability during transport (FY01-
FY02, TFA, University Programs).
Develop and demonstrate engineering tools to predict the stability of
Hanford waste feeds during slurry transport and saltwell pumping
(FY01-FY02, Hanford, TFA).
Provide final recommendations for operating envelopes for SRS waste
transfers (FY02).
Complete dissolution tests on selected actual Hanford saltcake
samples (FY01, Hanford, TFA).
Determine radionuclide partitioning during saltcake dissolution testing
(FY01-FY02, Hanford, TFA).
Modify ESP code to include Pitzer parameters based on EMSP funded
work in project "Chemical Speciation of Strontium, Americium, and
Curium in High-Level Waste. Predictive Modeling of Phase
Partitioning During Tank Processing" (54621).
Complete benchmarking and validation of ESP code for Hanford
saltcake wastes (FY01).

Table 5.35. Budget Profile: Prevention of Solids Formation 
(TFA Technical Response A9554; Work Package WT-08-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL09WT32

RL08WT41

RL36WT41

250

550

250

250

200

 

200

  

INEEL       

ORR OR16WT41 875 750    

SRS SR19WT31 125 125    

WVDP       

Subtotal  2050 1325 200 TBD TBD

ASTD       

CMST       

NETL       

ESP       

International HQ06PS11 125 125    

Robotics       

University FT07IP02 850 700    
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EM-50 TFA
Total

 3025 2450 200 TBD TBD
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Problem Element 1.2.2.4 Clarify Liquid Stream

Problem Element 1.2.2.4 Description and Priority Site Needs

Liquid wastes retrieved from storage tanks require clarification (i.e., filtration,
centrifuging, decanting) to remove suspended solids, such as sludges or
precipitates, that may interfere with downstream processing. The site need
addressed by this problem element is addressed below in Table 5.36.

Table 5.36. Problem Element 1.2.2.4. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

ID-2.1.64 Solid-Liquid
Separation
Equipment
Development and
Application

ID-HLW-
103

Solid Liquid
Separations

350

Problem Element 1.2.2.4 Technical Tasks

Solid/Liquid Separations

(TFA Technical Response A9584; Work Package WT-08-01)

INEEL is developing their flowsheet for treatment of tank wastes and
anticipates that solid/liquid separations will be included in the waste treatment
process. Due to physical and chemical variations of the undissolved solids in
the INEEL wastes and the lack of solids characterization data, additional
testing of solid/liquid separations is needed to define operating conditions and
performance limitations. Amenable filtration technologies must ultimately be
tested with actual concentrated INEEL tank wastes.

The Cells Unit Filter (CUF) crossflow filtration unit will be used to obtain

http://www.tanks.org/
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solid/liquid separations data.

Workscope to address this need includes:

Reassemble CUF crossflow filtration equipment installation in INTEC
hot cells (FY01, INEEL, TFA).
Perform solid/liquid separations testing with CUF and surrogate and
concentrated tank wastes and heels (FY01, INEEL, TFA).
Conduct solid/liquid separations pilot-scale testing using selected
separations method (FY02, INEEL, TFA).

Table 5.37. Budget Profile: Solid Liquid Separations 
(TFA Technical Response A9584; Work Package WT-08-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL ID70WT32 300 500    

ORR       

SRS       

WVDP       

EM-50
TFA Total

 300 500 TBD TBD TBD
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FY01-FY05

Problem Element 1.2.2.5 Remove Radionuclides

Problem Element 1.2.2.5 Description and Priority Site Needs

Radionuclide removal from tank waste supernate and dissolved wastes is a
primary requirement at all the DOE waste tank sites. This is because the
presence of radionuclides directly impacts waste immobilization decisions and
the volume and cost of low-level and high-level wastes generated. The primary
radionuclides of concern are cesium (Cs), strontium (Sr), technetium (Tc), and
transuranic elements (TRUs). Removal processes for these radionuclides
include in-tank, at-tank (compact processing), and out-of-tank (processing
facility unit operations), which separate and concentrate the radionuclides of
concern. The site needs addressed in this problem element are identified below
in Table 5.38.

Table 5.38. Problem Element 1.2.2.4. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

RL-
WT082

Crystalline
Silicotitanate Non-
Elutable Sorbent

RL-TW05 Alternatives to
In-Tank
Precipitation

21, 2009

SR00-
2034

Second Generation
Salt Feed
Preparation

SR-HL13   

SR00-
2053-S

Develop and
Alternative Sorbent
to Replace
Monosodium Titanate
for Sr and Actinide
Removal

SR-HL01

SR-HL02

Related EMSP
Projects

54735, 60345

 

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - FY01-05 Multiyear Program Plan

http://emslws03/tfa/program/fy01mypp/1225.stm[10/13/2009 11:05:19 AM]

ID-2.1.06 TRU, Cs, and Sr
Removal from High
Activity Wastes

ID-HLW-
103

Solvent
Extraction
Processes for
Dissolved
Calcine

21, 347,
2096

ID-2.1.28 Cs and Sr Removal
from Newly
Generated Liquid
Waste

ID-HLW-
103

Cesium
Removal Using
Crystalline
Silicotitianate

21

ID-2.1.56 Mercury Treatment
for Aluminum Calcine

ID-HLW-
103

Solvent
Extraction
Processes for
Dissolved
Calcine

 

ID-2.1.68 Technetium Removal
from INEEL High
Level Waste

ID-HLW-
101

Solvent
Extraction
Processes for
Dissolved
Calcine

 

OR-TK-
11

ORNL Tank
Supernatant
Pretreatment

OR-311 Modular
Evaporator Ion
Exchange
System

20, 21,
2096

Problem Element 1.2.2.5 Technical Tasks

Solvent Extraction Processes for Dissolved Calcine

(TFA Technical Response A9501; Work Package WT-09-01)

Separation of key radionuclides from dissolved calcine is being investigated to
support selecting a preferred treatment option for INEEL's calcined HLW.
Alternative radionuclide separations methods are being investigated to provide
data required to develop technology roadmaps and recommendations for the
INEEL HLW EIS Record of Decision for calcine treatment and disposal.

The removal of Cs and other radionuclides may be accomplished via solvent
extraction technology, which has been under development by the DOE-EM
programs for over ten years. The TRUEX process, for TRU component
removal, will be developed to provide working flowsheets for demonstration
and implementation in centrifugal contactor equipment. An alternative and
promising approach to using two discrete unit operations to remove Cs and
actinides is the UNEX process, which has been demonstrated to effectively
remove these radionuclides as well as Sr from actual tank waste down to Class
A LLW levels. This chemistry and flowsheet design also needs to be developed
and demonstrated, as well as verified with actual concentrated waste feed
streams.
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Workscope to address this need includes:

Conduct radioactive tests with dissolved calcine to demonstrate Cs, Sr,
and TRU separations using individual solvent extraction processes
(FY01, INEEL, TFA).
Develop UNEX process for removal of Cs, Sr, and TRU (FY01, INEEL,
Khlopin Radium Institute, TFA).

Table 5.39. Budget Profile: Solvent Extraction Processes for
Dissolved Calcine 

(TFA Technical Response A9501; Work Package WT-09-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL ID70WT32 350 TBD    

ORR       

SRS       

WVDP       

Subtotal  350 TBD TBD TBD TBD

       

ASTD       

CMST       

NETL       

ESP       

International HQ06T222 150 150    

Robotics       

University       

EM-50 TFA
Total

 500 TBD TBD TBD TBD

Salt Processing Project Technical Research and Development

(TFA Technical Response A9570; Work Package WT-09-01)

The Department of Energy's (DOE) Savannah River Site (SRS) high-level
waste (HLW) program is responsible for storage, treatment (separation) and
vitrification of HLW for disposal. The Salt Processing Project (SPP) is the salt
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waste treatment portion of the HLW cleanup effort. The overall SPP
encompasses the selection, design, construction and operation of effective
treatment technologies to prepare the salt waste feed material for the site's
Saltstone facility and vitrification facility (Defense Waste Processing Facility,
[DWPF]). Major constituents that must be separated and sent as feed to DWPF
include actinides, strontium, and cesium.

Due to technical, production, and safety issues, the baseline technology for salt
processing was suspended in 1998 and efforts shifted to identification of
alternative separation technologies. Based on rigorous identification and
screening of alternatives, several technical options were selected for further
consideration. Testing activities were pursued in 1998 and 1999 to support
downselect and pre-conceptual design of a preferred option. However, the
results of testing along with several independent reviews (including the
National Academy of Sciences [NAS]) concluded that additional research and
development (R&D) is required for all technical options before an appropriate
downselection can be made.

The TFA is supporting the EM-40 led Technical Working Group by providing
direct oversight and management of the research and development associated
with the SPP. The SPP/research and development focuses on activities related
to conducting the necessary research and development for four primary
technology alternatives that separate selected radionuclides from HLW prior to
vitrification.

Three technology alternatives currently being pursued to remove cesium
include:

1. Small Tank Tetraphenylborate Precipitation (STTP)

2. Non-Elutable Ion Exchange Using Crystalline Silicotitanate (CST)

3. Caustic Side Solvent Extraction (CSEX)

In addition, alpha removal technology is also being investigated as part of the
overall salt processing flowsheet development.

The scope of the SPP/research and development is to conduct the
development and testing necessary to reduce the technical uncertainties of
each separation technology to enable a downselection to be made and support
follow-on design and scale-up.

Workscope to be conducted in FY01 includes:

Cesium Separations Using Non-Elutable Ion Exchange Using Crystalline
Silicotitanate (CST)

Determine long-term thermal and chemical stability of CST and impact on
performance (FY01, SRS, TFA).
Develop and demonstrate solution to column plugging during CST
pretreatment and during extended column operation (FY01, SRS, TFA).
Collaborate with the vendor to optimize CST or pretreatment process to
mitigate solids formation (FY01, SRS).
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Recommend operability regime for CSTs (FY01, SRS, TFA).
The EMSP has funded a related project "New Silicotitanate Waste Forms.
Development and Characterization" (60345).

Cesium Separations using Small Tank Tetraphenylborate (TPB) Precipitation

Verify TPB decomposition process using both simulant and real waste in
bench-scale CSTR (FY01, SRS, TFA).
Develop fundamental understanding of TPB decomposition chemistry,
including key catalysts (FY01, SRS).

Cesium Separations using Caustic Side Solvent Extraction

Determine radiation stability of alternative solvents and impact on
performance (FY01, SRS, TFA).
Determine partitioning of organic and inorganic waste components in
extractant (FY01, SRS, TFA).
Determine performance of extractant with respect to variations in waste
composition (FY01, SRS, TFA).
Commercialize production of extractant (FY01, SRS, TFA, ORNL).
Determine impacts of solution composition and suspended solids on
contactor performance (FY01, SRS, TFA).
Demonstrate with 2-cm contactors, using both simulant and real waste,
the current flowsheet over extended solvent recycle (FY01, SRS, TFA).
Demonstrate solvent recovery from aqueous raffinate (FY01, SRS, TFA).
The EMSP has funded a related project "Design and Synthesis of the
Next Generation of Crown Ethers for Waste Separations. An Inter-
Laboratory Comprehensive Proposal" (55087).

Strontium and Actinide Separations for SRS

Evaluate alternatives to monosodium titanate (MST) as a sorbent for Sr
and actinide removal (FY01, SRS, TFA).
Test MST filtration at pilot-scale (FY01, SRS).
Develop prototype for on-line monitoring of cesium, alpha, and strontium
analysis (FY01, SRS).
Develop fundamental understanding of actinide sorption by MST, e.g., Pu
collodial and Pu speciation (FY01, SRS).
Evaluate centrifugation, vibratory enhanced cross-flow filtration, and
dead-end filtration for solid/liquid separations (FY01, SRS, TFA).
Evaluate chemical additives to improve solid/liquid separations (FY01,
SRS, TFA).
Evaluate settling as a solid/liquid separations approach (FY01, SRS,
TFA).

Table 5.40. Budget Profile: Salt Processing Project Technical
Research and Development 

(TFA Technical Response A9570; Work Package WT-09-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL31WT21 800     
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RL09WT32 752

INEEL       

ORR OR01WT21

OR01WT22

2130

1788

    

SRS SR01WT21 960     

WVDP       

ANL CH21WT21 850     

SNL AL21WT21 340     

EM-50
TFA Total

 7620 7800 TBD TBD TBD
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Problem Element 1.2.2.6 Integrate Pretreatment and
Immobilization Technology Systems

Problem Element 1.2.2.6 Description and Priority Site Needs

Pretreatment and immobilization systems are intimately related because the
chemistry and performance requirements of one system directly impacts the
other. This problem element provides the understanding and tools necessary to
integrate the pretreatment and immobilization processes.

Table 5.41. Problem Element 1.2.2.6. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number Technical Task
OST

Number
SR00-
2055

Increase in
Applicability/Efficiency
of High-Level Waste
Planning Tool

SR-HL05 Integration/Optimization
of High Activity/Low
Activity Waste Process
Flowsheet

 

ID-2.1.24 Integration/Optimization
of High Activity/Low
Activity Waste Process
Flowsheet

ID-HLW-
103

Integration/Optimization
of High Activity/Low
Activity Waste Process
Flowsheet

 

ID-2.1.24 Treatment/Disposition
of Removed Tank
Solids

ID-HLW-
103

Integration/Optimization
of High Activity/Low
Activity Waste Process
Flowsheet

 

Problem Element 1.2.2.6 Technical Tasks

Integration/Optimization of High-Activity/Low-Activity Waste
Process Flowsheet

(TFA Technical Response A9709; Work Package WT-06-01)
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Many alternatives and options are being considered for the treatment and
qualification of radioactive wastes located at INTEC for permanent disposal.
Adequate evaluation of these options requires that each one have a process flow
diagram and associated mass and energy balances. The flowsheet provides the
technical basis for performing process definition cost estimates, safety
evaluations, and estimates of impact to the environment. Later, they provide the
technical bases for facility design and operating permit applications. The existing
flowsheet development tools, both mathematical models and software, need to
be integrated into a single simulation model to perform these calculations
automatically, with minimal effort on the part of the engineer(s) who are tasked
with doing this work. This integrated model will provide more process
performance information required for further evaluations.

At SRS, DuPont's Chemical Process Evaluation System (CPES), its associated
chemical database, and the DWPF's Product Composition Control System
(PCCS) are used to support HLW system planning efforts and perform flowsheet
evaluations. An efficient flowsheet tool is still needed during HLW process
operation to support evaluation of waste tank blending scenarios (including
evaluation of salt disposition options), identify process and cost improvements,
and generate necessary data for regulatory and other needs. Conversion of the
CPES to a vendor supported, industry standard simulation program and the
addition of PCCS functionality will increase the efficiency of planning
calculations, ensure long term software support, and provide a program that will
be widely supported at SRS and across the DOE complex.

Workscope to complete this activity includes:

Complete the software QA Plan, Software Requirements Specification,
Process Options Description, and Software Design Document (FY01, TFA,
INEEL, SRS).
Complete an integrated steady-state flowsheet for the selected processing
option (FY01, TFA, INEEL).
Update the Software Requirements Specification, Process Options
Description, and Software Design Document to include the downselected
process option and dynamic process simulation (FY02, TFA, INEEL, SRS).
Complete dynamic integrated flowsheets and update steady-state
integrated process flowsheets (FY03, FY04, TFA, INEEL, SRS).

Table 5.42. Budget Profile: Integration/Optimization of High
Activity/Low Activity Waste Process Flowsheet 

(TFA Technical Response A9709; Work Package WT-06-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL ID77WT31 280 150 290   

ORR       

SRS SR16WT31 260 170 410   
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WVDP       

EM-50
TFA Total

 540 320 700 TBD TBD
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Problem Element 1.2.2.7 Process Sludge

Problem Element 1.2.2.7 Description and Priority Site Needs

Sludge waste requires processing to remove entrained radionuclides for
downstream separation and processing, and to remove salts and minerals
that may impact downstream vitrification. Sludges at SRS, Hanford, and
ORR will require processing to remove nonradioactive constituents (e.g.,
aluminum, chromium, technetium, or phosphate) that either add to the
volume of immobilized HLW or impact immobilization processing. Sludge
processing primarily involves washing and separations. The site needs
addressed in this problem element are identified below in Table 5.43.

Table 5.43. Problem Element 1.2.2.7. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

ORTK-05 Tank Sludge and
Supernatant
Separations

OR-151

OR-311

Sludge
Processing
Studies

 

RL-
WT024

Enhanced
Sludge Washing
Process Data

RL-
TW04

Sludge
Processing
Studies

233,
2096,
2236

RL-
WT037-S

Sludge
Treatment

RL-
TW04

Related
Relevant EMSP
Projects 54765,
54773, 60403,
65368, 65411

 

RL-
WT038-S

Process Models
for Sludge
Treatment

RL-
TW04

Related
Relevant EMSP
Project 59982

 

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
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RL-
WT078-S

Plutonium
segregation and
Association in
HLW

RL-
TW04

  

RL-
WT070

Uncertainty
Estimation of
Hanford Best
Basis Toxic
Waste Inventory,
Concentration,
Phase and
Waste Type

RL-
TW01

Sludge
Processing
Studies

 

SR00-
2052

Aluminum
Dissolution from
HAW Sludge and
Its Impact on
Downstream

SR-HL02

SR-HL05

Sludge
Processing
Studies

 

Problem Element 1.2.2.7 Technical Tasks

Sludge Processing Studies

(TFA Technical Response A9555; Work Package WT-08-01)

To reduce the volume and, thus, the cost of treating HLW from tanks at
Hanford and SRS, it will be necessary to leach or wash as much of the bulk
sodium and aluminum from the waste solids (sludges) as possible. Some
Hanford tanks contain significant quantities of materials such as phosphate
and chromium that, at high concentrations, can severely affect the
production or quality of the vitrified HLW. In those cases, it will be necessary
to leach the phosphate and/or chromium from the sludges or increase the
volume of glass (by diluting those components sufficiently to maintain
acceptable glass properties). The baseline sludge treatment process at
Hanford is Enhanced Sludge Washing (ESW), which involves a series of
inhibited water washes, and caustic leaches to remove water-soluble salts,
aluminum, and key components such as phosphate and chromium.

At SRS, aluminum in the tank sludges has been observed to transform from
a more readily dissolved form of aluminum hydroxide (Gibbsite) to a less
readily dissolved form (Boehmite). The SRS sludges need to be
characterized with respect to the form of aluminum and impacts on
dissolution performance.

Tanks T1 and T2 at ORR are 5,000-gal stainless steel, horizontal tanks.
The High Flux Isotope Reactor (HFIR) tank is a slightly larger concrete tank.
These three tanks contain approximately 8,000 gal of resin beads and
sludge resulting from the neutralization of liquid waste previously stored in
the tanks. The waste must be removed and treated for storage or disposal
in 2001 in order to meet the site's Federal Facilities Compliance Agreement.
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The liquid waste can be treated in existing waste treatment facilities.
However, the resin/sludge mixture does not meet waste acceptance criteria
for existing facilities; it must be pretreated to remove the TRU components
prior to future storage, treatment, or disposal.

The EMSP is funding several projects related to sludge processing studies.
The TFA is monitoring the progress of these projects for application to the
program. These projects include:

Enhanced Sludge Processing of HLW. Hydrothermal Oxidation of
Chromium, Technetium, and Complexants by Nitrate (54765)
Microstructural Properties of High Level Waste Concentrates and Gels
with Raman and Infrared Spectroscopies (54773)
Phase Chemistry of Tank Sludge Residual Components (60403)
Speciation, Dissolution, and Redox Reactions of Chromium Relevant
to Pretreatment and Separation of High-Level Wastes (65368)
Precipitation and Deposition of Aluminum-Containing Phases in Tank
Waste (65411)
Reactivity of Peroxynitrite for Hanford Waste Management and
Remediation (59982)

Workscope to address the sludge processing needs includes:

Hanford Sludge Washing Studies

Conduct parametric tests of caustic leaching with additional Hanford
sludges (FY01-FY02, Hanford, ESP, TFA)
Develop chemistry models and databases to quantitatively model the
enhanced sludge washing process (FY01-FY02, University Programs,
MSU/DIAL, TFA)
Determine optimum process conditions for sludge washing of Hanford
wastes (FY01-FY02, ESP, TFA)

SRS Sludge Washing Studies

Characterize the aluminum form and dissolution performance for SRS
tank waste sludges (FY01-FY02, SRS, ESP, TFA)
Determine optimum process conditions for sludge processing of SRS
waste sludges (FY01-FY02, ESP, TFA)

ORR T1, and T2 Sludge Treatment

Conduct a parametric sludge treatment study with actual ORR tank
waste samples to determine an appropriate treatment technique
(FY01, ORR, TFA)

Table 5.44. Budget Profile: Sludge Processing Studies 
(TFA Technical Response A9555; Work Package WT-08-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL36WT41 150 100    
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RL08WT41

RL09WT32

100

465

100

INEEL       

ORR OR16WT41 35     

SRS SR19WT31 150 100    

WVDP       

Subtotal  900 300 TBD TBD TBD

       

ASTD       

CMST       

NETL       

ESP RL00C321 825 1800    

International       

Robotics       

University FT07IP02 200 200    

EM-50 TFA
Total

 1925 2300 TBD TBD TBD

Removal of Key Non-Radioactive Elements from Tank Wastes

(TFA Strategic Technical Response AA5S1; Work Package WT-08-01)

HLW tanks across the DOE complex contain elements or components that
are not radioactive and are present in only low to moderately low
concentrations. However, these components present real or potential
problems with further pretreatment or treatment of the wastes. Removal of
abundant nonradioactive components is covered in the Enhanced Sludge
Washing project (Technical Response A9555). Components that are difficult
to handle in the glass melters are particular problems. Some example
problem components are chromium, phosphate, sulfate, mercury, and noble
metals. Typical HLW glasses can only contain limited concentrations of
these elements, and the elements may require more extensive effluent
treatment systems. These concentration limits can be met at all sites if the
wastes from different tanks can be blended to an "average" waste
composition, or by other blending procedures. Blending has its own costs
and risks associated with the potential for pipeline plugging.
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The TFA is making a strategic investment to identify and evaluate
innovative methods for removing these key nonradioactive elements from
the tank wastes as part of a pretreatment process. The focus of the work
will be on removal of chromium, phosphate, and sulfate from alkaline
sludges, and mercury from alkaline sludges and scrubber solutions. The
workscope to be conducted includes testing with simulated and actual tank
wastes and preparation of a conceptual flowsheet for the removal
process(es).

Table 5.45. Budget Profile: Removal of Key Non-Radioactive
Elements from Tank Wastes 

(TFA Technical Response AA5S1; Work Package WT-08-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL       

ORR       

SRS       

WVDP       

EM-50
TFA Total

 250 250 TBD TBD TBD
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Problem Element 1.2.3.1 Process LLW

Problem Element 1.2.3.1 Description and Priority Site Needs

The low-level waste (LLW) streams produced during pretreatment separation
operations will require immobilization to produce an acceptable waste form for
disposal. Each of the DOE tank waste sites are considering different
immobilization and disposal options for LLW, ranging from grout to glass, and
from onsite to off-site disposal. The site needs addressed in this problem
element are identified below in Table 5.46.

Table 5.46. Problem Element 1.2.3.1. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

ID-2.1.23 Low-Activity
Wasteform
Qualification

ID-HLW-
103

Conditioning
and
Immobilization
of Low-
Activity Waste

21, 82,
2094,
2371

ID-2.1.28 Cs and Sr Removal
from Newly
Generated Liquid
Waste

ID-HLW-
103

Conditioning
and
Immobilization
of Low-
Activity Waste

21, 82,
2094,
2371

ID-2.1.35 Direct Immobilization
of INTEC Sodium-
Bearing and Newly
Generated Liquid
Waste

ID-HLW-
103

Conditioning
and
Immobilization
of Low-
Activity Waste

21, 82,
2094,
2371

ID-2.1.38 Conditioning of Low ID-HLW- Conditioning 21, 82,

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - FY01-05 Multiyear Program Plan

http://emslws03/tfa/program/fy01mypp/1231.stm[10/13/2009 11:05:26 AM]

Activity Wastes for
Treatment

103 and
Immobilization
of Low-
Activity Waste

2094,
2371

ID-2.1.40 Low Activity Waste
Grout Sorbent
Addition to Reduce
Leachability

ID-HLW-
103

Conditioning
and
Immobilization
of Low-
Activity Waste

21, 82,
2094,
2371

ID-2.1.66 Treatment/Disposition
of Spent Ion
Exchange Resins

ID-HLW-
103

Conditioning
and
Immobilization
of Low-
Activity Waste

21, 82,
2094,
2371

OR-TK-
06

Tank Sludge
Supernatant
Immobilization

OR-311

OR-151

Conditioning
and
Immobilization
of Low-
Activity Waste

21, 82,
2094,
2371

Problem Element 1.2.3.1 Technical Tasks

Conditioning and Immobilization of Low-Activity Waste

(TFA Technical Response A9719; Work Package WT-07-01)

The current baseline for LLW immobilization at SRS, ORR, and INEEL is
grouting. The baseline for Hanford is being established based on performance
requirements set forth in the Tank Waste Remediation System (TWRS)
privatization contract. Glass waste forms are being considered for Hanford
and have been used for M Area sludges at SRS. At INEEL, high nitrate levels
in LLW feed require development of an appropriate LLW grout formulation. At
ORR and INEEL, work is needed to identify sorbents and stabilizers that will
serve as binders or additives for retaining hazardous constituents and
radionuclides in order to enhance the performance of the waste form. A sound
basis for selecting LLW forms and the data needed to make this selection
would help DOE evaluate proposals, support design decisions, and provide
stakeholders with better information for considering waste form options.

Under a jointly funded EM-50 and EM-30 development effort, AEAT and
INEEL prepared several grout formulations. This work provided candidate
grout formulations for denitration and direct grouting of the LAW fractions.

Workscope to complete this activity includes:

Evaluate sorbents and stabilizers to enhance performance of low-
activity waste forms for INEEL and ORNL.
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Conduct radioactive testing of potential sorbents and stabilizers
using actual ORR wastes (FY01, FY02, TFA, ORNL).
Document identification and evaluation of sorbents and stabilizers
to enhance performance of low-activity waste forms (FY02, TFA,
ORNL).

Develop grout formulations and process for immobilizing INEEL NGLW

Complete fabrication and installation of pilot-scale grouting plant
(FY01, INEEL, TFA)
Conduct pilot-scale tests of grouting of INEEL NGLW (FY01-FY02,
INEEL, TFA)
Conduct integrated waste treatment and grouting pilot-scale
demonstrations (FY03, INEEL, TFA)
Complete fabrication and installation of waste treatment system for
INEEL NGLW (FY03, INEEL, TFA)
Conduct radioactive demonstration of treatment and grouting of
INEEL NGLW (FY04, INEEL, TFA)

Table 5.47. Budget Profile: Conditioning and Immobilization of
Low-Activity Waste 

(TFA Technical Response A9719; Work Package WT-07-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL ID77WT31 805 500 550 650  

ORR OR10WT31 250 100    

SRS       

WVDP       

Subtotal  1055 600 550 650 TBD

ASTD       

CMST       

NETL       

ESP       

International AEAT

HQ06PS11

275 150 50   

Robotics       

University       
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EM-50 TFA
Total

 1330 750 550 650 TBD
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Problem Element 1.2.3.2 Process HLW

Problem Element 1.2.3.2 Description and Priority Site Needs

Immobilization of the HLW streams at INEEL, SRS, and Hanford is required
to produce an acceptable HLW form for final disposal. Calcine
immobilization and vitrification are the baseline methods for HLW
immobilization. In addition to these baseline processes, this problem
element addresses melter feed preparation, process monitoring, and
process control methods to produce acceptable waste forms.

At all of the DOE radioactive waste tank sites, the baseline technology for
HLW processing is vitrification (this process is operational at SRS and
WVDP). At SRS, methods that can reduce the cost of operations are being
identified and evaluated. Cost reduction can occur through optimization of
waste loading that reduces the number of glass canisters produced, and
through improvements in process equipment and materials of construction
that minimize maintenance and downtime by reducing corrosion or other
material failure problems. At the Hanford Site, optimized waste loading and
melter selection are important considerations for developing a baseline to
support waste processing, especially with regard to concerns about high Cr
wastes and their compatibility with current melter designs and waste
formulations. At INEEL, waste formulations for sodium-bearing waste and
calcined wastes, followed by melter testing, are needed to meet an
accelerated schedule for their ROD and Title 1 design schedule. Corrosion
of melter materials from acidic wastes at the INEEL is a key issue that must
be addressed with both waste formulation and materials development and
testing. The site needs addressed in this problem element are identified
below in Table 5.48.

Table 5.48. Problem Element 1.2.3.2. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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RL-
WT080

Advanced/Improved
Vitrification

RL-
TW05

Specify and
Enhance
Design and
Operation of
HLW
Melters

 

RL-
WT081

Sulfate Accumulation
in Low Activity Waste

RL-
TW04

Improve
Waste
Loading in
HLW Glass

 

RL-
WT084

Extension of Glass
Properties Model to
Lower Silica
Compositions

RL-TW0 Improve
Waste
Loading in
HLW Glass

 

SR00-
2032

Optimize Melter
Glass Chemistry

SR-HL05 Improve
Waste
Loading in
HLW Glass

2009

SR00-
2036

Develop Improved
HLW Melter

SR-HL05 Improve
Performance
and Design
of HLW
Melters

2009,
2092

ID-2.1.57 Conditioning of HAW
for Treatment

ID-HLW-
103

Improve
Waste
Loading and
HLW Glass

2009,
2092

ID-2.1.58 HAW Immobilization ID-HLW-
103

Specify and
Enhance
Design and
Operation of
HLW
Melters

2009,
2092

ID-2.1.66 Treatment/Disposition
of Spent Ion
Exchange Resins

ID-HLW-
103

Specify and
Enhance
Design and
Operation of
HLW
Melters

 

Problem Element 1.2.3.2 Technical Tasks

Improve Waste Loading in HLW Glass
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(TFA Technical Response A9773; Work Package WT-06-01)

The DWPF at SRS complies with Waste Acceptance Product Specifications
(WAPS) and process control requirements by demonstrating, to a high
confidence, that melter feed will produce glass that meets all quality and
processing requirements. This method requires that uncertainties associated
with sampling, sample analysis, and models used to estimate properties are
determined, and that sufficient allowance is made for these uncertainties
when controlling feed composition.

The existing model for liquidus temperature has a large uncertainty
associated with it, leading to conservative waste loading. Constraints on the
application of the durability model can cause acceptable glasses to be
rejected because the durability is indeterminate (i.e., the applicability of the
model is uncertain). New or improved versions of existing property models
for liquidus temperature and durability are needed, and model tolerances
need to be identified. These models should be applicable to the entire range
of plausible glass compositions.

In addition to liquidus issues at SRS, waste loading issues associated with
Cr and glass phase separation have been identified at Hanford and SRS.
Currently, HLW glasses are formulated to ensure that little or no insoluble
phases exist in the HLW melter. Insoluble phases are caused by such
problem constituents as Cr minerals, spinels, and noble metals (e.g., Ru,
Rh, Pd). An alternative method for handling problem constituents in HLW
glasses is needed. The volume of HLW glass that will be produced from the
Hanford sludges depends on the ability to solubilize (or dilute) problem
constituents that make up a very small fraction of the overall waste.
Minimizing the impact of the problem constituents is important for
formulating a staging strategy that provides adequate feed for treatment and
immobilization. Diluting the problem constituents usually involves blending of
waste types and/or increasing the volume of glass waste forms. Both of
these alternatives are expensive. An alternative for handling problem
constituents is to allow them to remain insoluble in the glass matrix. This
approach is acceptable as long as the insoluble phase does not adversely
affect the processing of the waste or the quality of the waste form. Usually,
the concentration of the insoluble constituents in the final waste form would
be very low (less than 2%). Information is needed on the technical viability
of producing HLW glasses with insoluble phases.

INEEL is developing a vitrification process for the immobilization of sodium
bearing waste and for calcine waste. As part of that development, there is a
need to determine glass-forming additives required to vitrify the HLW to a
form that has physically and chemically acceptable properties for storage
and disposal. An important input to both process selection and cost
evaluation is achievable waste loading. This information will be used in the
design of the vitrification process, including the processes to ensure the
quality of the final glass waste form.

The EMSP is funding two projects that are related to improving waste
loading in HLW glasses. The projects include "The Influence of Radiation
and Multivalent Cation Additions on Phase Separation and Crystallization of
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Glass" (59827) and "Stability of High-Level Waste Forms" (60020). The TFA
is monitoring the progress of these projects for application to the program.

Work activities to support needs for optimizing waste loading include:

Address Liquidus Temperature and other Processing Issues

Implement liquidus temperature data into DWPF process models
(FY01, SRS, TFA)
Evaluate alternatives to improve the melt rate and increase
waste loading (FY02-FY03, SRS, TFA)
Expand the composition/property database to Hanford
compositions of interest (FY01-FY03, SRS, Hanford, TFA)

Evaluate Multiphase Glasses for the Development of Amorphous
Phase Separation, Crystallization, and Impacts on Durability

Develop data necessary to improve models needed to restrict
application of the current DWPF durability model (FY01-FY03,
SRS, TFA) vStudy the impact of crystalline phases on durability
to provide a technical basis for restriction to single phase glasses
or to allow for multiphase glasses (FY01-FY03, TFA)

Develop Glass Formulations for INEEL Wastes

Develop glass formulations for direct vitrification of INEEL
sodium-bearing waste (FY01-FY03, INEEL, TFA)
Develop glass formulations for INEEL calcines

Table 5.49. Budget Profile: Improve Waste Loading in HLW
Glass 

(TFA Technical Response A9773; Work Package WT-06-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL09WT31

RL37WT31

450

730

500 600   

INEEL ID77WT31 400 500 500   

ORR       

SRS SR16WT31 730 500 600   

WVDP       

EM-50
TFA
Total

 2310 1500 1700 TBD TBD

Specify and Enhance Design and Operation of HLW Melters
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(TFA Technical Response A9768; Work Package WT-06-01)

SRS's DWPF has been operating for a number of years, providing
opportunities to identify improvements to the vitrification process design and
glass melter design. INEEL is currently developing the processes for
vitrification of their HLW. The work described here will provide the process
and melter improvements for DWPF and support development of INEEL's
vitrification process and melter.

The glass melter is one of the most expensive and most complicated
components in the DWPF. Because of lower than anticipated melting rates
and poor glass pouring performance, the melter has been the production
rate limiting component in the plant. Although DWPF Melter-1 has exceeded
its two-year design life expectancy, it is desirable to evaluate/improve its
design life and performance by improving the pour spout and heater
systems, and by developing enhancements to address processing of future
feeds containing higher levels of noble metals. Accumulation of noble
metals has been demonstrated to shorten the life of HLW glass melters in
this country, as well as in Europe.

Changes to the configuration of the melter pour spout are required to
stabilize glass pouring behavior. A phenomenon called "wicking" causes the
glass to adhere to the wall of the pour spout rather than dropping directly
into the canister. This has resulted in significant plugging of the pour spout
and poor glass production rates. Current work is focused on the DWPF
pouring issues related to pour spout configuration (knife edges, heater
locations, temperature, etc.) to prevent the occurrence of wicking.

Melter feed chemistry is affected by feed conditioning. For DWPF, this
includes the level of washing, composition of the Cs-bearing stream, levels
of carbonate in-growth to the sludge, and the extent of REDOX adjustment
that occurs in feed preparation. For INEEL, feed conditioning includes the
extent of denitration occurring in pretreatment, chemical components added
during pretreatment, and high Zr and other components that may be difficult
to incorporate into the glass. Improvements in the feed chemistry (REDOX
potential) can impact melting behavior and improve melt rates. This part of
the need relates to both SRS and to INEEL and will be addressed jointly. At
INEEL, conditioning of the HAW fraction of treated calcine is needed to
reduce glass volume for expected interim storage/ transportation and to
regulate the REDOX potential of the feed to the melter. Highly oxidized
feeds such as INEEL's tends to foam in the melter and can result in
operating problems similar to those being experienced at SRS. HAW
immobilization requires pilot-scale operation of proposed feed streams for
melt rate, compatibility, and general operability tests.

The EMSP is funding two projects, relevant to this work, on melter design
and operational enhancements. These projects are "Millimeter-Wave
Measurements of High-Level and Low Activity Glass Melts" (65435) and
"Modeling of Spinel Settling in Waste Glass Melter (65422). The TFA is
monitoring the progress of these projects for application to the program.

Work activities to support SRS and INEEL needs in melter throughput and
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design include:

Pour Spout Testing

Test pour spout and insert design changes and confirm adequacy for
DWPF Melter #2 (FY01-FY02, SRS, FIU, TFA).

Noble Metals Testing

Determine the adequacy of mixing/stirring to mitigate noble metals and
spinel deposition (FY01, SRS, TFA).
Test design concepts to cope with noble metals (FY02-FY03, SRS,
TFA).

Melt Feed Chemistry Enhancements

Recommend controls for REDOX and anion concentrations to improve
melting process (FY01-FY02, SRS, INEEL, TFA).
Evaluate melt rate enhancements using heat-balance modeling
(FY01-FY02, SRS, TFA).

INEEL SBW Melter Study

Conduct a melt rate study for INEEL SBW (FY01, INEEL, TFA).
Conduct laboratory studies on volatilization from treatment and
immobilization process steps for SBW (FY01, INEEL, TFA).
Demonstrate a melting process for INEEL SBW and calcine glass
compositions (FY01-FY03, INEEL, SRS, TFA).
Evaluate high-temperature melting for INEEL calcine wastes (FY02-
FY03, INEEL, SRS, TFA).

Table 5.50. Budget Profile: Specify and Enhance Design and
Operation of HLW Melters 

(TFA Technical Response A9768; Work Package WT-06-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL09WT31

RL37WT31

1115

200

250 400   

INEEL ID77WT31 325 500 500   

ORR       

SRS SR16WT31 900 865 925   

WVDP       

Subtotal  2540 1615 1825 TBD TBD
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ASTD       

CMST       

NETL       

ESP       

International       

Robotics       

University FT07IP02 175     

EM-50 TFA
Total

 2715 1615 1825 TBD TBD

New Melter Technology

(TFA Strategic Technical Response AA7S2; Work Package WT-06-01)

Waste streams at Hanford, INEEL, and SRS may benefit from
immobilization in higher temperature glass formulations in advanced
melters. Higher temperature melts are expected to result in higher waste
oxide loading in the glass. The success of higher temperature glasses
depends on the balance of operational issues such as melter material
performance, volatility, glass chemistry stability in the melt, uniformity of
product glass, REDOX, etc. and final glass performance and acceptance.
Both Russia and France are developing high temperature cold crucible
induction heated melters. Determination of the feasibility and applicability of
this type of technology to U.S. waste streams is needed. The TFA is making
a strategic investment to evaluate the induction-heated, cold-crucible melter
technology as an alternative for vitrification of HLW and LLW tank wastes.
TFA is undertaking a strategic task to:

define the incentives for Hanford, SRS, and INEEL to go to high-
temperature melters.
demonstrate the CCM technology sufficiently to determine its
readiness for production applications.
define technology, operational, and safety issues requiring resolution
for implementation in the United States.

An experimental program to be conducted at three Russian research
facilities using the Russian CCMs was defined for implementation beginning
late in FY00. The objectives of the Russian studies are to:

define the incentive for increasing melting temperatures.
identify important engineering parameters that must be addressed if
the CCM technology is to be implemented.

Through the Agreement between the United States Department of Energy
and the French Commissariat a L'Energie Atomique in the field of



TFA - FY01-05 Multiyear Program Plan

http://emslws03/tfa/program/fy01mypp/1232.stm[10/13/2009 11:05:28 AM]

Radioactive Waste Management, the TFA plans to conduct an experimental
program using the French CCM and Advanced CCM technologies. The
objectives of the French studies are to:

jointly develop higher melting temperature glasses relevant to Hanford,
INEEL, and SRS.
conduct demonstrations at sufficient scale and duration to demonstrate
the CCM and/or Advanced CCM technology, identify engineering
issues, and measure off gas.
jointly evaluate data to fully define incentives for utilizing the CCM
technology.

Table 5.51. Budget Profile: New Melter Technology (TFA
Technical 

Response AA7S2; Work Package WT-06-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL09WT31

RL37WT31

240

35

    

INEEL ID77WT31 40     

ORR       

SRS SR16WT31 35     

WVDP       

 TTP# FY01 FY02 FY03 FY04 FY05

Subtotal  350 TBD    

ASTD       

CMST       

NETL       

ESP       

International HQ06T222 100     

Robotics       

University       

EM-50 TFA
Total

 450 TBD    

| Previous File | Next File |
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TFA - Multiyear Program Plan
FY01-FY05

Problem Element 1.3.1 Close Tanks

Problem Element 1.3.1 Description and Priority Site Needs

Closure of radioactive waste tanks requires sampling and/or
characterization of waste tank residuals, definition of and compliance with
closure criteria (i.e., "how clean is clean?"), and stabilization of the tank
(potentially including barrier technology). Stabilization of the tanks and
installation of surface or subsurface barriers may be required following
retrieval and post-retrieval characterization. This will prevent subsidence of
a tank, collapse of the tank dome, long-term migration of residual
contaminants, or short-term release of residual waste contents due to
catastrophic failure. Stabilization may include filling the tank with grout and
stabilizing wastes, or a simple gravel fill to prevent tank dome collapse.
Barrier technology may include engineered surface barriers to prevent
water, plant, and animal intrusion, or subsurface barriers that prevent
contaminants or moisture from migrating downward to the water table.

Closure of radioactive waste tanks is a key element in the tank sites'
baseline plans for reducing mortgage and accelerating cleanup. SRS has
closed two HLW tanks and will conduct a treatability study for closing its
OBG tanks. ORR is preparing for future GAAT tank closures through the
GAAT treatability study and will be closing its OHF tanks. INEEL is actively
working toward meeting an Idaho milestone to close two of its tanks in FY03
and FY04. The site needs addressed in this problem element are identified
below in Table 5.52.

Table 5.52. Problem Element 1.3.1. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

ID-2.1.39 Acceptance
Criteria for LAW
Disposal in

ID-HLW-
103

Tank Closure
Criteria /
Decision

22, 82,
2094,
2368

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Underground
Storage Tanks

Support

ID-2.1.42 Acceptance
Criteria for Tank
Closure

ID-HLW-
105

Tank Closure
Criteria /
Decision
Support

22, 82,
2094,
2368

ID-2.1.45 Acceptance
Criteria for
Grouting Tank
Heels

ID-HLW-
103

Tank Closure
Criteria /
Decision
Support

22, 82,
2094,
2368

ID-2.1.46 Management of
Tank Heel Liquids

ID-HLW-
105

Enhanced
Grout
Formulations
for Tank
Closure

22, 82,
2094,
2368

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

ID-2.1.47 Management of
Tank Heel Solids

ID-HWl-
105

Enhanced
Grout
Formulations
for Tank
Closure

22, 82,
2094,
2368

ID-2.1.48 Wasteform
Qualification for
Low-Activity
Waste in
Underground
Storage Tanks

ID-HLW-
103

Tank Closure
Criteria /
Decision
Support

22, 82,
2094,
2368

ID-2.1.62 Acceptance
Criteria for Bin
Set Closure

ID-HLW-
103

Tank Closure
Criteria /
Decision
Support

22, 82,
2094,
2368

ID-2.1.71 Grout/Heel Mix in
Place System

ID-HLW-
103

Demonstration
of Grout
Injection
Technology
for Tank
Closure

22, 82,
2094,
2368

OR-TK-
09

ORNL Tank
Closure

OR-321

OR-322

Enhanced
Grout
Formulations
for Tank

22, 2368
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Closure,
Demonstration
of Grout
Injection
Technology
for Tank
Closure

RL-
WT013

Establish
Retrieval
Performance
Evaluation Criteria

RL-TW04   

RL-
WT046-S

Getter Materials RL-TW04

RL-TW09

Related
EMSP Project
65370

 

RL-
WT061

Reactive Barriers
to Contaminant
Migration

RL-TW04

RL-TW09

Reduced
Radionuclide
Mobility

82

RL-
WT068

Radionuclide
Source Term from
Tank Residuals

RL-TW04   

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

RL-
WT069

Value of
Information
Decision Analysis
for Tank Farm
Closure

RL-TW04 Tank Closure
Criteria /
Decision
Support

 

SR00-
2051

Technology to
Mitigate Effects of
Technetium
Under Tank
Closure
Conditions

SR-HL03 Reduced
Radionuclide
Mobility

82, 233

SR00-
3022

In Situ Grouting
and/or Retrieval
of Waste from
Underground
Tanks (Formerly
Used for the
Storage of
Radioactive
Solvents)

SR-ER02 Enhanced
Grout
Formulations
for Tank
Closure,
Demonstration
of Grout
Injection
Technology
for Tank

22, 2368
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Closure

OH-WV-
904

High Level Waste
Tank Closure

OH-WV-
01

Demonstration
of Grout
Injection
Technology
for Tank
Closure,

22, 2368

OH-WV-
914

Development of
Grout for In-Situ
Closure

OH-WV-
01

Enhanced
Grout
Formulations
for Tank
Closure

 

Problem Element 1.3.1 Technical Tasks

Enhance Grout Formulations for Tank Closure

(TFA Technical Response A9923; Work Package WT-05-01)

WVDP, ORR, SRS, and INEEL are planning to use grout as part of their
overall tank closure strategies. The grouts would include reducing agents
and sorbents for capturing and/or binding mobile radiological contaminants
and would provide structural support for the backfill over the tanks. Any tank
residuals must be shown to not compromise the integrity of the grout.

To address these needs, the TFA will fund tests to characterize the
proposed groutformulations for the different sites and to improve the basic
understanding of grout/waste chemistry.

Workscope to complete this task includes:

Conduct tests with actual tank wastes to evaluate grout formulations
being developed for tank closure applications (FY01, TFA).
Conduct tests to determine the effectiveness of additives and sorbents
for incorporation into tank closure grouts (FY01, FY02, TFA).

Table 5.53. Budget Profile: Enhanced Grout Formulations for
Tank Closure 

(TFA Technical Response A9923; Work Package WT-05-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL       

ORR       

SRS       
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WVDP       

EM-50
TFA
Total

 550 250    

Demonstration of Grout Injection Technology for Tank
Closure

(TFA Technical Response A9985; Work Package WT-05-01 unfunded)

ORR, SRS, WVDP, and other DOE facilities have waste storage tanks that
will require either complete removal or in-place stabilization of sludge heels
remaining after retrieval operations. In many cases, complete removal of
the heels can be extremely costly with negligible resulting benefits to health
or to the environment. Residual contamination in the tank walls and liners
may also dictate tank closure. An in-situ grouting process is under
development to stabilize and close tanks with small amounts of residual
heels and contamination. A multi-point, high-pressure grout injection
technology was demonstrated on a cold basis in FY98 and again in FY99.
This technology can accommodate the varying sizes and configurations of
waste tanks across the DOE complex. This technology is ready for hot
demonstration and deployment pending identification and selection of tanks
by the sites.

Tank Closure Criteria/Decision Support

(TFA Technical Response A9924; Work Package WT-05-01, unfunded)

The INTEC at INEEL has 11 tanks that contain approximately 1.4 million
gallons of radioactive liquid waste. A closure plan must be submitted to the
Idaho Department of Environmental Quality by December 31, 2000.
Moreover, two of the tanks (WM-182 and WM-183) are scheduled for early
closure by 2003 and 2004. Tank WM-182 contains substantial internal
piping in the tank bottom. Closure of this tank in 2003 will represent the first
closure demonstration within the DOE complex of a tank containing a
substantial amount of tank-floor, internal cooling system piping. Lessons
learned from the INEEL WM-182 tank closure will be directly applicable to
similar piping challenges facing WVDP and SRS. In addition, Tank WM-182
contains acidic waste liquid heels that contain some solids, both suspended
and settled. Grouting these heels (after possible treatment) in place is a
possible tank closure strategy. (A ROD scheduled for March 2001 will
determine the tank closure strategy.) Moreover, the site is considering
grouting and pumping LAW to existing underground storage tanks for
permanent disposal on site. Waste form acceptance criteria must be
developed and approved to use tanks as a low-level Class A waste disposal
facility.

Finally, INEEL has requested help in establishing acceptance criteria for
closure of its bin sets. These bin sets contain granular solids and powder
called calcine that was generated when liquid waste from its tanks was
processed in the New Waste Calcining Facility. Similar to WM-182 tank
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closure, bin set closure will consider RCRA requirements, NRC
requirements, DOE Orders, and the Settlement Agreement. Bin set closure
is also similar to any tank closure in the sense that the goal is to minimize
the risk of releasing hazardous or radioactive material to the environment.

Hanford needs to decide when it has sufficient information to proceed with a
NEPA process for tank closure. It is requesting that a value-of-information,
decision analysis methodology be demonstrated that will determine the
value of gathering additional information on subsurface conditions, retrieval
performance, and closure technologies before proceeding with a NEPA
process for closure.

Workscope to address this need includes:

Conduct yearly tank-closure technical exchange meetings to discuss
tank closure issues and criteria.
Conduct sensitivity/uncertainty analyses to identify key technology and
data gaps that could affect successful tank closure.

Leaching and Treatment of Technetium (Tc) for Tank Closure

(TFA Technical Response A9588; Work Package WT-05-01 unfunded)

SRS and Hanford have identified a need to better understand the chemistry
of Tc under the conditions of waste removal and after tank closure. SRS
has identified a need to provide credible estimates of the Tc inventory in
tank heels in order to determine if the tank can be closed. At a September
1998 Tc workshop conducted at Hanford, needs were identified for more
accurate and more complete Tc characterization methods, more accurate
inventory estimates for both soluble and insoluble Tc species in the Hanford
tank wastes, and establishing non-pertechnetate Tc-species removal
pretreatment options.

Workscope to address these needs includes:

Determine the chemical characteristics of Tc in sludges.
Evaluate Tc treatment and removal alternatives.
Pursue relevant Tc chemistry work through the EMSP. EMSP is
funding several related projects.

Continue EMSP and related research studies on the chemistry
and speciation of Tc in waste tank storage environments.
Continue EMSP and related studies on processes for the
reduction of the Tc oxidation state and other methods for
chemical separation and enhanced immobilization of Tc.

Reduced Radionuclide Mobility

(TFA Technical Response A9960; Work Package WT-05-01, unfunded)

Sequestering agents can be used to attenuate the migration of key
radionuclides from closed tanks, from previous tank leaks to the soil
column, and from LLW disposal facilities. Tc-99 is the primary dose
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contributor in risk/performance assessments. Its mobility can also be
reduced by creating a reducing environment. Hanford has not made any
decisions regarding the addition of sequestering agents to tank farm soils,
but is interested in further development of the technology as input to its
planned NEPA process for closure. SRS used reducing grout to close its
first two tanks and is interested in better understanding the range of the
reducing zone beneath their tanks. This would allow for less conservative
modeling that may lead to lower projected doses to the public from Tc-99 or
reduced costs for waste removal.

To address these needs, the TFA will 1) estimate the extent of the reducing
zone beneath a tank containing reducing grout; 2) evaluate 3M's
EMPORE™ Tc-sequestering membrane technology for LLW disposal facility
applications; and 3) test the durability and irreversibility of Hanford's
candidate getter materials.

Workscope to complete these activities includes:

Perform calculations and modeling to estimate the extent and duration
of reducing zones beneath tanks closed with reducing grouts.
Conduct experiments to provide data to support modeling and
validation of modeling of the extent of the reducing zone.
Conduct laboratory tests to determine the durability and reversibility of
Hanford-identified getters for Tc-99, Se-79, and uranium.
Conduct field tests on selected getter materials.
Evaluate 3M's EMPORE™ Tc-sequestering membrane technology for
LLW disposal facility applications.

| Previous File | Next File |
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TFA - Multiyear Program Plan
FY01-FY05

Problem Element 1.3.2 Dispose of LLW

Problem Element 1.3.2 Description and Priority Site Needs

The immobilized low-activity or low-level waste (ILAW) from grouting
operations at SRS, ORR, and possibly INEEL, and vitrification operations at
Hanford will require, in most cases, onsite disposal. Regardless of the
specific waste form selected by the site, process monitoring and/or product
assessment is required to ensure the waste form meets disposal
requirements. In addition, LLW disposal will require a performance
assessment (see related discussion in problem element 1.3.1, "Close
Tanks") and consideration of surface and subsurface engineered barriers to
ensure the immobilized LLW disposal site meets performance requirements.
Barrier technology may include engineered surface barriers to prevent
water, plant, and animal intrusion, or subsurface barriers that prevent
contaminants or moisture from migrating downward to the water table.

This problem element addresses both ILAW product performance testing
and ILAW disposal facility engineering. Needs exist for product acceptance
testing to ensure the LLW immobilization process produces an acceptable
waste form, data collection to support performance assessment efforts, and
evaluation of disposal site barrier technologies to ensure the final disposal of
the ILAW meets requirements. The following needs in Table 5.54 are
addressed in this problem element.

Table 5.54. Problem Element 1.3.1. Priority Site Needs

STCG
Need

Number

Need Title PBS
Number

Technical
Task

OST
Number

RL-WT-
015

Standard Method
for Determining
Waste Form
Release Rate

RL-
TW09

Testing and
Prediction of
Long Term
Waste Glass
Performance

82, 2094

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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RL-
WT016

Glass Monolith
Surface Area

RL-
TW09

Glass Monolith
Surface Area

82, 2094

RL-
WT017

Long-Term Testing
of Surface Barrier

RL-
TW09

Barriers for
Tank /
Disposal
Facility
Closure

10, 523

RL-
WT018

Testing of Sand-
Gravel Capillary
Barrier

RL-
TW09

Barriers for
Tank /
Disposal
Facility
Closure

10, 523

RL-
WT029

Data and Tools for
Performance
Assessments

RL-
TW09

Data and
Tools for
Performance
Assessments

82

RL-
WT035-S

Moisture Flow an
Contaminant
Transport in Arid
Conditions

RL-
TW09

  

RL-
WT043-S

Effect of Human
and Natural
Influences on Long-
Term water
Distribution

RL-
TW09

  

RL-
WT044-S

Distribution of
Recharge Rates

RL-
TW09

  

STCG
Need

Number

Need Title PBS
Number

Technical
Task

OST
Number

RL-
WT045-S

Vadose Zone Flow
Simulation Tool
Under Arid
Conditions

RL-
TW09

Related EMSP
Project 65410

 

RL-
WT056-S

Half-Lives of Se-79
and Sn-126

RL-
TW09

  

RL-
WT066

Compositional
Dependence of the
Long Term
Performance of
Glass as a Low-
Activity Waste

RL-
TW09

Testing and
Prediction of
Long Term
Waste Glass
Performance

82, 2094
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Form

OH-WV-
904

High Level Waste
Tank Closure

OH-WV-
01

Barriers for
Tank /
Disposal
Facility
Closure

22, 2368

Problem Element 1.3.2 Technical Tasks

Testing and Prediction of Long Term Waste Glass
Performance

(TFA Technical Response A9748; Work Package WT-07-01)

Hanford plans to dispose of its LAW as a glass waste form in a near-surface
disposal facility. The glass performance must be linked to the disposal
facility to provide a valid performance assessment of the ILAW disposal
system. A short-term test or suite of tests for evaluation of Hanford ILAW
waste forms with respect to long-term performance is needed to provide a
technical basis for the performance assessment and to provide a foundation
for Hanford's ILAW product specifications.

To provide a technical basis for accepting ILAW and IHLW, glass
composition regions that yield waste forms meeting the product
specifications must be identified and documented. The information will
provide 1) an independent verification of the results of waste form
qualification activities; 2) a tool to accept actual ILAW and IHLW based on
measured and reported compositions; and 3) an expanded database on the
effect of glass components on long term performance.

This task will result in 1) an evaluation of a suite of tests and their relative
importance and linkage to the performance assessment and long-term glass
performance modeling; and 2) a bounding or qualified composition region
with a high confidence of satisfying the long-term performance
requirements. Workscope to complete these activities include:

Conduct glass durability tests on selected ILAW glasses to determine
long-term durability behavior (FY00-FY03, TFA, Hanford).
Test ILAW glass formulations to define acceptable glass composition
region for Hanford ILAW (FY00-FY03, TFA, Hanford).
Document a recommended acceptable glass composition region
(FY00-FY03, TFA, Hanford).
Pursue relevant long-term glass performance work through the EMSP.
EMSP is funding several related projects including "Analysis of
Surface Leaching Processed in Vitrified High-Level Nuclear Wastes
Using In-Situ Raman Imaging and Atomistic Modeling" (54982),
"Quantifying Silica

Reactivity in Subsurface Environments. Controls of Reaction Affinity and
Solute Matrix on Quartz and SiO2 Glass Dissolution Kinetics" (55042), and
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"Ion-Exchange Processes and Mechanisms in Glasses" (60362).

Table 5.55. Budget Profile: Testing and Prediction of Long
Term Waste Glass Performance 

(TFA Technical Response A9748; Work Package WT-07-01)

 TTP# FY01 FY02 FY03 FY04 FY05

ANL CH27WT31 80 60 30   

Hanford RL37WT31 460 370 285   

INEEL       

ORR       

SRS SR16WT31 460 370 285   

WVDP       

EM-50
TFA
Total

   800 TBD TBD

Glass Monolith Surface Area

(TFA Technical Response A9749; Work Package WT-10-01, funded
through University Programs)

A method is needed to estimate the surface area of vitrified LAW.
Performance assessment analyses of LLW disposal systems must estimate
the source term from the disposal system. The source term is related to the
surface area of the waste form that can be reached by moisture moving
through the disposal system. To support performance assessment analyses
of Hanford's ILAW disposal system, the following information regarding
waste form cracking within a waste package is needed. 1) crack patterns,
fines generation, and surface area of the glass waste form; 2) glass surface
area reachable by moisture; 3) unsaturated hydraulic properties of the
cracked glass; and 4) the impact of aging on these properties.

Workscope to complete this activity includes:

Determine important variables that affect glass cracking and surface
area.
Characterize glass cracking in small-scale containers and prototypical
ILAW glass packages.
Evaluate non-intrusive methods for estimating the extent of cracking.

Barriers for Tank / Disposal Facility Closure

(TFA Technical Response A9950; Work Package WT-12-01, unfunded)
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Infiltration control via infiltration barriers at the Hanford tank farms, the ILAW
facility, and the WVDP tanks are important towards demonstrating that
these facilities' performance requirements will be met. Because of cost and
cultural value considerations, the Hanford Site is considering surface barrier
designs (such as RCRA Subtitle C or sand-gravel capillary barriers) as
variations on the historically identified "Hanford barrier." The design life for
such barriers at Hanford is 1,000 years. WVDP's in-tank disposal
conceptual design also includes slurry walls around their tanks to reduce
side infiltration of moisture to residual waste locations and a multi-layered
cap to reduce vertical infiltration. A long-term

infiltration barrier guidance document is desired that credibly ties barrier
lifetimes (and uncertainties) to barrier design principles. Additional field
testing of infiltration barriers is also desired, if necessary, to technically
support the guidance document.

During FY00, the Subsurface Contaminant Focus Area initiated an activity to
develop a long-term infiltration barrier guidance document. Personnel from
numerous national laboratories and DOE sites (for example, Hanford,
Fernald, Rocky Flats, Grand Junction, Sandia National Laboratories, etc.)
are collaborating to develop this document. Another intent of the
collaborative effort is to identify data gaps that need to be resolved to
establish a firm basis for the guidance document. This latter effort should be
valuable for determining the extent of additional field testing necessary to
meet Hanford and WVDP needs.

Because the Subsurface Contaminants Focus Area infiltration barrier effort
is satisfying site needs for a guidance document, the TFA will not develop a
separate FY01-05 multiyear response for the Hanford and WVDP needs.
The TFA will revisit whether it should develop a multiyear response for tank
infiltration barriers after the sites have had an opportunity to review the
current development effort and submit revised needs to the TFA.

Data and Tools for Performance Assessment

(TFA Technical Response A9958; Work Package WT-12-01, unfunded)

To support tank closure performance assessments for Hanford's ILAW
disposal facility, the site needs improved understanding of moisture
recharge rates and vadose zone hydrologic properties, because the arid
conditions at Hanford are not accurately represented by the existing data.

Specifically with respect to extremely slow recharge rates, Hanford has
requested that the range of factors that affect recharge for its ILAW facility
be determined. This includes the effect of subsurface disposal facilities on
recharge in the vicinity of these facilities and estimation of the spatial and
temporal distribution of recharge rates in the vicinity of the disposal facility.
Factors to be considered include soil type, vegetation, facility and surface
cover design, human activity, climate, and time.

With respect to hydrologic properties, Hanford currently has measurements
of the near-surface (first few feet) hydrologic properties, but lacks data at
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deeper vadose zone depths. Such hydrologic information is desired to
support performance assessment calculations on contaminant mobility.

Workscope to address these data needs includes:

Select field monitoring capability for determination of Hanford vadose
zone hydrologic properties to depths of 100 feet.
Perform infiltration field measurements of Hanford vadose-zone
hydrologic properties.
EMSP is funding several projects related to moisture and contaminant
transport. TFA is interested in continuing relevant work through the
science program and through applied research funding.

Continue development of promising EMSP and related
technologies for measurement of moisture content, hydraulic
properties, and contaminant concentrations in the vadose zone
beneath tank and disposal sites.
Continue EMSP and related scientific studies on moisture and
contaminant transport properties including recharge rates,
hydraulic properties, and contaminant retardation factors.

Continue development of EMSP and related computer models for describing
moisture and contaminant transport in the vadose zone beneath tank and
waste disposal sites. The EMSP project "Rapid Migration of Radionuclides
Leaked from High-Level Waste Tanks. A Study of Salinity Gradients, Wetted
Path Geometry and Water Vapor Transport" (65410) is of particular
relevance.
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Problem Element 1.3.3 Store and Dispose HLW

Problem Element 1.3.3 Description and Priority Site Needs

The IHLW from tank waste treatment operations at Hanford, SRS, and
INEEL will be stored onsite before being shipped to a federal repository. To
ensure the waste form meets disposal requirements, process monitoring
and/or product characterization is required. In addition, HLW canisters may
require decontamination before shipment to the repository. This problem
element addresses the disposition of the HLW glass canisters and
secondary wastes generated during waste processing operations. The
following site needs are addressed in this problem element.

Table 5.56. Problem Element 1.3.3 Store and Dispose HLW

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

SR00-
2029

Alternative
DWPF Canister
Decontamination
Technology

SR-HL05 Alternative HLW
Canister
Decontamination
Techniques

N/A

OH-WV-
902

Decontamination
of High-Level
Waste (HLW)
Canisters

OH-WV-
02

Alternative HLW
Canister
Decontamination
Techniques

2009

Problem Element 1.3.3 Technical Tasks

Alternative HLW Canister Decontamination Techniques

(TFA Technical Response A9772; Work Package WT-07-01, unfunded)

A new, more effective technology is required to decontaminate the DWPF

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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and WVDP HLW canisters after being filled and welded shut. DWPF
canister decontamination includes a water-frit slurry blast technique that
removes contamination and oxides from the entire canister exterior surface.
The waste from this process comes in two forms. Off-gas is routed to the
facility vessel ventilation system and on to facility controlled ventilation
exhaust. The water-frit slurry waste stream is pumped into the facility
chemical process and is fed into the vitrification process stream, to
minimize liquid waste production. This coupling of canister decontamination
with chemical processing is less than optimum, could limit production rates
in the future, and currently reduces operating flexibility. Ideally, a canister
decontamination technique that resulted in only gases that are compatible
with the existing ventilation system is preferable. This would minimize or
eliminate the dual processing required for canister decontamination and
chemical processing. Disposition of oxides and metals removed as part of
the process should be specified consistent with the site flow sheets and
regulatory requirements. Any constituents added to accomplish canister
decontamination should be minimized and should be compatible with the
SRS HLW waste management system. The WVDP canisters currently in
storage have picked up contamination and must be decontaminated prior to
shipment off-site for continued storage.

Workscope to address this need includes:

Evaluate enhanced and alternative canister decontamination methods.
Conduct a pilot-scale and/or full-scale nonradioactive demonstration
of recommended enhancements or alternatives for canister
decontamination.
Procure a canister decontamination system.
Conduct cold testing and qualification testing to demonstrate
compliance with WAPS requirements.
Install/deploy the canister decontamination system.
Evaluate performance of the canister decontamination system.
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Problem Element 1.4 Decontamination and
Deactivation

Problem Element 1.4 Description and Priority Site Needs

Tank waste storage, retrieval, treatment, and immobilization activities use
equipment that requires maintenance to ensure operations,
decontamination, and equipment deactivation should failures occur.
Radioactive operations frequently require remote operations to protect the
health and safety of workers. This problem element provides the tools and
processes necessary to ensure continued safe operations of waste storage
and treatment facilities. Note. The Deactivation and Decommissioning
Focus Area (DDFA) mission is to provide technologies to decontaminate
and decommission DOE's surplus facilities. The TFA and DDFA share
technical solutions where applicable. The following site needs in Table 5.57
are addressed in this problem element.

Table 5.57. Problem Element 1.3.1. Priority Site Needs

STCG
Need

Number Need Title
PBS

Number
Technical

Task
OST

Number

RL-
WT021

Cleaning,
Decontaminating
and Upgrading
Hanford Pits

RL-
TW03

Remote
Systems for
Pit Operations
and
Maintenance

 

SR00-
2031

Develop Remote
Technology to
Improve DWPF
Operations

SR-HL05 Remote
Technologies
for Process
Cell
Operations
and
Maintenance

2087,
2181,
2195

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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SR00-
2037

Tank Heel
Removal/Closure
Technology -
CTS Equipment
Decontamination

SR-
HL01,
SR-
HL02,

SR-HL03

Remote
Systems for
Pit Operations
and
Maintenance

2087,
2181,
2195

SR00-
2040

Demonstrate
Remote
Decommissioning
and Disassembly
of High Level
Waste
Processing
Equipment

SR-HL05 Demonstrate
Remote
Disassembly
of HLW
Melters and
Other
Processing
Equipment

2383

OH-WV-
903

Vitrification
Expended
Material
Processing

OH-WV-
01

Demonstrate
Remote
Disassembly
of HLW
Melters and
Other
Processing
Equipment

2383

OH-WV-
904

High Level Waste
Tank Closure

OH-WV-
01

  

OH-WV-
908

Decontamination
of High-Level
Waste
Contaminated
Equipment

OH-WV-
01

Technologies
for Pit
Operation
Enhancement,
Remote
Operations /
Maintenance
and
Disassembly

2087,
2181,
2195

Demonstrate Remote Disassembly of HLW Melters and Other
Processing Equipment

(TFA Technical Response A9777; Work Package WT-06-01)

SRS and WVDP currently do not have the capability to size reduce,
decontaminate, classify, and dispose of failed, highly-contaminated
processing equipment. This task is divided into two parts. 1) the HLW
melter and 2) the rest of the various pieces of equipment, jumpers, etc., that
are required to operate and maintain the DWPF. The current approach to
dealing with the melter is long-term storage in the canyon facilities on
regulated storage pads, or in underground storage vaults. While storage is
acceptable for the short term, technology must be developed to properly
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dispose of this equipment. This includes dismantling and size reduction of
the equipment, decontamination and recycling of as much material as
possible, disposal of the majority of the material as LLW, and disposal of
the remaining HLW materials in a controlled repository or as a recycle
stream.

A single failed melter could contain as much HLW glass as five canisters. It
could contain additional contamination in the form of unmelted waste solids
or as condensed volatile species such as Cs, Ru, and Tc. While failed
melters are prime examples to demonstrate this need, it also applies to
other equipment such as failed jumpers, off-gas system components,
process tanks, equipment, pumps, and others.

This need does not apply just to SRS and WVDP. It spans the entire DOE
complex wherever highly contaminated equipment is utilized or generated.
Current robotic/telerobotic technology is capable of disassembly and
decontamination of large equipment. These technologies must be adapted
for radioactive application.

Workscope to address this need includes:

Glass Removal from Failed Melters

Identify and evaluate methods for removing glass from failed melters
(FY01, TFA, SRS, WVDP, Robotics).
Conduct pilot-scale or full-scale non-radioactive demonstration of
recommended method for removing glass from failed melter (FY02,
TFA, SRS).
Document demonstration of glass removal method (FY02, TFA, SRS,
WVDP).

Failed Equipment D&D, Size Reduction, and Sorting

Identify and evaluate methods to D&D, size-reduce, and sort failed
melter components and other process equipment (FY01, TFA, SRS,
WVDP, Robotics).
Issue test plan for demonstration of failed equipment decontamination,
size reduction, and sorting (FY02, TFA, SRS, WVDP, Robotics).
Complete procurement and deployment of size reduction equipment at
WVDP (FY00, ASTD, WVDP).
Document deployment of size reduction equipment at WVDP (FY00,
ASTD, WVDP).
Procure equipment/services to demonstrate D&D, size reduction, and
sorting of failed equipment (FY01 - FY03, TFA, SRS, WVDP,
Robotics).
Conduct pilot-scale and/or full-scale demonstrations of unit operations
to D&D, size reduce and sort failed equipment (FY03, TFA, SRS,
WVDP, Robotics)
Demonstrate D&D, size reduction, and sorting of failed melter
components and other process equipment (FY04, TFA, SRS, WVDP,
Robotics).
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Table 5.58. Budget Profile: Demonstrate Remote Disassembly
of HLW Melters and Other Processing Equipment

(TFA Technical Response A9777; Work Package WT-06-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford       

INEEL       

ORR       

SRS SR16WT31 240 1215 875 40  

WVDP OH00WT31 255 450 675 295  

Subtotal  495 1665 6550 335 TBD

       

ASTD       

CMST       

NETL       

ESP       

International       

Robotics OR17C131 100 140 100 65  

University       

EM-50 TFA
Total

 595 1885 1600 400 TBD

Remote Systems for Pit Operations and Maintenance

(TFA Technical Response A9352; Work Package WT-04-01)

DOE waste sites have a number of remote equipment needs for enhancing
operations, maintenance, and failed equipment removal/disassembly.
Remote technology is needed at Hanford to enhance cleaning,
decontamination and reconfiguration operations in radioactive jumper pits to
support feed delivery to the waste treatment facilities. At SRS, the 299-H
Concentration, Storage, and Transfer (CTS) Decontamination Facility is
being retrofitted to make a decontamination, storage, and equipment size-
reduction facility to support sludge and heel removal operations. Remote
technologies are needed at SRS to decontaminate and package long-length
HLW tank equipment to clear risers for HLW tank retrieval operations, as
well as to perform remote operations for maintenance of SRS slurry pumps.
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Working with the Robotics Crosscutting Program, the TFA is developing
equipment systems to address these remote maintenance needs. The pit
work at Hanford will be evaluated by SRS to leverage what is already
underway at Hanford.

Workscope to address these needs includes:

Hanford Enhanced Pit Operations

Complete cold testing of enhanced pit operations system (FY01,
Robotics, Hanford).
Conduct hot demonstration of pit operations system (FY01, Hanford).
Procure second-generation pit operations system based on lessons-
learned from hot demonstration (FY02, Robotics, Hanford).
Deploy second-generation pit operations system (FY03, Robotics,
Hanford).

SRS 299H Pit Operations

Develop functions and requirements for 299H pit operations system
(FY01, Robotics, SRS).
Conduct mock-up tests of 299H pit operations (FY01, Robotics, SRS).
Complete detailed design for 299H remote pit operations system
(FY02, Robotics, SRS).
Deploy 299H remote pit operations system (FY03, Robotics, SRS).

Table 5.59. Budget Profile: Technologies for Pit Operation
Enhancement, Remote Operations/Maintenance and

Disassembly 
(TFA Technical Response A9352; Work Package WT-04-01)

 TTP# FY01 FY02 FY03 FY04 FY05

Hanford RL09WT22 170 250 100   

INEEL       

ORR       

SRS SR16WT51 150 500 900   

WVDP       

Subtotal  320 750 1000 TBD TBD

ASTD       

CMST       

NETL       

ESP       
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International       

Robotics OR17C131

RL37C131

SR10C131

50

380

150

450

1000

250

300

  

University       

EM-50 TFA
Total

 900 2200 1550 TBD TBD

Remote Technologies for Process Cell Operations and
Maintenance

(TFA Technical Response A9374; Work Package WT-10-01, unfunded)

The DWPF at SRS is limited in the ability to perform remote maintenance,
inspection, and cleanup activities within the shielded facility (canyon). The
only access to the majority of the facility for maintenance is via an overhead
crane using hooks and an impact wrench. Viewing capability within the
facility is limited to video cameras mounted on the Main Process Cell crane.
It is desirable to develop improved capabilities to inspect, perform
maintenance, and perform decontamination/cleanup activities within the
facility.

Workscope to complete this activity includes:

Develop requirements and specifications for DWPF process cell
operations and maintenance equipment system.
Complete procurement of DWPF process cell operations and
maintenance equipment systems.
Complete vendor acceptance and cold testing of DWPF process cell
operations and maintenance equipment systems.
Conduct radioactive demonstration of DWPF process cell operations
and maintenance equipment systems.
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Appendix A

Tanks Focus Area Organization

This appendix provides the names of key Tanks Focus Area (TFA) team
members. More TFA information may be found on the Internet:

Office of Science and Technology Tanks Home Page at: http://em-
52.em.doe.gov/ifd/tanks/tanks.htm.
TFA Technical Team Home Page at: . This home page also contains
an extensive TFA contacts list.

A.1 TFA Organization and Functions

Before FY95, responsibility for remediating the U.S. Department of Energy's
(DOE's) radioactive waste tanks and for developing supporting technologies
was spread across multiple organizations and sites within the DOE
complex. In January 1994, DOE issued an action plan establishing a new
approach for solving complex remediation problems, including the high-level
waste and transuranic waste tank problem. On April 1, 1994, DOE issued a
call for proposals on approaches for transitioning tank technology
development from a site-based effort to one with a national focus.

A team of seven contractors and national laboratories responded to the call
for proposals and was awarded responsibility for implementing the new
approach for tanks. In this effort, Pacific Northwest National Laboratory
(PNNL) serves as the lead technical organization. Since the original
proposal, site contractors have changed but the initial organizations remain
the same. Presently, this team is composed of Idaho National Engineering
and Environmental Laboratory (INEEL), Los Alamos National Laboratory
(LANL), Oak Ridge National Laboratory (ORNL), Sandia National
Laboratories (SNL), Westinghouse Savannah River Company (WSRC), and
CH2M Hill Hanford Group (CHG). The DOE's Richland Operations Office
(DOE-RL) serves as the lead operations office and program manager of this
team, coordinating the efforts of other site field activities through the TFA
Management Team and Site Technology Coordination Groups (STCGs).

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://em-52.em.doe.gov/ifd/tanks/tanks.htm
http://em-52.em.doe.gov/ifd/tanks/tanks.htm
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The TFA began operations in October 1994. See Figure A.1, Tanks Focus
Area Organization.

The Technical Team is guided by the User Steering Group (USG)
composed of senior managers from each of the Technical Team partners,
including contractor user members from the five tank sites and three non-
user members representing laboratories that participate on the team. The
technical program proposed by the Technical Team is reviewed by the TFA
Technical Advisory Group (TAG), which is composed of technical experts
from industry, academia, and the DOE complex.

Figure A.1. Tanks Focus Area Organization

The TFA Management Team prioritizes the technical program and ensures
TFA technical solutions are integrated into the site plans. The Management
Team is led by DOE-RL, and consists of DOE-Headquarters personnel and
Site Representatives from each of the user programs. These
representatives are responsible for informing their line management,
including members of the High-Level Waste Steering Committee, of TFA
activities and accomplishments.

The TFA is responsible for science and technology development to support
DOE's five major tank sites: Hanford, INEEL, ORR, SRS, and WVDP. Its
technical scope covers the major functions that comprise a complete tank
remediation system: safety, characterization, retrieval, pretreatment,
immobilization, and closure. The TFA integrates tank-related activities
across all organizations that fund tank science and technology within DOE's
Office of Environmental Management, comprising the Offices of Integration
and Disposition (EM-20), Site Closure (EM-30), Project Completion (EM-
40), and Science and Technology (EM-50). The TFA also integrates
activities across and beyond the DOE complex as it strives to identify and
leverage all available resources to address DOE's tank waste remediation
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needs.

The following lists provide the names and positions of key TFA personnel.

TFA Management Team

Ted Pietrok, TFA Program Manager, DOE-RL, Richland WA
Joe Cruz, Site Representative, DOE-ORP, Richland, WA
John Drake, Site Representative, DOE-OH, West Valley, NY
Kurt Gerdes, TFA DOE-HQ Program Manager, EM-54, DOE-HQ,
Germantown, MD
Tom Gutmann, Site Representative, EM-30, DOE-SR, Aiken, SC
Keith Lockie, Site Representative, EM-30, DOE-ID, Idaho Falls, ID
Jacquie Noble-Dial (Daryl Green, Acting), Site Representative, EM-50,
DOE-OR, Oak Ridge, TN
Ken Picha, EM-22 Representative, DOE-HQ, Germantown, MD
Tom Brouns, (Ex officio member), Technical Team Manager, PNNL,
Richland, WA

TFA Program Office

Ted Pietrok, TFA Program Manager, DOE-RL, Richland, WA
Randy Brich, Program Execution Manager, DOE-RL, Richland, WA
Marcus Glasper, Program Integration Manager, DOE-RL, Richland, WA
Lance Mamiya, Program Execution Manager, DOE-RL, Richland, WA
Billie Mauss, Program Development Manager (on detail to ORP), DOE-RL,
Richland, WA

Program Management Support

Mark Lucas, Manager, WPI Vince Panesko, Technical, WPI
Sandy Briggs, Administrative,
WPI

Mindy Pickard, Administrative,
WPI

Eric Dysland, Technical, WPI Mike Stover, Technical, SAIC
George Jacobson, Technical,
WPI Janna Unterzuber, SAIC

Rohit Karamchandani, Technical Brian Walker, Technical, SAIC
(at DOE-HQ), SAIC

TFA Technical Team

Tom Brouns, Technical Team Manager, PNNL, Richland, WA
Bob Allen, Strategic Operations Manager, PNNL, Richland, WA
Nikki Avery, Administrative Secretary, PNNL, Richland, WA
Betty Carteret, Technology Delivery Manager, PNNL, Richland, WA
Kim Collins, Clerk, PNNL, Richland, WA
Roger Gilchrist, Technical Integration Coordinator, PNNL, Richland, WA
Harry Harmon, Technology Development Manager, SRS Salt Processing
Project, PNNL, Aiken, SC
Gary Josephson, Research Integration Manager, PNNL, Richland, WA
Cheryl Nickola, Program Operations Manager, PNNL, Richland, WA
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Lynne Roeder-Smith, Technical Communications, PNNL, Richland, WA
Steve Schlahta, Deputy Technology Development Manager, SRS Salt
Processing Project, PNNL, Aiken, SC
Janie Treadway, Business Operations Manager, PNNL, Richland, WA
Joe Westsik, Technical Program Development Manager, PNNL, Richland,
WA
Bonnie Williams, Senior Administrative Secretary, PNNL, Richland, WA

Technology Integration Managers

Larry Bustard, Closure TIM, SNL, Albuquerque, NM
Pete Gibbons, Retrieval TIM, NHC, Richland, WA
Bill Holtzscheiter, Immobilization TIM, WSRC, Aiken, SC
Phil McGinnis, Pretreatment TIM, UT-Battelle, ORNL, Oak
Ridge, TN
Mike Terry, Safety TIM, LANL, Richland, WA
Tom Thomas, Characterization TIM, Bechtel BWXT Idaho, Inc.,
INEEL, Idaho Falls, ID

Salt Processing Project System Leads

Sam Fink, SRTC, Aiken, SC
Joe Walker, UT-Battelle, ORNL, Oak Ridge, TN
Ken Rueter, WSRC, Aiken, SC
Dennis Wester, PNNL, Richland, WA

Crosscut Technical Leads

Glenn Bastiaans, CMST Program, Ames Laboratory, Iowa State
University, Ames, IA
Barry Burks, Robotics Program, The Providence Group, Inc.,
Knoxville, TN
Jack Watson, ESP Program, UT-Battelle, ORNL, Oak Ridge, TN

TFA User Steering Group

Michael Baker, LANL, Las Alamos, NM
Fred Damerow, WVNS, West Valley, NY
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TFA - Multiyear Program Plan
FY01-FY05

Appendix B

STCG Needs/Prioritized Multiyear Response and 
Site Technology Crosswalk Tables

The TFA’s prioritized multiyear response listing for FY01-02 appears in Table B.1.
The table includes TFA’s funding priority, TFA’s Technical Response ID number,
the associated work package, OST’s Technology ID number, the Site Need ID
number and the Need Title, and associated PBS number.

This table is the product of TFA’s technical response prioritization that took place
on March 9, 2000, in conjunction with TFA Midyear activities. During prioritization,
the TFA Management Team assigned final scores to each technical response
based on approved criteria. The Management Team discussed the merits of the
response, focusing closely on aspects of site benefits, user commitment, and
continuity of ongoing technology development. Additionally, the Management Team
reviewed and approved six strategic tasks for inclusion into the FY01-02 program.
At the conclusion of the prioritization session, the Management Team affirmed the
results, thereby creating the official TFA01-02 Integrated Priority Listing (IPL).

The prioritization process serves at least three purposes for the TFA. First, it fine-
tunes the program scheduled for execution in the upcoming fiscal year. Second, it
forms the basis for development of the Corporate Review Budget (CRB) following
the upcoming fiscal year's program. Third, it begins to define the program in the
three years following the CRB year.

Table B.2, Site Technology Crosswalk Table, is a variation of Table B.1. Table B.2
organizes site needs and TFA multi-year responses by site.

 

Table B.1. STCG Needs/Prioritized Multiyear Response Table

TFA
Priority

Response
ID

Work
Package

OST
Tech
ID#

Site
Need

ID Need Title PBS#

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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0* AA1S1 WT-05-01 85,
890,
1988

RL-
WT05

Remote Inspection of
High-Level Waste
Single-Shell Tanks

RL-
TW03

RL-
WT013

Establish Retrieval
Performance
Evaluation Criteria

RL-
TW04

RL-
WT021

Cleaning,
Decontaminating and
Upgrading Hanford Pits

RL-
TW03

RL-
WT022

Tank Knuckle NDE RL-
TW03

RL-
WT027

Tank Leak Mitigation
Systems

RL-
TW03

RL-
WT067

Improved DST Integrity
NDE Measurement
Tools

RL-
TW03

SR00-
2035

Develop Advanced
Techniques for Life
Extension of High Level
Waste Tanks and
Piping

SR-
HL01,
SR-
HL02,
SR-
HL03

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
HL03

ID-
2.1.20

Tank Annulus/Vault
Inspection

ID-
HLW-
105

ID-
2.1.72

Alternate Heel
Sampling Systems

ID-
HLW-
103

OH-
WV-
907

High-Level Waste Tank
Interim Maintenance

OH-
WV-
01

ORTK-
01

Tank Waste
Characterization

OR-
151

0* AA3S1 WT-05-01 233,
1989,
2967

RL-
WT023

Prediction of Solid
Phase Formation in
Static and Dynamic
Hanford Tank Waste
Solutions

RL-
TW04

RL-
WT024

Enhanced Sludge
Washing Process Data

RL-
TW04

RL- Better Waste Mixing RL-
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WT060 Mobilization TW04
RL-
WT063

PHMC Retrieval and
Closure - Hanford SST
Saltcake Dissolution
Retrieval

RL-
TW04

RL-
WT064

PHMC Retrieval and
Closure - Hanford Past
Practice Sluicing
Improvements

RL-
TW04

RL-
WT070

Uncertainty Estimation
of Hanford Best Basis
Toxic Waste Inventory,
Concentration, Phase
and Waste Type

RL-
TW01

RL-
WT071

Provide Laboratory
Development Support
and ESP Modeling
Support for the Back
Dilution of Tank 241-
SY-101

RL-
TW03

SR00-
2028

Alternative Waste
Removal Technology

SR-
HL02

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL03

* Represents a strategic task.

TFA
Priority

Response
ID

Work
Package

OST
Tech
ID#

Site
Need

ID Need Title PBS#
SR00-
2039

Methods to Unplug
Waste Transfer Lines

SR-
HL02

SR00-
2052

Aluminum Dissolution
from HAW Sludge and
Its Impact on
Downstream Salt
Processing

SR-
HL05

ORTK-
04

Sludge Mixing and
Slurry Transport

OR-
321

ORTK-
05

Tank Sludge and
Supernatant
Separations

OR-
311

RL-
WT037-
S

Sludge Treatment RL-
TW04

RL-
WT038-
S

Process Models for
Sludge Treatment

RL-
TW04
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RL-
WT040-
S

Mechanisms of Line
Plugging

RL-
TW04

RL-
WT049-
S

Effect of Processing on
Gas Release, Waste
Sedimentation,
Rheological, and Other
Behaviors

RL-
TW04

RL-
WT075-
S

HLW Solid Phase
Characterization

RL-
TW01

RL-
WT078-
S

Plutonium Segregation
and Association in
HLW

RL-
TW04

0* AA3S2 WT-03-01 1989,
2011,
2012,
2216

RL-
WT013

Establish Retrieval
Performance
Evaluation Criteria

RL-
TW04

RL-
WT027

Tank Leak Mitigation
Systems

RL-
TW03

RL-
WT063

PHMC Retrieval and
Closure - Hanford SST
Saltcake Dissolution
Retrieval

RL-
TW04

RL-
WT064

PHMC Retrieval and
Closure - Hanford Past
Practice Sluicing
Improvements

RL-
TW04

SR00-
2028

Alternative Waste
Removal Technology

SR-
HL01

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL02

ORTK-
02

Tank Solid Waste
Retieval

OR-
321

RL-
WT077-
S

Improvements to Salt
Well Pumping

RL-
TW04

* Represents a strategic task.

TFA
Priority

Response
ID

Work
Package

OST
Tech
ID#

Site
Need

ID Need Title PBS#
0* AA5S1 WT-08-01 233,

1989
RL-
WT024

Enhanced Sludge
Washing Process Data

RL-
TW04

RL-
WT070

Uncertainty Estimation
of Hanford Best Basis
Toxic Waste Inventory,
Concentration, Phase

RL-
TW01
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and Waste Type
SR00-
2052

Aluminum Dissolution
from HAW Sludge and
Its Impact on
Downstream Salt
Processing

SR-
HL05

ORTK-
05

Tank Sludge and
Supernatant
Separations

OR-
151

RL-
WT037-
S

Sludge Treatment RL-
TW04

RL-
WT038-
S

Process Models for
Sludge Treatment

RL-
TW04

RL-
WT078-
S

Plutonium Segregation
and Association in
HLW

RL-
TW04

0* AA7S1 WT-07-01 2009 RL-
WT015

Standard Method for
Determining Waste
Form Release Rate

RL-
TW09

RL-
WT066

Compositional
Dependence of the
Long Term
Performance of Glass
as a Low-Activity
Waste Form

RL-
TW09

RL-
WT080

Advanced/Improved
Vitrification

RL-
TW05

RL-
WT081

Sulfate Accumulation in
Low Activity Waste

RL-
TW05

SR00-
2032

Optimize Melter Glass
Chemistry and
Increase Waste
Loading

SR-
HL05

SR00-
2036

Develop Improved
HLW Melter

SR-
HL05

ID-
2.1.58

HAW Immobilization ID-
HLW-
103

ID-
2.1.66

Treatment/Disposition
of Spent Ion Exchange
Resins

ID-
HLW-
103

0* AA7S2 WT-06-01 2009 RL-
WT080

Advanced/Improved
Vitrification

RL-
TW05

SR00-
2032

Optimize Melter Glass
Chemistry and

SR-
HL05
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Increase Waste
Loading

SR00-
2036

Develop Improved
HLW Melter

SR-
HL05

ID-
2.1.57

Conditioning of HAW
for Treatment

ID-
HLW-
103

ID-
2.1.58

HAW Immobilization ID-
HLW-
103

ID-
2.1.66

Treatment/Disposition
of Spent Ion Exchange
Resins

ID-
HLW-
103

* Represents a strategic task.

TFA
Priority

Response
ID

Work
Package

OST
Tech
ID#

Site
Need

ID Need Title PBS#
1 A9143 WT-04-01 1985,

2015
RL-
WT04

Double-Shell Tank
Corrosion Monitoring

RL-
TW03

SR00-
2045

In-Situ Waste Tank
Corrosion Probe

SR-
HL03

ORTK-
01

Tank Waste
Characterization

OR-
151

RL-
WT079-
S

Double Shell Tanks
Corrosion Chemistry

RL-
TW03

2 A9586 WT-09-01 20 SR00-
1011

Demonstrate
Evaporation
Technologies to
Reduce Generation of
Secondary Waste
Volume from
Consolidated
Incineration Facility

SR-
SW01

ORTK-
05

Tank Sludge and
Supernatant
Separations

OR-
151

ORTK-
11

Tank Supernatant
Pretreatment

OR-
311

3 A9768 WT-06-01 2009,
2092

RL-
WT080

Advanced/Improved
Vitrification

RL-
TW05

SR00-
2036

Develop Improved
HLW Melter

SR-
HL05

ID-
2.1.57

Conditioning of HAW
for Treatment

ID-
HLW-
103
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ID-
2.1.58

HAW Immobilization ID-
HLW-
103

ID-
2.1.66

Treatment/Disposition
of Spent Ion Exchange
Resins

ID-
HLW-
103

TFA
Priority

Response
ID

Work
Package

OST
Tech
ID#

Site
Need

ID Need Title PBS#
4 A9554 WT-08-01 1989,

2367
RL-
WT023

Prediction of Solid
Phase Formation in
Static and Dynamic
Hanford Tank Waste
Solutions

RL-
TW04

RL-
WT063

PHMC Retrieval and
Closure - Hanford SST
Saltcake Dissolution
Retrieval

RL-
TW04

RL-
WT071

Provide Laboratory
Development Support
and ESP Modeling
Support for the Back
Dilution of Tank 241-
SY-101

RL-
TW03

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01

SR00-
2039

Methods to Unplug
Waste Transfer Lines

SR-
HL01

ORTK-
04

Sludge Mixing and
Slurry Transport

OR-
321

RL-
WT040-
S

Mechanisms of Line
Plugging

RL-
TW04

RL-
WT049-
S

Effect of Processing on
Gas Release, Waste
Sedimentation,
Rheological, and Other
Behaviors

RL-
TW04

RL-
WT075-
S

HLW Solid Phase
Characterization

RL-
TW01

RL-
WT078-
S

Plutonium Segregation
and Association in
HLW

RL-
TW04

5 A9773 WT-06-01 2009 RL-
WT080

Advanced/Improved
Vitrification

RL-
TW05
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RL-
WT081

Sulfate Accumulation in
Low Activity Waste

RL-
TW05

RL-
WT084

Extension of Glass
Properties Model to
Lower Silica
Compositions

RL-
TW04

SR00-
2032

Optimize Melter Glass
Chemistry and
Increase Waste
Loading

SR-
HL05

SR00-
2036

Develop Improved
HLW Melter

SR-
HL05

ID-
2.1.58

HAW Immobilization ID-
HLW-
103

ID-
2.1.66

Treatment/Disposition
of Spent Ion Exchange
Resins

ID-
HLW-
103

6 A9570 WT-09-01 21 RL-
WT082

Crystalline
Silicotitanate Non-
Elutable Sorbent

RL-
TW05

SR00-
2034

Second Generation
Salt Feed Preparation

SR-
HL13

ID-
2.1.28

Cs and Sr Removal
from Newly Generated
Liquid Waste

ID-
HLW-
103

ORTK-
11

Tank Supernatant
Pretreatment

OR-
311

TFA
Priority

Response
ID

Work
Package

OST
Tech
ID#

Site
Need

ID Need Title PBS#
7 A9709 WT-06-01 TBD SR00-

2055
Increase in
Applicability/Efficiency
of High-Level Waste
Planning Tool

SR-
HL05

ID-
2.1.24

Integration/Optimization
of High Activity
Waste/Low Activity
Waste Process
Flowsheet

ID-
HLW-
103

ID-
2.1.65

Treatment/Disposition
of Removed Tank
Solids

ID-
HLW-
103

8 A9365 WT-02-01 TBD RL-
WT062

Variable Suction Level
Transfer Pump

RL-
TW04

SR00-
2037

Tank Heel
Removal/Closure

SR-
HL01
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Technology
ID-
2.1.67

High Level Waste
Slurry Handling

ID-
HLW-
103

9 A9555 WT-08-01 233 RL-
WT024

Enhanced Sludge
Washing Process Data

RL-
TW04

RL-
WT070

Uncertainty Estimation
of Hanford Best Basis
Toxic Waste Inventory,
Concentration, Phase
and Waste Type

RL-
TW01

SR00-
2052

Aluminum Dissolution
from HAW Sludge and
Its Impact on
Downstream Salt
Processing

SR-
HL05

ORTK-
05

Tank Sludge and
Supernatant
Separations

OR-
151

RL-
WT037-
S

Sludge Treatment RL-
TW04

RL-
WT038-
S

Process Models for
Sludge Treatment

RL-
TW04

RL-
WT078-
S

Plutonium Segregation
and Association in
HLW

RL-
TW04

10 A9923 WT-05-01 22 SR00-
3022

In-Situ Grouting and/or
Retrieval of Waste from
Underground Tanks
(Formerly Used for the
Storage of Radioactive
Solvents)

SR-
ER02

ID-
2.1.46

Management of Tank
Heel Liquids

ID-
HLW-
105

ID-
2.1.47

Management of Tank
Heel Solids

ID-
HLW-
105

OH-
WV-
914

Development of Grout
for In-Situ Closure

OH-
WV-
01

ORTK-
09

Tank Closure OR-
321

TFA Response Work
OST
Tech

Site
Need
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Priority ID Package ID# ID Need Title PBS#
11 A9175 WT-03-01 TBD RL-

WT05
Remote Inspection of
High-Level Waste
Single-Shell Tanks

RL-
TW03

RL-
WT022

Tank Knuckle NDE RL-
TW03

RL-
WT067

Improved DST Integrity
NDE Measurement
Tools

RL-
TW03

SR00-
2035

Develop Advanced
Techniques for Life
Extension of High Level
Waste Tanks and
Piping

SR-
HL01

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL03

ID-
2.1.20

Tank Annulus/Vault
Inspection

ID-
HLW-
105

OH-
WV-
907

High-Level Waste Tank
Interim Maintenance

OH-
WV-
01

ORTK-
01

Tank Waste
Characterization

OR-
151

12 A9376 WT-01-01 2367 RL-
WT023

Prediction of Solid
Phase Formation in
Static and Dynamic
Hanford Tank Waste
Solutions

RL-
TW04

SR00-
2039

Methods to Unplug
Waste Transfer Lines

SR-
HL01

RL-
WT040-
S

Mechanisms of Line
Plugging

RL-
TW04

13 A9777 WT-06-01 2009,
2383

SR00-
2040

Demonstrate Remote
Decommissioning and
Disassembly of High
Level Waste
Processing Equipment

SR-
HL05

OH-
WV-
903

Vitrification Expended
Material Processing
(WVDP-3-99)

OH-
WV-
04

14 A9719 WT-07-01 82 ID-
2.1.23

Low-Activity Wasteform
Qualification

ID-
HLW-
103

ID- Cs and Sr Removal ID-
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2.1.28 from Newly Generated
Liquid Waste

HLW-
103

ID-
2.1.35

Direct Immobilization of
INTEC Sodium-Bearing
and Newly Generated
Liquid Wastes

ID-
HLW-
103

ID-
2.1.38

Conditioning of Low
Activity Waste for
Treatment

ID-
HLW-
103

ID-
2.1.40

Low Activity Waste
Grout Sorbent Addition
to Reduce Leachability

ID-
HLW-
103

ID-
2.1.66

Treatment/Disposition
of Spent Ion Exchange
Resins

ID-
HLW-
103

ORTK-
06

Tank Sludge
Supernatant
Immobilization

OR-
311

15 A9171 WT-04-01 2091 SR00-
2027

Demonstrate
Alternative Filtration
Technologies to
Replace HEPA Filters

SR-
HL02

ID-
2.1.27

Blowback Metal Filters
for Solids (Calcine)
Retrieval

ID-
HLW-
103

TFA
Priority

Response
ID

Work
Package

OST
Tech
ID#

Site
Need

ID Need Title PBS#
16 A9361 WT-03-01 2948 ID-

2.1.67
High Level Waste
Slurry Handling

ID-
HLW-
103

OH-
WV-
905

Retrieval of Tank Heels OH-
WV-
01

17 A9363 WT-05-01 2967 SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL02

18 AA203 WT-02-01 2010 RL-
WT013

Establish Retrieval
Performance
Evaluation Criteria

RL-
TW04

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01

ID-
2.1.72

Alternate Heel
Sampling Systems

ID-
HLW-
103

19 A9362 WT-02-01 1989 RL- PHMC Retrieval and RL-
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WT063 Closure - Hanford SST
Saltcake Dissolution
Retrieval

TW04

SR00-
2028

Alternative Waste
Removal Technology

SR-
HL01

RL-
WT077-
S

Improvements to Salt
Well Pumping

RL-
TW04

20 A9157 WT-03-01 140,
2095

RL-
WT027

Tank Leak Mitigation
Systems

RL-
TW03

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL02

21 A9246 WT-01-01 85,
2119,
2235,
2386

RL-
WT09

Representative
Sampling and
Associated Analysis to
Support Operations
and Disposal

RL-
TW05

ID-
2.1.26

Direct Tank Sampler for
Tank Solution
Characterization

ID-
HLW-
101

ID-
2.1.43

Certify LDUA Sampler
as EPA-Approved
Method of Sampling
Tank Heel Liquids

ID-
HLW-
105

ID-
2.1.44

Certify LDUA Sampler
as EPA-Approved
Method of Sampling
Tank Heel Solids

ID-
HLW-
103

22 A9584 WT-08-01 350 ID-
2.1.64

Solid-Liquid Separation
Equipment
Development and
Application

ID-
HLW-
103

23 A9352 WT-04-01 2087,
2181,
2195

RL-
WT021

Cleaning,
Decontaminating and
Upgrading Hanford Pits

RL-
TW03

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL03

24 A9501 WT-09-01 21,
347,
410,
841,
2968

ID-
2.1.06

TRU, Cs and Sr
Removal from High
Activity Wastes

ID-
HLW-
103

ID-
2.1.56

Mercury Treatment for
Aluminum Calcine

ID-
HLW-
103

ID-
2.1.68

Technetium Removal
from INEEL High Level

ID-
HLW-
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Waste 101

TFA
Priority

Response
ID

Work
Package

OST
Tech
ID#

Site
Need

ID Need Title PBS#
25 A9748 WT-07-01 82,

2094
RL-
WT015

Standard Method for
Determining Waste
Form Release Rate

RL-
TW09

RL-
WT066

Compositional
Dependence of the
Long Term
Performance of Glass
as a Low-Activity
Waste Form

RL-
TW09

26 A9367 WT-03-01 85,
860,

2012,
2097,
2115,
2117,
2194

RL-
WT013

Establish Retrieval
Performance
Evaluation Criteria

RL-
TW04

RL-
WT064

PHMC Retrieval and
Closure - Hanford Past
Practice Sluicing
Improvements

RL-
TW04

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL03

ORTK-
02

Tank Solid Waste
Retieval

OR-
321

27 A9382 WT-02-01 TBD RL-
WT085

Retrieval of Waste Heel
from 340 Radioactive
Liquid (Low-Level /
Mixed Waste Vault)
Vault Tanks

RL-
WM05

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL02

OH-
WV-
905

Retrieval of Tank Heels OH-
WV-
01

ORTK-
02

Tank Solid Waste
Retieval

OR-
321

28 A9508 WT-04-01 TBD ID-
2.1.16

Decontamination
Facility/Analytical
Facility Waste
Reduction

ID-
HLW-
101

ID-
2.1.17

Develop New Filter
Leach Process

ID-
HLW-
101

29 A9566 WT-11-01 2009 SR00-
2033

Provide Alternative
Processing and/or

SR-
HL01
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Concentration Methods
for DWPF Recycle
Aqueous Streams

30 A9924 WT-05-01 22,
2369

RL-
WT069

Value of Information
Decision Analysis for
Tank Farm Closure

RL-
TW04

ID-
2.1.39

Acceptance Criteria for
LAW Disposal in
Underground Storage
Tanks

ID-
HLW-
103

ID-
2.1.42

Acceptance Criteria for
Tank Closure

ID-
HLW-
105

ID-
2.1.45

Acceptance Criteria for
Grouting Tank Heels

ID-
HLW-
103

ID-
2.1.48

Wasteform
Qualification for Low-
Activity Waste in
Underground Storage
Tanks

ID-
HLW-
103

ID-
2.1.62

Acceptance Criteria for
Bin Set Closure

ID-
HLW-
103

31 A9331 WT-02-01 TBD ID-
2.1.50

Solids Waste (Calcine)
Retrieval

ID-
HLW-
103

ID-
2.1.69

Solids Waste (Calcine)
Retrieval from CSSF1

ID-
HLW-
103

TFA
Priority

Response
ID

Work
Package

OST
Tech
ID#

Site
Need

ID Need Title PBS#
32 AA202 WT-02-01 2010 SR00-

2044
In-Situ Technology for
Waste Characterization

SR-
HL01

OH-
WV-
906

Radioactivity
Measurement of High-
Level Waste Tank
Residuals

OH-
WV-
01

RL-
WT031-
S

Rapid Waste
Characterization

RL-
TW01

33 A9156 WT-12-01 140 RL-
WT026

Tank Leak Detection
Systems for
Underground Single-
Shell Waste Storage
Tanks (SSTs)

RL-
TW03
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34 A9359 WT-02-01 2232,
2370,
2408

RL-
WT060

Better Waste Mixing
Mobilization

RL-
TW04

SR00-
2028

Alternative Waste
Removal Technology

SR-
HL01

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL03

SR00-
2041

Develop Advanced
Mixing Technology

SR-
HL01

ORTK-
02

Tank Solid Waste
Retieval

OR-
321

RL-
WT054-
S

Solids Yield During
Mixer Pump
Mobilization

RL-
TW04

35 A9278 WT-08-01 1547 RL-
WT09

Representative
Sampling and
Associated Analysis to
Support Operations
and Disposal

RL-
TW01

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL02

SR00-
2044

In-Situ Technology for
Waste Characterization

SR-
HL02

ID-
2.1.67

High Level Waste
Slurry Handling

ID-
HLW-
103

ORTK-
04

Sludge Mixing and
Slurry Transport

OR-
321

RL-
WT032-
S

Monitoring of Key
Waste Physical
Properties During
Retrieval and Transport

RL-
TW04

36 A9960 WT-05-01 TBD RL-
WT061

Reactive Barriers to
Contaminant Migration

RL-
TW09

SR00-
2051

Technology to Mitigate
Effects of Technetium
Under Tank Closure
Conditions

SR-
HL03

RL-
WT046-
S

Getter Materials RL-
TW09

TFA
Priority

Response
ID

Work
Package

OST
Tech
ID#

Site
Need

ID Need Title PBS#
37 A9264 WT-11-01 127 RL-

WT01
Technetium-99
Analysis in Hanford

RL-
TW01
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Tank Waste and
Contaminated Tank
Farm Areas

RL-
WT065

Direct Inorganic and
Organic Analyses of
High-Level Waste

RL-
TW04

RL-
WT083

Rapid PCB Screening
Technology

RL-
TW04

ID-
2.1.16

Decontamination
Facility/Analytical
Facility Waste
Reduction

ID-
HLW-
101

RL-
WT052-
S

Characterization of
Organic Species in
Waste Feed to LAW
and HLW Treatment
Facilities

RL-
TW01

SR00-
2054-S

Develop Improved
Radiochemical Analysis
for High Ionic Strength
Samples

SR-
HL02

38 A9772 WT-07-01 2009 SR00-
2029

Alternate DWPF
Canister Decon
Technology

SR-
HL05

OH-
WV-
902

Decontamination of
High-Level Waste
(HLW) Canisters
(WVDP-2-99)

OH-
WV-
02

39 A9749 WT-10-01 82,
2094

RL-
WT016

Glass Monolith Surface
Area

RL-
TW09

40 A9985 WT-05-01 2368 SR00-
3022

In-Situ Grouting and/or
Retrieval of Waste from
Underground Tanks
(Formerly Used for the
Storage of Radioactive
Solvents)

SR-
ER02

ID-
2.1.71

Grout/Heel Mix in Place
System

ID-
HLW-
103

OH-
WV-
904

High Level Waste Tank
Closure

OH-
WV-
01

ORTK-
09

Tank Closure OR-
321

41 A9588 WT-05-01 241 RL-
WT068

Radionuclide Source
Term from Tank
Residuals

RL-
TW04
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SR00-
2051

Technology to Mitigate
Effects of Technetium
Under Tank Closure
Conditions

SR-
HL03

42 A9374 WT-10-01 TBD SR00-
2031

Develop Remote
Technology to Improve
DWPF Operations

SR-
HL05

43 A9514 WT-11-01 TBD ID-
2.1.29

Evaluate Chloride
Corrosion Potential
(LET&D/PEWE/Future
Processes)

ID-
HLW-
101

ID-
2.1.30

Remove/Treat
Chlorides
(LET&D/PEWE/Future
Processes)

ID-
HLW-
101

44 AA303 WT-12-01 2011,
2967

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01

45 AA310 WT-12-01 TBD OH-
WV-
904

High Level Waste Tank
Closure

OH-
WV-
01

TFA
Priority

Response
ID

Work
Package

OST
Tech
ID#

Site
Need

ID Need Title PBS#
46 A9518 WT-11-01 TBD ID-

2.1.36
Mercury Removal from
Liquid Wastes

ID-
HLW-
101

ID-
2.1.56

Mercury Treatment for
Aluminum Calcine

ID-
HLW-
103

47 AA201 WT-11-01 130 SR00-
2044

In-Situ Technology for
Waste Characterization

SR-
HL03

48 A9532 WT-11-01 881 ID-
2.1.51

Develop Calcine
Dissolution Kinetics for
Solid/Liquid Equilibria

ID-
HLW-
103

ID-
2.1.52

Characterization of
Solids from Calcine
Dissolution

ID-
HLW-
103

Table B.2. Site Technology Crosswalk Table

Site
Need

ID Need Title PBS#
TFA

MYTR# RespTitle WP# PE#
HANFORD

RL-

Technetium-99
Analysis in Hanford
Tank Waste and RL- A9264

Improve Waste
Analytical

WT-
11- 1.1.3
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WT01 Contaminated Tank
Farm Areas

TW01 Methods 01

RL-
WT04

Double-Shell Tank
Corrosion Monitoring

RL-
TW03 A9143

HLW Tank
Corrosion Control
and Monitoring

WT-
04-
01

1.1.1.1

RL-
WT05

Remote Inspection of
High-Level Waste
Single-Shell Tanks

RL-
TW03

A9175
Tank Integrity
Inspection
Techniques

WT-
03-
01

1.1.1.1

AA1S1
Pre-Closure
Interim Tank
Maintenance

WT-
05-
01

1.1.1

RL-
WT09

Representative
Sampling and
Associated Analysis to
Support Operations
and Disposal

RL-
TW01,
RL-
TW05

A9246
Waste Sampling
and At-Tank
Analysis

WT-
01-
01

1.1.3

A9278
Slurry Transfer
and Tank Waste
Mixing Monitors

WT-
08-
01

RL-
WT013

Establish Retrieval
Performance
Evaluation Criteria

RL-
TW04

AA1S1
Pre-Closure
Interim Tank
Maintenance

WT-
05-
01

1.1.1

AA203 Residual Waste
Sampling

WT-
02-
01

1.1.3

AA3S2
SST Retrieval
from Potential
Leaking Tanks WT-

03-
01

1.2.1.2

A9367
Unobstructed
Tank Heel
Retrieval

RL-
WT015

Standard Method for
Determining Waste
Form Release Rate

RL-
TW09

A9748

Testing and
Prediction of
Long-Term Waste
Glass
Performance

WT-
07-
01

1.3.2

AA7S1
Durability of
Multiphase Waste
Glasses

WT-
07-
01

1.2.3.2

RL-
WT016

Glass Monolith Surface
Area

RL-
TW09 A9749 Glass Monolith

Surface Area

WT-
10-
01

1.3.2

RL-
WT021

Cleaning,
Decontaminating and
Upgrading Hanford Pits

RL-
TW03

AA1S1
Pre-Closure
Interim Tank
Maintenance

WT-
05-
01

1.1.1

A9352
Remote Systems
for Pit Operations
and Maintenance

WT-
04-
01

1.4
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RL-
WT022 Tank Knuckle NDE RL-

TW03

AA1S1
Pre-Closure
Interim Tank
Maintenance

WT-
05-
01

1.1.1

A9175
Tank Integrity
Inspection
Techniques

WT-
03-
01

1.1.1.1

RL-
WT023

Prediction of Solid
Phase Formation in
Static and Dynamic
Hanford Tank Waste
Solutions

RL-
TW04

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

A9554 Hanford Tank
Waste Chemistry

WT-
08-
01

1.2.2.3

A9376

Waste Transfer
Line Plugging
Prevention and
Unplugging
Methods

WT-
01-
01

1.2.1.4

RL-
WT024

Enhanced Sludge
Washing Process Data

RL-
TW04

A9555 Sludge Washing
and Dissolution

WT-
08-
01

1.2.2.7

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

AA5S1

Removal of Key
Non-Radioactive
Elements from
Tank Waste

WT-
08-
01

1.2.2.7

RL-
WT026

Tank Leak Detection
Systems for
Underground Single-
Shell Waste Storage
Tanks (SSTs)

RL-
TW03 A9156 Tank Leak

Detection

WT-
12-
01

1.2.1.5

Site
Need

ID Need Title PBS#
TFA

MYTR# RespTitle WP# PE#

RL-
WT027

Tank Leak Mitigation
Systems

RL-
TW03

A9157 Tank Leak
Mitigation

WT-
03-
01

1.2.1.5

AA1S1
Pre-Closure
Interim Tank
Maintenance

WT-
05-
01

1.1.1

AA3S2
SST Retrieval
from Potential
Leaking Tanks

WT-
03-
01

1.2.1.2
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RL-
WT060

Better Waste Mixing
Mobilization

RL-
TW04

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

A9359 Waste Mixing and
Retrieval

WT-
02-
01

RL-
WT061

Reactive Barriers to
Contaminant Migration

RL-
TW04,
RL-
TW09

A9960
Sequestering of
Contaminant
Migration

WT-
05-
01

1.3.1

RL-
WT062

Variable Suction Level
Transfer Pump

RL-
TW04 A9365 Waste Transfer

Pumping

WT-
02-
01

1.2.1.4

RL-
WT063

PHMC Retrieval and
Closure - Hanford SST
Saltcake Dissolution
Retrieval

RL-
TW04

AA3S2
SST Retrieval
from Potential
Leaking Tanks

WT-
03-
01

1.2.1.2

A9554 Hanford Tank
Waste Chemistry

WT-
08-
01

1.2.2.3

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

A9362
Salt Cake
Dissolution
Retrieval

WT-
02-
01

1.2.1.2

RL-
WT064

PHMC Retrieval and
Closure - Hanford Past
Practice Sluicing
Improvements

RL-
TW04

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2
AA3S2

SST Retrieval
from Potential
Leaking Tanks

WT-
03-
01

A9367
Unobstructed
Tank Heel
Retrieval

WT-
03-
01

RL-
WT065

Direct Inorganic and
Organic Analyses of
High-Level Waste

RL-
TW04 A9264

Improve Waste
Analytical
Methods

WT-
11-
01

1.1.3

RL-

Compositional
Dependence of the
Long Term RL-

AA7S1
Durability of
Multiphase Waste
Glasses

WT-
07-
01

1.2.3.2

Testing and
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WT066 Performance of Glass
as a Low-Activity
Waste Form

TW09
A9748

Prediction of
Long-Term Waste
Glass
Performance

WT-
07-
01

1.3.2

RL-
WT067

Improved DST Integrity
NDE Measurement
Tools

RL-
TW03

AA1S1
Pre-Closure
Interim Tank
Maintenance

WT-
05-
01

1.1.1

A9175
Tank Integrity
Inspection
Techniques

WT-
03-
01

1.1.1.1

RL-
WT068

Radionuclide Source
Term from Tank
Residuals

RL-
TW04 A9588

Leaching and
Treatment of
Technetium for
Tank Closure

WT-
05-
01

1.3.1

RL-
WT069

Value of Information
Decision Analysis for
Tank Farm Closure

RL-
TW04 A9924

Tank Closure
Criteria/Decision
Support

WT-
05-
01

1.3.1

RL-
WT070

Uncertainty Estimation
of Hanford Best Basis
Toxic Waste Inventory,
Concentration, Phase
and Waste Type

RL-
TW01

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

AA5S1

Removal of Key
Non-Radioactive
Elements from
Tank Waste

WT-
08-
01

1.2.2.7

A9555 Sludge Washing
and Dissolution

Site
Need

ID Need Title PBS#
TFA

MYTR# RespTitle WP# PE#

RL-
WT071

Provide Laboratory
Development Support
and ESP Modeling
Support for the Back
Dilution of Tank 241-
SY-101

RL-
TW03

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

A9554 Hanford Tank
Waste Chemistry

WT-
08-
01

1.2.2.3

RL-
WT080

Advanced/Improved
Vitrification

RL-
TW05

AA7S2 New Melter
Technology

WT-
06-
01

1.2.3.2

AA7S1
Durability of
Multiphase Waste
Glasses

WT-
07-
01

A9768

Specify and
Enhance Design WT-

06-
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of HLW Glass
Melters 01

A9773
Improve Waste
Loading in HLW
Glass

WT-
06-
01

RL-
WT081

Sulfate Accumulation in
Low Activity Waste

RL-
TW05

A9773
Improve Waste
Loading in HLW
Glass

WT-
06-
01

1.2.3.2

AA7S1
Durability of
Multiphase Waste
Glasses

WT-
07-
01

RL-
WT082

Crystalline
Silicotitanate Non-
Elutable Sorbent

RL-
TW05 A9570 Salt Disposition

WT-
09-
01

1.2.2.5

RL-
WT083

Rapid PCB Screening
Technology

RL-
TW04 A9264

Improve Waste
Analytical
Methods

WT-
11-
01

1.1.3

RL-
WT084

Extension of Glass
Properties Model to
Lower Silica
Compositions

RL-
TW04 A9773

Improve Waste
Loading in HLW
Glass

WT-
06-
01

1.2.3.2

RL-
WT085

Retrieval of Waste Heel
from 340 Radioactive
Liquid (Low-Level /
Mixed Waste Vault)
Vault Tanks

RL-
WM05 A9382

Horizontal and
Small Tank
Sludge Mixing
and Retrieval

WT-
02-
01

1.2.1.2

RL-
WT031-
S

Rapid Waste
Characterization

RL-
TW01 AA202 In-Situ Waste

Characterization

WT-
02-
01

1.1.3

RL-
WT032-
S

Monitoring of Key
Waste Physical
Properties During
Retrieval and Transport

RL-
TW04 A9278

Slurry Transfer
and Tank Waste
Mixing Monitors

WT-
08-
01

1.1.3

RL-
WT037-
S

Sludge Treatment RL-
TW04

AA5S1

Removal of Key
Non-Radioactive
Elements from
Tank Waste

WT-
08-
01

1.2.2.7

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

A9555 Sludge Washing
and Dissolution

WT-
08-
01

1.2.2.7

A9555 Sludge Washing
and Dissolution

WT-
08- 1.2.2.7
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RL-
WT038-
S

Process Models for
Sludge Treatment

RL-
TW04

01

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

AA5S1

Removal of Key
Non-Radioactive
Elements from
Tank Waste

WT-
08-
01

1.2.2.7

RL-
WT040-
S

Mechanisms of Line
Plugging

RL-
TW04

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

A9554 Hanford Tank
Waste Chemistry

WT-
08-
01

1.2.2.3

A9376

Waste Transfer
Line Plugging
Prevention and
Unplugging
Methods

WT-
01-
01

1.2.1.4

Site
Need

ID Need Title PBS#
TFA

MYTR# RespTitle WP# PE#

RL-
WT046-
S

Getter Materials

RL-
TW04,
RL-
TW09

A9960
Sequestering of
Contaminant
Migration

WT-
05-
01

1.3.1

RL-
WT049-
S

Effect of Processing on
Gas Release, Waste
Sedimentation,
Rheological, and Other
Behaviors

RL-
TW04

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

A9554 Hanford Tank
Waste Chemistry

WT-
08-
01

1.2.2.3

RL-
WT052-
S

Characterization of
Organic Species in
Waste Feed to LAW
and HLW Treatment
Facilities

RL-
TW01 A9264

Improve Waste
Analytical
Methods

WT-
11-
01

1.1.3

RL-
WT054-
S

Solids Yield During
Mixer Pump
Mobilization

RL-
TW04 A9359 Waste Mixing and

Retrieval

WT-
02-
01

1.2.1.2

Selective
Chemical WT-
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RL-
WT075-
S

HLW Solid Phase
Characterization

RL-
TW01

AA3S1 Dissolution of
Tank Heels to
Improve Retrieval

05-
01

1.2.1.2

A9554 Hanford Tank
Waste Chemistry

WT-
08-
01

1.2.2.3

RL-
WT077-
S

Improvements to Salt
Well Pumping

RL-
TW04

A9362
Salt Cake
Dissolution
Retrieval

WT-
02-
01

1.2.1.2

AA3S2
SST Retrieval
from Potential
Leaking Tanks

WT-
03-
01

RL-
WT078-
S

Plutonium Segregation
and Association in
HLW

RL-
TW04

A9554 Hanford Tank
Waste Chemistry

WT-
08-
01

1.2.2.3

A9555 Sludge Washing
and Dissolution

WT-
08-
01

1.2.2.7

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

AA5S1

Removal of Key
Non-Radioactive
Elements from
Tank Waste

WT-
08-
01

1.2.2.7

RL-
WT079-
S

Double Shell Tanks
Corrosion Chemistry

RL-
TW03 A9143

HLW Tank
Corrosion Control
and Monitoring

WT-
04-
01

1.1.1.1

IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL
LABORATORY

ID-
2.1.06

TRU, Cs and Sr
Removal from High
Activity Wastes

ID-
HLW-
103

A9501

INEEL Integrated
Radionuclide
Separations
Process

WT-
09-
01

1.2.2.5

ID-
2.1.16

Decontamination
Facility/Analytical
Facility Waste
Reduction

ID-
HLW-
101

A9508
Decon Process
Waste Volume
Reduction

WT-
04-
01

1.4

A9264
Improve Waste
Analytical
Methods

WT-
11-
01

1.1.3

ID-
2.1.17

Develop New Filter
Leach Process

ID-
HLW-
101

A9508
Decon Process
Waste Volume
Reduction

WT-
04-
01

1.4

ID-
AA1S1

Pre-Closure
Interim Tank

WT-
05- 1.1.1
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ID-
2.1.20

Tank Annulus/Vault
Inspection HLW-

105

Maintenance 01

A9175
Tank Integrity
Inspection
Techniques

WT-
03-
01

1.1.1.1

ID-
2.1.23

Low-Activity Wasteform
Qualification

ID-
HLW-
103

A9719

Conditioning and
Immobilization of
Low-Activity
Waste

WT-
07-
01

1.2.3.1

ID-
2.1.24

Integration/Optimization
of High Activity
Waste/Low Activity
Waste Process
Flowsheet

ID-
HLW-
103

A9709
Waste Treatment
Process
Flowsheet Model

WT-
06-
01

1.2.2.6

ID-
2.1.26

Direct Tank Sampler for
Tank Solution
Characterization

ID-
HLW-
101

A9246
Waste Sampling
and At-Tank
Analysis

WT-
01-
01

1.1.3

Site
Need

ID Need Title PBS#
TFA

MYTR# RespTitle WP# PE#

ID-
2.1.27

Blowback Metal Filters
for Solids (Calcine)
Retrieval

ID-
HLW-
103

A9171
Alternative Air
Filtration
Technology

WT-
04-
01

1.1.2

ID-
2.1.28

Cs and Sr Removal
from Newly Generated
Liquid Waste

ID-
HLW-
103

A9570 Salt Disposition
WT-
09-
01

1.2.2.5

A9719

Conditioning and
Immobilization of
Low-Activity
Waste

WT-
07-
01

1.2.3.1

ID-
2.1.29

Evaluate Chloride
Corrosion Potential
(LET&D/PEWE/Future
Processes)

ID-
HLW-
101

A9514
Removal of
Chloride from
Waste Solutions

WT-
11-
01

1.1.4

ID-
2.1.30

Remove/Treat
Chlorides
(LET&D/PEWE/Future
Processes)

ID-
HLW-
101

A9514
Removal of
Chloride from
Waste Solutions

WT-
11-
01

1.1.4

ID-
2.1.35

Direct Immobilization of
INTEC Sodium-Bearing
and Newly Generated
Liquid Wastes

ID-
HLW-
103

A9719

Conditioning and
Immobilization of
Low-Activity
Waste

WT-
07-
01

1.2.3.1

ID-
2.1.36

Mercury Removal from
Liquid Wastes

ID-
HLW-
101

A9518
Mercury Removal
from Waste
Solutions

WT-
11-
01

1.1.4

ID-
2.1.38

Conditioning of Low
Activity Waste for
Treatment

ID-
HLW-
103

A9719

Conditioning and
Immobilization of
Low-Activity
Waste

WT-
07-
01

1.2.3.1
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ID-
2.1.39

Acceptance Criteria for
LAW Disposal in
Underground Storage
Tanks

ID-
HLW-
103

A9924
Tank Closure
Criteria/Decision
Support

WT-
05-
01

1.3.1

ID-
2.1.40

Low Activity Waste
Grout Sorbent Addition
to Reduce Leachability

ID-
HLW-
103

A9719

Conditioning and
Immobilization of
Low-Activity
Waste

WT-
07-
01

1.2.3.1

ID-
2.1.42

Acceptance Criteria for
Tank Closure

ID-
HLW-
105

A9924
Tank Closure
Criteria/Decision
Support

WT-
05-
01

1.3.1

ID-
2.1.43

Certify LDUA Sampler
as EPA-Approved
Method of Sampling
Tank Heel Liquids

ID-
HLW-
103,
ID-
HLW-
105

A9246
Waste Sampling
and At-Tank
Analysis

WT-
01-
01

1.1.3

ID-
2.1.44

Certify LDUA Sampler
as EPA-Approved
Method of Sampling
Tank Heel Solids

ID-
HLW-
103,
ID-
HLW-
105

A9246
Waste Sampling
and At-Tank
Analysis

WT-
01-
01

1.1.3

ID-
2.1.45

Acceptance Criteria for
Grouting Tank Heels

ID-
HLW-
103

A9924
Tank Closure
Criteria/Decision
Support

WT-
05-
01

1.3.1

ID-
2.1.46

Management of Tank
Heel Liquids

ID-
HLW-
105

A9923
Enhanced Grout
Formulations for
Tank Closure

WT-
05-
01

1.3.1

ID-
2.1.47

Management of Tank
Heel Solids

ID-
HLW-
105

A9923
Enhanced Grout
Formulations for
Tank Closure

WT-
05-
01

1.3.1

ID-
2.1.48

Wasteform
Qualification for Low-
Activity Waste in
Underground Storage
Tanks

ID-
HLW-
103

A9924
Tank Closure
Criteria/Decision
Support

WT-
05-
01

1.3.1

ID-
2.1.50

Solids Waste (Calcine)
Retrieval

ID-
HLW-
103

A9331 Dry Solid Waste
Retrieval

WT-
02-
01

1.2.1.2

ID-
2.1.51

Develop Calcine
Dissolution Kinetics for
Solid/Liquid Equilibria

ID-
HLW-
103

A9532

Calcine
Dissolution
Solubility and
Kinetics

WT-
11-
01

1.2.2.2

ID-
2.1.52

Characterization of
Solids from Calcine
Dissolution

ID-
HLW-
103

A9532

Calcine
Dissolution
Solubility and
Kinetics

WT-
11-
01

1.2.2.2
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ID-
2.1.56

Mercury Treatment for
Aluminum Calcine

ID-
HLW-
103

A9501

INEEL Integrated
Radionuclide
Separations
Process

WT-
09-
01

1.2.2.5

A9518
Mercury Removal
from Waste
Solutions

WT-
11-
01

1.1.4

Site
Need

ID Need Title PBS#
TFA

MYTR# RespTitle WP# PE#

ID-
2.1.57

Conditioning of HAW
for Treatment

ID-
HLW-
103

A9768

Specify and
Enhance Design
of HLW Glass
Melters

WT-
06-
01

1.2.3.2

AA7S2 New Melter
Technology

WT-
06-
01

ID-
2.1.58 HAW Immobilization

ID-
HLW-
103

A9773
Improve Waste
Loading in HLW
Glass

WT-
06-
01

1.2.3.2

AA7S2 New Melter
Technology

WT-
06-
01

AA7S1
Durability of
Multiphase Waste
Glasses

WT-
07-
01

A9768

Specify and
Enhance Design
of HLW Glass
Melters

WT-
06-
01

ID-
2.1.62

Acceptance Criteria for
Bin Set Closure

ID-
HLW-
103

A9924
Tank Closure
Criteria/Decision
Support

WT-
05-
01

1.3.1

ID-
2.1.64

Solid-Liquid Separation
Equipment
Development and
Application

ID-
HLW-
103

A9584 Cross-Flow
Filtration

WT-
08-
01

1.2.2.4

ID-
2.1.65

Treatment/Disposition
of Removed Tank
Solids

ID-
HLW-
103

A9709
Waste Treatment
Process
Flowsheet Model

WT-
06-
01

1.2.2.6

A9773
Improve Waste
Loading in HLW
Glass

WT-
06-
01

1.2.3.2

AA7S2 New Melter
Technology

WT-
06-
01

1.2.3.2

Conditioning and WT-
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ID-
2.1.66

Treatment/Disposition
of Spent Ion Exchange
Resins

ID-
HLW-
103

A9719 Immobilization of
Low-Activity
Waste

07-
01

1.2.3.1

A9768

Specify and
Enhance Design
of HLW Glass
Melters

WT-
06-
01

1.2.3.2

AA7S1
Durability of
Multiphase Waste
Glasses

WT-
07-
01

1.2.3.2

ID-
2.1.67

High Level Waste
Slurry Handling

ID-
HLW-
103

A9365 Waste Transfer
Pumping

WT-
02-
01

1.2.1.4

A9278
Slurry Transfer
and Tank Waste
Mixing Monitors

WT-
08-
01

1.1.3

A9361
Heel Retrieval
from Obstructed
Tanks

WT-
03-
01

1.2.1.2

ID-
2.1.68

Technetium Removal
from INEEL High Level
Waste

ID-
HLW-
101

A9501

INEEL Integrated
Radionuclide
Separations
Process

WT-
09-
01

1.2.2.5

ID-
2.1.69

Solids Waste (Calcine)
Retrieval from CSSF1

ID-
HLW-
103

A9331 Dry Solid Waste
Retrieval

WT-
02-
01

1.2.1.2

ID-
2.1.71

Grout/Heel Mix in Place
System

ID-
HLW-
103

A9985

Demonstration of
Grout Injection
Technology for
Tank Closure

WT-
05-
01

1.3.1

ID-
2.1.72

Alternate Heel
Sampling Systems

ID-
HLW-
103

AA203 Residual Waste
Sampling

WT-
02-
01

1.1.3

AA1S1
Pre-Closure
Interim Tank
Maintenance

WT-
05-
01

1.1.1

OAK RIDGE RESERVATION

ORTK-
01

Tank Waste
Characterization

OR-
151

A9175
Tank Integrity
Inspection
Techniques

WT-
03-
01

1.1.1.1

A9143
HLW Tank
Corrosion Control
and Monitoring

WT-
04-
01

1.1.1.1

AA1S1
Pre-Closure
Interim Tank
Maintenance

WT-
05-
01

1.1.1

Site
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Need
ID Need Title PBS#

TFA
MYTR# RespTitle WP# PE#

ORTK-
02

Tank Solid Waste
Retieval

OR-
321

AA3S2
SST Retrieval
from Potential
Leaking Tanks

WT-
03-
01

1.2.1.2

A9359 Waste Mixing and
Retrieval

WT-
02-
01

A9367
Unobstructed
Tank Heel
Retrieval

WT-
03-
01

A9382

Horizontal and
Small Tank
Sludge Mixing
and Retrieval

WT-
02-
01

ORTK-
04

Sludge Mixing and
Slurry Transport

OR-
321

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

A9554 Hanford Tank
Waste Chemistry

WT-
08-
01

1.2.2.3

A9278
Slurry Transfer
and Tank Waste
Mixing Monitors

WT-
08-
01

1.1.3

ORTK-
05

Tank Sludge and
Supernatant
Separations

OR-
151,
OR-
311

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

ORTK-
05

Tank Sludge and
Supernatant
Separations

OR-
151,
OR-
311

AA5S1

Removal of Key
Non-Radioactive
Elements from
Tank Waste

WT-
08-
01

1.2.2.7

ORTK-
05

Tank Sludge and
Supernatant
Separations

OR-
151,
OR-
311

A9555 Sludge Washing
and Dissolution

WT-
08-
01

1.2.2.7

ORTK-
05

Tank Sludge and
Supernatant
Separations

OR-
151,
OR-
311

A9586 CIF Evaporator
WT-
09-
01

1.1.4

ORTK-
06

Tank Sludge
Supernatant
Immobilization

OR-
151,
OR-
311

A9719

Conditioning and
Immobilization of
Low-Activity
Waste

WT-
07-
01

1.2.3.1
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ORTK-
09 Tank Closure OR-

321

A9985

Demonstration of
Grout Injection
Technology for
Tank Closure

WT-
05-
01

1.3.1

A9923
Enhanced Grout
Formulations for
Tank Closure

WT-
05-
01

ORTK-
11

Tank Supernatant
Pretreatment

OR-
311

A9570 Salt Disposition
WT-
09-
01

1.2.2.5

A9586 CIF Evaporator
WT-
09-
01

1.1.4

SAVANNAH RIVER SITE

SR00-
1011

Demonstrate
Evaporation
Technologies to
Reduce Generation of
Secondary Waste
Volume from
Consolidated
Incineration Facility

SR-
SW01 A9586 CIF Evaporator

WT-
09-
01

1.1.4

SR00-
2027

Demonstrate
Alternative Filtration
Technologies to
Replace HEPA Filters

SR-
HL01,
SR-
HL02

A9171
Alternative Air
Filtration
Technology

WT-
04-
01

1.1.2

SR00-
2028

Alternative Waste
Removal Technology

SR-
HL01,
SR-
HL02,
SR-
HL03

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2SR00-
2028

Alternative Waste
Removal Technology

SR-
HL01,
SR-
HL02,
SR-
HL03

A9362
Salt Cake
Dissolution
Retrieval

WT-
02-
01

SR00-
2028

Alternative Waste
Removal Technology

SR-
HL01,
SR-
HL02,
SR-
HL03

A9359 Waste Mixing and
Retrieval

WT-
02-
01

Site
Need

ID Need Title PBS#
TFA

MYTR# RespTitle WP# PE#
SR-
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SR00-
2028

Alternative Waste
Removal Technology

HL01,
SR-
HL02,
SR-
HL03

AA3S2
SST Retrieval
from Potential
Leaking Tanks

WT-
03-
01

SR00-
2029

Alternate DWPF
Canister Decon
Technology

SR-
HL05 A9772

Alternative HLW
Canister
Decontamination
Techniques

WT-
07-
01

1.4

SR00-
2031

Develop Remote
Technology to Improve
DWPF Operations

SR-
HL05 A9374

Remote
Technologies for
Process Cell
Operations and
Maintenance

WT-
10-
01

1.4

SR00-
2032

Optimize Melter Glass
Chemistry and
Increase Waste
Loading

SR-
HL05

AA7S1
Durability of
Multiphase Waste
Glasses

WT-
07-
01

1.2.3.2A9773
Improve Waste
Loading in HLW
Glass

WT-
06-
01

AA7S2 New Melter
Technology

WT-
06-
01

SR00-
2033

Provide Alternative
Processing and/or
Concentration Methods
for DWPF Recycle
Aqueous Streams

SR-
HL01,
SR-
HL02,
SR-
HL05

A9566 Vitrification
Recycle

WT-
11-
01

1.1.4

SR00-
2034

Second Generation
Salt Feed Preparation

SR-
HL13

A9570 Salt Disposition

WT-
09-
01

1.2.2.5

A9579

Tetraphenylborate
Process for
Cesium
Separations

A9580

Actinide
Separations
Using Mono
Sodium Titanate

SR00-
2035

Develop Advanced
Techniques for Life
Extension of High Level
Waste Tanks and
Piping

SR-
HL01,
SR-
HL02,
SR-
HL03

A9175
Tank Integrity
Inspection
Techniques

WT-
03-
01

1.1.1.1

SR00-
2035

Develop Advanced
Techniques for Life
Extension of High Level

SR-
HL01,
SR-
HL02, AA1S1

Pre-Closure
Interim Tank

WT-
05- 1.1.1
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Waste Tanks and
Piping SR-

HL03

Maintenance 01

SR00-
2036

Develop Improved
HLW Melter

SR-
HL05

AA7S1
Durability of
Multiphase Waste
Glasses

WT-
07-
01

1.2.3.2

A9773
Improve Waste
Loading in HLW
Glass

WT-
06-
01

AA7S2 New Melter
Technology

WT-
06-
01

A9768

Specify and
Enhance Design
of HLW Glass
Melters

WT-
06-
01

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

A9157 Tank Leak
Mitigation

WT-
03-
01

1.2.1.5

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

A9365 Waste Transfer
Pumping

WT-
02-
01

1.2.1.4

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

A9363 Chemical
Cleaning of Tanks

WT-
05-
01

1.2.1.2

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

A9278
Slurry Transfer
and Tank Waste
Mixing Monitors

WT-
08-
01

1.1.3

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

A9382

Horizontal and
Small Tank
Sludge Mixing
and Retrieval

WT-
02-
01

1.2.1.2

SR00- Tank Heel

SR-
HL01,
SR- SST Retrieval WT-
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2037 Removal/Closure
Technology HL02,

SR-
hl03

AA3S2 from Potential
Leaking Tanks

03-
01

1.2.1.2

Site
Need

ID Need Title PBS#
TFA

MYTR# RespTitle WP# PE#

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

A9359 Waste Mixing and
Retrieval

WT-
02-
01

1.2.1.2

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

AA1S1
Pre-Closure
Interim Tank
Maintenance

WT-
05-
01

1.1.1

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

A9554 Hanford Tank
Waste Chemistry

WT-
08-
01

1.2.2.3

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

AA303
Waste Retrieval
from Confined
Spaces

WT-
12-
01

1.2.1.2

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

A9175
Tank Integrity
Inspection
Techniques

WT-
03-
01

1.1.1.1

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

A9352
Remote Systems
for Pit Operations
and Maintenance

WT-
04-
01

1.4
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SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

AA203 Residual Waste
Sampling

WT-
02-
01

1.1.3

SR00-
2037

Tank Heel
Removal/Closure
Technology

SR-
HL01,
SR-
HL02,
SR-
hl03

A9367
Unobstructed
Tank Heel
Retrieval

WT-
03-
01

1.2.1.2

SR00-
2039

Methods to Unplug
Waste Transfer Lines

SR-
HL01,
SR-
HL02,
SR-
HL03

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

SR00-
2039

Methods to Unplug
Waste Transfer Lines

SR-
HL01,
SR-
HL02,
SR-
HL03

A9554 Hanford Tank
Waste Chemistry

WT-
08-
01

1.2.2.3

SR00-
2039

Methods to Unplug
Waste Transfer Lines

SR-
HL01,
SR-
HL02,
SR-
HL03

A9376

Waste Transfer
Line Plugging
Prevention and
Unplugging
Methods

WT-
01-
01

1.2.1.4

SR00-
2040

Demonstrate Remote
Decommissioning and
Disassembly of High
Level Waste
Processing Equipment

SR-
HL05 A9777

Remote
Disassembly of
HLW Melters and
Other Processing
Equipment

WT-
06-
01

1.4

SR00-
2041

Develop Advanced
Mixing Technology

SR-
HL01,
SR-
HL02,
SR-
HL03

A9359 Waste Mixing and
Retrieval

WT-
02-
01

1.2.1.2

SR00-
2044

In-Situ Technology for
Waste Characterization

SR-
HL01,
SR-
HL02,
SR-
HL03

AA202 In-Situ Waste
Characterization

WT-
02-
01

1.1.3

SR-
HL01,
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SR00-
2044

In-Situ Technology for
Waste Characterization

SR-
HL02,
SR-
HL03

AA201
Sludge Mapping
and Volume
Estimates

WT-
11-
01

1.1.3

SR00-
2044

In-Situ Technology for
Waste Characterization

SR-
HL01,
SR-
HL02,
SR-
HL03

A9278
Slurry Transfer
and Tank Waste
Mixing Monitors

WT-
08-
01

1.1.3

Site
Need

ID Need Title PBS#
TFA

MYTR# RespTitle WP# PE#

SR00-
2045

In-Situ Waste Tank
Corrosion Probe

SR-
HL01,
SR-
HL02,
SR-
HL03

A9143
HLW Tank
Corrosion Control
and Monitoring

WT-
04-
01

1.1.1.1

SR00-
2051

Technology to Mitigate
Effects of Technetium
Under Tank Closure
Conditions

SR-
HL03

A9588

Leaching and
Treatment of
Technetium for
Tank Closure

WT-
05-
01

1.3.1

A9960
Sequestering of
Contaminant
Migration

SR00-
2052

Aluminum Dissolution
from HAW Sludge and
Its Impact on
Downstream Salt
Processing

SR-
HL02,
SR-
HL05

A9555 Sludge Washing
and Dissolution

WT-
08-
01

1.2.2.7

SR00-
2052

Aluminum Dissolution
from HAW Sludge and
Its Impact on
Downstream Salt
Processing

SR-
HL02,
SR-
HL05

AA5S1

Removal of Key
Non-Radioactive
Elements from
Tank Waste

WT-
08-
01

1.2.2.7

SR00-
2052

Aluminum Dissolution
from HAW Sludge and
Its Impact on
Downstream Salt
Processing

SR-
HL02,
SR-
HL05

AA3S1

Selective
Chemical
Dissolution of
Tank Heels to
Improve Retrieval

WT-
05-
01

1.2.1.2

SR00-
2055

Increase in
Applicability/Efficiency
of High-Level Waste
Planning Tool

SR-
HL05 A9709

Waste Treatment
Process
Flowsheet Model

WT-
06-
01

1.2.2.6

In-Situ Grouting and/or
Retrieval of Waste from A9985

Demonstration of
Grout Injection
Technology for WT-
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SR00-
3022

Underground Tanks
(Formerly Used for the
Storage of Radioactive
Solvents)

SR-
ER02

Tank Closure 05-
01

1.3.1

A9923
Enhanced Grout
Formulations for
Tank Closure

SR00-
2053-S

Develop an Alternative
Sorbent to Replace
Monosodium Titanate
for Sr and Actinide
Removal

SR-
HL01,
SR-
HL02

A9580

Actinide
Separations
Using Mono
Sodium Titanate

WT-
09-
01

1.2.2.5

SR00-
2054-S

Develop Improved
Radiochemical Analysis
for High Ionic Strength
Samples

SR-
HL01,
SR-
HL02

A9264
Improve Waste
Analytical
Methods

WT-
11-
01

1.1.3

WEST VALLEY DEMONSTRATION PROJECT

OH-
WV-
902

Decontamination of
High-Level Waste
(HLW) Canisters
(WVDP-2-99)

OH-
WV-
02

A9772

Alternative HLW
Canister
Decontamination
Techniques

WT-
07-
01

1.4

OH-
WV-
903

Vitrification Expended
Material Processing
(WVDP-3-99)

OH-
WV-
04

A9777

Remote
Disassembly of
HLW Melters and
Other Processing
Equipment

WT-
06-
01

1.4

OH-
WV-
904

High Level Waste Tank
Closure

OH-
WV-
01

AA310
Tank
Decontamination
and Dismantling

WT-
12-
01

1.4

A9985

Demonstration of
Grout Injection
Technology for
Tank Closure

WT-
05-
01

1.3.1

OH-
WV-
905

Retrieval of Tank Heels
OH-
WV-
01

A9382

Horizontal and
Small Tank
Sludge Mixing
and Retrieval

WT-
02-
01

1.2.1.2

A9361
Heel Retrieval
from Obstructed
Tanks

WT-
03-
01

OH-
WV-
906

Radioactivity
Measurement of High-
Level Waste Tank
Residuals

OH-
WV-
01

AA202 In-Situ Waste
Characterization

WT-
02-
01

1.1.3

OH-
WV-
907

High-Level Waste Tank
Interim Maintenance

OH-
WV-
01

A9175
Tank Integrity
Inspection
Techniques

WT-
03-
01

1.1.1.1

AA1S1
Pre-Closure
Interim Tank
Maintenance

WT-
05-
01

1.1.1
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OH-
WV-
914

Development of Grout
for In-Situ Closure

OH-
WV-
01

A9923
Enhanced Grout
Formulations for
Tank Closure

WT-
05-
01

1.3.1
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Appendix C

Prioritization Process

Each fiscal year, the Tanks Focus Area (TFA) reviews its prioritization process
and amends it according to any changes in programmatic requirements, such as
changes in strategic and tactical approaches. Amendments to the prioritization
process must be approved by the TFA's user community. Therefore, this
appendix describes the process used in FY00. Modifications to this process may
occur as the TFA works with its users to execute the program development
activities scheduled in FY01.

C.1 Program Development Process

The TFA's prioritization process is but one component of the overall program
development process. The entire program development process will be
summarized here to provide a more comprehensive understanding of the
prioritization process in a user-driven technology development program. The
major program development steps are shown in Figure C.1.

Figure C.1. FY00 Tanks Focus Area Technical Response
Development Process

The TFA accomplishes its objective by executing an iterative approach to
program development that involves site users and stakeholders through the
STCGs at each site. The needs assessment forms the basis for TFA program

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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definition. As previously noted, the TFA's program development cycle begins with
the collection of site needs and ends with the publication of the MYPP. The Site
Needs Assessment describes the TFA's efforts through the first part of this cycle,
from site needs collection through the development of technical responses and
their initial prioritization. The TFA uses six steps to accomplish the first part of
this cycle, which are listed below and depicted in Figure C.1:

STCG needs submission and TFA screen
Needs analysis
Strategic task identification
Technical response development
Response evaluation
TFA Management Team prioritization.

C.2 STCG Needs Submission and TFA Screen

The tank waste sites submitted their science and technology development needs
from October through December 1999. Each site uses its own internal process to
determine and prioritize site needs as necessary. The standardized site needs
template again proved helpful in communicating and understanding the needs.
The TFA's Site Representatives were essential in communicating the needs from
the sites to the TFA. (See Figure C.2, Tanks Focus Area Organization.) This
year, the sites, in general, communicated their science and technology needs
statements earlier than in any previous year.

Figure C.2. Tanks Focus Area Organization

The TFA appreciated these earlier submissions, which provided additional time
to integrate the information with other OST program activities.

Each need was subjected to an initial needs screening. The screening assessed
whether or not the need and possible technical response
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was within the TFA mission area
required a research and development component

development, first-time hot demonstration or deployment, re-
engineering, etc., was required
technology was available, and no technology development was
required

was technically feasible (schedule or cost are included in the assessment).

C.3 Needs Analysis

The TFA analyzed each site need that passed through the screening criteria, to
fully understand the technical basis and site intent behind the needs. The TFA
worked interactively with the sites to better understand the problem to be solved,
required performance specifications, timing of the technical solution, integration
of functional interfaces (e.g., between pretreatment and immobilization), and
interfaces with other OST programs.

C.4 Strategic Task Identification

Focusing predominately on the analysis of site-submitted needs, the TFA
identified needs whose solutions would be strategic in nature to the TFA.
Additionally, the TFA identified technology "gaps" that became apparent in the
needs analysis, or that were identified through other TFA processes, such as
technology interface workshops. The TFA Technical Advisory Group (TAG)
provided advice and guidance on the identification and scope of proposed
strategic tasks. The TFA submitted these issues for consideration and review by
its Management Team. The Management Team either voiced no objection to the
development of a technical response to issues included within the TFA list of
needs, or determined that the issue merited no further TFA consideration.

The TFA developed and refined its own definition of a strategic task. The
following points define a TFA strategic task:

Pursues a problem identified within a site baseline, but not currently being
addressed. This problem would be long-term and may otherwise go
unsatisfied due to budget limitations and priority. An official need may or
may not have been submitted by the STCG of a specific site. Successful
TFA response to the need may result in

accelerated schedule
risk reduction (programmatic or technical)
establishment of a technical or programmatic basis that drives near-
term related baseline efforts.

Resolves a recently identified technical roadblock or problem. This problem
may be near- or long-term in nature, and may or may not be associated
with baseline technologies or flowsheets. This problem may be identified by
the TFA or external reviewers, rather than officially submitted as a need by
a specific site. Satisfaction of this need may result in

prevention of recently identified problems
technical contingency through identification of another viable technical
approach



TFA - FY01-05 Multiyear Program Plan

http://emslws03/tfa/program/fy01mypp/appc.stm[10/13/2009 11:05:52 AM]

risk reduction (programmatic or technical).
Effects a change (alternative) to a baseline. The problem could be near-
term and may require that the TFA leverage other programs. An official
need may or may not have been submitted by a site. Successful response
to the need may result in

mortgage reduction
risk reduction (programmatic or technical).

The TFA secured wide user support for the concept of selective identification and
funding of strategic tasks, and, as a result, is pursuing five strategic tasks in
FY01.

C.5 Technical Response Development

The TFA developed technical responses to all needs passing through the
screening criteria. Those needs screened out were coordinated with the
submitting site for further disposition. Some needs were screened out as
potentially outside of the TFA mission area. These needs may best be addressed
within a different OST program, such as another focus area. In such cases, the
TFA interacts with the other programs and informs the submitting site STCG of
any need identified as such in this process.

The responses were prepared by the Technical Team (see Figure C.2) and
submitted to the TAG, USG, and Management Team for review and comment.
To the maximum extent possible, the TFA integrated responses to similar needs.
Also, the TFA was careful to take advantage of other OST funding sources to
maximize leveraging opportunities.

The TFA uses an established standard framework to begin its annual program
planning process. This framework groups similar or related site needs and the
TFA's technical responses, allowing for technical integration across functions to
solve specific problems, as opposed to consolidating needs by technical focus.
This activity begins the transition from needs collection and analysis to TFA
program development. The results of the program development process provide
the basis for the MYPP.

To establish and maintain this program planning framework, the TFA uses its
problem element structure. The problem elements

provide an updated method to logically group site needs and TFA technical
responses
assist in sequencing and scheduling integrated technical solutions
identify the problem elements and the needs within them as baseline,
enhancements, or alternatives.

The TFA problem element structure appears in Table C.3.

Table C.3. Problem Element Structure

PE#Problem Element

1.1 Store Waste 

PE#Problem Element

1.2.3 Immobilize Waste 
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1.1.1 Extend Tank Life 
1.1.1.1 Monitor Tank Integrity/Avoid 
Corrosion 
1.1.1.3 Remediate Loss of Tank Integrity 
1.1.2 Ventilate Tanks 
1.1.3 Characterize Waste 
1.1.3.1 Characterize Waste In Situ 
1.1.3.2 Sample Waste 
1.1.3.3 Analyze Waste 
1.1.4 Reduce Waste Volume 
1.1.4.1 Reduce Source Streams 
1.1.4.2 Reduce Recycle Streams 
1.2 Process Waste 
1.2.1 Retrieve Waste 
1.2.1.1 Deploy Equipment 
1.2.1.2 Mobilize Bulk and Heel Wastes 
1.2.1.4 Transfer Waste 
1.2.1.5 Detect and Mitigate Leaks 
1.2.1.6 Monitor and Control Retrieval
Process 
1.2.1.7 ntegrate Retrieval and Pretreatment
Technology Systems 
1.2.1.8 Mobilize Heel 
1.2.2 Pretreat Waste 
1.2.2.1 Calcine Waste 
1.2.2.2 Dissolve Waste 
1.2.2.3 Prepare Retrieved Waste for Transfer
and Pretreatment 
1.2.2.4 Clarify Liquid Stream 
1.2.2.5 Remove Radionuclides 
1.2.2.6I ntegrate Pretreatment and LLW
Immobilization Technology Systems 
1.2.2.7 Process Sludge 
1.2.2.8 Prepare Pretreated Waste for
Immobilization 
1.2.2.9 Monitor and Control Pretreatment
Process

1.2.3.1 Process LLW 
1.2.3.1.1 Monitor and Control LLW
Immobilization Process 
1.2.3.1.2 Prepare LLW Feed 
1.2.3.1.3 Immobilize LLW Stream 
1.2.3.1.4 Treat LLW Offgas 
1.2.3.1.5 Dispose of LLW 
1.2.3.2 Process HLW 
1.2.3.2.1 Monitor and Control HLW
Immobilization Process 
1.2.3.2.2 Prepare Secondary
Waste from Pretreatment 
1.2.3.2.3 Prepare Sludge Feed 
1.2.3.2.4 Immobilize HLW Stream 
1.2.3.2.5 Treat HLW Offgas 
1.3 Store Waste Forms and Close
Tanks 
1.3.1 Close Tanks 
1.3.1.1 Monitor Tank 
1.3.1.2 Characterize Heels 
1.3.1.3 Define Closure Criteria 
1.3.1.4 Treat Supernate in Place 
1.3.1.5 Treat Heel in Place 
1.3.1.6 Detect Leaks 
1.3.1.7 Stabilize Tank for Closure 
1.3.1.8 Monitor Site 
1.3.2 Dispose of LLW 
1.3.2.1 Monitor LLW for
Acceptance 
1.3.2.2 Determine Performance of
Waste Form 
1.3.2.3 Provide Disposal System 
1.3.3 Store and Dispose HLW 
1.3.3.1 Provide Interim Storage
HLW 
1.3.3.2 Provide Shipping Facilities 
1.3.3.3 Monitor HLW for
Acceptance 
1.4 Decontamination and
Decommissioning

C.6 Technical Response Rating

The TFA rated each technical response for use in prioritization activities that are
essential for program funding decisions. The TFA assembled for its Management
Team's consideration, rating factors relevant to the prioritization activities. These
rating factors aligned with the criteria used by the Management Team's program
prioritization. The criteria included the following:

Broad-based benefit
User commitment to deploy
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Technical risk
Other technology impact.

Broad-Based Benefit - This criterion addressed the potential complex-wide
benefit of a technical response.

High: Two or more different site STCG-submitted needs with strong
interest in a single, integrated response. Note: "strong interest" means site
interest is confirmed with the TFA Site Representative and USG member.

High to Medium:

High/Medium: One STCG-submitted need; two or more sites with
strong interest where resulting hardware or data would directly
benefit.
Medium/High: One STCG-submitted need; one site with strong
interest where resulting hardware or data would directly benefit.
Medium: One STCG-submitted need; one site with strong interest
where resulting hardware or data would indirectly benefit; or one
STCG-submitted need that may be satisfied through deployment of a
technology already developed elsewhere, but still requiring
technology development work.

Low: One STCG-submitted need and one other potential benefiting site
based on Technology Integration Manager (TIM) judgment.

User Commitment - The TFA values user commitment to the development
and deployment of technical solutions. This criterion assesses the strength of
user commitment to share the burden of a technology's development and
deployment.

High:

Site co-funds development and demonstration (or deployment)
High commitment to deploy through out-year baseline, PBS, and
budget request; memorandum of understanding (MOU) or other
signed document for TFA next year expenditures over $1M
Currently in site baseline operational plan with MOU or other signed
document committing to funding and plan for deployment in subject
FY
Deployment within 1 - 2 years
Greater than or equal to 50/50 co-funding of development and
demonstration for the year of prioritization and duration of the
response.

High/Medium: Response results in data delivery for key DOE
decisions, e.g., Environmental Impact Statement (EIS) or
privatization decisions.

Site co-funds data development and delivery
Data will be used within 1 - 2 years
High commitment to deploy through out-year baseline,
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PBS, and budget request; MOU or other signed document
for TFA expenditures over $1M
Greater than or equal to 50/50 co-funding of development
and delivery for the year of prioritization and duration of
the technical response.

Medium/High: Approximately equal co-funding to develop
and demonstrate during time of the technical response. High
commitment to deploy through out-year baseline, PBS, and
budget request; TFA Site Representative commitment to obtain
MOU or other signed document for TFA next year expenditures
over $1M.

Medium: Approximately one-quarter co-funding; high
commitment to deploy through out-year baseline, PBS, and
budget request; TFA Site Representative commitment to obtain
MOU or other signed document for TFA next year expenditures
over $1M.

Low: Site co-funding exists, but no commitment to deploy or
use data (e.g., not in sites' out-year planning documents).

Note on co-funding: Co-funding is to be focused on support to the
overall project the TFA is funding. This may include direct support to
the Principal Investigator (PI), support to on-site operations staff to
facilitate testing, sample collection/analysis/shipping, design, and
review(s). Also the TFA Management Team may require a MOU or
some other documented user commitment on any task under
consideration for TFA funding.

Technical Risk - This criterion considers technical risks related to
site baselines.

Needs Priority

High: Technical response addresses at least two needs
with a priority of 1, or three needs with a priority of 2.
Medium: Technical response addresses at least one need
with a priority of 1, or two needs with a priority of 2.
Low: Technical response addresses at least one need with
a priority of 2. (Note: no value is assigned to a technical
response addressing needs with a priority of 3.)

Technical Risk

High: Related waste stream technical risk is high (risk
rating of 4 or 5), or related critical path milestone technical
risk is high (risk rating of 4 or 5)
Medium: Related waste stream technical risk is medium
(risk rating of 3), or related critical path milestone technical
risk is medium (risk rating of 3)
Low: Related waste stream technology risk is medium or
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low (risk rating of 2 or 1), or related critical path milestone
technical risk is medium or low (risk rating of 2 or 1).

Other Technology Impact - The objective of this criterion is to
broadly assess the overall potential technology impact of a technical
response. The TFA considers a response's impact on schedule, cost
avoidance, and link to regulatory requirements to determine impact.
The ratings include the following:

High: (one or more of the following apply)

Technology required to meet baseline assumptions
Documented high cost avoidance (over $250M) to EM
(information must be provided to TFA by site with uncertainty
analysis)
Possesses high cost reduction potential (over $250M)
Technical response is required to meet firm regulatory
requirements that could delay tank waste remediation
schedules.

Medium: (one or more of the following apply)

Required to meet enhancements or alternatives to baseline
Documented moderate cost avoidance (between $250M and
$50M) to EM or general consensus on high cost avoidance
(over $250M) that cannot be documented due to lack of data
that will be developed if the task goes forward
Possesses moderate cost reduction potential
Adds assurance that regulatory requirements are met, or
supports a regulatory requirement that the site may renegotiate.

Low: (one or more of the following)

Appears that technology could meet baseline or enhancement
assumptions, but more data is needed and will be provided
explicitly if the task proceeds
General consensus that moderate cost avoidance (between
$250M and $50M) could be achieved but cannot yet be
documented
Technical response's link to regulatory requirements is not fully
determined.

In March 2000, the TFA evaluated each technical response using the
approved criteria. This initial assessment was accomplished in a
group consensus of TIMs, monitored by the TFA Management Team.
The TFA's intent was to ensure that technical responses would

be provided for each need received
contain an explanation of the priority of the response according
to either

screening criteria
prioritization criteria
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describe multiyear intent
4-year budget estimate (current + 3 years)
basis of estimat

describe the intended scope (2 to 3 paragraphs)
identify the relationship or benefit to other site needs.

C.7 TFA Management Team Prioritization

The TFA technical response prioritization took place on March 9, 2000, in
conjunction with TFA Midyear activities. During prioritization, the TFA
Management Team assigned final scores to each technical response against the
approved criteria. The Management Team discussed the merits of the
responses, focusing closely on aspects of site benefits, user commitment, and
continuity of ongoing technology development. Additionally, the Management
Team reviewed and approved six strategic tasks for inclusion into the FY01-02
program. At the conclusion of the prioritization session, the Management Team
affirmed the results, thereby creating the official TFA FY01-02 Integrated Priority
Listing (IPL).

The final version of the FY01 technical responses are posted on the TFA
Technical Team website at program/index.stm.

C.8 Data Summary

In all, the TFA received 140 science and technology needs. The TFA assigned
each need to one of the TFA's six functional areas based on the major subject
area of the need. Some needs statements were broad enough that they required
action in more than one technical response. In all, 63 technical responses were
prepared by the TFA. A summary of the TFA's functional assignment of needs
and technical responses by site is shown in Table C.4.

Table C.4. Summary of Site Needs Submitted to the Tanks
Focus Area

Hanford INEEL ORR SRS WVDP Total

Safety 7 2 1 3 1 14

Characterization 10 7 0 2 1 20

Pretreatment 12 14 3 7 0 36

Immobilization 6 11 1 5 1 24

Retrieval 8 4 1 7 2 22

Closure 13 7 1 0 3 24

Total 56 45 7 24 8 140

The needs across the complex reflect requirements to perform the following
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activities:

Inspect tank integrity, monitor tank corrosion, and detect and mitigate
leaks
Reduce waste volumes and minimize the generation of additional
wastes, including secondary wastes
Sample and characterize the chemical and physical properties of the
wastes
Retrieve salt and sludge wastes and tank heels
Pump and transfer wastes efficiently without plugging pipelines
Separate radionuclides from non-radioactive waste components
Provide grout and glass waste forms for LLW immobilization and
disposal
Optimize waste loadings in glass waste forms
Enhance design of HLW glass melters
Improve efficiency of existing waste storage and treatment facilities
operations and maintenance
Access waste residuals as precursors to additional retrieval and tank
closure decisions
Immobilize waste residuals and stabilize tanks as part of closure.

Hanford and SRS require continued emphasis on determining the impacts
of waste chemistry on waste retrieval and transport. Hanford and SRS
require additional mixing technologies to suspend sludges and saltcake for
waste removal. SRS requires technical data to support the selection,
design, and implementation of an alternative salt processing technology for
radionuclide removal. As waste storage and processing facilities mature,
technologies are needed for remote maintenance and repair and to
optimize equipment design for improved operations. INEEL needs technical
data to support process selection and design for liquid and calcine waste
treatment. WVDP and SRS require improved technologies for HLW canister
decontamination. Hanford needs additional data and tools to support waste
disposal system performance assessments.

During its analysis of the site needs, the TFA found that many of the
requirements from any one site have multi-site benefit. The TFA will exploit
the resolution of these requirements to leverage multi-site benefit. Multi-site
benefit is one of the four criteria the TFA used this year in prioritizing future
work. The program for FY01 - FY02 reflects the importance the TFA places
on multi-site benefit.

C.9 Present Program Prioritization

The prioritization process serves at least three purposes for the TFA. First,
it fine-tunes the program scheduled for execution in the upcoming fiscal
year. Second, it forms the basis for development of the Corporate Review
Budget (CRB) supporting the year following the upcoming fiscal year. Third,
it begins to define the program for the three years following the CRB year.
The TFA's prioritized multi-year response listing for FY01-FY02 appears in
Appendix B.
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Appendix D

Major Milestones

Delivery of solutions to address site needs is a critical success measure of the TFA investments
for solving EM problems. The nature of those problems and the technical solutions and schedules
are discussed in Sections 1 and 5. To monitor progress toward technical objectives and increase
probability of success, major milestones that represent significant progress, accomplishments, or
interim steps towards delivery of technical solutions are identified from the overall list of program
milestones. Progress toward delivery of solutions is measured in three areas:

Delivery of data to support key decisions and to fill gaps in technical knowledge required to
define the path to solution.
Demonstration of technologies or concepts to support selection of technology alternatives or
to demonstrate progress towards deployment of selected technologies.
Deployment of technical solutions, including implementation of data in a baseline program
and actual installation and operation of technologies in a tank, tank complex, or waste
treatment facility.

Program guidance and technical task plans, including milestones, are developed to guide the
evolution of the work and to measure progress at appropriate points in the implementation of the
workscope. From those overall program milestones, a subset of key milestones is selected that
represents critical activities, demonstrations, or deployments indicating significant progress
toward or completion of delivering a technical solution. These key performance indicators and
expected performance for each activity are defined in more detail in the Annual Performance Plan
(submitted at the start of the current execution year). Key activities and milestones are
summarized in Table D.1. These activities are prioritized for funding in the TFA FY01 target
budget case, but the table does not reflect funded projects impacted by fiscal year budget holds or
reductions. In addition, these activities are based on the multiyear responses and may change
based on final TTP negotiations.

Table D.1. Key Activities and Milestones

Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

Tank Waste Retrieval & Closure
WT-01-01 Transfer

Line/Unplugging/Feed
Analysis

A9246 Waste Sampling
and At-Tank
Analysis

Demo improved tank
waste sampler
(INEEL)

01

Demo prototype
mobile fluidic 01

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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sampler at AEAT
(Hanford)
Deploy improved
waste sampler with
LDUA to obtain tank
heel samples
(INEEL)

02

A9376 Waste Transfer
Line Plugging
Prevention and
Unplugging
Methods

Demonstrate
industry technologies
for pipe blockage
locating and
unplugging (SRS,
Hanford)

01

Demonstrate
application of
unplugging
technology for drain
line unplugging
(SRS)

02

Complete Demo of
Pipeline
Unplugging/Blockage
Locating
Technology(ies)

03

WT-02-01 Waste Mobilization
and Retrieval

A9331 Dry Solid Waste
Retrieval

Demonstrate
methods for riser
installation and
calcine sampling

01

Deploy riser
installation
technology for
calcine bins (INEEL)

02

Deploy calcine
sampler in storage
bins (INEEL)

02

Demonstrate
removal methods for
calcine retrieval
(INEEL)

02

A9359 Waste Mixing
and Retrieval

 

Demonstrate
alternate
technologies to
replace mixer pumps
(SRS)

01

Demonstrate
technologies for
extended sludge
retrieval (Hanford)

01

Demonstrate
dynamic mixer
modeling with AZ-
101 tank data
(Hanford)

01
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Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

Demonstrate
improved mixing and
waste pumping
technologies for
waste retrieval
(Hanford & SRS)

02

Deploy mixer pump
operational
improvements and
Advanced Design
Mixer Pump
(Hanford, SRS)

02

Complete Flygt mixer
retrieval operations
in tank 19

01

Issue decision to
proceed with mixer
pump operational
improvements in
tanks 7 or 11

01

Complete
deployment of mixer
pump operational
improvement system
in tanks 7 or 11

02

A9362 Salt Cake
Dissolution
Retrieval

Demonstrate low-
volume density
gradient concepts for
saltcake dissolution
retrieval (Hanford)

01

Demonstrate
prototype low-
volume saltcake
dissolution retrieval
technology (Hanford)

02

Deploy Salt Cake
Dissolution Retrieval
System (Hanford)

03

A9365 Waste Transfer
Pumping

Demonstrate
candidate variable-
depth transfer pump
technologies (SRS)

01

Deploy above-
ground temporary
waste transfer line
for Tank 18 (SRS)

02

Evaluate candidate
technologies and
issue decision to
proceed with
acquisition of slurry
transfer system

03
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(INEEL)
Complete fabrication
of telescoping
transfer pump (SRS)

03

Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

A9382 Horizontal and
Small Tank
Sludge Mixing
and Retrieval

Demonstrate
retrieval tools for
small tanks and
piping (WV)

01

Demonstrate options
for small tank
retrieval (Hanford)

01

Demonstrate CTS/1F
retrieval system
(SRS)

02

Demonstrate small
tank and piping
retrieval system
(WV)

02

Deploy retrieval
system in HFIR Tank 01

Deploy retrieval
system in Tanks T-1
and T-2

01

Issue
recommendation for
CTS Pump Tank/1F
evaporator retrieval
system

01

Demonstrate pipe
and miscellaneous
tank cleaning system

01

Deploy
miscellaneous tank
cleaning system

02

Demonstrate CTS
pump tank/1F
evaporator system

03

Deploy CTS pump
tank/1D evaporator
system

03

AA202 In-Situ Waste
Characterization

Deploy survey
instruments for tank
residual waste
surveys (WV)

01

Demonstrate In-situ
tank sensor system 01

Deploy survey
instruments for tank
residual waste
surveys (WV)

02
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Demonstrate real-
time instruments for
radionuclide surveys
(SRS)

02

AA203 Residual Waste
Sampling

Demonstrate
technology for
residual waste
sampling (INEEL,
SRS)

01

Deploy technology
for residual waste
sampling (INEEL,
SRS)

02

Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

WT-03-01 Tank Integrity and
Heel Retrieval

A9175 Tank Integrity
Inspection
Techniques

Demonstrate TSAFT
software program to
improve
interpretation of DST
inspection data
(Hanford, EM-40
funded)

01

Deploy tank
inspection and
sludge mapping
system for MVST
(ORNL)

01

Demo NDE system
for SST and DST
inspection (Hanford)

02

Demo remote
transfer piping
inspection
technology at SRS
(SRS)

02

Demo remote
inspection
technology for
annulus inspection of
MVST (ORNL)

02

Demo/deploy small
roving annulus
inspection vehicle
(SRS)

02

Demo Tank Remote
Inspection System
(INEEL)

02

Deploy Remote Tank
Repair System
(SRS) - FY03

03

Demo Tank Remote
Repair System
(SRS)

03
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Deploy Tank Remote
Repair System in an
SRS Tank

03

Demo Remotely
operated destructive
evaluation and repair
system in Hanford
DST (Hanford)

03

Deploy Remotely
operated destructive
evaluation and repair
system in Hanford
DST (Hanford)

04

Deploy Tank Remote
Inspection System at
INEEL (no specific
milestone)

04

Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

  A9361 Heel Retrieval
from Obstructed
Tanks

 

Deploy Sampler in
8D-1 to complete
tank retrieval (WV)

01

Recommend retrieval
options for INEEL
HLW tank retrieval
(INEEL)

01

Deploy Sampler in
8D-2 to complete
tank retrieval (WV)

02

A9367 Unobstructed
Tank Heel
Retrieval

 

Deploy crawler for
retrieval of Tank 18
(SRS)

02

Demonstrate
equipment
improvements for
tank sluicing
(Hanford)

02

Demonstrate SST
retrieval system
(Hanford)

03

AA3S2 SST Retrieval
from Potential
Leaking Tanks

 

Recommend SST
retrieval options and
identify technical
requirements and
issues (Hanford)

01

Demonstrate
selected retrieval
technologies for SST
retrieval (Hanford)

02

Recommend retrieval
technologies and
strategies for SST
retrieval (Hanford)

02
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WT-04-01

Ancillary Tank
Equipment
Enhancements

A9143 HLW Tank
Corrosion
Control and
Monitoring

 

 

Complete corrosion
probe development
and deploy (Hanford,
SRS, ORNL)

01

Complete cold
demonstration of EIC
probe assembly and
associated
equipment

01

Deploy EIC
combined corrosion
and chemical probe

01

A9171 Alternative Air
Filtration
Technology

 

Deploy Alternative
Filtration System
(SRS) - Planned
Completion

01

Demonstrate
commercial filtration
technologies for
calcine transport
applications (INEEL)

01

Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

  

 

 

 

Complete full-scale
filter element testing 01

Demonstrate
contractor's
alternative filtration
system

01

Deploy contractor's
alternative filtration
system

02

Demonstrate full-
scale filtration
system for calcine
transport
applications (INEEL)

02

Complete cold
demonstration of full-
scale alternative
filtration system

02

A9352 Remote
Systems for Pit
Operations and
Maintenance

Deploy first
generation remote
systems for pit
operations
enhancements
(Hanford)

01

Demonstrate remote
technology
enhancements for pit
operations (Hanford)

02

Demonstrate remote
technologies for
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equipment
decontamination
(SRS)

02

Deploy Enhanced
Remote Pit
Operations and
Maintenance System
(Hanford)

03

Deploy 299 H Pit
System (SRS) 03

A9508 Decon Process
Waste Volume
Reduction

 

 

 

Demonstrate
commercial
technologies for
decon process waste
reduction (INEEL)

01

Demonstrate filter
leach processes
(INEEL)

02

Complete Pilot-Scale
Demo of Selected
HEPA Filter
Treatment Process
(INEEL)

03

Demonstrate
Sieman's HP/CORD
decon process

TBD

Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

     

 

Provide
recommendations for
further development
and demonstration

TBD

Deploy waste
minimization
technologies for
INTEC decon
process

02

WT-05-01 Tank Closure

 

A9363 Chemical
Cleaning of
Tanks

 

Demonstrate
chemical cleaning
technologies on tank
waste samples
(SRS)

01

Demonstrate
chemical cleaning
technologies using
waste simulants
(INEEL)

02

Demo Chemical
Cleaning System for
tanks using actual
waste samples
(INEEL)

03

Issue decision to



TFA - FY01-05 Multiyear Program Plan

http://emslws03/tfa/program/fy01mypp/appd.stm[10/13/2009 11:05:54 AM]

proceed with
deployment of
Chemical Cleaning
System (INEEL)

03

A9588 Leaching and
Treatment of
Technetium for
Tank Closure

 

Demonstrate
identification of
species and
properties of Tc-99
in tank waste
(Hanford, SRS)

01

Demonstrate
removal methods for
Tc-99

02

A9923 Enhanced Grout
Formulations for
Tank Closure

Demonstrate
comparative
performance of grout
formulations (WV,
ORNL, INEEL)

01

A9960 Sequestering of
Contaminant
Migration

 

Demonstrate
performance of
reducing grout (SRS,
Hanford)

02

Demonstrate
sequestering getters
(Hanford)

02

A9985 Demonstration
of Grout
Injection
Technology for
Tank Closure

 

Demonstrate grout
injection for OBG
tanks (SRS)

01

Deploy grout
injection on TH-4
(ORNL)

01

AA1S1 Pre-Closure
Interim Tank
Maintenance

Recommend pre-
closure
configurations for
tank waste storage
and interim
maintenance

02

AA3S1 Chemical
Cleaning

Recommend
alternate chemical
treatment methods
for enhancing the
removal of tank
heels (Hanford,
SRS)

01

Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

   Demonstrate
chemical treatment
of tank heels using
waste simulants

02

WT-12-01 Closure
Enhancements

AA303 Waste Retrieval
from Confined
Spaces

Select technology for
Tank 16 annulus
retrieval

01
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Demonstrate
technology for Tank
16 annulus retrieval

02

AA310 Tank
Decontamination
and Dismantling

Recommend
technology for tank
exhumation

02

Tank Waste Pretreatment Immobilization
 WT-06-01 Enhanced

Immobilization
Productivity

 

A9768 Specify and
Enhance Design
of HLW Glass
Melters

 

Demonstrate design
improvements for
DWPF pour spout
inserts (SRS)

01

Demonstrate
improved melter
technology (SRS,
INEEL)

01

Demonstrate noble
metals behavior in
melters (SRS,
INEEL)

01

Conduct three pilot-
scale melter runs at
Clemson University

01

Demonstrate cold
crucible melter
technology (SRS,
INEEL)

02

Demo Pilot-Scale
Melter Runs (INEEL) 03

A9773 Improve Waste
Loading in HLW
Glass

 

Demonstrate effects
of high-temperature
melts (Hanford &
SRS)

01

Demonstrate glass
formulation options
for INEEL flowsheet
(INEEL)

01

Demonstrate effects
of multi-phase glass
on phase separation
(Hanford, SRS)

02

Demonstrate
improved model for
predicting viscosity
(Hanford, SRS)

02

Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

Demonstrate glass
formulation options
for INEEL flowsheet
(INEEL)

02

A9777 Remote
Disassembly of
HLW Melters

Recommend
methods to remove
glass from failed 01



TFA - FY01-05 Multiyear Program Plan

http://emslws03/tfa/program/fy01mypp/appd.stm[10/13/2009 11:05:54 AM]

and Other
Processing
Equipment

 

melters (WV, SRS)
Demonstrate glass
removal methods
(WV, SRS)

02

Demonstrate size
reduction & disposal
of vitrification
expended materials
(WV, SRS)

02

Deploy improved
D&D equipment for
disposal of
vitrification expended
materials (WV - Site
funded)

02

Complete Demo of
Size Reduction and
Disassembly of
Failed Melters and
Ancillary Equipment
(WV, SRS)

04

AA7S2 New Melter
Technology

Complete cold
crucible induction-
heater melter pilot
test facility (Hanford,
INEEL, SRS)

02

WT-07-01 Acceptance Criteria
and Canister Storage

A9719 Conditioning and
Immobilization of
Low-Activity
Waste

Deploy grout pilot
plant for newly
generated liquid
waste (INEEL)

01

Demonstrate
capability to stabilize
hazardous
components in waste
forms (ORNL,
INEEL)

02

Complete Demo of
Grouting of INEEL
Liquid Low-Activity
Waste in the Liquid
Waste Treatment-
Pilot Plant (LWT-PP)

03

Deploy Liquid Waste
Treatment
Demonstration
Process on INEEL
Low-Activity Liquid
Waste (INEEL)

04

Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

  A9748 Testing and
Prediction of
Long-Term
Waste Glass

Conduct testing of
long-term LAW glass
performance
(Hanford)

01
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Performance

 

 

Demonstrate
performance
validation for LAW
glass composition
region (Hanford)

02

Issue
recommendation for
product acceptance
method and
applicability criteria
for Hanford ILAW
disposal (Hanford)

03

A9772 Alternative HLW
Canister
Decontamination
Techniques

 

 

Recommend canister
decontamination
methods (WV, SRS)

01

Demonstrate
canister
decontamination
methods (WV, SRS)

02

Demonstrate pilot-
scale canister
decontamination
plant (WV, SRS)

02

AA7S1 Durability of
Multiphase
Waste Glasses

Recommend viability
of predictable
multiphase waste
glasses (Hanford,
INEEL, SRS)

01

WT-08-01 Solids Pretreatment

 

 

 

 

 

A9278 Slurry Transfer
and Tank Waste
Mixing Monitors

Deploy Dual Coriolis
Slurry Monitor (SRS) 01

A9554 Hanford Tank
Waste
Chemistry

 

 

Demonstrate
recommended waste
transfer operating
envelopes (Hanford,
SRS)

01

Demonstrate
saltcake dissolution
properties at lab
scale (Hanford)

01

Recommend
operating envelopes
for pipeline waste
transfer (Hanford,
SRS)

02

A9555 Sludge Washing
and Dissolution

 

Demonstrate
enhanced sludge
washing on Hanford
Group 1 tank
samples (Hanford)

01

Demonstrate
enhanced sludge
washing on Hanford 02
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Group 2 tank
samples (Hanford)

Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

  A9584 Cross-Flow
Filtration

 

Demonstrate CUF on
waste simulants
(INEEL)

01

Demonstrate CUF on
tank waste samples
(INEEL)

02

AA5S1 Removal of Key
Non-Radioactive
Elements from
Tank Waste

 

Demonstrate
removal processes
for key non-
radioactive elements
with simulated waste
(Hanford & SRS)

01

Demonstrate
removal processes
for non-radioactive
elements with tank
waste samples
(Hanford & SRS)

02

WT-09-01 Radionuclide
Removal

 

A9501 INEEL
Integrated
Radionuclide
Separations
Process

 

Conduct pilot-scale
demonstration of
radionuclide
separation
technologies on
calcine samples
(INEEL)

01

Demonstrate solvent
extraction technology
on Calcine samples
(INEEL)

01

Demonstrate scale-
up of ion exchange
technology (INEEL)

01

A9570 Salt Disposition

 

Demonstrate salt
processing options
with simulants and
tank waste samples
to support process
down-select

01

Perform optimization
testing on selected
salt processing
option to minimize
technical risk

02

A9586 CIF Evaporator Complete SLS and
CIF evaporator
deployments (SRS,
ORNL)

01

WT-10-01 A9749 Glass Monolith
Surface Area

Demonstrate model
to predict glass 02
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Immobilization
Enhancements

surface area
(Hanford)

WT-11-01

Constituent
Separation and
Analysis

A9264 Improve Waste
Analytical
Methods

Demonstrate
accuracy and
precision of LA/MS
for glass and tank
waste analysis
(Hanford)

01

Product
Line

Work
Package

Work Package
Title

Resp
ID

Response
Title Milestones FY

  Conduct round robin
demonstrations of
Tc-99 analysis
(Hanford)

01

Demonstrate
improved laboratory
analytical procedures
to reduce secondary
waste (INEEL)

02

Conduct round robin
demonstrations of
Tc-99 analysis
(Hanford)

02

A9514 Removal of
Chloride from
Waste Solutions

Demonstrate
chloride removal at
pilot scale (INEEL)

02

A9518 Mercury
Removal from
Waste Solutions

Demonstrate
mercury removal at
lab scale (INEEL)

02

A9532 Calcine
Dissolution
Solubility and
Kinetics

Demonstrate calcine
dissolution modeling
(INEEL) 02

A9566 Vitrification
Recycle

 

Demonstrate effects
of boildown on
evaporator operation
and corrosion (SRS)

01

Demonstrate
corrosion effects on
evaporator materials
(SRS)

02

AA201 Sludge Mapping
and Volume
Estimates

 

Demonstrate
feasibility of sludge
mapping for waste
volume estimates
(SRS)

01

Deploy sludge
mapping for waste
volume estimates
(SRS)

02

| Previous File | Next File |
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Appendix E

Planned Performance

Table E.1 presents TFA's planned multiyear performance estimates for FY 2001-2005. The table summarizes the
number of deployments, demonstrations, and ready for implementations (RFIs).

Table E.1. Planned Performance(a)

Product Line
Work

Package

Work
Package

Title
Response

ID
Response

Title

Deployments Demonstrations RFI's

FY01 FY02 FY03 FY04 FY05 FY01 FY02 FY03 FY04 FY05 FY01 FY02 FY03 FY04 FY05
Tanks Waste
Retrieval &
Closure

WT-01-
01

Transfer Line/Unplugging/Feed Analysis

   A9246 Waste Sampling
and At-Tank
Analysis

 1    2          

   A9376 Waste Transfer
Line Plugging
Prevention and
Unplugging
Methods

     2 1 1        

 WT-02-
01

Waste Mobilization and Retrieval

   A9331 Dry Solid Waste
Retrieval  2    1 1         

   A9359 Waste Mixing
and Retrieval  3    3 2    1     

   A9362 Salt Cake
Dissolution
Retrieval

  1   1 1         

   A9365 Waste Transfer
Pumping  1    1       1   

   A9382 Horizontal  and
Small  Tank
Sludge Mixing
and Retrieval

2 1 1   3 2 1   1     

   AA202 In-Situ Waste
Characterization

1 1    1 1         

   AA203 Residual Waste
Sampling  2 1   2          

 WT-03-
01

Tank Integrity and Heel Retrieval

   A9175 Tank Integrity
Inspection
Techniques

1 1 2 2  1 4 2        

   A9361 Heel Retrieval
from Obstructed
Tanks

1 1         1     

   A9367 Unobstructed
Tank Heel
Retrieval

 1     1 1        

   AA3S2 SST Retrieval
from Potential
Leaking Tanks

      1    1 1    

 WT-04-
01

Ancillary Tank Equipment Enhancements

   A9143 HLW Tank
Corrosion
Control and
Monitoring

4     1      2    

   A9171 Alternative Air
Filtration
Technology

1 1    3 2     1    

   A9352 Remote
Systems for Pit
Operations and
Mainteneance

1  2    2         

   A9508 Decon Process
Waste Volume  1    1 1 1        

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Reduction

 WT-05-
01

Tank Closure

   A9363 Chemical
Cleaning of
Tanks

  1   1 1 1     1   

   A9588 Leaching and
Treatment of
Technetium for
Tank Closure

     1 1         

   A9923 Enhanced Grout
Formulations for
Tank Closure

     3          

   A9924 Tank Closure
Criteria/Decision
Support

               

   A9960 Sequestering of
Contaminant
Migration

      3         

   A9985 Demonstration
of Grout
Injection
Technology for
Tank Closure

1     1     1     

   AA1S1 Pre-Closure
Interim Tank
Maintenance

           1    

   AA3S1 Chemical
Cleaning       1    1     

 WT-12-
01

Closure Enhancements

   AA303 Waste Retrieval
from Confined
Spaces

      1    1     

   AA310 Tank
Decontamination
and Dismantling

      1     1    

 Subtotal    12 16 8 2  28 27 7   7 6 2   
Tank Waste
Pretreatment
&
Immobilization

WT-06-
01

Enhanced Immobilization Productivity

   A9768 Specifiy and
Enhance Design
of HLW Glass
Melters

     4 2 1        

   A9773 Improve Waste
Loading in HLW
Glass

     3 5         

   A9777 Remote
Disassembly of
HLW Melters
and Other
Processing
Equipment

 1     4  2  2     

   AA7S2 New Melter
Technology       3         

 WT-07-
01

Acceptance Criteria and Canister Storage

   A9719 Conditioning and
Immobilization of
Low-Activity
Waste

1   1  1 2 1        

   A9748 Testing and
Prediction of
Long-Term
Waste Glass
Performance

     1       1   

   A9772 Alternative HLW
Canister
Decontamination
Techniques

      4    1     

   AA7S1 Durability of
Multiphase
Waste Glasses

          3     

 WT-08-
01

Solids Pretreatment

   A9278 Slurry Transfer
and Tank Waste
Mixing Monitors

1               

   A9554 Hanford Tank
Waste
Chemistry

  1   3      2    

   A9555 Sludge Washing
and Dissolution      1 1         

   A9584 Cross-Flow
Filtration      1 1         

   AA5S1 Removal of Key
Non-Radioactive
Elements from
Tank Waste

     2 2         

 WT-09-
01

Radionuclide Removal

   A9501 INEEL
Integrated
Radionuclide
Separations
Process

     3          
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   A9570 Salt Disposition      1 1         
   A9586 CIF Evaporator 2               
 WT-10-

01
Immobilization Enhancements

   A9749 Glass Monolith
Surface Area       1         

 WT-11-
01

Constituent Separation and Analysis

   A9264 Improve Waste
Analytical
Methods

     2 2         

   A9514 Removal of
Chloride from
Waste Solutions

      1         

   A9518 Mercury
Removal from
Waste Solutions

      1         

   A9532 Calcine
Dissolution
Solubility and
Kinetics

      1         

   A9566 Vitrification
Recycle      1 1         

   AA201 Sludge Mapping
and Volume
Estimates

 1    1          

                    
 Subtotal    4 2 1 1  24 34 2 2  6 2 1   

| Previous File | Next File |
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Appendix F

TFA's Focus Area-Centered Program Components'
Technical Work

This appendix summarizes in tabular form (Table F.1) the TFA's known or
expected support to OST programs for FY01 and FY02. Program
management support costs are not indicated.

Table F.1. TFA Suupport to OST Programs ($x1,000)

TFA
Response

# Project Name
FY01

Funding
FY02

Funding

CROSSCUTTING PROGRAMS

Characterization, Monitoring, and Sensor Technology
(CMST) Crosscutting Program

A9175
Tank Integrity Inspection
Techniques 275 125

AA202 In-Situ Waste Characterization 0 200

A9278
Slurry Transfer and Tank Waste
Mixing Monitors 0 150

TOTALS  275 475

Efficient Separations and Processing (ESP) Crosscutting
Program

A9555 Sludge Washing and Dissolution 825 800

AA3S1
Selective Chemical Dissolution of
Tank Heels to Improve Retrieval 200 350

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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AA5S1
Removal of Key Non-Radioactive
Elements from Tank Waste 250 250

A9588
Leaching and Treatment of
Technetium for Tank Closure 0 350

TOTALS  1275 1750

Robotics (RBX) Crosscutting Program

A9175
Tank Integrity Inspection
Techniques 1350 2430

A9352
Remote Systems for Pit
Operations and Maintenance 580 1450

A9361
Heel Retrieval from Obstructed
Tanks 150 400

A9367 Unobstructed Tank Heel Retrieval 400 100

A9777
Remote Disassembly of HLW
Melters 100 105

A9331 Dry Solid Waste Retrieval 0 100

TOTALS  2580 4585

TFA
Response

# Project Name
FY01

Funding
FY02

Funding

OTHER PROGRAMS

Accelerated Site Technology Deployment (ASTD) Program

A9367 GAAT Closeout 70 0

A9586 CIF Evaporator 200 0

TOTALS  270 0

Industry Programs

A9246
Waste Sampling and At-Tank
Analysis 0 1100

TOTALS  0 1100

International Programs

A9246
Waste Sampling and At-Tank
Analysis (AEA) 350 140
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A9363
Chemical Cleaning of Tanks
(Russia) 100 100

A9501
INEEL Integrated Radionuclide
Separations Process (Russia) 150 150

A9554
Hanford Tank Waste Chemistry
(AEA) 125 125

A9719
Conditioning and Immobilization
of Low-Activity Waste (AEA) 275 100

AA203 Residual Waste Sampling (AEA) 400 300

AA7S2 New Melter Technology (Russia) 100 0

N/A
Immobilization Support to
Argentina (Argentina) 300 TBD

TOTALS  1800 915

TFA Support to University Programs

A9278
Slurry Transfer and Tank Waste
Mixing Monitors (FIU) 500 0

A9376

Waste Transfer Lines Plugging
Prevention and Unplugging
Methods (FIU) 1050 900

A9544
Hanford Tank Waste Chemistry
(MSU & FIU) 850 550

A9555
Sludge Washing and Dissolution
(MSU DIAL) 200 200

A9768
Specify and Enhance Design of
HLW Glass Melters (FIU) 175 120

N/A
University Strategic Tasks (MSU
& FIU) 1125 1240

N/A Robotics University (Various) 1200 0

TOTALS  5100 3010

Basic and Applied Research

N/A Applied Research - CMST 257 TBD

N/A Applied Research - ESP 812 TBD
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N/A Basic Science (via EMSP) 5700 7100

TOTALS  6769 7100

Grand Totals of All Programs 18069 18935

Environmental Management Science Program

Under DOE's Environmental Management Science Program (EMSP) basic
research addressing fundamental issues that may be critical to achieving
EM's mission and goals is conducted. In the first three years of the program
(1996, 1997, 1998), the EMSP awarded a total of 68 projects addressing
HLW as the primary problem area. An additional 54 projects address other
problem areas, but may be applicable to TFA requirements. The TFA is
monitoring the progress of those projects that are specifically applicable to
radioactive tank waste site science and technology needs, including

technetium chemistry
chemical and physical property measurement
radionuclide separations
waste chemistry and physical properties
improving HLW glass waste forms
validating waste form performance
characterizing moisture and contaminant concentrations and transport
in the vadose zone beneath tanks and disposal facilities.

The 1999 EMSP awards address subsurface contamination in the vadose
zone and health risk from low-dose radiation and are of particular interest to
the Subsurface Contamination Focus Area and the Low Dose Radiation
Research Program. The TFA monitors the progress of these most recent
awards for potential application to tank closure and waste disposal
technology needs.

Table F.2 lists the projects by applicable site science need or related TFA
multi-year technical response. The projects marked by at double asterisk
(**) indicate the higher priority science projects based on 1) a Technical
Team review of the most recent project summaries posted on the EMSP
webpage (typically from spring 1999) and 2) a more detailed review of 20 of
the projects presented at the EMSP National Workshop held in Atlanta,
Georgia in April 2000. Several projects were judged of limited value in
addressing current needs.

All science needs submitted by the sites in FY99 and FY00 are included in
Table F.2. In FY00, Hanford did not resubmit some of their FY99 science
needs. Because several EMSP projects are responsive to those needs, we
have included all Hanford science needs from FY99 and FY00 in our
assessment. In this table, the EMSP projects may be listed as addressing
more than one science need. Those projects judged to be of limited value in
addressing current science needs are listed at the end.

Applied Research
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The TFA Applied Research (AR) program is directed toward science and
technology at earlier stages in the development process. It's objectives are
to determine feasibility of technologies that address the objectives of the site
user needs or to obtain scientific information that is more specific than that
addressed in the EMSP. Through the AR program, alternatives to the
baseline site technologies may be investigated to determine whether tank
clean up objectives can be achieved faster, more reliably, or at significantly
reduced cost.

One priority objective of the program is to transition the most promising and
relevant EMSP projects to more completely impact the sites by targeting the
fundamental science to site applications. Technology concepts may be
advanced through the early development stages (e.g. Stages 2-4).
Technologies that successfully pass the gates for further development may
then be incorporated into TFA projects.

The FY01 program provides $1.069 million for an open research call to be
administered by NETL with topic areas provided by the TFA.

Table F.2. Science Needs and Related EMSP Projects

Need
#,

MYTR
#, or

EMSP
Project

#  

Site Need, MYTR
Title, and EMSP

Project Title Budget
Award
Year

Principle
Investigator Organization

RL-WT031-S - Rapid Waste Characterization
54674 Design and Development

of a New Hybrid
Spectroelectrochemical
Sensor

$850,000 1996 Dr. William R.
Heineman

University of
Cincinnati

55318 ** Improved Analytical
Characterization of Solid
Waste-Forms by
Fundamental
Development of Laser
Ablation Technology

$1,229,167 1996 Dr. Richard E.
Russo

LBNL

60075 ** Particle Generation by
Laser Ablation in Support
of Chemical Analysis of
High Level Mixed Waste
from Plutonium
Production Operations

$544,500 1997 Dr. J Thomas
Dickinson

Washington
State
University

60217 Optically-Based Array
Sensors for Selective In
Situ Analysis of Tank
Waste

$600,000 1997 Dr. Gilbert M.
Brown

ORNL

RL-WT032-S - Monitoring of Key Waste Physical Properties During
Retrieval and Transport
54890 ** On-Line Slurry Viscosity

and Concentration
Measurement as a Real-

$691,154 1996 Dr. Robert L.
Powell

Univ. of
California at
Davis
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time Waste Stream
Characterization Tool

55179 Acoustic Probe for Solid-
Gas-Liquid Suspensions

$750,841 1996 Dr. Lawrence
L. Tavlarides

Syracuse
University

RL-WT033-S - Chemistry of Problem Constituents for HLW Vitrification
65422 Modeling of Spinel

Settling in Waste Glass
Melter

$875,000 1998 Dr. Pavel R.
Hrma

PNNL

RL-WT034-S - Long-Term Performance of LAW Forms
54982 Analysis of Surface

Leaching Processes in
Vitrified High-Level
Nuclear Wastes Using In-
Situ Raman Imaging and
Atomistic Modeling

$559,000 1996 Dr. Joseph H.
Simmons

University of
Florida

55042 Quantifying Silica
Reactivity in Subsurface
Environments: Controls
of Reaction Affinity and
Solute Matrix on Quartz
and SiO2 Glass
Dissolution Kinetics

$358,994 1996 Dr. Patricia M.
Dove

Georgia
Institute of
Tech.

60362 **
Ion-Exchange Processes
and Mechanisms in
Glasses

$901,000

1997

Dr. B. Peter
McGrail

PNNL

RL-WT035-S - Moisture Flow and Contaminant Transport in Air Conditions
RL-WT036-S - Alternative Waste Form Development
Need

#,
MYTR
#, or

EMSP
Project

#  

Site Need, MYTR
Title, and EMSP

Project Title Budget
Award
Year

Principle
Investigator Organization

60345 ** New Silicotitanate Waste
Forms: Development and
Characterization

$1,200,000 1997 Dr. Mari Lou
Balmer

PNNL

65366 Physical, Chemical and
Structural Evolution of
Zeolite-Containing Waste
Forms Produced from
Metakaolinite and
Calcined HLW

$510,000 1998 Dr. Michael
Grutzeck

Penn State
University

RL-WT037-S - Sludge Treatment
54765 Enhanced Sludge

Processing of HLW:
Hydrothermal Oxidation
of Chromium,
Technetium, and
Complexants by Nitrate

$1,020,000 1996 Dr. Steven J.
Buelow

LANL

54773 Microstructural Properties
of High Level Waste
Concentrates and Gels
with Raman And Infrared
Spectroscopies

$465,000 1996 Dr. Stephen
F. Agnew

LANL
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60403 Phase Chemistry of Tank
Sludge Residual
Components

$1,157,000 1997 Dr. James L
Krumhansl

SNL

65368 ** Speciation, Dissolution,
and Redox Reactions of
Chromium Relevant to
Pretreatment and
Separation of High-Level
Wastes

$899,375 1998 Dr. Dhanpat
Rai

PNNL

65411 ** Precipitation and
Deposition of Aluminum-
Containing Phases in
Tank Wastes

$1,120,000 1998 Dr. Jun Liu PNNL

**

Indicates a higher priority
science project based on
TFA Technical Team
review

RL-WT038-S - Process Models for Sludge Treatment
59982 Reactivity of

Peroxynitritie:
Implications for Hanford
Waste Management and
Remediation

$700,000 1997 Dr. Sergei
Lymar

BNL

RL-WT039-S - Advanced Methods for Achieving LLW Volume Minimization
65339 ** Ion Recognition

Approach to Volume
Reduction of Alkaline
Tank Waste by
Separation and Recycle
of Sodium Hydroxide and
Sodium Nitrate

$900,000 1998 Dr. Bruce A
Moyer

ORNL

RL-WT040-S - Mechanisms of Line Plugging
RL-WT041-S - Radionuclide Partitioning
Need

#,
MYTR
#, or

EMSP
Project

#  

Site Need, MYTR
Title, and EMSP

Project Title Budget
Award
Year

Principle
Investigator Organization

54621 ** Chemical Speciation of
Strontium, Americium,
and Curium in High-Level
Waste: Predictive
Modeling of Phase
Partitioning During Tank
Processing

$1,050,778 1996 Dr. Andrew R.
Felmy

PNNL

59993 Dynamic Effects of Tank
Waste Aging on
Radionuclide-Complexant
Interactions

$550,000 1997 Dr. Rebecca
Chamberlin

LANL

65318 Actinide-Aluminate
Speciation in Alkaline
Radioactive Waste

$1,334,000 1998 Dr. David L.
Clark

LANL

65352 Developing a
Fundamental Basis for

$865,271 1998 Dr. Sue B.
Clark

Washington
State
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the Characterization,
Separation, and Disposal
of Plutonium and Other
Actinides in High Level
Radioactive Waste: The
Effect of Temperature
and Electrolyte
Concentrations on
Actinide Speciation

University

65398 Characterization of
Actinides in Simulated
Alkaline Tank Waste
Sludges and Leach
Solutions

$930,000 1998 Dr. Kenneth L.
Nash

ANL

RL-WT042-S - Flammable Gas Generation, Retention, and Release in HLW
Tanks
54646 Interfacial Radiolysis

Effects in Tank Waste
Speciation

$871,389 1996 Dr. Thomas
M. Orlando

PNNL

54656 Mixing Processes in
High-Level Waste Tanks

$416,830 1996 Dr. Per F.
Peterson

Univ. of
California,
Berkeley

60451 Mechanics of Bubbles in
Sludges and Slurries (2
listed w/different lead
investigators both figures
included in total of
budget summary)

$1,132,000 1997 Dr. Phillip A
Gauglitz

PNNL

65408 Mechanisms and Kinetics
of Organic Aging in High-
Level Nuclear Wastes

$900,000 1998 Dr. Donald M.
Camaioni

PNNL

RL-WT043-S - Effect of Human and Natural Influences on Long-Term Water
Distribution
RL-WT044-S - Distribution of Recharge Rates
RL-WT045-S - Vadose Zone Flow Simulation Tool Under Arid Conditions
65410 Rapid Migration of

Radionuclides Leaked
from High-Level Waste
Tanks: A Study of
Salinity Gradients,
Wetted Path Geometry
and Water Vapor
Transport

$905,000 1998 Dr. Anderson
L. Ward

PNNL

RL-WT046-S - Getter Materials
Need

#,
MYTR
#, or

EMSP
Project

#  

Site Need, MYTR
Title, and EMSP

Project Title Budget
Award
Year

Principle
Investigator Organization

65370 Actinide-Specific
Interfacial Chemistry of
Monolayer Coated
Mesoporous Ceramics

$1,200,000 1998 Dr. Glen E.
Fryxell

PNNL

RL-WT047-S - Tritium Separations
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**

Indicates a higher priority
science project based on
TFA Technical Team
review

RL-WT048-S - Innovative Methods of Radionuclide Separation
54735 Development of Inorganic

Ion Exchangers for
Nuclear Waste
Remediation

$599,999 1996 Dr. Abraham
Clearfield

Texas A&M
University

55087 ** Design and Synthesis of
the Next Generation of
Crown Ethers for Waste
Separations: An Inter-
Laboratory
Comprehensive Proposal

$1,920,000 1996 Dr. Bruce A.
Moyer

ORNL

60123  Potential-Modulated
Intercalation of Alkali
Cations into Metal
Hexacyanoferrate Coated
Electrodes

$300,000 1997 Dr. Daniel T.
Schwartz

University of
Washington

RL-WT049-S - Effect of Processing on Waste Rheological and
Sedimentation Properties
54628 ** Colloidal Agglomerates in

Tank Sludge: Impact on
Waste Processing

$1,788,000 1996 Dr. Joel M.
Tingey

PNNL

RL-WT050-S - Effect of Organic Constituents on Waste Processing
55229 The Nox System in

Nuclear Waste
$1,200,833 1996 Dr. Dan

Meisel
ANL

RL-WT051-S - Foam Generation and Stability
60143 ** Foaming in Radioactive

Waste Treatment and
Immobilization Processes

$360,360 1997 Dr. Darsh T.
Wasan

Illinois Institute
of Technology

RL-WT052-S - Characterization of Organic Species in Waste Feed to LAW
and HLW Treatment Facilities
59978  Thermospray Mass

Spectrometry Ionization
Processes Fundamental
Mechanisms for
Speciation, Separation
and Characterization of
Organic Complexants in
DOE Wastes

$590,000 1997 Dr. John
Caton

ORNL

65340  Detection and
Characterization of
Chemicals Present in
Tank Waste

$1,004,992 1998 Dr. Panos G.
Datskos

ORNL

65425  Mass Spectrometric
Fingerprinting of Tank
Waste Using Tunable,
Ultrafast Infrared Lasers

$760,000 1998 Dr. Richard F.
Haglund, Jr.

Vanderbilt
University

Need
#,

MYTR
#, or

EMSP
Project

Site Need, MYTR
Title, and EMSP Award Principle
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#  Project Title Budget Year Investigator Organization
RL-WT053-S - Contaminant Mobility Beneath Tank Farms
RL-WT054-S - Solids Yield and Deagglomeration
RL-WT055-S - Tank Integrity Verification
RL-WT056-S - Half-Lives of Se-79 and Sn-126
RL-WT057-S - Materials for Long-Term Waste Isolation
54691 Radiation Effects on

Materials in the Near-
Field of Nuclear Waste
Repository

$408,000 1996 Dr. Lu-Min
Wang

University of
Michigan

RL-WT075-S - HLW Solids Phase Characterization
RL-WT076-S - Plutonium Interaction with Silicates
RL-WT077-S - Improvements to Salt Well Pumping
RL-WT078-S - Plutonium Segregation and Association in HLW

**

Indicates a higher priority
science project based on
TFA Technical Team
review

RL-WT079-S - Double Shell Tank Corrosion Chemistry
60219 ** Development of

Advanced
Electrochemical Emission
Spectroscopy for
Monitoring Corrosion in
simulated DOE Liquid
Waste

$350,000 1997 Dr. Digby D.
Macdonald

Penn State
University

60401  Mechanism of Pitting
Corrosion Prevention by
Nitrite in Carbon Steel
Exposed to Dilute Salt
Solutions

$650,000 1997 Dr. Philip E.
Zapp

SRTC

SR00-2049-S - Technetium Chemistry Under Waste Removal Conditions
59990 ** Fundamental Chemistry,

Characterization, and
Separation of Technetium
Complexes in Hanford
Waste

$730,000 1997 Dr. Norman C.
Schroeder

LANL

60296 Research Program to
Investigate the
Fundamental Chemistry
of Technetium

$900,000 1997 Dr. Norman
M. Edelstein

LBNL

SR00-2050-S - Fracture Toughness Properties for Carbon Steel Utilized for
Nuclear Waste Containment Vessels
SR00-2053-S - Develop an Alternative Sorbent to Replace Monosodium
Titanate for Sr and Actinide Removal
54735 Development of Inorganic

Ion Exchangers for
Nuclear Waste
Remediation

$599,999 1996 Dr. Abraham
Clearfield

Texas A&M
University

Need
#,

MYTR
#, or

EMSP Site Need, MYTR
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Project
#  

Title, and EMSP
Project Title Budget

Award
Year

Principle
Investigator Organization

60345 ** New Silicotitanate Waste
Forms: Development and
Characterization

$1,200,000 1996 Dr. Mari Lou
Balmer

PNNL

SR00-2054-S - Develop Improved Radiochemical Analysis for High Ionic
Strength Samples
65339 ** Ion Recognition

Approach to Volume
Reduction of Alkaline
Tank Waste by
Separation and Recycle
of Sodium Hydroxide and
Sodium Nitrate

$900,000 1998 Dr. Bruce A
Moyer

ORNL

ID-S.1.02 - Continuous Emissions Monitors for Offgas Analysis
65421 Correlation of

Chemisorption and
Electronic Effects for
Metal/Oxide Interfaces:
Transducing Principles
for Temperature-
Programmed Gas
Microsensors

$1,070,000 1998 Dr. Steve
Semancik

NIST

AA201 - Sludge Mapping and Volume Estimates
55141 Imaging and

Characterization of Waste
Materials Inside an
Underground Storage
Tank Using Seismic
Normal Modes

$575,703 1996 Dr. M. Nafi
Toksoz

Massachusetts
Institute of
Technology

A9359 - Waste Mixing and Retrieval
65371 Numerical Modeling of

Mixing of Chemically
Reacting, Non-Newtonian
Slurry for Tank Waste
Retrieval

$657,986 1998 Dr. David A.
Yuen

University of
Minnesota

A9570 - Salt Cesium Separation Processes
55087 ** Design and Synthesis of

the Next Generation of
Crown Ethers for Waste
Separations: An Inter-
Laboratory
Comprehensive Proposal

$1,920,000 1996 Dr. Bruce A.
Moyer

ORNL

60345 ** New Silicotitanate Waste
Forms: Development and
Characterization

$1,200,000 1996 Dr. Mari Lou
Balmer

PNNL

A9588 - Leaching and Treatment of Technetium for Tank Closure
60017 ** Removal of Technetium,

Carbon Tetrachloride,
and Metals from DOE
Properties

$390,000 1997 Dr. Thomas E.
Mallouk

Penn State
University

** Indicates a higher priority
science project based on
TFA Technical Team
review
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A9768 - Specify and Enhance Design and Operations of HLW Melters
Need

#,
MYTR
#, or

EMSP
Project

#  

Site Need, MYTR
Title, and EMSP

Project Title Budget
Award
Year

Principle
Investigator Organization

65435 ** Millimeter-Wave
Measurements of High
Level and Low Activity
Glass Melts

$1,429,417 1998 Dr. Paul P.
Woskov

Massachusetts
Institute of
Technology

A9773 - Improve Waste Loading in HLW Glass
59827 The Influence of

Radiation and Multivalent
Cation Additions on
Phase Separation and
Crystallization of Glass

$723,000 1997 Dr. Michael C.
Weinberg

University of
Arizona

60020 Stability of High-Level
Waste Forms

$762,000 1997 Dr. Theodore
M. Besmann

ORNL

Projects Evaluated and Judged to be of Limited Value for Current Needs
55188 Chemical Decomposition

of High-Level Nuclear
Waste Storage/Disposal
Glasses Under Irradiation

$489,000 1996 Dr. David L.
Griscom

Naval
Research
Laboratory

54595 f-Element Ion Chelation
in Highly Basic Media

$499,998 1996 Dr. Robert T.
Paine

University of
New Mexico

55367 Investigation of
Microscopic Radiation
Damage in Waste forms
Using ODNMR and AEM
Techniques

$698,000 1996 Dr. Guokui Liu ANL

55137 Investigation of Novel
Electrode Materials for
Electrochemically-Based
Remediation of High-and
Low-Level Mixed Wastes
in the DOE Complex

$650,000 1996 Dr. Nathan S.
Lewis

California
Institute of
Technology

54996 Ionizing Radiation
Induced Catalysis on
Metal Oxide Particles

$1,110,000 1996 Dr. Michael A.
Henderson

PNNL

54716 Polyoxometalates for
Radioactive Waste
Treatment

$333,000 1996 Dr. Michael T.
Pope

Georgetown
University

54672 Radiation Effects in
Nuclear Waste Materials

$2,880,000 1996 Dr. William J.
Weber

PNNL

54807 Studies Related to
Chemical Mechanisms of
Gas Formation in
Hanford High-Level
Nuclear Wastes

$320,000 1996 Dr. E. Kent
Barefield

Georgia
Institute of
Technology

55294 Superconducting Open-
Gradient Magnetic
Separation for the
Pretreatment of
Radioactive or Mixed

$1,500,000 1996 Dr. Richard D.
Doctor

ANL
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Waste Vitrification Feeds
60424 High Temperature

Condensed Phase Mass
Spectrometric Analysis

$680,000 1997 Dr. James E.
Delmore

INEEL

60313 Radiation Effects on
Transport and Bubble
Formation in Silicate
Glasses

$750,000 1997 Dr. Alexander
D. Trifunac

ANL

59977  Synthesis and
Characterization of
Templated Ion Exchange
Resins for the Selective
Complexation of Actinide
Ions

$302,047 1997 Dr. George M.
Murray

John Hopkins
University
Applied
Physics Lab

65328

Electrically Driven
Technologies for
Radioactive Aerosol
Abatement

$830,000 1998 Dr. David W.
Depaoli

ORNL

65409

Electroactive Materials
for Anion Separation -
Technetium from Nitrate

$1,567,000 1998 Dr. Johanes
H. Sukamto

PNNL

65351  Solution Effects on
Cesium Complexation
with Calixarene - Crown
Ethers from Liquid to
Supercritical Fluids

$296,000 1998 Dr. Chien M.
Wai

University of
Idaho

** Indicates a higher priority science project based on TFA Technical Team review
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Appendix G

Description of DOE's System for Remediating Tank
Waste

The U.S. Department of Energy (DOE) stores radioactive waste in tanks at
five sites:

Hanford Site, Washington
Idaho National Engineering and Environmental Laboratory (INEEL),
Idaho
Oak Ridge Reservation (ORR), Tennessee
Savannah River Site (SRS), South Carolina
West Valley Demonstration Project (WVDP), New York.

The Tanks Focus Area (TFA) develops user-driven solutions that reduce
cost and risk, and resolve regulatory and technical uncertainties. To support
this goal, the technical program recommended in this Multiyear Program
Plan is based on an assessment of the needs submitted by the five sites,
and qualitative judgments of the relative costs and risks of the associated
tank remediation activities. This appendix provides a brief summary of the
sites, the waste and waste storage environments at each site, regulatory
drivers, and major tank waste remediation milestones for these five DOE
sites.

G.1 Hanford Site

The Hanford Site is a 560-mi2 former plutonium production site in the
southeastern part of Washington State. It lies just north of where the Snake
and Yakima rivers meet the Columbia River, and about 25 mi north of the
Oregon border. This area is dry, flat land surrounded by hills. In January
1943, Hanford was selected for the nation's first industrial-scale plutonium
production site. In the summer of 2000, the Federal Government
designated about 300 to 560 square miles of the Hanford Site as the
Hanford Reach National Monument. This environmental reserve consisting

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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of the former Arid Lands Ecology Reserve and portions of land along the
Columbia River are managed by the U.S. Fish and Wildlife Service.

For the first 45 years, the Site's primary mission was to produce plutonium
for national defense and manage the resulting waste. In 1989, all production
facilities were shut down and the mission diversified to include technology
development, waste management, and environmental restoration. Hanford
was placed on the National Priorities List under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA).
There are several major facility areas requiring cleanup: 100 Areas, 200
Areas, 300 Area, 400 Area, 700 Area, 1100 Area, and 3000 Area (DOE
1995b). Hanford's tank farms are located in the 200 East and 200 West
Areas (see Figure G.1). In addition to cleaning up tanks, site problems
include cleaning up or containing billions of liters of liquids discharged to the
soil, decommissioning and decontaminating nine production reactors and
hundreds of process-related facilities, disposing of stored solid wastes, and
removing spent fuel from basins in the 100 Area (Gephart and Lundgren
1998).

G.1.1 Characteristics of Hanford Tank Waste

The tank waste consists of high-level waste (HLW), TRU waste, and low-
level waste (LLW). The total activity of the waste stored is estimated to be
about 128.3 MCi in the tank solids and 70.1 MCi in the tank liquids. The
principal activity of the waste comes from cesium-137 and strontium-90 and
their decay products (barium-137m and yttrium-90). Cesium-137 is soluble
and in the supernate, and strontium-90 is largely contained in the sludge.
The chemical constituents of the sludge are mostly precipitated sodium
salts, heavy metals, and iron, aluminum, and other hydrated metal oxides.
Saltcake is primarily sodium nitrate; and the supernate contains large
amounts of dissolved sodium salts, especially nitrates and nitrites.

G.1.2 Waste Generation at the Hanford Site

The chemical and physical processes for separating plutonium from uranium
and the rest of the chemical waste generated in Hanford plants changed
over the years. Therefore, the composition of the waste piped to the tanks
also varied.

First, uranium fuel in the form of uranium metal was surrounded by a thin-
walled metal covering (called cladding) of aluminum and later Zircaloy
(mostly zirconium). This was placed in one of the nine nuclear reactors built
between 1943 and 1963 on the northern edge of the Site along the
Columbia River. The cladding prevented chemical reactions between the
uranium and cooling water, while also preventing radioactive fission
products from getting into the reactor's cooling water.

The uranium fuel (uranium-238) was irradiated by being exposed to and
capturing low-energy neutrons emitted by uranium-235, as it underwent
fission. Irradiating uranium-238 created more complex elements, such as
plutonium-239. The fission of uranium-235 also created short-lived (less
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than a second) to long-lived (decades to millions of years) radioactive
elements called fission products. The irradiated fuel was then transported in
specially shielded rail cars to a reprocessing facility in the center of the
Hanford Site, away from the Columbia River.

From the 1940s to the mid-1950s, five of these reprocessing facilities were
built: T Plant, B Plant, U Plant, the Reduction and Oxidation (REDOX) Plant,
and the Plutonium and Uranium Extraction (PUREX) Plant. From 1944 to
1989, Hanford facilities reprocessed 110,000 ton of uranium fuel - 74% of
this reprocessing took place at the PUREX Plant.

On average, approximately 1.5 lb of plutonium-239 was chemically
separated from each ton of reprocessed uranium fuel. Over the years,
several separation processes were used. Plutonium was recovered and
purified from the dissolved uranium and fission products in the early Hanford
plants by a bismuth phosphate chemical precipitation process, and in later
plants by two solvent extraction processes.

The first solvent extraction process used methyl isobutyl ketone (also
known as hexone) as the organic solvent with aluminum nitrate added to
improve uranium and plutonium separation from other radionuclides. This
process was called the REDOX process. The first large-scale operation of
the REDOX process began at Hanford in 1952 in the S Plant (also called
the REDOX Plant). It offered several advantages over the bismuth
phosphate process by 1) reducing waste volume, 2) recovering both
uranium and plutonium, and 3) allowing continuous plant operations.

An improved solvent-extraction process called the PUREX process was
subsequently developed. It differed from REDOX in the use of tributyl
phosphate as the organic solvent and nitric acid as a salting agent. The
PUREX process was first used at the site near Savannah River Site in
1954. In 1956, the process was used at Hanford in the A Plant (also called
the PUREX Plant). It offered several advantages compared to the REDOX
process including 1) increased reduction in waste volume, 2) greater
flexibility in process control, 3) less fire hazard, and 4) decreased operation
costs.

The solvent extraction processes created two liquid waste streams. The
extractant stream contained plutonium and uranium. This stream went
through several chemical processing steps to separate the plutonium and
uranium from each other, from other chemicals, and from other fission
products. The second stream was called raffinate. This was considered
waste and discharged to the tanks. It contained about 99% of all the fission
products, such as cesium and strontium. Some waste was also generated
from the chemical separation processes of the extractant stream. Waste
considered HLW was piped to the underground tanks. Less radioactive
waste was discharged to the soil through cribs and trenches.

These processes generated liquid wastes containing large quantities of
contaminated nitric acid, chemicals, fission products, and miscellaneous
waste. Before being piped to an underground storage tank, these highly
radioactive wastes were mixed with sodium hydroxide to neutralize the
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acidic liquids (pH 1-4), making the solutions strongly basic (pH 10-14).

Processes used to recover plutonium and uranium from irradiated fuel and
to recover radionuclides from tank waste have resulted in a legacy of more
than 54 Mgal (204 M liters) of wastes, in a variety of forms. Some waste is
an insoluble sludge with interstitial liquids, some is in the form of crystalline
water-soluble solids (called saltcake), and some is in the form of
supernatant liquids. Most of the pumpable liquids have been transferred
from single- to double-shell tanks.

G.1.3 Storage Tanks at the Hanford Site

Hanford's tanks are cylindrical reinforced concrete structures with inner
carbon-steel liners. The tanks are split into two groups based on their
design: 149 tanks have a single carbon-steel liner and 28 tanks have two
steel liners separated by a space called the annulus. The domes of the
single-shell tanks are made of concrete without a steel inner liner. The
double-shell tanks are completely enclosed by steel and reinforced by a
concrete shell. Both single-shell tanks and double-shell tanks are covered
with about 10 ft of soil and gravel.

These tanks contain about 200 MCi of radioactivity (mostly cesium-137 and
strontium-90) and 240,000 ton of chemicals (mostly sodium nitrate). This is
50% of the radioactivity and 60% of the chemical waste at the Hanford Site.

In the 200 East and 200 West Areas, the tanks were built in 18 groups
called tank farms. The farms contain from 2 to 16 tanks and hold different
amounts of waste. The farms contain underground pipes so the waste can
be pumped between tanks, between tank farms, from different facilities, and
between the 200 East and 200 West Areas. The farms also include
equipment that is used to route the waste, such as diversion boxes and
valve pits.

Because of the large volume of HLW produced, tank space was very
limited. Various treatments were used to reduce the amount of liquid. The
first tank waste concentrators went into operation in 1951. They were
steam-heated pot-like evaporators operated at atmospheric pressure
outside the tanks. Waste was piped from the single-shell tanks into these
concentrators to partially boil down the liquids.

Operation of the 242-S (located in 200 West Area near the REDOX Plant)
and 242-A Evaporator-Crystallizers (located in 200 East Area near PUREX
Plant) began in 1973 and 1977, respectively. These evaporators were used
to boil off water from the tank liquids at a much larger scale than previous
techniques. This was accomplished by pumping liquids from the tanks into
the evaporator. Evaporation was carried out until a thick slurry was created
containing about 30% by weight of solids. The slightly hot, concentrated
slurry was then piped back into a tank where it cooled, crystallized, and/or
settled to the tank's bottom. Between 1950 and 1995, approximately 200
Mgal (757 M liters) of liquids were evaporated from Hanford's tank waste.

Another early Hanford technique involved heating the tank's liquids from
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inside the tank. One approach used an electric heater inserted directly into
the waste. The heated waste was then circulated into other tanks. A second
approach involved circulating hot air in an individual tank through a
perforated pipe.

Precipitating and settling otherwise soluble radioactive chemicals was
another method; this made the tank's upper liquid layer less radioactive and
less hazardous so it could be disposed of in the ground. From 1954 to
1957, radioactive cesium-137 was precipitated out of the solution by adding
potassium ferrocyanide and nickel sulfate to waste piped to the Uranium
Recovery Plant. After the cesium settled out, the less radioactive liquid was
sent to cribs (a crib is like a shallow buried tile field used to dispose of liquid
wastes). With the tank liquids lowered, more reprocessing waste could be
put in the tanks. Approximately 150 tons of ferrocyanide were added to
some tanks in this process.

G.1.3.1 Single-Shell Tanks

The single-shell tanks were built from 1943 to 1964 to hold the liquid
radioactive waste created by the production and separation of plutonium.
The 149 single-shell tanks were built in four sizes:

16 have a capacity of 55,000 gal (208,000 liters)
60 have a capacity of 530,000 gal (2 M liters)
48 have a capacity of 758,000 gal (2.8 M liters)
25 have a capacity of 1 Mgal. (3.7 M liters)

Over the years, the design of the single-shell tanks changed to better
accommodate the waste being stored and to reduce the occurrence of
metal corrosion and cracking. Alterations included adding equipment to
handle self-boiling waste, increasing size, and changing the bottom to a flat
surface instead of a bowl shape.

Another change was the addition of a grid of drain slots beneath the steel
liner. The grids were designed to collect leakage and divert it to a leak
detection well. Further, several 530,000-gal (2 M liters) and 758,000-gal
(2.8 M liters) single-shell tanks were built in cascades of three or four tanks.
These cascading tanks were connected with piping at different levels. Thus,
when one tank filled to the level of the pipe, waste would flow through the
pipe to the next tank. This allowed the solid contents of the tank waste to
settle to the bottom. The liquid waste that went to the next tank had less
solids and less radioactivity (mostly in the form of cesium; strontium settled
out in the solids).

G.1.3.2 Double-Shell Tanks

Double-shell tanks were built to provide more tank space. Liquid from the
single-shell tanks was pumped into the newer, safer double-shell tanks.
This left the single-shell tanks containing mostly saltcake and sludge, with
some liquids. From then on, the double-shell tanks received supernatant
liquids pumped directly from operating reprocessing plants such as the
PUREX Plant and supernatant liquids pumped from single-shell tanks. The
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double-shell tanks were built from 1968 to 1986 (Figure G.2) in two sizes:

4 tanks have a capacity of 1.0 Mgal (3.7 M liters)
24 tanks have a capacity of 1.16 Mgal. (4.3 M liters)

Generally, these tanks contain liquids and thicker slurries. Some tanks also
contain a bottom layer of sludge. Approximately 75% of the double-shell
tank waste consists of waste pumped from single-shell tanks to minimize
the potential for leakage from those tanks.

G.1.4 Regulatory Drivers for the Hanford Site

Regulatory drivers for remediating tank wastes at Hanford are as follows:

Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1994). This agreement between the U.S.
Environmental Protection Agency Region X, the DOE, and the
Washington State Department of Ecology established the
requirements for meeting federal and State Resource Conservation
and Recovery Act regulations. The Hanford Federal Facility
Agreement and Consent Order was originally signed in 1989 and then
amended in 1994. The amended agreement committed Hanford to
retrieval of waste from the single-shell tanks, vitrification of LLW,
cessation of the grout program, and National Environmental Policy Act
coverage of actions. This agreement serves as the site treatment plan
required under the Federal Facility Compliance Act of 1992 (PL 102-
386).

Hanford Federal Facility Agreement and Consent Order
1996 Amendments (DOE-RL and Ecology 1996b). A Hanford
Federal Facility Agreement and Consent Order change package was
submitted that recognizes DOE's plans for private financing and
operation of the tank waste treatment facilities (Tank Waste
Remediation System Privatization. Request for Proposal No. DE-
RP06-96RL13308 (DOE-RL 1996c). The change did not affect major
milestones for the processing of tank waste, except that low-activity
wastes will be treated by 2024 instead of 2028.

Environmental Impact Statement (EIS) for the Tank
Waste Remediation System (TWRS) (DOE-RL and
Ecology 1996a). The EIS provides information that has the
potential to rebaseline tank waste remediation at Hanford. The
environmental consequences of a number of alternatives for treating
tank waste, including in situ treatment, are evaluated. A record of
decision (ROD) for the TWRS EIS, signed in February 1997, stated
that the phased approach was the best path forward for treating tank
wastes.

Hanford Comprehensive Land-Use Plan Environmental
Impact Statement (DOE-RL 1996). DOE has developed a land
use plan for Hanford that is included in the EIS for Hanford remedial
actions. The Draft EIS was released in 1996, and the Final issued in
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1999. The plan and the ROD for the EIS will identify land uses and
accompanying restrictions for major site areas. The future land use
currently assumed for the 200 Areas is industrial and/or commercial.
This area will likely be held exclusively for disposal, containment, and
management of waste, and other compatible uses. Access to the area
and use of the groundwater is assumed to be restricted indefinitely.

DOE/Ecology Retrieval Performance Objectives
Memorandum of Understanding (MOU). The MOU specifies
cost, risk and safety as some of the key parameters that must be
evaluated in defining the tank waste end-state.

Defense Nuclear Facilities Safety Board
Recommendation 93-5 (DOE-RL 1994). The board issued
recommendations to accelerate tank waste sampling at Hanford to
ensure adequate protection of public health and safety. Safety-related
sampling and analysis were to be completed by July 1995 and in other
tanks by July 1996. These deadlines have not been met.

Integrated Vadose Zone Program. This program was
established to assess risk during waste retrieval, treatment, and
closure from leaking tanks.

Richland Accelerated Cleanup Plan (DOE-RL 1997). The plan
describes how the site will meet existing cleanup agreements.
Stakeholders have demanded that the goals of existing cleanup
agreements not be compromised. Hanford completes vitrification of
tank waste in 2028.

G.1.5 Milestones for the Hanford Site

Selected Hanford Site milestones are shown in Table G.1.

Table G.1. Hanford Site Milestones

Milestone Title
Completion

Date

Complete Phase I Processing (10% of waste
by mass) 2018

Retrieve all SSTs 2018

Close SSTs 2024

Immobilize remaining tank waste 2028

Close all tanks 2032

G.2 Idaho National Engineering and Environmental
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Laboratory

The 890-mi2 INEEL is located in eastern Idaho on a generally flat plain (see
Figure G.3). The site was founded in 1949 as the National Reactor Testing
Station. The first facilities, built in the early 1950s, supported the
Experimental Breeder Reactor where the first usable amounts of nuclear-
generated electricity were produced. Over time, a variety of other reactors
were built here. A prototype for the reactor used in the first nuclear-powered
submarine was developed. Also, three of the nation's commercial power
reactor designs (the pressurized water reactor, the boiling water reactor,
and the liquid metal cooled breeder reactor) were built and demonstrated.
In total, 52 separate reactors have been built and operated at the site. All
but one of these reactors has been decommissioned.

G.2.1 Characteristics of INEEL Tank Waste

As of August 1998, the total tank waste inventory stood at about 1.4 Mgal
(5.3 M liters) consisting of sodium-bearing waste generated from activities
incidental to reprocessing, such as facility decontamination. In general, the
tank waste at the Idaho Nuclear Technology and Engineering Center
(INTEC, formerly the Idaho Chemical Processing Plant) is rather different
from the waste at the other DOE tank sites. The INTEC waste is
characterized by large concentrations of nitrates and dissolved metals such
as aluminum, potassium, and sodium with small concentrations of sulfates,
chlorides, and heavy metals such as chromium and nickel (Rouse et al.
1993, p. 6-21). The tank waste is extremely acidic, with a pH of less than 1
(Rouse et al. 1993, p. 6-19). The liquid waste has a density of 1.1 to 1.3
g/cm3 (Rouse et al. 1993, p. 6-19). The waste is composed predominantly
of nitric acid and sodium nitrate. Small amounts of fission products and
transuranic elements are also in the waste. Some of the major constituents
of waste by molarity (nominal) are nitrate, 4.5; sodium, 1.5; acid, 1.3;
aluminum, 0.57, and potassium, 0.17. The very basic (high pH) waste in the
other site's tanks caused many radioactive and nonradioactive metals to
segregate into a complex chemical and physical mixture of liquids, slurries,
and sludges. In contrast, the metals and other dissolved material in INTEC's
acidic tank waste remain in solution. Other than a few inches of
accumulated solids on the bottom of the tanks, the liquid is clear to the
bottom of the tanks. This simplifies waste characterization and retrieval
compared to other DOE tank sites.

INTEC's tank waste has been divided into two categories: high-level liquid
waste and sodium-bearing waste. All of the high-level liquid waste resulting
from the dissolution and processing of spent nuclear fuel has been calcined
(see calcination description at G.2.3) and is stored in bin sets. Only sodium-
bearing waste remains in storage in the tank farm.

G.2.2 Waste Generation at INEEL

Several waste management facilities were built at INEEL. A key facility is
INTEC. Building began on this facility in 1951, and it was operating by 1953.
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This plant received, stored, and reprocessed spent nuclear fuel for the
recovery of uranium-235. It is one of eight reprocessing facilities built in the
DOE complex. [The others were build at Hanford (five plants) and SRS (two
plants).] Most reprocessing was performed on zirconium-clad uranium fuel
used in the Navy's propulsion reactors. Significant quantities of fuel clad in
aluminum, stainless steel, and graphite were also reprocessed. DOE
terminated reprocessing activities in 1992.

Reprocessing began with the receipt of spent reactor fuel; it arrived in
shielded casks via truck or rail. The spent fuel was removed from the casks
and stored under water at the Fuel Receiving and Storage Building. If the
fuel was not suitable for underwater storage due to corrosion or reactivity
concerns, it was stored in dry storage facilities.

Next, the fuel was dissolved in either hydrofluoric acid for zirconium-clad
fuel or nitric acid for aluminum- and stainless steel-clad fuel. An electrolytic
process was employed to speed the dissolution of the stainless steel. The
fluoride solutions were complexed with aluminum nitrate so the follow-on
processing steps could be carried out with the same equipment used for the
other fuel types. At this point the solution consisted of uranyl nitrate and
nitrated fission products such as cesium-137, strontium-90, and transuranic
elements. For graphite fuel, combustion preceded dissolution. Small
quantities of other nuclear fuels were custom processed in specialized on-
site hot cell laboratories.

The solution was then treated using a modified PUREX process. This
process produced a uranyl nitrate solution and waste solutions. The uranyl
nitrate solution was evaporated and denitrated into uranium trioxide
granules. These granules were shipped to the Y-12 Plant at the ORR in
Tennessee, to be processed into new reactor fuel (Rouse et al. 1993, p. 6-
13).

The highly radioactive and chemically concentrated liquid (called raffinate)
was collected and transferred to the tank farm, which consists of 11
underground storage tanks, to await further treatment. Low-level liquid
wastes from incidental processes were collected and concentrated in an
evaporator, which is still in operation. Concentrates from this evaporator are
transferred to the tank farm and the evaporator overheads are superheated,
filtered, and discharged to the atmosphere through the plant stack.

From FY98 through the year 2000, baseline waste generation modeling
shows that site activities will generate about 515,000 gal of sodium-bearing
waste. Operation of the calciner will generate about 92,000 gal of calcined
solids. About 15,000 gal of sodium-bearing waste are added to the tanks
each month from facility decontamination and decommissioning, off-gas
system operation, and spent nuclear fuel storage. No HLW has been added
to the tanks since reprocessing was terminated in 1992 (TFA 1996, p.
A.13). There is no projected generation of HLW at INTEC in the future; the
projected generation of sodium-bearing waste through 2005 is 720,000 gal
(2.7 M liters). An aggressive waste minimization program has been
implemented at INTEC with the goal to reduce this waste generation by at
least 35%.
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G.2.3 Calcination

Calcination of radioactive waste began in December 1963 at the Waste
Calcining Facility, which operated until March 1981. The New Waste
Calcining Facility started operation in September 1982 and is still
operational. Calcination converts liquid radioactive waste to a solid using a
high-temperature (about 900°F) drying process. The solid produced, called
calcine, is dry, with the consistency of granulated laundry detergent.
Calcination is done because the calcined waste occupies approximately
seven times less volume, is more chemically stable, and is safer to store
than the liquid waste. Thus, the approximately 1 Mgal (3.7 M liters or
~3,800 cubic meters) of calcine produced at the site represents
approximately 7 Mgal (26.5 M liters) of liquid waste calcined since 1963.

To turn the liquid waste into calcine, waste from reprocessing activities is
combined with chemical additives to minimize corrosion and produce
calcine with the desired physical and chemical characteristics. Then, the
mixture is sprayed into a heated fluidized bed of granular solids. (A fluidized
bed uses a cushion of hot gas blown through a container to float a powered
material as a means of drying.) This evaporates water, nitric acid, and other
volatile species and chemically transforms the waste into a dry form
consisting primarily of metallic oxides. The calcine is removed from the
calciner vessel and pneumatically transported to air-cooled storage bins.
The main constituents in the calcined waste by weight percent for
zirconium-clad fuel reprocessing waste are calcium fluoride (~54%),
zirconium oxide (~24%), aluminum oxide (~15%), calcium oxide (~3%), and
boron oxide (~3%) with less than 1 weight percent fission product oxides.
The main constituents in the calcined waste by weight percent for
aluminum-clad fuel reprocessing waste are aluminum oxide (~94%), sodium
oxide (~3%), and boron oxide (~2%) with less than 1 weight percent fission
product oxides (Childs et al. 1982, p. 57). The radioactivity in calcine is
primarily from cesium-137, strontium-90, and their decay products. Sodium-
bearing waste cannot be readily converted to calcine because it has a high
sodium and potassium content. During the calcination process, the sodium
and potassium form compounds that melt and agglomerate at calcination
and bin storage temperatures. Calcination of sodium-bearing waste is
achieved by blending with other wastes low in sodium and potassium
content or by blending with nonradioactive additives.

G.2.4 Storage Tanks and Calcine Bin Sets at INEEL

Approximately 1.4 Mgal (5.3 M liters) of radioactive liquid waste containing
520,000 Ci of radioactivity are stored as acidic solutions in INTEC's 11
tanks. The amount of waste is not spread evenly among the 11 tanks. Some
tanks are close to capacity while others are not. One of the tanks is empty
and has been declared a spare tank. The tanks are similar in design,
constructed of stainless steel, and contained in underground concrete
vaults. Each tank has four to five access risers. Steam jets are used to
transport waste from tanks into the process system.
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Eight of the 11 tanks can be cooled using cooling coils located along the
tank floors and walls. These cooled tanks were used to contain the wastes
and fission products (e.g., cesium-137 and strontium-90) from the thermally
hottest first- and second-cycle extraction processes. Chemical raffinate from
later extraction cycles and LLW evaporator concentrates were stored in the
uncooled tanks. The wastes are stored in the tanks until ready for
calcination. To date, none of these tanks has leaked waste to the
surrounding environment.

The 11 tanks have two different capacities and three different vault designs:

9 tanks have capacities of 300,000 gal (1.1 M liters)
2 tanks have capacities of 318,000 gal (Rouse et al. 1993) (1.2 M
liters)

G.2.4.1 Pillar and Panel Vault Tanks

These five 300,000-gal-capacity (1.1M liter) tanks (WM-182 to WM-186)
were built with a primary stainless-steel liner. These tanks are in concrete
octagonal pillar and panel concrete vaults (see Figure G.4). The vaults
around Tanks WM-182 to WM-184 were built in 1954 with precast concrete
components including a precast T-beam roof. The vaults around Tanks
WM-185 and WM-186 were modified to increase their structural strength.
The tanks have 50-ft (15 meter) diameters, with walls 21 ft (6.4 M) high.
Except for Tanks WM-184 and WM-186, all of the tanks are equipped with
cooling coils (Rouse et al. 1993, p. 6-17). The tanks were built from 1954 to
1957.

G.2.4.2 Rectangular Vault Tanks

These four 300,000-gal (1.1 M liter) tanks (WM-187 to WM-190) were
constructed with a primary stainless-steel liner. They were built within
square, concrete cast-in-place vaults (see Figure G.5). Each vault contains
two tanks and has a precast T-beam roof. The tanks have 50-ft (15 M)
diameters, with walls 21 ft (6.4 M) high. All tanks were equipped with cooling
coils. These tanks were built from 1958 to 1964 (Rouse et al. 1993, p. 6-
17). Tank WM-190 is empty and is maintained as a spare.

G.2.4.3 Octagonal Concrete Vault Tanks

The two 318,000-gal (1.2 M liter) tanks (WM-180 and WM-181) were built
with primary stainless-steel liners and encased in cast-in-place octagonal
concrete vaults (see Figure G.6). The tanks have 50-ft (15 M) diameters,
with walls 23 ft (7 M) high. One of these tanks, WM-180, has cooling coils;
the other does not. From 1951 to 1952, both tanks were built in the INTEC
area. Tanks WM-180 and WM-181 entered service in 1954 and 1953,
respectively, and are the oldest tanks on site (Rouse et al. 1993, p. 6-15
and 6-16).

G.2.4.4 Calcine Bin Sets

Approximately 1 Mgal (3.7 M liters or ~3,800 m3) of calcine containing 24
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MCi of radioactivity are stored in seven stainless-steel bin sets enclosed in
concrete vaults with walls up to 4 ft (1.2 M) thick. Thus, the calcine contains
about 98% of the waste radioactivity at INTEC. The bin sets have a network
of monitoring systems that include temperature, pressure, and radiation
monitors (Rouse et al. 1993, pp. 6-13 and 6-15). Five of the seven storage
facilities are full, the sixth is being filled, and the seventh is empty. The bins
have a life expectancy of 400 to 500 years. Radiation doses of 1,000 rem/hr
have been measured in the annulus space of these bins (U.S. Congress
1991, p. 45). Calcined waste is not an acceptable form for permanent
disposal because of concerns that the dry waste could be easily dispersed.
Therefore, the calcined waste will be converted to an acceptable final form
before disposal in a geologic repository.

G.2.5 Regulatory Drivers for INEEL

Idaho's major cleanup issues for INTEC are driven by two regulations: the
Notice of Noncompliance Consent Order and the Idaho Settlement
Agreement. Also, the Accelerating Cleanup plan plays a significant role.

Accelerating Cleanup: Paths to Closure, Idaho
Operations Office. (DOE-ID 1998). The plan provides a project-
by-project projection of the technical scope, cost, and schedule
required to complete all 46 projects at INEEL's remaining cleanup
sites.

Notice of Noncompliance Consent Order. The Consent
Order, developed by the state, requires DOE's Idaho Operations
Office to cease use of the five pillar and panel vault tanks by 2009 and
to cease use of the remaining six tanks by 2015. An August 1998
modification to the Consent Order accelerated these dates to 2003
and 2012, respectively.

Idaho Settlement Agreement (Public Service Co. of Colorado
Batt). The Batt Settlement Agreement (formally known as the
Settlement Agreement between the Governor of Idaho [Philip E. Batt],
DOE, and the Navy) requires all high-level liquid waste to be calcined
by June 1998, with the remaining sodium-bearing waste calcined by
2012. By 2009, a ROD must be issued that establishes a date for
completion of the calcine treatment. (Other treatment alternatives for
sodium-bearing waste may be employed to meet the intent of this
agreement, in accordance with the High Level Waste Environmental
Impact Statement that is currently being finalized). By 2035, DOE
must remove all spent fuel from the site and have all HLW road-ready
for shipment and disposal at a repository.

To meet these last agreements, the following assumptions have been
made. The bulk of the liquid tank waste will be retrieved and calcined,
leaving liquid heels in the tanks that will be treated as part of tank closure.
Calcine will then be retrieved from the bins and dissolved. After dissolution,
the resulting liquid will be separated into high- and low-activity fractions.
High-activity waste, containing the cesium-137, strontium-90, and
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transuranic elements, will be vitrified for disposal. Low-activity waste,
containing the radioactive chemicals, will be grouted and disposed.
Currently, no agreements or plans have been finalized to close INTEC's
tanks or calcine bins.

G.2.6 Milestones for INEEL

Selected milestones in the remediation of INEEL's radioactive waste are
shown in Table G.2.

Table G.2. Idaho National Engineering and Environmental
Laboratory Milestones

Milestone Title
Completion

Date

Commence negotiating a plan and schedule
for calcined waste treatment 1999

Commence calcination of sodium-bearing
radioactive liquid waste 2001

Cease use of waste tanks in pillar and panel
vaults 2003

Issue ROD for treatment of sodium-bearing
waste 2009

Complete treatment of sodium-bearing
waste 2012

Cease use of waste tanks contained in
monolithic vaults 2012

Complete treatment of all high level
radioactive waste. Ready for offsite
shipment to a repository.

2035

G.3 Oak Ridge Reservation

The Oak Ridge Reservation (ORR), located 25 mi west of Knoxville,
Tennessee, was the Manhattan Project's first site for the production of
nuclear material (see Figure G.7). This material included small quantities of
plutonium-239 and large quantities of uranium-235. The 58-m2 area was
selected in September 1942 for several reasons, including abundant electric
power, adequate surface water supply from the Clinch River, inexpensive
land, and distance from U.S. population centers. Facility construction began
in February 1943 and operations started by November of the same year.

Three of the site's major nuclear material production facilities were the X-10
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reactor, the K-25 facility, and the Y-12 facility. The X-10 reactor, the world's
first graphite-moderated reactor, was capable of producing small quantities
(grams) of plutonium-239. This was an air-cooled reactor built between
February and November of 1943 that was to have been the prototype for
reactors at the Hanford Site in Washington State—the plutonium production
site for the Manhattan Project. However, Hanford's reactor design was
changed to a water-cooled system. The K-25 facility, built between 1943
and 1946, used gaseous diffusion to separate uranium isotopes. This
technology was based on the principle that when uranium is turned into
uranium hexafluoride gas and passed through a porous barrier membrane,
the heavier uranium-238 isotope moves more slowly than the lighter
uranium-235 isotopes. Therefore, the two could be separated, and the
uranium-235 isotopes collected and concentrated. In 1985, the K-25 facility
was placed on standby and then shut down in 1987. The Y-12 facility, built
in 1943, used an electromagnetic process to separate uranium isotopes by
their atomic weight. Separation was accomplished using a cyclotron as a
mass spectrometer to separate the desired uranium-235 isotope from the
bulk of the uranium-238, which makes up naturally occurring uranium. The
electromagnetic process was discontinued after World War II.

Over the years, X-10 site operations and research expanded. In 1948, this
became known as the Oak Ridge National Laboratory (ORNL). One
example of the site's expanding work was the world's first solvent extraction
process (REDOX process) for chemically recovering uranium and plutonium
from reprocessed spent fuel, pilot-tested at ORNL. Through 1964, the site's
primary mission was to produce highly enriched uranium for nuclear
weapons. From 1959 to 1969, uranium production shifted to commercial-
grade, low-enrichment uranium-235 to support the nuclear power industry.
The site also hosted gas centrifuge facilities used to develop and
demonstrate uranium-enrichment technologies. These facilities have since
been shut down.

G.3.1 Characteristics of Oak Ridge Reservation Tank Waste

Waste in ORR's 34 main tanks is classified as either low-level or TRU
mixed waste. This waste was created from several sources, including
reactor water cleanup, radiochemical process development and processing
areas, facility decontamination, and laboratory operations.

Some ORR tank wastes have physical, chemical, and radiological
characteristics similar to HLW at other DOE sites, such as Hanford or SRS.
Chemically, the waste is principally sodium nitrate, as is the HLW generated
from weapons production activities. However, because the U.S. definition of
HLW is based on the waste's origin (waste from processing spent nuclear
fuel is classified as HLW regardless of its radioactivity), the site's waste is
not high level. Nonetheless, some of the TRU waste in the sludge of some
ORR tanks contain as much radioactivity as HLW at other DOE facilities
(DOE 1996b).

In addition, because the ORR waste contains both radionuclides (e.g.,
cesium, strontium, plutonium, uranium, technetium, and ruthenium) and
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chemicals (e.g., lead, chromium, mercury, and some organic compounds),
the waste is classified as mixed.

G.3.1.1 Legacy Waste

Approximately 436,000 gal (1.6 M liters) of legacy waste containing 47,300
Ci of radioactivity (mostly cesium-137 and strontium-90) are stored in tanks
at ORR (DOE 1996b). About 87% (381,000 gal [1.4 M liters]) of this is liquid
LLW. The remaining 55,000 gal (208,000 liters) is sludge containing the
bulk of the TRU radionuclides. This legacy waste is typically 10 to 100 times
less radioactive than the tank waste at other DOE sites (DOE 1996b).

Legacy waste at ORR was originally acidic. Sodium carbonate, sodium
hydroxide, or lime was used to neutralize the waste to avoid rapidly
corroding the carbon steel and concrete tank containers. Neutralization
caused the heavy metals and transuranic isotopes to precipitate, forming
layers of sludge in the bottom of many of the tanks. Most of the TRU
elements and over 80% of the fission products are in the sludge (DOE
1996b). The later addition of calcium carbonate and waste evaporation
enhanced precipitation, as well as sludge formation. Most of the legacy
waste was in 16 Gunite and Associated Tanks (GAAT) and 5 Old
Hydrofracture (OHF) tanks prior to recent remediation activities.

G.3.1.2 Active Waste

ORR still generates waste today. This waste is called "active waste" and
results from decontamination activities and ongoing research projects.
Annually, about 400,000 gal (1.5 M liters) of liquid waste is generated (TFA
1996a, p. A.20). Through evaporation and other processes, this is
concentrated to 15,000 gal (56,000 liters) of waste containing 13,000 Ci of
radioactivity (DOE 1996b). Over 99% of the radioactivity (primarily cesium-
137 and strontium-90) in this waste is from a single facility called the
Radiochemical Engineering Development Center. This plant recovers a
variety of radioisotopes produced by irradiation of other isotopes. The active
waste is stored in thirteen 50,000-gal (189,000 liters) stainless steel tanks:
the eight Melton Valley Storage Tanks (MVSTs), five Bethel Valley
Evaporator Service Tanks (BVESTs), and six 100,000-gal (378 K liters)
stainless steel tanks (MVCI). The MVSTs are also being used to
consolidate inactive tank waste for future treatment and disposal.

G.3.2 Storage Tanks at Oak Ridge Reservation

At ORR, 40 tanks hold the bulk of the site's past and current liquid waste
(DOE 1996b). Most ORR tanks (34) were constructed in the 1940s and
1950s and had a design life of 20 to 30 years. Six new tanks were built in
the late 1990s and began operating in 1998. The tanks were built using a
variety of materials; some were made of carbon steel, others were made of
concrete reinforced with a steel frame, and still others from stainless steel.
The first two building materials are characterized by susceptibility to
corrosion from prolonged exposure to chemical waste. ORR has 21
underground storage tanks that are classified as inactive and 19 large tanks
classified as active. The inactive tanks are said to contain "legacy waste"
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from past waste generation and management practices. The 40 tanks are
located in five tank farms.

G.3.2.1 Gunite and Associated Tanks

Radioactive and other hazardous chemical wastes have resulted from
normal facility operations at ORR. To collect, neutralize, and store these
wastes, 12 underground tanks were constructed of gunite (Figure G.8).
Gunite is a mixture of cement, sand, and water sprayed through a nozzle
over a steel reinforced framework (DOE 1996a, p. 1). Built between 1943
and 1951, these tanks were removed from

Four gunite and four stainless steel tanks (including attached accessory
equipment) are located in the North Tank Farm. Six gunite tanks and
attached accessory equipment are in the South Tank Farm. Two separate
gunite tanks also exist: Tank W-11 (a small tank reaching 8 ft (2.4 M) in
diameter with 1,500 gal [~5,500 liters] capacity) and Tank TH-4 (a larger
tank with a 20 ft [6 M] diameter and a 17,900 gal [~67,700 liters] capacity)
are located in Bethel Valley, but outside the North and South Tank Farms.

None of the 16 GAAT tanks are known to have leaked waste; however,
groundwater has leaked into the tanks. From 1981 to 1983, most of the
sludge was removed from the tanks using hydraulic sluicing and transferred
to the operationally active MVSTs. Prior to recent remediation activities, the
354,000 gal (1.3 M liters) of supernate in the 16 GAATs was low-level
radioactive waste, while the 88,700 gal (~337,000 liters) of sludge was TRU
waste. Approximately 18,000 Ci of radioactivity (75% in the sludge waste)
exist in the tanks. Less than 1 ft (.3 M) of sludge remained in each tank,
although a few were reported to contain several feet/meters of sludge
(Falter et al. 1995, p. 2). Five of the gunite tanks contained about 99%
(mostly strontium-90) of the radioactivity stored in all of the gunite tanks.
Radiation levels were up to 100 Rad/hr at the waste surface (Falter et al.
1995, p. 1). Beginning in 1998, TFA-developed technologies were used to
remove the bulk of the sludge waste from the GAAT tanks.

G.3.2.2 Old Hydrofracture Facility Tanks

The OHF was used from 1963 to 1980 for the subsurface disposal of
radioactive waste. Intermediate-level radioactive waste was blended with
cement and other additives to form a grout. This grout was injected
underground into a shale layer (DOE 1996b). Within the fractures in the
shale, the grout hardened into thin, horizontal sheets several hundred
meters wide (DOE 1994). A "New" Hydrofracture Facility was built and was
used from 1980 to 1983. Hydrofracture disposal of waste ceased in 1984
and is no longer considered an acceptable disposal option in the U.S.

The tanks that held waste to be processed and disposed of at the OHF are
made of carbon steel. These five tanks vary in size from 13,000 to 25,000
gal (~49,000-94,000 liters). In 1997, these tanks contained a total of 42,900
gal (162,000 liters) of liquids and 9,800 gal (37,000 liters) of sludge from
previous hydrofracture operations. In 1998, the bulk of the waste was
removed with the Borehole Miner and transferred to the MVSTs.
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The OHF tank liquids contained about 800 Ci of mostly cesium-137. The
sludge contained 28,500 Ci of strontium-90, plus TRU such as plutonium-
238/239, americium-241, and uranium-233. The liquid and sludge in the
OHF tanks contained a variety of constituents; the liquid included mercury
and chromium, and the sludge contained cadmium, chromium, lead, and
mercury.

G.3.2.3 Melton Valley Storage Tanks

The eight MVSTs are cigar shaped, measuring 12 ft (3.6 M) from floor to
roof and 61.5 ft (18.7 M) from end to end. The tanks are contained in
stainless-steel vaults equipped with sumps and liquid level detectors. Each
stainless-steel tank has the capacity to hold 50,000 gal (189,000 liters). As
of 1997, the tanks contained 309,000 gal (1.1 M liters) of waste and
126,500 Ci of radioactivity. The waste is in the form of supernate and
sludge. In the supernate, the major radioactive contaminants of concern are
strontium-90, cesium-137, technetium-99, and ruthenium-106 (DOE 1996b,
p. A.20). While the composition of the supernate varies, a typical chemical
composition is a 4 to 5 molar sodium nitrate solution with large
concentrations of soluble compounds such as potassium nitrate and sodium
chloride. The sludge, which contains TRU elements, makes up 35% of the
waste volume and 80% of the radioactivity in the MVSTs. Chemically, the
sludge contains insoluble compounds, such as aluminum hydroxide,
calcium phosphate, and bentonite. The volume and composition of the
waste in the MVSTs, which contain waste from current site activities, is
changing as waste from other tanks is transferred to these tanks for final
treatment.

G.3.2.3.1 Bethel Valley Evaporator Service Tanks

At the Bethel Valley Evaporator, five 50,000-gal (189,000 liters) stainless
steel tanks were built in 1979 to hold waste before it was transferred into the
evaporator. The cylindrical tanks, called the BVEST, are approximately 12 ft
(3.6 M) high and 61.5 ft (18.7 M) long, which would cover roughly two-thirds
the length of a basketball court. The tanks are filled with numerous pipes
and other obstructions. As of 1997, the tanks held about 135,000 gal
(511,000 liters) of waste made up of 96,000 gal (~363,000 liters) of
supernate and 39,000 gal of sludge. A total of 12,000 Ci of radioactivity
existed in these five tanks at that time. Over the years, chemical reactions in
the tanks have caused solids to precipitate.

In addition to waste destined for the evaporator, the tanks contain
"evaporator bottoms." Evaporator bottoms are the residual wastes from the
evaporator or, stated another way, the solids that do not evaporate. For
years, the bottoms were pumped back into the tanks after each evaporator
campaign and formed a layer of sludge. In 1998 and 1999, the sludge was
removed from three BVESTs using the Fluidic Pulse Jet Mixer.

G.3.3 Regulatory Drivers for ORR

The regulatory drivers for remediating ORR tank wastes are as follows:



TFA - FY01-05 Multiyear Program Plan

http://emslws03/tfa/program/fy01mypp/appg.stm[10/13/2009 11:06:04 AM]

Federal Facility Agreement for the Oak Ridge
Reservation (DOE-OR et al. 1992). This is an interagency
agreement between the U.S. Environmental Protection Agency, the
DOE, and the Tennessee Department of Environment and
Conservation. This agreement establishes requirements under
CERCLA for the management of tanks. Per this agreement, DOE must
remove from service all tanks that operate without secondary
containment. Tanks with secondary containment may continue to
operate.

Tennessee Department of Environment and
Conservation Commissioner's Order for ORR Site
Treatment Plan. This requires that Resource Conservation and
Recovery Act (RCRA) land disposal restricted waste must be treated
for disposal per the agreed upon schedule.

Oak Ridge Accelerated Cleanup Plan (DOE-OR 1997). The
plan accelerates cleanup of the site by 50 years. The high funding
case will treat and disposition all TRU legacy waste by 2006 (2010 in
the low funding case). Privatized treatment will be an integral part of
achieving accelerated clean-up goals.

G.3.4 Milestones for ORR

Selected ORR milestones are shown in Table G.3.

Table G.3. Oak Ridge Reservation Milestones

Milestone Title
Completion

Date

Complete Bethel Valley Remedial Action 2006

Complete White Oak Creek Remedial
Action 2006

Complete legacy TRU waste treatment 2005

Complete legacy mixed and low-level
waste treatment 2006

G.4 Savannah River Site

Construction of the 310-mi2 SRS, in South Carolina, began in 1951. The
site is located approximately 12 mi south of Aiken, South Carolina, and 13
mi southeast of Augusta, Georgia (see Figure G.9). The site borders the
Savannah River and has several streams running through it. The site's
primary original missions were to produce tritium and plutonium-239 for
nuclear weapons, plutonium-238 to support the space program, and special
medical isotopes. As a result, 36.1 metric tons of weapons-grade plutonium
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were produced (roughly one-third of the total 104 metric tons produced in
U.S. government reactors; the rest came from Hanford) (Usdin 1996). In
1991, SRS stopped producing nuclear materials for weapons. However, the
spent nuclear fuel reprocessing facilities still operate on an as-required
basis to supply, for example, plutonium-238 to the National Aeronautics and
Space Administration for powering deep space probes. Today, the site
missions are management and clean up of the nuclear wastes that resulted
from its production mission, maintenance of the nuclear weapons stockpile
through management of tritium resources, and management of excess
nuclear materials to support nuclear nonproliferation initiatives.

Because of its nuclear production work, SRS contains numerous facilities—
from office buildings to nuclear reactors. Five heavy-water-moderated
reactors, which produced plutonium and tritium, and a heavy-water
production plant are on the site. Two reprocessing facilities were built (F
Canyon and the H Canyon), along with supporting structures, to extract
plutonium and uranium from irradiated nuclear fuel. Two tank farms with a
total of 51 large (750,000-1,300,000 gallon capacity) (2.8 M - 5 M liters)
storage tanks were constructed to store the HLW generated by the
reprocessing facilities.

G.4.1 Characteristics of Savannah River Site Tank Waste

Soluble chemical constituents are primarily sodium salts such as sodium
nitrate (49 wt%), sodium nitrite (12 wt%), sodium hydroxide (13 wt%),
sodium-aluminum tetrahydroxide (11 wt%), sodium sulfate (6 wt%), and
sodium carbonate (5 wt%). The chemical composition of the insoluble
sludges are primarily aluminum oxide (33 wt%), iron oxide (30 wt%), silicon
oxide (6 wt%), sodium nitrate/nitrite salts (6 wt%), and zeolite (4 wt%)
(WSRC 1995).

The remainder of the waste will go to the Effluent Treatment Facility for
treatment and release into the environment, or to the Saltstone Facility for
conversion into saltstone, a low-level waste form suitable for on-site
disposal in concrete vaults. All of the sludge and about 27% of the salt and
supernate will go to the Defense Waste Processing Facility (DWPF) where it
will be converted to glass. The remainder of the waste will go to the Effluent
Treatment Facility for treatment and release into the environment, or to the
Saltstone Facility for conversion into grout. A discussion of the major
facilities at SRS is helpful in understanding the characteristics of the
wastes.

G.4.2 Waste Generation at Savannah River Site

The F and H Area reprocessing plants started operating in 1954 and 1955,
respectively. They have not been officially shut down, as have the five
Hanford reprocessing plants. Both SRS reprocessing plants used the
PUREX process and variations of that process to remove fission products
from aluminum-clad spent fuel. The F Canyon reprocessed natural uranium
(99.3% by weight uranium-238 and 0.7% uranium-235) while the H Canyon
reprocessed more enriched uranium (higher uranium-235 content). Waste
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streams from each canyon included uranyl nitrate and two forms of
plutonium nitrate (uranium and plutonium in nitric acid solutions). Further
processing was required to convert the plutonium nitrate into plutonium
metal. Four evaporators (two in the F Area and two in the H Area) located
near the respective tank farms were used to evaporate liquids from the tank
waste into a chemically concentrated slurry. After evaporation, the slurry
was returned to the tanks. In 1997, two evaporators were in operation (one
each in the F and H areas). Each evaporator processes between 3 and 3.75
Mgal (10-14 M liters) of supernate per year. The newly constructed
Replacement HLW Evaporator has not yet been commissioned and
operations are not expected to begin until Spring 2000. This new
evaporator is expected to process about 9.7 Mgal (36.7 M liters) of
supernate per year. Some 82 Mgal (310 M liters) of tank waste have been
generated at SRS since the 1950s. Evaporation has reduced this volume by
60% to about 34 Mgal (128 M liters).

Beginning in 1955 and 1957, tritium (a form of hydrogen gas) was
separated and processed in the site's F and H Areas, respectively. Tritium is
released into the center of a nuclear weapon's plutonium core just before
detonation. It supplies a pulse of extra neutrons for boosting the weapon's
explosive power. The result is a thermonuclear explosion. Essentially all the
tritium in the U.S. military arsenal was produced at SRS, which produced an
estimated 500 lbs of tritium (International Physicians 1995, p. 249).

Tritium in the nation's weapon stockpile must be replenished continually
because it has a half-life of only 12.3 years. In the past, irradiated lithium-
aluminum targets were processed to separate tritium from other materials;
this tritium was then purified. Today, tritium is recycled from existing
weapons. All DOE tritium recycling work is conducted at SRS.

G.4.3 Storage Tanks at Savannah River Site

The 51 underground tanks at SRS (two have been closed) contain about 34
Mgal (128 M liters) of HLW. An estimated 470 MCi of radioactivity exist in
this waste. Some 99.4% of this radioactivity is from approximately even
contributions of cesium-137 and strontium-90, plus their decay products.

The waste storage tanks were built from 1951 to 1981. They are located in
the F Area (22 tanks) and H Area (29 tanks) tank farms. The tanks were
built with three different sizes and four designs:

12 have capacities of 750,000 gal (2.8 M liters)
4 have capacities of 1.03 Mgal (3.8 M liters)
35 have capacities of 1.3 Mgal ( 5 M liters)

Although tank designs are labeled Types I through IV at the site, the
labeling system does not denote the chronological order in which the tanks
were built. All but the Type IV tanks are equipped with cooling coils to
remove the heat generated by radioactive decay of the waste stored in the
tank.

G.4.3.1 Type I Tanks
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These twelve 750,000-gal (2.8 M liters) tanks were built from 1951 to 1953
in the H and F Area farms. They were placed in service in 1954. These
tanks consist of a ½-inches thick primary carbon-steel liner that is 75 feet
(22.8 M) in diameter and 24.5-feet (7.5 M) high set within a steel pan that is
5-feet (1.5 M) deep and 80 feet (~24 M) in diameter. This pan provides
partial secondary containment for the tank in case of leakage. A reinforced
concrete vault surrounds the tank system and provided both structural
support and radiation shielding. Twelve concrete-filled ½-inch (1.3 cm) thick
carbon-steel columns inside the tank support the roof. The concrete wall
and roof are 22-inches (56 cm) thick. The base slab which supports the
tank is 30-inches (76 cm) thick and the entire tank system is covered with
approximately 9 feet (2.7 M) of earth overburden that provides additional
radiation shielding. Tank cooling is provided by 34 vertical, parallel cooling
water coils supported by the roof and 2 horizontal cooling coils across the
bottom of the tank. Five of these tanks have leaked waste into the
secondary steel liner. An estimated 27% (127 MCi) of the site's tank waste
radioactivity and 12% (4 Mgal [15 M liters]) of the site's tank waste volume
is contained in these 12 tanks.

G.4.3.2 Type II Tanks

These four 1.03-Mgal tanks were built in the H Area between 1955 and
1966. The first Type II tank was placed in service in 1956. These tanks
consist of a ½-inch (1.3 cm) thick (in some places thicker) primary carbon
steel liner that is 85 feet (26 cm) in diameter and 27-feet (8.2 M) high set
within a steel pan that is 5-feet (1.5 M) deep and 90 feet (22.4 M) in
diameter. This pan provides partial secondary containment for the tank in
case of leakage. A reinforced concrete vault surrounds the tank system and
provided both structural support and radiation shielding. One central
concrete-filled ½-inch (1.3 cm) thick carbon steel column inside the tank
supports the roof. The concrete wall is 33-inches (84 cm) thick, the roof is
22-inches (56 cm) thick, and the base is 42-inches (106.6 cm) thick. The
thickness of the concrete roof provides adequate radiation shielding so
there is no earth overburden. Tank cooling is provided by 40 vertical,
parallel cooling water coils supported by the roof and 4 horizontal cooling
coils across the bottom of the tank. All four Type II tanks are known to have
leaked waste. An estimated 8% (38 MCi) of the site's tank waste
radioactivity is in these tanks., which contain about 4% (1.4 Mgal [53 M
liters]) of the site's tank waste volume.

G.4.3.3 Type III Tanks

These 27 tanks each have a capacity of 1.3-Mgal and contain the majority
of the waste at SRS. These tanks were built with a ½-inch (1.3 cm) thick (in
some places thicker) primary carbon steel liner that is 85 feet (26 M) in
diameter and 33-feet (10 M) high surrounded by a full-height carbon steel
secondary containment (90 feet [27 M] in diameter) that provides full
secondary containment for the tank in case of leakage. A reinforced
concrete vault surrounds the tank system and provides both structural
support and radiation shielding. One central concrete column inside the
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tank supports the roof. There is an annular space between the concrete
column and the inner carbon-steel tank wall. The concrete vault wall is 30-
inches (76 cm) thick, the roof is 48-inches (121 cm) thick, and the base is
43-inches (109 cm) thick. The thickness of the concrete roof provides
adequate radiation shielding so there is no earth overburden. Tank cooling
is provided by a combination of cooling coils and forced air. There are
differing designs of cooling coils. Some tanks have 23 permanently installed
vertical cooling water coils while others have insertable-type cooling coils
varying in number from tank to tank. All Type III tank systems have grooved
channels in the concrete vault beneath the tank floor for forced air cooling of
the tank bottom. All 27 Type III tanks were built in the H and F Areas from
1967 to 1982, with the first tank placed in operation in 1969 (Rouse et al.
1993) (see Figure G.11). Though none of these tanks are known to have
leaked, there has been minor water leakage into two tanks. Most of the
site's tank waste radioactivity (64% or 300 MCi) and tank waste volume
(77% or 26.2 Mgal[99 M liters]) is contained in these 27 tanks.

The Type III tanks still receive small amounts of HLW from the site's limited
production activities. Two types of waste are being sent: high-heat waste,
which contains most of the radionuclides and must be aged in a high-heat
waste tank before evaporation; and low-heat waste. After the waste is put in
the Type III tanks, it separates into a bottom sludge layer and an upper layer
of salts dissolved in water (supernate and saltcake). Seven of the Type III
tanks are used for waste processing or feed supply (TFA 1996a, pp. A.24
and A.25). However, SRS plans to revert two of these tanks back to waste
storage service in order to provide much needed additional storage space in
the tank farms for on-going waste receipts from the reprocessing facilities
and recycle receipts from the DWPF through FY10. At this time, startup of
salt processing operations will begin to reduce waste volumes in the tank
farms.

G.4.3.4 Type IV Tanks

Each of these eight tanks have 1.3-Mgal (4.9 M liters) capacities. These
tank were built with a 3/8-inch (~3/4 cm) thick (in some places thicker), 85-
foot (26 M) diameter and 34-foot (10 M) high carbon steel liner for the walls
and floor of the tank, and a concrete domed roof 6 to 10 inches (15 - 25 cm)
thick that rises an additional 11 feet (3.5 M). A multiple-layer concrete vault
surrounds the primary tank wall. The inner concrete wall is 11-inches (26
cm) thick and is surrounded by a 4-inch (10 cm) thick high-strength steel-
reinforced concrete wall that enhances its load bearing capacity. A 4-inch
(10 cm) thick concrete base slab supports the tank bottom. Beneath the
base slab, the entire tank is supported by a 4-inch (10 cm) thick concrete
working slab. The tank top is covered with a minimum of 32-inches (81 cm)
of earth overburden that provides additional radiation shielding. There is no
secondary containment structure and no tank cooling system. Four Type IV
tanks were built in the F Area in 1958, and from 1959 to 1961, four
additional tanks were built in the H Area. The Type IV tanks were first
placed into service in 1959. Less than 1% (<5 MCi) of the site's tank waste
radioactivity and 7% (2.4 Mgal [9 M liter]) of site's tank waste volume is
contained in these tanks. Monitoring records suggest that a small amount of
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water has leaked into these tanks. Waste was removed from one Type IV
tank because of a leak that developed in its carbon steel liner. Waste was
removed from two other Type IV tanks, and the tanks were grouted and
closed.

G.4.4 Waste Processing at Savannah River Site

G.4.4.1 Waste Pretreatment

Tank waste pretreatment at SRS consists of two main steps: sludge
washing and cesium separation from HLW salt solutions. Sludge washing is
performed at the Extended Sludge Processing Facility which consists of
three Type III storage tanks that were converted to sludge processing
service. The purpose of the wash is to remove soluble salts and aluminum
from the sludge. After washing, the sludge is transferred to the DWPF for
vitrification. SRS is currently washing and vitrifying HLW sludge.

Three promising cesium separation processes for application at SRS are
under investigation through a technology development program managed by
the Tanks Focus Area. The purpose of this program is to identify the most
viable technology to separate cesium (the main radioactive constituent) from
the salt component of HLW for application at SRS. The concentrated
cesium stream from salt waste pretreatment would be sent to the DWPF for
vitrification. The decontaminated salt stream from pretreatment would be
sent to the Saltstone facility. Presently, SRS plans to begin cesium
separations operations in the year 2010, following selection of the favored
cesium separations technology, and design, construction and operational
testing of a salt processing facility.

G.4.4.2 Defense Waste Processing Facility

The DWPF contains the vitrification processing equipment for converting
highly radioactive sludge and salt solutions into glass (see Figure G.12).
These waste materials are mixed with sand-like borosilicate glass (called
frit) and sent to the plant's 65-ton steel and ceramic melter. Following 13
years (1983-1996) of construction and testing, the DWPF began processing
HLW in March 1996.

In the melter, electricity is used to heat the waste and frit mixture to 2100°F.
At this point, the mixture is molten. The molten mixture is poured in a pencil-
thin stream into a stainless steel canister to cool and harden. It takes about
20 hours to fill one canister. Each canister is 2 ft (.6 M) wide by 10 ft (3 M)
long and weighs about 2.5 tons when full. The exterior of each canister is
blasted with abrasive to remove any contamination, then welded shut. The
canister is then taken to a storage facility and lowered into an underground
concrete vault. As of September 1999, 710 canisters of radioactive glass
were produced.

It will take approximately 25 years (until the year 2023) to vitrify all of the
HLW currently in SRS's tanks. The canisters will remain onsite until a
geologic repository opens.
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G.4.4.3 Saltstone Facility

The Saltstone Facility, operating since 1990, processes and disposes of the
chemical salt solution (which contains low levels of contamination) coming
from the pretreatment of tank waste. This salt solution is blended with
cement (10%), furnace slag (45%), and flyash (45%). After these materials
are mixed with the chemical salt solution, the resultant grout mixture (with a
consistency resembling latex paint), is pumped to a large concrete vault to
harden (or cure). The hardened material is called saltstone. Approximately
200 Mgal (757,000 m3) of solidified saltstone will be produced. Of the
original SRS tank waste radioactivity, all the saltstone will contain less than
one-hundredth of 1% (about 20,000 Ci, mostly technetium-99).

The soluble salts mixed with the grout are mostly sodium nitrate. These
salts make up about 93% of the 34 Mgal (128 M liters) of HLW stored at
SRS.

Plans are in progress to build 15 more saltstone vaults, each covering
about 2.7 acres. Fourteen vaults will have 12 storage cells inside, and one
will be designed with six cells. Each cell is 24 ft (~7 M) deep, 100 ft (~30.5
M) long, and 100 ft (~30.5 M) wide. After filling, each vault will be capped
with concrete and overlaid by an engineered barrier of earth, clay, and a
commercially available polymer roofing material.

G.4.5 Regulatory Drivers for Savannah River Site

The regulatory drivers for remediating tank wastes at SRS are as follows:

Final EIS Defense Waste Processing Facility and
Supplemental EIS (DOE SRS 1982; DOE-SRS 1994). The ROD
from the EIS (47 FR 23801) documents the decision to construct and
operate the DWPF. Since then, DOE has prepared a supplementary
EIS that addresses in-tank precipitation, saltstone processing and
disposal, a late wash facility addition, and a number of other
modifications to the DWPF. The ROD (60 FR 18589) was issued in
April 1995 to complete startup testing and begin operation of the
DWPF.

Savannah River Federal Facility Consent Agreement (EPA
1993). This is an agreement between the U.S. Environmental
Protection Agency Region IV, the DOE, and the South Carolina
Department of Health and Environmental Control. This agreement
establishes requirements for remediation of SRS. Tanks must meet
structural integrity requirements or be removed from service.

Savannah River Waste Management EIS (DOE-SRS 1995).
This sitewide EIS provides the basis to select processes to manage
wastes generated from ongoing operations and the operation of the
Consolidated Incineration Facility. The ROD from this EIS (60 FR
26845) documents the decision to construct and operate the HLW
evaporator and to transfer waste from the storage tanks to the DWPF.
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Site Treatment Plan (WSRC 1995). The Federal Facility
Compliance Act requires a site treatment plan for treating and
disposing of mixed wastes. The SRS Site Treatment Plan identifies
the DWPF as the preferred treatment option for treating liquid HLW.

G.4.6 Milestones for Savannah River Site

Selected SRS milestones are shown in Table G.4.

Table G.4. Savannah River Site Milestones

Milestone Title
Completion

Date

Startup Salt Waste Processing 2010

Start Shipping Canisters to the Federal
Repository 2015

Complete Closure of 24 Old-Style Tanks 2019

Waste Removal Complete from All Tanks 2024

Sludge Processing Complete 2024

Salt Processing Complete 2024

Complete Shipping Canisters to the
Federal Repository 2026

Complete High-Level Waste
Management Activities 2027

G.5 West Valley Demonstration Project

The West Valley Demonstration Project (WVDP) is located on a 200-acre
site 30 miles south of Buffalo, New York (see Figure G.13). The site is
owned by the state of New York, managed by the DOE, and operated by
West Valley Nuclear Services Co. under contract for the project.

The project is at the site of a commercial nuclear fuel reprocessing plant
originally built and operated by Nuclear Fuel Services Company, Inc. (NFS).
The facility was completed and first operated in 1966. In 1972, seven years
after operations began, production ceased mainly because of unsuccessful
efforts to expand the facility. During the operating period, NFS generated
approximately 600,000 gal (2.271 m3) of liquid HLW. After a period of
inactivity, the operating contractor decided against pursuing renewal of their
operating permit. In 1980, with the passage of the West Valley
Demonstration Project Act (Act) by the United States Congress, DOE was
charged with the responsibility to implement a program demonstrating the
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feasibility of converting liquid high-level radioactive waste into a solidified
form acceptable for transportation and eventual disposal. Vitrification as a
borosilcate glass was selected as the solidification method as a result of a
recommendation by the National Academy of Sciences.

Commencing in the early 1980s, many existing facilities were modified and
new facilities constructed to meet the demonstration project mission of HLW
vitrification. On July 5, 1996, WVDP filled its first canister of vitrified HLW.
As of July 2000, the project has removed approximately 98% of the waste
from the tanks and produced 246 HLW canisters.

G.5.1 Characteristics of WVDP HLW

The HLW streams at WVDP have been stored in an underground tank farm
facility (see Section G.5.2) for an average of 30 years. This waste resulted
from the reprocessing of approximately 640 tons of spent nuclear fuel. In
addition to the uranium and plutonium products, the process created 2,200
cubic meters (600,000 gal) of high-level liquid PUREX waste and 30 cubic
meters (8,000 gal) of thorium extraction (THOREX) waste.

Prior to being placed in storage, the PUREX waste was neutralized with
sodium hydroxide. Neutralization resulted in a sludge layer of insoluble
hydroxides in the bottom of the HLW storage tank. A liquid, supernatant
layer remained above the sludge. Strontium-90 and TRU elements were the
predominant radionuclides in the sludge, and cesium-137 was the
predominant radionuclide in the supernatant. Acidic THOREX waste was
stored as a single-liquid phase.

To prepare for vitrification of the waste and minimize the number of HLW
canisters produced, the project used zeolite to separate cesium-137 from
the supernatant. The process resulted in greater than 99% retention of the
cesium-137. It allowed the largely non-radioactive sodium and other salts
detrimental to vitrification to be removed and solidified in cement. After
removal of the supernatant, the remaining sludge was further processed
through a series of sludge washes. The HLW holding tank was repeatedly
filled with a solution of demineralized water and sodium hydroxide. This
solution was also processed through zeolite to allow removal of
accumulated salts, while retaining the cesium-137. As the zeolite was
expended, it was placed into a spare HLW storage tank for later processing.

To complete pretreatment and consolidate the waste for vitrification, the
acidic THOREX waste was combined with the remaining sludge and
washed to remove salts. The majority of the zeolite was moved from
storage in the spare HLW tank to the primary tank. This pretreatment
process resulted in an estimated 90% reduction of canisters required to
contain the remaining HLW volume destined for vitrification processing.

Nearing the end of FY2000, the bulk of the HLW and zeolite has been
removed and vitrified. WVDP HLW operations are focused on retrieving the
remaining zeolite and small amounts of sludge.
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G.5.2 Storage Tanks at WVDP

The original fuel reprocessing plant included four underground storage
tanks. Tanks 8D-1 and 8D-2 are single-shell carbon-steel tanks, each
having a capacity of about 740,000 gal (2.8 M liters). Each tank is contained
in a concrete vault with a pan (see Figure G.14). Tank 8D-2 was used to
store waste while Tank 8D-1 was a spare. Tanks 8D-3 and 8D-4 are single-
shell, stainless-steel, 13,500-gal (51,000 liters) tanks used to contain
wastes from the THOREX process. Tank 8D-4 was the primary tank, and
Tank 8D-3 was the spare. A concrete containment vault, buried 8 feet
underground, acts as secondary containment for the second set of tanks.
Prior to vitrification, the PUREX waste and the majority of the THOREX
waste and zeolite media used in pretreatment were consolidated in Tank
8D-2.

G.5.3 Remediation and Closure Costs

Phase I of site remediation involved the vitrification of HLW, i.e., the
transformation of liquid HLW into a solidified form. This was accomplished
using a slurry-fed ceramic melter. The vitrified HLW product is being stored
on-site until a federal repository becomes available. Phase II remediation
will incorporate decontaminating and decommissioning of facilities, tank
farm disposition and transportation of vitrified and other project waste to a
permanent storage location.

When the WVDP is completed, the DOE will transfer custody of the site
back to the State of New York. Several alternatives for disposition of project
facilities are being discussed including: 1) removal of all structures and off-
site disposal of all wastes, 2) on-site storage of some wastes indefinitely,
and 3) disassembly and entombing of process buildings and backfilling of
the HLW tank farm with low density concrete (grout).

The total Phase I system cost for WVDP was estimated to be $1.394 billion.
In June 1998, the project completed Phase I ahead of schedule and under
budget. The Phase II costs will be based upon the pending ROD of the EIS.
Current lifecycle estimates for the WVDP, as contained in the Integrated
Planning, Accountability, and Budgeting System Planning Module, has
project decontamination completing in FY2015 with final HLW canister
shipping and storage facility decontamination occurring between 2036 and
2041. The driver for prolonged completion of the DOE's responsibilities
under the Act is the issuance of the Programmatic EIS Record of Decision
for HLW (August 1999) which states that all sites with HLW shall retain the
waste on-site until a federal repository is available. The distribution of costs
by waste management activity are provided in Table G.5.

G.5.4 Regulatory Drivers for WVDP

West Valley Demonstration Project Act of 1980 (Congress 1980) - This Act
charges DOE with the solidification of the liquid HLW and cleanup of the
HLW tanks and other contaminated facilities at the WVDP. Additionally, the
Act requires that DOE develop containers suitable for permanent disposal
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and the transportation of the solidified HLW to an appropriate federal
repository.

Table G.5. West Valley Demonstration Project System Costs

Through
2000

To
Go Total

PBS
OHWV01

HLW Vitrification and High
Activity Waste Processing

771 74 845

PBS
OHWV02

Site Transition,
Decommissioning, and
Project Completion

219 1871 2090

PBS
OHWV03

Spent Nuclear Fuel 19 13 32

PBS
OHWV04

Project Management/Site
Support

580 473 1053

Total DOE Costs 1589 2431 4020

1980 Cooperative agreement between DOE and NYSERDA, which
defines their respective responsibilities and establishes the conditions
under which DOE may use certain facilities at the Western New York
Nuclear Services Center. The agreement also establishes cost
sharing and other contractual conditions.

1991 Supplemental agreement between DOE and NYSERDA, which
commits DOE and NYSERDA to jointly prepare an EIS for WVDP
completion and site closure, eliminating duplication of effort and
thereby furthering progress on cleanup of the tanks and site.

Stipulation of Compromise Settlement between DOE and
the Coalition on West Valley Nuclear Waste, 1986. The
result of this lawsuit says that waste cannot be removed from the site
until the EIS (noted above) is completed.

Completion of the EIS and issuance of a ROD for completion of the
West Valley Demonstration Project by the US Department of Energy
and closure of the Western New York Nuclear Service Center. The
Draft EIS was made available to the public in March 1996. The EIS
identifies and describes cleanup and closure alternatives for the site.
Final cleanup and closure alternatives will be selected in the ROD for
this EIS.

G.5.5 Milestones for WVDP

Selected West Valley Demonstration Project milestones are shown in Table
G.6.
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Table G.6. West Valley Demonstration Project Major
Milestones

Milestone Title
Completion

Date

Complete pretreatment operations 1995

Begin radioactive operation of waste
vitrification facility 1996

Complete Phase I waste vitrification
activities 1998

Waste tank heel removal complete 2001

HLW canister shipment 2036

Project completion 2041

Source: Planning Module: Integrated Planning,
Accountability, and Budgeting System, March 2000.
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Appendix H

Technical Reviews

OST has provided the Focus Areas with general guidance on planning and
conducting technical reviews. TFA has developed a specific strategy for conducting
a variety of technical reviews of new and ongoing projects that is consistent with the
program's specific needs for monitoring technical progress and with OST guidelines.
Technical reviews are an important element of the TFA review strategy. The overall
goal of these reviews is to help ensure that TFA projects, and ultimately the overall
program, deliver technical solutions that will successfully meet the needs of the
user. Many of these reviews are independent in that they are conducted by experts
that do not have a participating role or organizational interest in the activity
undergoing review.

The key types of technical reviews conducted under the TFA Program include:

Independent reviews
Technical progress reviews
Gate reviews
Midyear reviews
Proposal reviews
Ad hoc or externally requested reviews

The TFA has a variety of technical expert groups at its disposal from which to draw
upon on when planning reviews:

Technical Advisory Group (TAG)
Technology Integration Managers (TIMs)
User Steering Group (USG)
Technical Team
American Society of Mechanical Engineers (ASME)

H.1 Independent Reviews

Independent reviews focus on technical feasibility/validity and relevancy in meeting

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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the needs of users and the TFA. These reviews are typically conducted on "new
starts" or projects in the early stages of the technology maturity cycle. Two types of
independent technical reviews are conducted - ASME Peer Reviews as defined
under OST guidelines, and reviews conducted by the TFA TAG. Reviews of
proposals, new starts, and ongoing projects that meet certain requirements are
performed by relevant experts selected by ASME. Projects nearing deployment
where the end user will make decisions on technology acceptance and deployment
are not considered for ASME Peer Review. Specific requirements and criteria for
conducting these reviews are provided in procedures developed for OST by the
Institute for Regulatory Science.(a) ASME reviews and recommendations are
documented in a formal report to the Focus Area Program Manager. TAG reviews
are conducted on new starts and projects where ASME reviews do not apply. These
reviews are then documented in a letter report to the TFA Program Manager.

H.2 Technical Progress Reviews

Technical progress reviews focus on technical feasibility/validity and assess the
progress of the work according to the defined technical objectives. These reviews
are typically conducted on ongoing projects that are approaching major decision
points, such as decisions to proceed with major equipment investments or "hot
operations"; for projects experiencing programmatic issues such as a loss of co-
funding by the user; and for periodic assessment of activities in the mid to late
stages of the technology maturity cycle. Technical progress reviews are performed
by the TFA's TAG, TIMs, USG, Technical Team, or SMEs, depending on the stage
of the project and complexity of the technical area under review. Often, a review
team comprised of representatives from several of these technical expert groups is
convened, depending on the objectives of the review. Results of these reviews are
generally documented in a letter report provided to the TFA Program Manager
(DOE-RL).

H.3 Gate Reviews

Gate reviews focus on the technology maturity stage of the project. This type of
review is required in advance of a project's transition into certain gates - Gate 2
(Development) and Gate 5 (Demonstration). These reviews are conducted by a team
comprised of representatives from TFA's Technical Team, TIMs, TAG, and users as
appropriate. A gate review checklist is developed by the Technical Team and TIMs
and used to facilitate and document the results of the review. A gate review report in
letter report format, including the completed checklist, is provided to the TFA
Program Manager.

H.4 Midyear Reviews

Midyear reviews focus on the progress or performance of ongoing projects. These
reviews are conducted on each actively funded project to status the progress and
performance of the project. These reviews are typically conducted by the TFA
Technical Team, USG, and DOE Management Team around the midpoint of the
fiscal year. Specific guidance provided by OST is used in planning for the midyear
review and includes completion of project maturity checklists for ongoing projects.
Additional business review of project deliverables and fiscal performance are also
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included in the midyear review process. Review of program planning, including
review of multi-year technical responses for outyears is included in the midyear
review process. The midyear review activity may span several months and include a
composite of separate activities that are documented in a midyear review report.

H.5 Proposal Reviews

The key areas of focus in proposal reviews are on technical feasibility/validity and
user and program relevancy. These technical reviews are generally conducted on
proposals received in response to "calls" or requests for proposals generated by the
TFA. Review teams comprised of representatives from the TAG, Technical Team,
and TIMs are assembled. In addition, proposals meeting requirements for ASME
reviews are reviewed by relevant experts from ASME. ASME reviews and their
recommendations are documented in reports and considered in the proposal
evaluations. Technical review recommendations are sent to the TFA Program
Manager, who combines them with the DOE assessment of the business portion of
the proposals and then makes the ultimate project selection.

H.6 Ad Hoc/Externally Requested Reviews

Because of its network of technical experts, the TFA is often requested by the sites
(DOE Field Offices, DOE-HQ, and contractor organizations) to conduct technical
reviews. The primary focus of these reviews is on providing an independent
assessment. These reviews are typically conducted by review teams assembled by
the TFA Technical Team and comprised of representatives from the various
technical expert groups (i.e., TAG, TIMs, USG, etc.), and other broadly selected
reviewers depending on the needs and objectives of the review. Examples of this
type of review include the independent assessment by TFA for DOE-ID on selected
technologies being considered under the EIS process for the treatment of liquid tank
waste and calcine, and DOE-Fernald's recent request for an independent
assessment of the final design documents for the retrieval systems for their
Accelerated Waste Retrieval Project (AWR). Specific reporting formats and products
of these reviews are negotiated with the requesting organization and include a range
of documents such as letter reports or more detailed published technical reports.

H.7 Review Strategy and Process

The TFA's framework or strategy for planning, conducting, and documenting
technical reviews is reflected in Table H.1. Each year, the TFA review process starts
with an initial assessment of the review needs for existing and new projects. This
initial assessment occurs at the technical response stage and is used to determine
the overall review approach/strategy for the project, including the type of review(s)
that will be needed. Reviews anticipated as a result of this initial assessment are
highlighted in the technical response. After finalization of technical responses and
during development of the PEG, a second, more detailed assessment is performed
to determine the specific review(s) to be conducted in the coming year and the best
timing for the review(s). Specifying the review(s) in the PEG helps ensure the review
is planned and funded.

Once the reviews for all of the projects have been identified, a review schedule for
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the coming year is prepared by the TFA. This plan and schedule spells out, for each
project/review, the proposed review schedule and logistics, review objectives and
criteria, review team, and review materials and documentation. The schedule is then
used to prepare and conduct the reviews.

Following each review, a review report is prepared. The report describes the review
and outlines observations and recommendations. Responses to the
recommendations are then prepared, distributed, and tracked to completion.

Table H.1. TFA Review Strategy

Review Drivers/
Requirements

Review
Objectives

Review
Timing/

Scheduling
Type of
Review

Candidate
Reviewers

Review
Materials

Review
Products/

Documentation

· New work

- Newly
Proposed
Projects

-
Competing
Proposals

· Technical
Feasibility/Validity

· User Need

· Program Relevancy

· Technology
Maturity
Stages 0-4/5

· Independent
Reviews

· ASME

· TAG

· Technical
Team

· TIMs

· SMEs

· SOW

· Review Criteria

·
MYTRs/PEGs/TTPs

· Presentations

· Request for
Proposals

· Proposals

· Review Reports

· Ongoing Projects
with Major Decision
Points or Major
Technical or
Performance
Issues

· Technical
Feasibility/Validity

· User Need

· Various
Technology
Maturity
Stages

· Technical
Progress
Reviews

· Gate
Reviews

· Midyear
Reviews

· TIMs

· USGs

· Technical
Team

· SMEs

· TAG

· Performance
Reports

· Planning
Documents

· Letter Reports

· Meeting Minutes

· Ongoing Projects
- Every Three
Years

·
Progress/Performance

· Various
Technology
Maturity
Stages

· Gate
Reviews

· Midyear
Reviews

· Independent
Reviews

· TIMs

· TAG

· USG

· Technical
Team

· ASME

· Performance
Reports

· Technical Reports

· Review Reports

· Gate Checklists

· Midyear
Checklists

· Ad hoc/Externally
Requested
Reviews

· Independent
Assessment

· Various
Technology
Maturity
Stages

· Various
(Depends on
Requirements)

· Technical
Team

· TAG

· TIMs

· SMEs

· Various (Depends
on Requirements)

· Published
Reports

· Letter Reports

(a) As described in the Handbook of Peer Review, November 1999.
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Appendix I

Glossary

ablation removal by cutting, abrading, or evaporating. Laser
ablation refers to the use of a pulse laser beam to
remove a very small amount from a tank waste
sample.

alkaline having a pH greater than seven. Bleach has a pH of
about 12.5, ammonia has a pH of about 11.5. Tank
waste generally falls into the pH range of 9-14, with
the top of the range being an extremely basic solution.

alpha particle a particle consisting of two neutrons and two protons,
given off by the decay of many elements, including
uranium and plutonium. Alpha particles cannot
penetrate a piece of paper, so they are very easy to
shield against. However, alpha-emitting isotopes
inside the body can be very damaging.

annulus the space that separates the two carbon steel walls of
a double-shelled tank or the steel wall and outer
containment/structural support. The annulus provides
a margin of safety in the case of leaks from the
primary containment, because the leak can be
detected and waste removed before it might escape
and enter the underlying soil.

aquifer a permeable geologic formation that can hold and
transmit large quantities of groundwater.

background
radiation

radiation from natural radioactive materials always
present in the environment, including radiation from
the sun and outer space, and radioactive elements in

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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the upper atmosphere, the ground, building materials,
and the human body. Natural sources in the United
States generate an average of about 300 millirem per
year.

baseline the established plan against which the status of
resources and the effort of the overall program, field
programs, projects, tasks, or subtasks are measured,
assessed, and controlled. Once formally established,
baselines are subject to change control procedures.

beta particle a particle emitted in the radioactive decay of many
radionuclides. A beta particle is identical to an
electron. It has a short range in air and a low ability to
penetrate other materials.

Bethel Valley
Evaporator
Service Tanks

these five tanks at the Oak Ridge Reservation have
50,000-gallon capacities and a similar configuration to
the Melton Valley Storage Tanks. The tanks contain
60,000 gallons of supernate with 4,000 curies and
20,000 gallons of sludge with 8,000 curies. This is
newly generated waste.

calcination this process converts liquid, high-level radioactive
waste to a solid using a drying process with a high
temperature fluidized bed. Calcination achieves a 7-
to-1 volume reduction and can be stored up to 500
years. At Idaho National Engineering and
Environmental Laboratory, 1 million gallons of calcine
containing 50 million curies is currently stored in 7
vaults.

calcine a dry, granular waste form with the consistency of
laundry detergent. Calcine is created by the process
of calcination and stored in vaults at Idaho National
Engineering and Environmental Laboratory, near
Idaho Falls, Idaho.

canister the outermost container, generally made of stainless
steel or an inert alloy, into which vitrified high-level
waste or spent fuel rods are placed.

Class A Low-
Level Waste

defined by the U.S. Nuclear Regulatory Commission.
To be categorized as Class A Low-Level Waste, the
final waste form must contain less than 10 nanocuries
per gram of alpha-emitting transuranic elements with
half-lives greater than 5 years, less than 0.04 curies
per cubic meter of strontium-90, and less than
1.0 curie per cubic meter of cesium-137.
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closure long-term stabilization of underground storage tanks

Comprehensive
Environmental
Response,
Compensation,
and Liability Act
(CERCLA)

(often called the Superfund); the 1980 federal statute
that provides for the compensation, liability, cleanup,
and emergency response for hazardous substances
released into the environment and for the cleanup of
inactive waste disposal sites. CERCLA was amended
in 1986 and applied to waste sites owned by the
federal government.

contamination radioactive or hazardous chemical materials where
they are unwanted or in a concentration that threatens
human or environmental health.

corrosion
coupon

in reference to a waste storage tank: a piece of metal,
of like material to that of a tank, that is inserted into the
tank waste and left there for a period of time. Once
pulled from the tank it is evaluated for corrosion. The
presumption is that the tank material (walls, dome,
etc.) will perform just as the "coupon" does.

Corporate
Review Budget
(CRB)

the budget developed for the fiscal year +2. For
example in April 2000, the TFA will develop its budget
for FY2002. CRB is synonymous with IRB (Internal
Review Budget).

critical mass the mass of radioactive material that is enough to
begin a nuclear chain reaction. For plutonium-239 and
uranium-235 metals, this is about 25 and 110 pounds,
respectively. Under certain conditions, as little as 1
pound of plutonium can form a critical mass.

crosscutting
program

a program that manages common technology needs
across the sites.

curie a basic unit used to describe the intensity (strength) of
radioactivity in a material. A curie is a measure of the
rate at which a radioactive material gives off particles
and disintegrates. It is also the amount of radioactivity
in 1 gram of the isotope radium-226. One curie gives
off 37 billion disintegrations per second. A typical
home smoke detector contains about 1 millionth of a
curie of radioactivity.

cyclotron a circular particle accelerator in which charged
subatomic particles generated at a central source are
accelerated spirally outward in a plane perpendicular
to a fixed magnetic field by an alternating electric field.

defense waste radioactive waste resulting from weapons research
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and development, the operation of naval reactors, the
production of weapons material such as plutonium, the
processing of defense spent fuel, and the
decommissioning of nuclear-powered ships and
submarines.

Defense Waste
Processing
Facility

a high-level waste vitrification plant built at the
Savannah River Site. The plant began vitrifying waste
in 1996. At this plant, the waste is vitrified and then
poured into stainless steel canisters. These 3,700-
pound filled canisters are currently being stored at the
Site, but eventually will be transported to a geologic
repository. As of October 1996, the plant had been
running for 6 to 8 months and produced 72 canisters
of high-level waste glass.

disposal removal of contamination or contaminated material
from the human environment, although with provisions
for monitoring, control, and maintenance.

dose a quantity of radiation or energy absorbed; measured
in rads or rem.

double-shell
tank

a reinforced concrete underground vessel with two
inner carbon steel liners. Instruments are placed in the
space between the two liners (called the annulus) to
detect liquid leaks from the inner liner.

effective dose
equivalent

an estimate of the total risk of potential health effects
from radiation exposure.

effluent a discharge of liquid waste, as from a factory or
nuclear plant.

exposure being present in an energy field such as sunlight or
other external radiation; or touching or ingesting a
hazardous agent.

feed the waste stream that enters a vitrification plant and is
combined with glass formers to produce an
immobilized waste product.

fiscal year refers to the Department of Energy's fiscal year, which
runs from October through September. The fiscal year
is named for the latest year in the period. For example,
fiscal year 1999 (FY99) runs from October 1998 to
September 1999.

fission the process in which a uranium atom absorbs a
neutron and then splits into two smaller atoms,
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releasing a relatively large amount of energy and one
or two neutrons. Then, these neutrons can cause
other uranium atoms to undergo fission, releasing
more energy and still more neutrons. Eventually, a
nuclear reaction is achieved in which only one neutron
from each uranium atom that undergoes fission
causes another uranium atom to fission. This is a
nuclear chain reaction. Fission products are the
smaller atoms produced by the splitting of the uranium
atoms.

Gunite and
Associated
Tanks (GAAT)

located at the Oak Ridge Reservation, the 16 GAATs
have capacities ranging from 1,500 to 170,000
gallons. Eight of the tanks are 170,000-gallon vertical
concrete-rebar tanks built in 1943 and 1944 to support
the Manhattan Project. In the early 1980s, 90 percent
of the alkaline sludges were sluiced from the tanks
and sent to the hydrofracture operation for disposal.
Only 10 percent of the activity remains. The tanks
currently hold sludge heels (containing
345,000 gallons of supernate with 4,000 curies) and
49,000 gallons of sludge with 14,000 curies. The
supernate is considered mixed low-level waste. The
sludges are considered mixed, low-level, and
transuranic waste. For more information, see the Oak
Ridge Reservation website.

gunite process a concrete-rebar construction process where cement,
sand, and water are mixed together and then sprayed
over a steel reinforcing framework. This process,
which is similar to the process used to create
swimming pools, was used to build some of the tanks
at the Oak Ridge Reservation in Tennessee.

half-life refers to the amount of time needed for a radioactive
material to lose 50 percent of its radioactivity by
decay. Half-lives range from less than one second to
billions of years.

Hanford Site a 560-square-mile Federal government-owned
reservation located in the desert of southeastern
Washington State. It was established in 1943 as part
of the Manhattan Project. Its primary mission was to
produce plutonium for nuclear weapons. Hanford
contains nine production reactors, four chemical
separation plants, and 177 underground tanks.

hazardous
waste

nonradioactive waste such as metals (lead, mercury)
and other compounds that pose a risk to the
environment and human health.
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heel residual solid waste at the bottom of a tank

high-level
waste (HLW)

waste from the reprocessing (chemical separation) of
uranium and plutonium from other nondesired
radioactive elements. High-level waste contains most
of the radioactive elements discharged as waste to the
underground tanks.

hot cell an enclosed area and its associated equipment that
provides shielding, containment, and remote handling
capabilities for work involving radioactive materials,
such as tank waste samples.

in situ in place.

incidental
waste

a concept originated by the Atomic Energy
Commission - and subsequently used by the Nuclear
Regulatory Commission and the Department of
Energy - to separate high-level waste from the low-
activity fraction generated during further treatment of
high-level waste. Incidental waste is defined by both
origin and characteristics; if the low-activity fraction of
high-level waste has the characteristics of low-level
waste (see definition of low-level waste), the low-
activity fraction may be classified as incidental waste.

Idaho National
Engineering
and Environ-
mental
Laboratory

an approximately 890-square-mile Federal
government-owned reservation located in the eastern
Idaho desert. The laboratory is the site of 52 reactors.
Some of these reactors were prototypes for special-
purpose reactors, some were materials-test reactors,
and some were designed to test safety concepts and
accident conditions. Today, only the Advanced Test
Reactor is currently operating.

isotopes different forms of the same chemical element
distinguished by different numbers of neutrons in the
nucleus. A single element may have many isotopes;
for example, there are 14 isotopes of americium.
Some isotopes may be radioactive; others may not be
radioactive.

leverage to formally link budget and scope across performing
organizations to gain the greatest benefit. The TFA
works to leverage DOE investments in tank-related
science and technology activities.

low-level waste
(LLW)

a catch-all category for any radioactive waste that is
not spent fuel, high-level, or containing large amounts
of transuranic (e.g., plutonium) waste. It can include
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liquid waste or contaminated clothing, tools, and
equipment. [See also, Class A Low-Level Waste]

Manhattan
Project

the U.S. Government project that produced the first
nuclear weapons during World War II. The Hanford
Site, the Oak Ridge Reservation, and the Los Alamos
National Laboratory were created for this effort.

Melton Valley
Capacity
Increase Tanks

six new stainless steel tanks built in the Melton Valley
area at Oak Ridge Reservation. While similar in
design to the original Melton Valley Storage Tanks,
these tanks have larger, 100,000-gallon capacities.
These tanks went on line in December 1998.

Melton Valley
Storage Tanks

eight 50,000-gallon horizontal stainless steel tanks at
the Oak Ridge Reservation. The Melton Valley Tanks
have a primary shell that holds the waste and a
secondary shell that stops leaked waste before it can
reach the environment. The tanks contain 200,000
gallons of supernate with 20,000 curies and 100,000
gallons of sludge with 100,000 curies. The source for
this waste is residuals from gunite tanks and newly
generated waste from reactors and decontamination
and decommissioning operations. The supernates are
classified as mixed low-level waste. The sludges are
mixed transuranic waste.

mixed waste waste that contains both radioactive and hazardous
waste components.

multiyear
program plan
(MYPP)

a document that includes high-level descriptions of
planned scope, schedule, and budget for several
years. The MYPP defines the TFA technical program
and provides the basis for requests for proposals. The
MYPP is reviewed at least annually to determine if
changes are necessary.

Oak Ridge
Reservation

a 58-square-mile Federal government-owned
reservation located near Knoxville, Tennessee. The
site was established in 1943 to produce enriched
uranium. The Tanks Focus Area is focused on four
sets of tanks: inactive Gunite and Associated Tanks,
inactive Old Hydrofracture Facility Tanks, active Bethel
Valley Evaporator Service Tanks, and active Melton
Valley Storage Tanks. Combined, the tanks contain
648,000 gallons of supernate with 31,300 curies, and
177,000 gallons of sludge with 154,500 curies.

Old
Hydrofracture

five horizontal carbon steel tanks at the Oak Ridge
Reservation. They have capacities ranging from
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Tanks 13,000 to 25,000 gallons. The tanks contain 37,000
gallons of supernate and 6,100 gallons of sludge.

paths to
closure

a Department of Energy term referring to the schedule,
activities, and costs for completing the government's
environmental cleanup mission.

plutonium a manmade element capable of being split by a low-
energy neutron. Plutonium-239, which is used to make
nuclear weapons, has a half-life of 24,000 years.

pneumatic the use of compressed air

portfolio a grouping of investments that maximizes returns
while minimizing risk.

pretreatment chemical or physical treatment process or a series of
processes used to prepare waste for immobilization.

privatization a contractual agreement between a governmental
entity and a private company to provide goods or
services for a negotiated fee using privately
developed, financed, constructed, owned, operated
and deactivated facilities.

rad acronym for radiation absorbed dose; a unit that
measures the amount, or dose, or radiation absorbed
by any material, such as human tissue. Rad is the
amount of radiation absorbed, rem is the potential
damage done to a human from that absorption.

radiation particles or energy waves emitted from an unstable
element or nuclear reaction.

radioactivity the property possessed by some isotopes of elements
of emitting radiation (alpha, beta, or gamma rays)
spontaneously in their decay process.

radionuclide a radioactive atomic species or isotopes of an
element.

rem an acronym for roentgen equivalent man; a unit of
radiation dose that indicates the potential for impact
on human cells. "Quality factors" (such as 10 for beta
particles and 20 for alpha particles) are given to the
different kinds of radiation to convert rad to rem.

remediate to correct a fault or deficiency; commonly referred to
as "cleanup" when referring to the nation's nuclear
waste.
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reprecipitation the separation of solids from a solution following
previous (or earlier) dissolution processes.

reprocessing the process by which fuel that has been used in a
reactor (spent fuel) is separated into useful materials
such as uranium and plutonium and waste products.

Resource
Conservation
and Recovery
Act of 1976
(RCRA)

the federal law that regulates the management of
hazardous waste, including the hazardous component
of radioactive mixed waste, at operating facilities. With
respect to the U.S. Department of Energy site
cleanup, RCRA is concerned with the assessment and
cleanup of waste sites and sites associated with
operating facilities.

rheology the study of the deformation and flow of matter.

riser a pipe, varying in diameter, that connects the tank to
the surface. The number of risers, their availability
(some are used for equipment such as thermocouple
trees), and location are key issues in sampling and
retrieving waste.

saltcake the crystalline water-soluble solids in waste tanks.

Savannah
River Site

the approximately 300-square-mile Federal
government-owned reservation located near Aiken,
South Carolina. (DOE, 1995, Closing the Circle, pg
98) The Site's primary missions were to produce
tritium and plutonium-239 for atomic weapons,
plutonium-238 to support the space program, and
special nuclear materials to support medical
programs. In 1991,production of nuclear materials for
weapons use stopped at the site. However, spent
nuclear fuel reprocessing facilities are still operated to
supply uranium to the National Aeronautics and Space
Administration. The site contains five heavy-water-
moderated reactors, a heavy-water production plant,
facilities for making fuels and targets, a research
laboratory, and two chemical extraction areas.

single-shell
tank

an older style of underground tank that has a single
carbon-steel liner surrounded by reinforced concrete.
The domes of these tanks are made of concrete
without an inner covering of steel.

sludge a thick layer containing chemicals that have
precipitated or settled to the bottom of a tank. Sludge
can be difficult to pump.
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sorbents chemicals that act as a "sponge" to capture unwanted
elements from a waste stream during pretreatment
processes. Sorbents eventually lose their binding
ability and must be replaced.

spent fuel fuel that has been "burned" (irradiated) in a nuclear
power plant's reactor to the point where it no longer
contributes efficiently to the nuclear chain reaction.
Spent fuel is thermally hot and highly radioactive.

stakeholders people and organizations involved in making decisions
about the remediation of tank waste. Stakeholders
may include impacted Native American tribes, U.S.
Environmental Protection Agency, U.S. Department of
Energy, and many others.

stage-gate refers to the Department of Energy's six-step process
for reviewing and evaluating the development of a
technology, from basic research through deployment.

Superfund a nickname for the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980;
the federal statute that provides for the compensation,
liability, cleanup, and emergency response for
hazardous substances released into the environment
and for the cleanup of inactive waste disposal sites.
CERCLA was amended in 1986 and applied to waste
sites owned by the federal government.

supernate the upper layer of salts in a waste tank dissolved in
water.

transuranic
element

elements, such and plutonium and neptunium, that
have atomic numbers (number of protons in the
nucleus) greater than 92. All are radioactive.

transuranic
waste

waste contaminated with alpha-emitting elements that
have atomic numbers (number of protons in the
nucleus) greater than 92 with half-lives greater than
20 years in concentrations of more than 1 ten-millionth
of a curie per gram (0.03 ounce) of waste.

U.S. Nuclear
Regulatory
Commission

an independent federal agency established in 1974 to
develop and enforce regulations regarding civilian
nuclear activities, such as power plants. The NRC has
developed regulations for high-level and low-level
waste disposal and is responsible for licensing nuclear
waste facilities, including the high-level waste
repository.
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users staff and organizations located at the five waste tank
sites responsible for managing the wastes.

uranium-235 the lighter of the two main isotopes of uranium. Of the
uranium that is mined from the earth, 0.7 percent of it
is uranium-235. It has a half-life of 714 million years
and is the only naturally occurring element capable of
being split by a low-energy neutron. Uranium-235 is
used in the production of plutonium-239.

vadose zone a geological zone that encompasses the soil from the
ground surface to, but not including, the groundwater;
often used in reference to the soil around a tank or
tank farm.

vitrification a process that combines concentrated radioactive
waste (mostly cesium and strontium) and glass-
forming materials. The melted glass-waste mixture is
poured into metal canisters, where it hardens into logs.
Vitrification plants have been built in the United Sates
at West Valley, New York, and the Savannah River
Site in South Carolina.

waste in this context, unwanted materials left over from the
production of nuclear materials. This type of waste has
been disposed of in numerous ways, such as dumping
it to the soil, into rivers, into aboveground or below
ground tanks, and/or burying it in boxes or drums.

waste
management

the treatment, storage, and disposal of radioactive
waste, hazardous waste, mixed waste, and sanitary
waste.

Watch List a list of tanks published in Public Law 101-510,
Section 3137 (also known as the Wyden Bill). The law
requires DOE to treat listed tanks in such a way as to
avoid any potential releases of materials to the
environment.

water table the upper surface in an aquifer where the pore spaces
in the geologic formation are filled with water that
moves down a hydraulic gradient.

weapons-grade
uranium

uranium that contains over 90 percent uranium-235.

West Valley
Demonstration
Project (WVDP)

a 200-acre site located near West Valley, New York.
The WVDP began operations in 1966 as a
demonstration facility for reprocessing commercial
spent fuel to recover uranium and plutonium. From
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1966 to 1972 the facility produced 550,000 gallons of
highly radioactive waste before the site operator,
Nuclear Fuel Services, Inc., halted operations to
evaluate the facility's expansion potential. In 1980, the
WVDP Act was signed, directing the U.S. DOE to
solidify and develop suitable containers for the site's
high-level radioactive waste; transport the solidified
waste to a federal repository; and dispose of the low-
level radioactive and transuranic wastes created
during project operations. West Valley Nuclear
Services Co., Inc., was awarded the operations
contract and has been the primary contractor ever
since.
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HLW Site Needs
(With Corresponding TFA Technical Response)

Site
Need
ID Need Title

TFA
Response

ID
File

Type

IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL LABORATORY

ID-
2.1.06 TRU, Cs and Sr Removal from High Activity Wastes 99001

MSWord
PDF

ID-
2.1.16 Decon Facility/Analytical Facility Waste Reduction

99003
MSWord
PDF

99100 MSWord
PDF

ID-
2.1.17 Develop New Filter Leach Process 99003

MSWord
PDF

ID-
2.1.20 Tank Annulus/Vault Inspection 99075

MSWord
PDF

ID-
2.1.23 Low-Activity Wasteform Qualification 99019

MSWord
PDF

ID-
2.1.24

Integration/Optimization of High Activity Waste/Low
Activity Waste Process Flowsheet 99009

MSWord
PDF

ID-
2.1.26

Nested Array Fluidic Sampler for Tank Solution
Characterization 99046

MSWord
PDF

ID-
2.1.27 Blowback Metal Filters for Solids (Calcine) Retrieval 99071

MSWord
PDF

ID-
2.1.28 Cs Removal from Newly Generated Liquid Waste 99019

MSWord
PDF

ID-
2.1.29

Evaluate Chloride Corrosion Potential
(LET&D/PEWE/Future Processes) 99014

MSWord
PDF

ID-
2.1.30 Remove/Treat Chlorides (LET&D/PEWE/Future Processes) 99014

MSWord
PDF

ID-
2.1.35 Direct Immobilization of INTEC Sodium-Bearing Waste 99019

MSWord
PDF

ID-
2.1.36 Mercury Removal from Liquid Wastes 99018

MSWord
PDF

ID-
2.1.38 Conditioning of Low Activity Waster for Treatment

99019
MSWord
PDF

99070
MSWord
PDF

ID-
2.1.39

Acceptance Criteria for LAW Disposal in Underground
Storage Tanks 99023

MSWord
PDF

http://emslws03/tfa/program/fy00techresp/99001.doc
http://emslws03/tfa/program/fy00techresp/99003.doc
http://emslws03/tfa/program/fy00techresp/99100.doc
http://emslws03/tfa/program/fy00techresp/99003.doc
http://emslws03/tfa/program/fy00techresp/99075.doc
http://emslws03/tfa/program/fy00techresp/99019.doc
http://emslws03/tfa/program/fy00techresp/99009.doc
http://emslws03/tfa/program/fy00techresp/99046.doc
http://emslws03/tfa/program/fy00techresp/99071.doc
http://emslws03/tfa/program/fy00techresp/99019.doc
http://emslws03/tfa/program/fy00techresp/99014.doc
http://emslws03/tfa/program/fy00techresp/99014.doc
http://emslws03/tfa/program/fy00techresp/99019.doc
http://emslws03/tfa/program/fy00techresp/99018.doc
http://emslws03/tfa/program/fy00techresp/99019.doc
http://emslws03/tfa/program/fy00techresp/99070.doc
http://emslws03/tfa/program/fy00techresp/99023.doc
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ID-
2.1.40

Low Activity Waste Grout Sorbent Addition to Reduce
Leachability 99019

MSWord
PDF

ID-
2.1.42 Acceptance Criteria for Tank Closure

99023
MSWord
PDF

99101 MSWord
PDF

ID-
2.1.43

Certify LDUA Sampler as EPA-Approved Method of
Sampling Tank Heel Liquids 99046

MSWord
PDF

ID-
2.1.44

Certify LDUA Sampler as EPA-Approved Method of
Sampling Tank Heel Solids 99046

MSWord
PDF

ID-
2.1.45 Acceptance Criteria for Grouting Tank Heels 99023

MSWord
PDF

ID-
2.1.46 Management of Tank Heel Liquids

99023
MSWord
PDF

99101 MSWord
PDF

ID-
2.1.47 Management of Tank Heel Solids

99023
MSWord
PDF

99067
MSWord
PDF

99101 MSWord
PDF

ID-
2.1.48

Wasteform Qualification for Low-Activity Waste in
Underground Storage Tanks 99023

MSWord
PDF

ID-
2.1.50 Solids Waste (Calcine) Retrieval 99031

MSWord
PDF

ID-
2.1.51

Develop Calcine Dissolution Kinetics for Solid/Liquid
Equilibria 99032

MSWord
PDF

ID-
2.1.53 Cs Removal from High Activity Wastes

99001
MSWord
PDF

99098 MSWord
PDF

ID-
2.1.54 TRU Removal from High Activity Wastes 99001

MSWord
PDF

ID-
2.1.55 Sr Removal from High Activity Wastes 99001

MSWord
PDF

ID-
2.1.56 Mercury Treatment for Aluminum Calcine 99018

MSWord
PDF

ID-
2.1.57 Conditioning of HAW for Treatment 99068

MSWord
PDF

99068
MSWord
PDF

http://emslws03/tfa/program/fy00techresp/99019.doc
http://emslws03/tfa/program/fy00techresp/99023.doc
http://emslws03/tfa/program/fy00techresp/99101.doc
http://emslws03/tfa/program/fy00techresp/99046.doc
http://emslws03/tfa/program/fy00techresp/99046.doc
http://emslws03/tfa/program/fy00techresp/99023.doc
http://emslws03/tfa/program/fy00techresp/99023.doc
http://emslws03/tfa/program/fy00techresp/99101.doc
http://emslws03/tfa/program/fy00techresp/99023.doc
http://emslws03/tfa/program/fy00techresp/99067.doc
http://emslws03/tfa/program/fy00techresp/99101.doc
http://emslws03/tfa/program/fy00techresp/99023.doc
http://emslws03/tfa/program/fy00techresp/99031.doc
http://emslws03/tfa/program/fy00techresp/99032.doc
http://emslws03/tfa/program/fy00techresp/99001.doc
http://emslws03/tfa/program/fy00techresp/99098.doc
http://emslws03/tfa/program/fy00techresp/99001.doc
http://emslws03/tfa/program/fy00techresp/99001.doc
http://emslws03/tfa/program/fy00techresp/99018.doc
http://emslws03/tfa/program/fy00techresp/99068.doc
http://emslws03/tfa/program/fy00techresp/99068.doc
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ID-
2.1.58 HAW Immobilization 99073

MSWord
PDF

99099 MSWord
PDF

ID-
2.1.62 Acceptance Criteria for Bin Set Closure 99023

MSWord
PDF

ID-
2.1.63 Universal Solvent Process for TRU, Cs and Sr Removal

99001
MSWord
PDF

99041 MSWord
PDF

99101 MSWord
PDF

OAK RIDGE RESERVATION

OR-
TK-01 Tank Waste Characterization

99043
MSWord
PDF

99075
MSWord
PDF

OR-
TK-02 Tank Solid Waste Retrieval

99052
MSWord
PDF

99054A
MSWord
PDF

99067
MSWord
PDF

99076
MSWord
PDF

99082
MSWord
PDF

OR-
TK-03 Sludge Mixing and Mobilization 99082

MSWord
PDF

OR-
TK-04 Sludge Mixing and Slurry Transport

99078
MSWord
PDF

99084
MSWord
PDF

OR-
TK-05 Tank Sludge and Supernatant Separations 99084

MSWord
PDF

OR-
TK-06 Tank Sludge Supernatant Immobilization 99019

MSWord
PDF

OR-
TK-09 Tank Closure

99085
MSWord
PDF

99101 MSWord
PDF

OR- MSWord

http://emslws03/tfa/program/fy00techresp/99073.doc
http://emslws03/tfa/program/fy00techresp/99099.doc
http://emslws03/tfa/program/fy00techresp/99023.doc
http://emslws03/tfa/program/fy00techresp/99001.doc
http://emslws03/tfa/program/fy00techresp/99041.doc
http://emslws03/tfa/program/fy00techresp/99101.doc
http://emslws03/tfa/program/fy00techresp/99043.doc
http://emslws03/tfa/program/fy00techresp/99075.doc
http://emslws03/tfa/program/fy00techresp/99052.doc
http://emslws03/tfa/program/fy00techresp/99054a.doc
http://emslws03/tfa/program/fy00techresp/99067.doc
http://emslws03/tfa/program/fy00techresp/99076.doc
http://emslws03/tfa/program/fy00techresp/99082.doc
http://emslws03/tfa/program/fy00techresp/99082.doc
http://emslws03/tfa/program/fy00techresp/99078.doc
http://emslws03/tfa/program/fy00techresp/99084.doc
http://emslws03/tfa/program/fy00techresp/99084.doc
http://emslws03/tfa/program/fy00techresp/99019.doc
http://emslws03/tfa/program/fy00techresp/99085.doc
http://emslws03/tfa/program/fy00techresp/99101.doc
http://emslws03/tfa/program/fy00techresp/99086.doc
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TK-11 Tank Supernatant Pretreatment 99086 PDF

HANFORD

RL-
WT04 DST Corrosion Monitoring 99043

MSWord
PDF

RL-
WT05 Remote Inspection of High-Level Waste Single-Shell Tanks 99075

MSWord
PDF

RL-
WT06

Identification and Management of Problem Constituents for
HLW Vitrification 99073

MSWord
PDF

RL-
WT09

Representative Sampling and Associated Analysis to Support
Operations and Disposal

99046
MSWord
PDF

99101 MSWord
PDF

RL-
WT013 Establish Retrieval Performance Evaluation Criteria

99067
MSWord
PDF

9947A MSWord
PDF

99101 MSWord
PDF

RL-
WT015 Standard Method for Determining Waste Form Release Rate 99048

MSWord
PDF

RL-
WT016 Glass Monolith Surface Area 99049

MSWord
PDF

RL-
WT017 Long-Term Testing of Surface Barrier

99050
MSWord
PDF

99102 MSWord
PDF

RL-
WT018 Testing of Sand-Gravel Capillary Barrier

99050
MSWord
PDF

99102 MSWord
PDF

RL-
WT021 Cleaning, Decontaminating and Upgrading Hanford Pits 99052

MSWord
PDF

RL-
WT022 Tank Knuckle NDE 99075

MSWord
PDF

RL-
WT023

Prediction of Solid Phase Formation in Static and Dynamic
Hanford Tank Waste Solutions

99054A
MSWord
PDF

99054B
MSWord
PDF

99076
MSWord
PDF

99055A
MSWord
PDF

http://emslws03/tfa/program/fy00techresp/99043.doc
http://emslws03/tfa/program/fy00techresp/99075.doc
http://emslws03/tfa/program/fy00techresp/99073.doc
http://emslws03/tfa/program/fy00techresp/99046.doc
http://emslws03/tfa/program/fy00techresp/99101.doc
http://emslws03/tfa/program/fy00techresp/99067.doc
http://emslws03/tfa/program/fy00techresp/99047a.doc
http://emslws03/tfa/program/fy00techresp/99101.doc
http://emslws03/tfa/program/fy00techresp/99048.doc
http://emslws03/tfa/program/fy00techresp/99049.doc
http://emslws03/tfa/program/fy00techresp/99050.doc
http://emslws03/tfa/program/fy00techresp/99102.doc
http://emslws03/tfa/program/fy00techresp/99050.doc
http://emslws03/tfa/program/fy00techresp/99102.doc
http://emslws03/tfa/program/fy00techresp/99052.doc
http://emslws03/tfa/program/fy00techresp/99075.doc
http://emslws03/tfa/program/fy00techresp/99054a.doc
http://emslws03/tfa/program/fy00techresp/99054b.doc
http://emslws03/tfa/program/fy00techresp/99076.doc
http://emslws03/tfa/program/fy00techresp/99055a.doc
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RL-
WT024 Enhanced Sludge Washing Process Data 99055B

MSWord
PDF

99103
MSWord
PDF

RL-
WT026

Tank Leak Detection Systems for Underground Single-Shell
Waste Storage Tanks (SSTs) 99057

MSWord
PDF

RL-
WT027 Tank Leak Mitigation Systems

99057
MSWord
PDF

99067
MSWord
PDF

RL-
WT029 Data and Tools for Performance Assessment 99058

MSWord
PDF

RL-
WT060

PHMC Retrieval and Closure - Hanford/SRS Waste Mixing
Mobilization 99059

MSWord
PDF

RL-
WT061 Reactive Barriers to Contaminant Migration 99060

MSWord
PDF

RL-
WT062

PHMC DST Retrieval - Hanford DST Transfer Pump
Improvements 99059

MSWord
PDF

RL-
WT063

PAMC Retrieval and Closure-Hanford SST Saltcake
Dissolutions Retrieval 99062

MSWord
PDF

RL-
WT064

PHMC Retrieval and Closure - Hanford Past Practice
Sluicing Improvements

99067
MSWord
PDF

99103
MSWord
PDF

RL-
WT065 Direct Inorganic and Organic Analysis and High Level Waste 99100

MSWord
PDF

SAVANNAH RIVER SITE

SR99-
1011

Demonstrate Evaporation Technologies to Reduce
Generation of Secondary Waste Volume from Consolidated
Incineration Facility 99086

MSWord
PDF

SR99-
2027

Demonstrate Alternative Filtration Technologies to Replace
HEPA Filters 99071

MSWord
PDF

SR99-
2028 Alternative Waste Removal Technology 99059

MSWord
PDF

SR99-
2029 Alternative DWPF Canister Decon Technology 99072

MSWord
PDF

SR99-
2031 Develop Remote Technology to Improve DWPF Operations

99052
MSWord
PDF

99074
MSWord
PDF

SR99-
2032 Optimize Melter Glass Chemistry 99073

MSWord
PDF

http://emslws03/tfa/program/fy00techresp/99055b.doc
http://emslws03/tfa/program/fy00techresp/99103.doc
http://emslws03/tfa/program/fy00techresp/99057.doc
http://emslws03/tfa/program/fy00techresp/99057.doc
http://emslws03/tfa/program/fy00techresp/99067.doc
http://emslws03/tfa/program/fy00techresp/99058.doc
http://emslws03/tfa/program/fy00techresp/99059.doc
http://emslws03/tfa/program/fy00techresp/99060.doc
http://emslws03/tfa/program/fy00techresp/99059.doc
http://emslws03/tfa/program/fy00techresp/99062.doc
http://emslws03/tfa/program/fy00techresp/99067.doc
http://emslws03/tfa/program/fy00techresp/99103.doc
http://emslws03/tfa/program/fy00techresp/99100.doc
http://emslws03/tfa/program/fy00techresp/99086.doc
http://emslws03/tfa/program/fy00techresp/99071.doc
http://emslws03/tfa/program/fy00techresp/99059.doc
http://emslws03/tfa/program/fy00techresp/99072.doc
http://emslws03/tfa/program/fy00techresp/99052.doc
http://emslws03/tfa/program/fy00techresp/99074.doc
http://emslws03/tfa/program/fy00techresp/99073.doc
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SR99-
2034 Second Generation Salt Feed Preparation

99070
MSWord
PDF

99098
MSWord
PDF

SR99-
2035

Develop Advanced Techniques for Life Extension of High
Level Waste Tanks and Piping

99075
MSWord
PDF

99076
MSWord
PDF

SR99-
2036 Develop Second Generation DWPF Melter 99068

MSWord
PDF

SR99-
2037 Tank Heel Removal/Closure Technology

99052
MSWord
PDF

99059
MSWord
PDF

99067
MSWord
PDF

99078
MSWord
PDF

SR99-
2039 Methods to Unplug Waste Transfer Lines

99054A
MSWord
PDF

99076
MSWord
PDF

SR99-
2040

Demonstrate Remote Decommissioning and Disassembly of
High Level Waste Processing Equipment 99077

MSWord
PDF

SR99-
2041

Demonstration of Alternative Mixer Technology for HLW
Pump Tanks 99059

MSWord
PDF

SR99-
2044 Demonstrate In-Situ Characterization Weight Percent Probe 99078

MSWord
PDF

SR99-
2045 In-Situ Waste Tank Corrosion Probe 99043

MSWord
PDF

SR99-
2051

Technology to Mitigate Effects of Technetium Under Tank
Closure Conditions

99060
MSWord
PDF

99088B
MSWord
PDF

SR99-
3022

In-situ Grouting and/or Retrieval of Waste from
Underground Tanks

99082
MSWord
PDF

99085
MSWord
PDF

WEST VALLEY DEMONSTRATION PROJECT

OH-
WV-
902 Decontamination of High-Level Waste (HLW) Canisters 99072

MSWord
PDF

http://emslws03/tfa/program/fy00techresp/99070.doc
http://emslws03/tfa/program/fy00techresp/99098.doc
http://emslws03/tfa/program/fy00techresp/99075.doc
http://emslws03/tfa/program/fy00techresp/99076.doc
http://emslws03/tfa/program/fy00techresp/99068.doc
http://emslws03/tfa/program/fy00techresp/99052.doc
http://emslws03/tfa/program/fy00techresp/99059.doc
http://emslws03/tfa/program/fy00techresp/99067.doc
http://emslws03/tfa/program/fy00techresp/99078.doc
http://emslws03/tfa/program/fy00techresp/99054a.doc
http://emslws03/tfa/program/fy00techresp/99076.doc
http://emslws03/tfa/program/fy00techresp/99077.doc
http://emslws03/tfa/program/fy00techresp/99059.doc
http://emslws03/tfa/program/fy00techresp/99078.doc
http://emslws03/tfa/program/fy00techresp/99043.doc
http://emslws03/tfa/program/fy00techresp/99060.doc
http://emslws03/tfa/program/fy00techresp/99088b.doc
http://emslws03/tfa/program/fy00techresp/99082.doc
http://emslws03/tfa/program/fy00techresp/99085.doc
http://emslws03/tfa/program/fy00techresp/99072.doc
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OH-
WV-
903 Vitrification Expended Material Processing 99077

MSWord
PDF

OH-
WV-
904 High Level Waste Tank Closure 99085

MSWord
PDF

OH-
WV-
905 Retrieval of Tank Heels 99067

MSWord
PDF

OH-
WV-
907 Leak Mitigation for High-Level Waste Tanks 99057

MSWord
PDF

OH-
WV-
908

Decontamination of High-Level Waste Contaminated
Equipment 99052

MSWord
PDF

Revised: December 2, 1999

http://emslws03/tfa/program/fy00techresp/99077.doc
http://emslws03/tfa/program/fy00techresp/99085.doc
http://emslws03/tfa/program/fy00techresp/99067.doc
http://emslws03/tfa/program/fy00techresp/99057.doc
http://emslws03/tfa/program/fy00techresp/99052.doc
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Technical Responses in Numerical Order
(Responding to Site Needs Shown)

TFA Response
ID Technical Response Title

Site
Need

ID

99001
MSWord

PDF
TRU, Sr and Cs Removal from INEEL Wastes

ID-
2.1.06

ID-
2.1.53

ID-
2.1.54

ID-
2.1.55

ID-
2.1.63

99003
MSWord

PDF
Decontamination Methods Development

ID-
2.1.16

ID-
2.1.17

99009
MSWord

PDF

Integration/Optimization of High Activity Waste/Low Activity
Waste Process Flowsheet

ID-
2.1.24

99014
MSWord

PDF
Remove/Treat Chlorides (LET&D/PEWE/Future Processes)

ID-
2.1.29

ID-
2.1.30

99018
MSWord

PDF
Removal of Mercury from NWCF Scrub Solutions

ID-
2.1.36

ID-
2.1.56

99019
MSWord

PDF

Conditioning and Immobilization of Low-Activity Waste to
Meet Waste Acceptance Criteria

ID-
2.1.23

ID-
2.1.28

ID-
2.1.35

ID-
2.1.38

ID-
2.1.40

http://emslws03/tfa/program/fy00techresp/99001.doc
http://emslws03/tfa/program/fy00techresp/99003.doc
http://emslws03/tfa/program/fy00techresp/99009.doc
http://emslws03/tfa/program/fy00techresp/99014.doc
http://emslws03/tfa/program/fy00techresp/99018.doc
http://emslws03/tfa/program/fy00techresp/99019.doc
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OR-
TK-06

99023
MSWord

PDF
Idaho Tank WM-182 Closure Demonstration

ID-
2.1.39

ID-
2.1.42

ID-
2.1.45

ID-
2.1.46

ID-
2.1.47

ID-
2.1.48

ID-
2.1.62

99031
MSWord

PDF
Dry Solid Wastes Retrieval ID-

2.1.50

99041
MSWord

PDF
Universal Solvent Process for Tru,Sr and Cesium Removal ID-

2.1.63

99032
MSWord

PDF

Develop Calcine Dissolution Kinetics for Solid/Liquid
Equilibria

ID-
2.1.51

99043
MSWord

PDF
High-Level Waste Tank Corrosion Control and Monitoring

OR-
TK-01

RL-
WT04

SR99-
2045

99046
MSWord

PDF
Nested Array Fluidic and LDUA Sampler for Tank Waste

ID-
2.1.26

ID-
2.1.43

ID-
2.1.44

RL-
WT09

99047A
MSWord

PDF
Vadose Zone Characterization Technologies RL-

WT013

99048 RL-

http://emslws03/tfa/program/fy00techresp/99023.doc
http://emslws03/tfa/program/fy00techresp/99031.doc
http://emslws03/tfa/program/fy00techresp/99041.doc
http://emslws03/tfa/program/fy00techresp/99032.doc
http://emslws03/tfa/program/fy00techresp/99043.doc
http://emslws03/tfa/program/fy00techresp/99046.doc
http://emslws03/tfa/program/fy00techresp/99047a.doc
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MSWord
PDF

Testing and Prediction of Long Term Waste Glass Performance WT015

99049
MSWord

PDF
Glass Monolith Surface Area RL-

WT016

99050
MSWord

PDF
Surface Barrier Testing

RL-
WT017

RL-
WT018

99052
MSWord

PDF

Technologies for Pit Operation Enhancement, Remote
Operations/Maintenance and Disassembly

OR-
TK-02

RL-
WT021

SR99-
2031

SR99-
2037

OH-
WV-
908

99054A
MSWord

PDF
Prevention of Solids Formation

OR-
TK-02

RL-
WT023

SR99-
2039

99054B
MSWord

PDF
Saltcake Dissolution RL-

WT023

99055A
MSWord

PDF
Sludge Processing Parametric Studies RL-

WT024

99055BMSWord
PDF HLW Sludge Washing Monitor

RL-
WT023

RL-
WT024

99057
MSWord

PDF
Tank Leak Detection, Monitoring, and Mitigation

RL-
WT026

RL-
WT027

OH-
WV-
907

http://emslws03/tfa/program/fy00techresp/99048.doc
http://emslws03/tfa/program/fy00techresp/99049.doc
http://emslws03/tfa/program/fy00techresp/99050.doc
http://emslws03/tfa/program/fy00techresp/99052.doc
http://emslws03/tfa/program/fy00techresp/99054a.doc
http://emslws03/tfa/program/fy00techresp/99054b.doc
http://emslws03/tfa/program/fy00techresp/99055a.doc
http://emslws03/tfa/program/fy00techresp/99055b.doc
http://emslws03/tfa/program/fy00techresp/99057.doc
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99058
MSWord

PDF
Data and Tools for Performance Assessment RL-

WT029

99059
MSWord

PDF
Hanford/SRS Waste Mixing and Mobilization

RL-
WT060

RL-
WT062

SR99-
2028

SR99-
2037

SR99-
2041

99060
MSWord

PDF
Sequestering of Radionuclide Contaminant Migration

RL-
WT061

SR99-
2051

99062
MSWord

PDF
Saltcake Dissolution Retrieval RL-

WT063

99067
MSWord

PDF
Tank Heel Retrieval Technology

ID-
2.1.47

OR-
TK-02

RL-
WT013

RL-
WT027

RL-
WT064

SR99-
2037

OH-
WV-
905

99068
MSWord

PDF
Improve Performance and Design of HLW Melters

ID-
2.1.57

ID-
2.1.58

SR99-
2036

99070
ID-
2.1.38

http://emslws03/tfa/program/fy00techresp/99058.doc
http://emslws03/tfa/program/fy00techresp/99059.doc
http://emslws03/tfa/program/fy00techresp/99060.doc
http://emslws03/tfa/program/fy00techresp/99062.doc
http://emslws03/tfa/program/fy00techresp/99067.doc
http://emslws03/tfa/program/fy00techresp/99068.doc
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MSWord
PDF

Salt Cesium Separation Processes
SR99-
2034

99071
MSWord

PDF
Alternative Filtration Technologies

ID-
2.1.27

SR99-
2027

99072
MSWord

PDF
Alternative HLW Canister Decontamination Techniques

SR99-
2029

OH-
WV-
902

99073
MSWord

PDF
Improve Waste Loading and HLW Glass

ID-
2.1.58

RL-
WT06

SR99-
2032

99074
MSWord

PDF
Develop Remote Technologies to Improve DWPF Operations SR99-

2031

99075
MSWord

PDF

Tank Inspection and Integrity Techniques for Hanford, SRS,
ORR, and INEEL

ID-
2.1.20

OR-
TK-01

RL-
WT05

RL-
WT022

SR99-
2035

99076
MSWord

PDF

Waste Transfer Line Plugging Prevention and Unplugging
Methods

OR-
TK-02

RL-
WT023

SR99-
2035

SR99-
2039

99077
MSWord

PDF

Demonstrate Remote Disassembly of HLW Melters and Other
Processing Equipment

SR99-
2040

OH-
WV-

http://emslws03/tfa/program/fy00techresp/99070.doc
http://emslws03/tfa/program/fy00techresp/99071.doc
http://emslws03/tfa/program/fy00techresp/99072.doc
http://emslws03/tfa/program/fy00techresp/99073.doc
http://emslws03/tfa/program/fy00techresp/99074.doc
http://emslws03/tfa/program/fy00techresp/99075.doc
http://emslws03/tfa/program/fy00techresp/99076.doc
http://emslws03/tfa/program/fy00techresp/99077.doc
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903

99078
MSWord

PDF
Slurry Transfer and Tank Waste Mixing Monitors

OR-
TK-04

SR99-
2037

SR99-
2044

99082
MSWord

PDF
Horizontal and Small Tank Sludge Mixing and Mobilization

OR-
TK-02

OR-
TK-03

SR99-
3022

99084
MSWord

PDF
Solid-Liquid Separations—MVST

OR-
TK-04

OR-
TK-05

99085
MSWord

PDF
Demonstration of Grout Injection Technology for Tank Closure

OR-
TK-09

SR99-
3022

OH-
WV-
904

99086
MSWord

PDF
ASTD Evaporation and Treatment Processing

OR-
TK-11

SR99-
1011

99088B
MSWord

PDF
Leaching and Treatment of Tc for Tank Closure SR99-

2051

99098
MSWord

PDF
Alkaline Solvent Extraction

ID-
2.1.53

ID-
2.1.63

SR99-
2034

99099
MSWord

PDF
INEEL Calcine Direct Immobilization ID-

2.1.58

99100
MSWord Validate Analytical Technologies

ID-
2.1.16

RL-

http://emslws03/tfa/program/fy00techresp/99078.doc
http://emslws03/tfa/program/fy00techresp/99082.doc
http://emslws03/tfa/program/fy00techresp/99084.doc
http://emslws03/tfa/program/fy00techresp/99085.doc
http://emslws03/tfa/program/fy00techresp/99086.doc
http://emslws03/tfa/program/fy00techresp/99088b.doc
http://emslws03/tfa/program/fy00techresp/99098.doc
http://emslws03/tfa/program/fy00techresp/99099.doc
http://emslws03/tfa/program/fy00techresp/99100.doc
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PDF
WT065

99101
MSWord

PDF
Tank Closure Strategy

ID-
2.1.42

ID-
2.1.46

ID-
2.1.47

OR-
TK-09

RL-
WT061

99102
MSWord

PDF
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Executive Summary
The U.S. Department of Energy (DOE) continues to face a major radioactive
waste tank remediation problem with hundreds of waste tanks containing
hundreds of thousands of cubic meters of high-level waste (HLW) and
transuranic (TRU) waste across the DOE complex. These tanks must be
maintained in a safe condition and eventually remediated to minimize the
risk of waste migration and/or exposure to workers, the public, and the
environment. However, programmatic drivers are more ambitious than
baseline technologies and budgets will support. Science and technology
development investments are required to reduce the technical and
programmatic risks associated with tank remediation baselines.

The Tanks Focus Area (TFA) was initiated in 1994 to serve as the DOE
Office of Environmental Management's (EM's) national technology
development program for radioactive waste tank remediation. The national
program was formed to increase integration and realize greater benefits
from DOE's technology development budget. The TFA is responsible for
managing, coordinating, and leveraging technology development to support
the needs of DOE's five major tank sites: Hanford Site (Washington), Idaho
National Engineering and Environmental Laboratory (INEEL) (Idaho), Oak
Ridge Reservation (ORR) (Tennessee), Savannah River Site (SRS) (South
Carolina), and West Valley Demonstration Project (WVDP) (New York). In
addition, the Fernald Environmental Management Project (Ohio), requested
technical assistance from the TFA and has been added as an adjunct
member of the program

In accordance with EM guidance, the TFA conducted a Midyear Review to
validate and document the maturity and progress of the projects in its
portfolio. The initial phase of the review took place February 2-4, 2000, in
Las Vegas, Nevada. This technical review focused on assessing the
completeness and adequacy of the TFA's technical strategy in response to
user science and technology needs. The second phase of the review was
held on March 7-8, 1999, also in Las Vegas, Nevada. This review included
the participation of key program, technical, and advisory personnel, focusing
on reaffirming project relevance and providing a status on the progress of

http://www.tanks.org/
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each technology toward meeting end user requirements, including
readiness to advance to the next stage of development. The third phase of
the review took place in Atlanta, Georgia, on April 25-27, 2000, at the
Environmental Management Science Program National Workshop. This
workshop provided an opportunity for the TFA to review completed and
ongoing basic science research and evaluate its potential applicability to
TFA's customers.

This report provides an explanation of the TFA review process, an overview
of the TFA program, and highlights the results of the Fiscal Year 2000
(FY00) Midyear Review. A brief overview of each project reviewed is
provided, including key issues and recommendations.
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1.0 Introduction
The Tanks Focus Area (TFA) was initiated in 1994 to serve as the U.S.
Department of Energy (DOE) Office of Environmental Management's (EM's)
national technology development program for radioactive tank waste
remediation. This national program was formed to increase integration and
realize greater benefits from DOE's science and technology budget.

1.1 Purpose of the reviews

In accordance with EM's Office of Science and Technology (OST), the TFA
is committed to assessing the maturity of technology development projects
and ensuring their readiness for implementation and subsequent
deployment. The TFA conducts an annual Midyear Review to document the
status of ongoing projects, reaffirm and document user commitment to
selected projects, and to improve the effective deployment of technology by
determining and documenting the readiness of selected projects to move
ahead.

Since 1995, OST has used a linear technology maturation model that spans
through seven defined stages of maturity, from basic research to
implementation. Application of this "Stage/Gate" model to technology
development resulted in prescriptive and somewhat cumbersome review
procedures, resulting in limited and inconsistent use. Subsequently, in
February 2000, OST issued revised guidance in an effort to streamline the
technology tracking and review process (DOE, 2000).

While the new OST guidance reinforces peer review requirements and the
use of the American Society of Mechanical Engineers (ASME) for
independent reviews, it also implements a simplified Gate model. The TFA
is now responsible for providing auditable documentation for passing only
three stages of technology maturity:

Ready for Research (Gate 0)
Ready for Development (Gate 2)

http://www.tanks.org/
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Ready for Demonstration (Gate 5)

The TFA Midyear Review is a key element in the overall review procedure,
as the tracking evidence for all active projects is required to be available at
this time. While the Midyear Report contains an overview of the status of all
TFA reviews and projects, not all the reviews were conducted during the
Midyear Review. The TFA used a phased approach to accomplish the
Midyear Review requirements.

1.2 Multiyear Technical Response Review

The initial phase of the TFA Midyear Review focused on assessing the
completeness and adequacy of the TFA's current and planned technical
strategy in response to user needs. This technical review took place
February 2-4, 2000, in Las Vegas, Nevada. The TFA FY01-03 Multiyear
Technical Responses (MYTRs) include FY00 tasks with continuing
applicability based on the most current set of site user needs. Out of the 68
TFA FY01-03 Technical Responses, 23 included FY00 tasks. Each TFA
FY01-03 Technical Response which included current FY work scope was
reviewed by the TFA Technical Advisory Group (TAG). Made up of technical
experts from across the country familiar with high-level waste (HLW)
problems and solutions, the TAG provides high-quality technical reviews for
the TFA. Members of the TAG participating in this review are included in
Appendix A. A listing of the technical responses reviewed are contained in
Appendix B.

The TAG review addressed the following questions:

1. Does the technical response address the critical issues of the need?

2. Does the technical response identify issues not addressed in the
need?

3. Is the technical approach appropriate and based on sound scientific
and engineering principles?

4. Are there additional technical issues related to the user need that
should be addressed?

5. Is the need written clearly and completely enough to allow
development of a quality technical response?

After the TAG review, the MYTRs were provided to the site users for
additional review and comment. The MYTRs were revised as appropriate
based on the TAG and user comments received. Appendix C contains the
comments and issues generated by these reviews on FY00 work activities,
including the TFA's disposition of the comment or issue.

1.3 Midyear Review Meeting
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The second phase of the Midyear Review, held on March 7-8, 1999, also in
Las Vegas, Nevada, covered a smaller set of ongoing FY00 projects,
providing the users a status of nearer-term demonstrations, deployments
and special projects. Key program, technical, and advisory personnel
participated in this review, which focused on project relevance and providing
a status of the progress of each technology toward meeting end user
requirements, including readiness to advance to the next stage of
development. The intent of this review was to determine the readiness of
these projects to deliver as scheduled, including evaluating the commitment
and readiness of the site user to accept the technical solutions. In support
of this activity, the TFA Technical Team developed Project Maturity Status
Determination checklists (see Appendix E) for all FY00 active projects.
Sixteen projects were selected for a technical status presentation at the
meeting, based on one or more of the following criteria:

represented an FY00 key deployment, demonstration or data delivery

benefited two or more sites

involved each step in the tank waste remediation process and each
TFA partner program: Accelerated Site Technology Deployment
(ASTD), Characterization, Monitoring and Sensor Technology (CMST),
Efficient Separations Program (ESP), Robotics, University and
Industry

a technical or programmatic concern was previously identified

a major change to the project occurred since the last review.

The TFA's Technology Integration Managers (TIMs) presented the project
review information which described project need, identified the site(s) it
applies to, and the problem it address. A technical and programmatic status
of each project was given, including the technical approach and activities,
allowing for discussion of current or potential issues.

The review panel for this meeting (see Appendix A) consisted of members
of the DOE Management Team, the TFA User Steering Group, and the TAG
Chair. The panel was requested to engage in discussions, provide
comments, and raise any programmatic or technical issues or
recommendations. A summary of the TIM project reviews is provided in
Section 3. Specific comments and issues raised are included in Appendix C.

1.4 Environmental Management Science Program
Workshop

The third phase of the Midyear Review took place in Atlanta, Georgia, on
April 25-27, 2000, at the Environmental Management Science Program
(EMSP) National Workshop. This workshop provided an opportunity for the
TFA to review completed and ongoing basic science research and evaluate
its potential applicability to TFA's customers. Approximately 68 poster
sessions were identified as providing information specific to HLW tanks.
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Prior to the EMSP Workshop, EMSP tasks associated with HLW tank
remediation were identified by the TFA (see Appendix G). The TFA
provided these tasks to its site users for their consideration of relevancy
during development and review of the MYTRs. Because of the timing of this
report, it is not possible to include the results of the EMSP Workshop.
However, the TFA considered the site input as it participated in the EMSP
Workshop, and plans to incorporate the results of the Workshop, in
combination with the user relevancy review, into its technical program.
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Overview of the Program
The TFA is responsible for managing, coordinating, and leveraging
technology development to support the needs of DOE's five major tank
sites: Hanford Site (Washington), Idaho National Engineering and
Environmental Laboratory (INEEL) (Idaho), Oak Ridge Reservation (ORR)
(Tennessee), Savannah River Site (SRS) (South Carolina), and West Valley
Demonstration Project (WVDP) (New York). The Fernald Site in Ohio joined
the TFA in FY00 as an adjunct member; it does not submit needs to or
receive funding from the TFA, but participates in relevant program activities
and receives technical assistance.

The TFA's technical scope covers the major functions that comprise a
complete tank remediation system: waste retrieval, waste pretreatment,
waste immobilization, tank closure, and characterization and monitoring of
both the waste and tank, with safety integrated into all the functions. The
TFA integrates program activities across organizations that fund tank
technology development, including the DOE Offices of Site Closure, Project
Completion, and Science and Technology.

2.1 Key program goals and objectives

The TFA mission is to deliver integrated technical solutions that enable tank
waste remediation to be successful across the DOE complex. Inherent to
this mission, the TFA seeks to:

Respond to the unique technical challenges intrinsic to the program's
mission

Focus on filling technical gaps and making tangible process toward
solving key tank problems

Provide technical solutions to enable and enhance remediation

Work with users and program partners through the entire process,
from problem identification to implementation of technical solutions.

http://www.tanks.org/
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Needs submitted by user (site) organizations provide the foundation for the
TFA's technical program. The TFA analyzes individual site needs and
develops technical responses to address the needs. Users then review the
technical responses for applicability and adequacy to the submitted site
need. This focus on the user has increased the serviceability of the TFA to
deliver and implement technical solutions across the sites. Renewed
emphasis on the identification of strategic tasks will enhance the ability of
TFA's investment portfolio to solve user needs.

2.2 FY00 Program Progress

Significant events and activities thus far in FY00 include:

The TFA is providing valuable technical assistance to INEEL in the
roadmapping efforts in support of the site's High Level Waste and
Facilities Disposition Environmental Impact Statement.

The TFA continued their role as technical advisor to DOE's evaluation
of the Radioactive Isolation Consortium's Advanced Vitrification
System.

The Fernald Environmental Management Project requested technical
assistance from the TFA and has been added as an adjunct member
(receives no funding and is not part of the Management Team, but
participates in various forums)

The TFA has been designated as the technical lead for managing the
critical research and development evaluation within the Salt
Processing Project at SRS. This high-priority activity will require the
establishment of a new project office at SRS, and reflects admirably
on the TFA's ability to manage highly technical and sensitive projects.

In addition, FY00 Key Deliverables achieved to date include:

Mobile Retrieval System deployed in Federal Facility Agreement Tank
3003-A for ORR

Resource Conservation and Recovery Act (RCRA) compliant fluidic
sampler demonstrated for Hanford and INEEL

Report on melter testing for direct vitrification glass runs for INEEL

Low-level waste (LLW) disposal site recommendations and treatment
requirements for INEEL

2.3 EM Science Program

The TFA takes the EM philosophy of Focus-Area-centered very seriously,
especially with regard to the role and importance of science in HLW
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remediation. HLW tank remediation, a $47B effort currently scheduled to be
completed by 2046 (DOE, 1998), is the DOE's most costly and prolonged
cleanup problem. Science has the potential to significantly benefit HLW
remediation.

TFA believes EMSP research will primarily produce data that aids the HLW
users in understanding problems and processes, reducing risk, and
enabling better decisions. Although some EMSP research is likely to
produce new technologies, the most valuable product is likely to be scientific
data and knowledge. In addition, the involvement of a broader set of
technical experts in addressing EM science needs will result in a greater
resource and talent base to access for technical advice and assistance.

The TFA has engaged with EMSP in efforts to communicate with and
integrate specific projects and principal investigators into the TFA network
of users and technical experts. Through this integration, TFA is able to help
EMSP guide projects to the most relevant end points useful to EM users.
Once a project is initiated, TFA and its Crosscutting Programs must work
with EMSP in the program execution phase to enhance the relevancy and
benefit of the funded work to the EM program. In addition, TFA must be fully
cognizant of the project progress to ensure that particularly relevant work is
integrated with user requirements and multi-year program planning. This will
enable EMSP and TFA to plan for, and make decisions on continuation
and/or transition to other DOE programs for additional research and
development.
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Results of the Review
The three-phased review process (MYTR Review, Midyear Review Meeting,
and EMSP Workshop) allows the TFA to focus appropriate review
resources on specific portions of the technical program to maximize the
benefit from these review activities. Results of the first two activities are
summarized below, however due to the late date of the EMSP workshop,
results of that review meeting are not included in this report.

The MYTR review addressed key issues in TFA's current and outyear
technical strategy. The following points summarize the outcome of this
review:

Technical approaches were generally sound
TAG comments were provided to enhance the technical approach
presented
Additional effort by the sites to fully explain issues and potential
benefits will lead to more robust technical responses.

The Midyear Review Meeting included strong participation of site user
organizations who provided important information regarding programmatic
and technical changes at their sites, and the current emphases in site
baselines. The TFA Technical Team presented the status of current TFA
projects and any changes in technical approach. Specific technical or other
programmatic issues were addressed as part of a dialogue between the
TFA and site user representatives. Specific comments on the presentations
and discussions are provided in Appendix C.

While the timing of this report does not allow reporting on the third phase of
the TFA Midyear Review - the EMSP National Workshop - it should be
noted that the TFA has taken a proactive position with regard to the EMSP
and the role of science in HLW cleanup. As the program was being
formulated, TFA worked with the Hanford Site Technology Coordination
Group as a pilot project to identify and document science needs for
Hanford's HLW remediation. TFA also engaged other site users and
technical experts to identify complex-wide, longer-term science issues
requiring investment. This information helped shape EMSP solicitations in

http://www.tanks.org/
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the HLW area. TFA also invested significant time and energy interacting
with EMSP principal investigators to build the bridges between science
projects and the end user programs. Although much has already been
done, there remains significant room for improvement.

A final outcome of the Midyear Review relates to the project maturity
determination and gate/peer review evidence required to comply with OSTs
revised guidance. TFA was able to develop 90% (34 of 37) of the checklists
for currently funded projects that have been active for at least 3 months,
although the availability of some evidence documentation is still being
investigated. The remaining projects are small in scope or will be completed
in FY00. This level of effort represents substantial compliance with the intent
of the OST Guidance requirements for FY00. TFA will acquire the
necessary outstanding information and fully implement the revised OST
Gate Model for FY01. Appendix E contains the evidentiary material
prepared for the FY00 Midyear Review.

The following subsections provide summaries of the projects presented and
reviewed at the Midyear Review Meeting, listed in the order presented.
Specific comments and issues raised during the meeting are contained in
Appendix C, listed by FY00 Technical Response number. An Action
Tracking List is provided in Appendix D.

3.1 90043, High-Level Waste Tank Corrosion
Control and Monitoring

Improved knowledge of tank chemistry and corrosion processes is needed
throughout the DOE complex to maintain tank integrity and reduce
downstream processing requirements. Early corrosion probe designs
provided the building blocks for developing more sensitive instruments
capable of detecting uniform and localized corrosion, while providing
continuous data for detecting the onset of conditions leading to pitting or
stress corrosion cracking.

At Hanford, the latest Multifunction Probe contains an instrument tree that
incorporates traditional tank monitoring sensors (e.g., thermocouples, level
detectors, etc.) onto the same deployment platform as the corrosion probe.
This approach improves functionality, provides a better understanding of the
relationship between corrosion and other tank operations parameters, and
optimizes the use of limited tank riser space. The probe developers are also
upgrading the data acquisition electronics package to eliminate interference
picked up by the underground cable. This multifunction probe was deployed
in FY00 into Hanford double-shell tank (DST) 241-AN-105, which has
shown indications of tank wall thinning. Performance tests are now being
conducted in order to upgrade the previously installed systems (AN-102 and
AN-107). Once the feedback is obtained, the developer (HiLine Engineering
and Fabrication, Inc.) will complete the final design for a future installation.
The next step in transitioning to a fully operational system will be to route all
data acquisition systems back to a centralized control location. TFA will then
work with site staff to determine the engineering, operations, and site
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management steps needed to move from chemistry monitoring to corrosion
monitoring (14 DST are scheduled to be fitted with electrochemical [EN]
probes). The estimated budget for FY00 work is $315K, including $270K
TFA funding with $27K from carryover funds. Hanford River Protection
Project (RPP) cofunding had not been authorized as of February 18, 2000,
however some site resources were provided to support the probe
deployment in AN-105.

SRS has opted to include the EN capability into their Raman corrosion
species probe for deployment in Tank 43H in FY01. EIC Laboratories and
HiLine Engineering have completed fabricating the components for the
combined Raman/EN probe, and designs for the deployment mechanism
have also been completed. SRS is contracting with HiLine Engineering to
provide technical support based on Hanford experience with the EN
corrosion probe. Staff at Savannah River Technology Center have
conducted hot tests of the Raman species probe in a hot cell at SRS on
actual tank waste. The EN and Raman species probe technologies
underwent ASME peer reviews in August 1998, and a CMST/TFA project
review last year. The project is currently in Stage 5, Engineering
Development. Combined TFA/CMST funding for the FY00 SRS work is
$378K. Deployment is contingent on successful cold tests site scheduling
considerations. Issues with site resource and funding support are being
worked and will become less of an issue when the technology is delivered
and the activity receives a specific site project designation.

ORR is also pursuing a corrosion probe for their stainless-steel Melton
Valley Storage Tanks (MVSTs). TFA is supporting evaluation of extending
the EN probe technology to provide monitoring of these thanks. Functions
and requirements (F&Rs) developed by ORNL staff were issued in January.
The site will now pursue negotiation of a contract for probe design in FY00
and fabrication in FY01. HiLine Engineering will be providing support t his
project to transfer experience from the Hanford EN probe technology
deployments. A Gate Review is anticipated for FY01. This is a new task and
TFA funded the FY00 work at ORR at $95K.

User Acceptance: User expectations were consistent with project
status. User representatives are actively engaged in addressing issues
related to site funding and resource support to these tasks.

3.2 99071, Alternative Air Filtration Technology

As detailed in a report issued by the Defense Nuclear Facilities Safety
Board (DNFSB) in May 1999, high-efficiency particulate air (HEPA) filters
used throughout the DOE complex are fraught with a number of problems,
including: fires, elevated temperatures, wetting, filter strength, air leakage,
and aging. Alternative HEPA filter technologies are being investigated to
replace current fiberglass filters used at SRS and for the proposed calcine
transfer system from Bin Set 1 at INEEL. The technology specification
requires that the new filter will be able to be cleaned in place, which will
lower exposure risks to workers and reduce or eliminate filter disposal costs,
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as well as address many of the issues described above.

In FY99, the Savannah River Technology Center (SRTC) tested multiple
filter media with positive results, and awarded two industry contracts for
Phase I conceptual design development. Full-scale conceptual design
reviews for the competing SRS filter system technologies are complete, with
a cold demonstration plan and a preliminary hot demonstration plan for
Tank 7 in preparation. The filter system is currently in Stage 5, with an
ASME review scheduled for September 2000. Combined TFA, National
Energy Technology Laboratory (NETL), and site funding for the FY00 filter
development work at SRS is $926K.

INEEL is currently defining the F&Rs for their filter system and participated
in a filter technology exchange in January. The INEEL system is in Stage 5,
however as calcine bin retrieval is not yet an active project, a specific user
interface has not been identified. The TFA budget for INEEL's FY00 filter
work is $60K.

User Acceptance: User expectations were consistent with project
status.

3.3 99046, Waste Sampling and At-Tank Analysis

Development of multiple depth remote sampling equipment is needed for
large waste tanks and Hanford and INEEL tanks to: (1) obtain
representative samples from several vertical locations in the tank; (2) obtain
large sample volumes (up to 15 liters); (3) verify the inventory of
constituents in feed staging tanks before batch transfer to the privatization
contractor; (4) ensure sampling methods are compliant with RCRA
requirements; and (5) deploy on multiple tanks. In conjunction with the
sampling equipment, a mobile, at tank analysis system will be developed
and deployed to determine when the waste in the tank has reached steady
state composition from mixing and representative samples can be taken.
Work on at-tank analysis has been suspended due to FY00 budget cut and
changes in user requirements. This work is of lower-priority and can be
delayed without significant project impact at this point.

A single point fluidic sampler with an inverted bottle was deployed at SRS in
1998. The alternative method under development by AEA Technology
(AEAT) uses an upright bottle with a valve to drain an in-line sample
reservoir by gravity flow. This approach satisfies regulatory requirements
that (1) the waste not be exposed to vacuum during sampling operations to
prevent loss of volatiles, (2) the bottle is filled to zero head-space, and (3)
the sample undergoes minimum agitation. AEAT successfully demonstrated
this approach in March 2000, however some limitations in sample delivery
for highly viscous materials was identified. This project is currently in the
conceptual design stage; 30% designs are planned this year, and a Gate
Review is planned in November 2000 for a decision on whether to proceed
with detailed designs. Hanford RPP co-funding to restart design activities
has not been released as of March, therefore authorization to proceed with
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the outline design is pending resolution of this issue. This may impact the
ability to achieve the planned 30% design completion in FY00.

A TFA budget cut resulted in the elimination of funding to support the INEEL
task this year and reduced the funding to support the detailed design of the
sampler previously planned for FY00. The funding reduction does not
significantly impact the project schedule as delays had already been
identified due to requirement changes resulting from revisions to Hanford's
feed delivery strategy. FY00 TFA funding to support the Hanford work
(~$535K) is supporting the AEAT bottle filling tests, charge vessel
degassing tests, and development of the Component Specification
document, as well as 30% design of the fluidic system, sample station and
deployment platform. Recent changes to the riser size proposed by Hanford
may require major redesign/retesting of components. TFA plans to conduct
a technical review prior to restart of design activities to validate this basis for
requirements changes and impact on the technical feasibility of the
sampling process. Additionally, although a technology insertion point is
embedded into the Hanford baseline, availability of site co-funding has been
problematic and is critical for outyear activities. Cold tests are scheduled for
FY03, with deployment in FY04.

User Acceptance: User expectations were consistent with project
status. Site commitment of co-funding to support the project is a continuing
issue and is being worked jointly by TFA and the site representatives.

3.4 99067, Heel Retrieval from Obstructed and
Unobstructed Tanks

The strategy to address the tank heel retrieval needs is logically centered
around three basic areas. The first area is heel retrieval from unobstructed
tanks using mechanical methods; the second is heel retrieval from
obstructed tanks using mechanical methods; and the third is heel retrieval
using chemical methods. Structuring along these lines will provide data and
information to the sites in the most cost-effective manner, while allowing the
collection and documentation of data in all three regimes to find technology
gaps that currently exist, especially for obstructed tank heel removal.

For SRS, TFA is evaluating the following technologies to address Tank 19
heel retrieval: Flygt Mixer, Disposable Crawler, Pitbull Pump. The site plans
to use three Flygt Mixers to mobilize the tank solids. Mechanical
deficiencies uncovered during FY00 testing of the Flygt Mixers are being re-
engineered and retested. TFA is workign with SRS to address cost and
schedule issues related to these problems. The Pitbull Pump will retrieve
the slurry (liquids and solids) from the tank and divert it to Tank 18, decant
the waste, and transfer it back. This cycle will repeat until diminishing
returns are reached. These two technologies underwent a Gate 5 review in
November 1999, resulting in a recommend to proceed, and ready to
proceed through Gate 5 to Stage 6, Demonstration. The low-cost
disposable crawler outfitted with a sluicing nozzle will be deployed only if
necessary to wash remaining sludge toward the Pitbull Pump. In a technical



TFA - Midyear Review Report FY00

http://emslws03/tfa/program/fy00myr/results.stm[10/13/2009 11:06:21 AM]

review conducted in November 1999, the crawler was judged to require
more development prior to proceeding through Gate 5. FY00 TFA funding
for the SRS retrieval tasks is $650K, plus an additional $100K for re-
engineering. Additional cost impacts to address Flygt mixer issues will be
evaluatated and addresssed subsequent to this review. Demonstrating
compliance with the current site Authorization Basis and applying lessons
learned from Tank 8 retrieval activities may require additional site funds for
readiness preparations.

For WVDP, TFA is teaming with Robotics to develop an Advanced Waste
Retrieval System (AWRS) to augment existing waste retieval methods. The
system has a 20-ft reach and uses a steam jet eductor to vacuum residual
waste from the tank floor. Robotics is also developing a sampling tool for
deployment by a Mast Tool Delivery System (a site-developed subsystem of
the AWRS) in the event samples are required for residuals analysis to
support tank closure. The AWRS is in Stage 5, Engineering Development,
and functional testing is underway. The FY00 objective for this work is to
have the system declared ready to turn over to operations. TFA funding for
the FY00 AWRS task is $1100K.

For ORR, AEAT developed a Mobile Retrieval System, based on their power
fluidics technology, using suction and charge vessels to retrieve waste from
the site's Federal Facility Agreement (FFA) tanks. The system is mounted
on a skid to allow ease of transporting among tanks. It was installed on Tank
3003-A in January 2000, and has since completed retrieval in that tank,
successfully reaching Stage 6, Demonstration. This project was funded
through the ASTD program at $101K.

User Acceptance: User expectations were consistent with project
status. SRS user is actively engaged in addressing issue resolution to
support deployment of the Flygt Mixers in Tank 19. SRS HLW program is
proposing to match increased TFA funds to address cost increases.

3.5 99067, Chemical Cleaning of Tanks

The primary goal of chemical cleaning is to remove all the residual
contaminants from a waste tank. The main concerns associated with
chemical cleaning are maintaining criticality safety during waste dissolution
or softening, prevention of tank walls and floor disintegration, and
minimizing the impacts on downstream treatment processes. Chemical
cleaning developments will consider residual heel removal, bulk sludge
removal, and selective 99Tc removal. Investigation of using chemical
additions to enhance mechanical retrieval methods will also be evaluated,
particularly as it relates to increased retrieval performance in obstructed
tanks.

TFA is contracting with Russian scientists to develop improved chemical
cleaning methods leading to recommendations in FY00 for hot chemical
cleaning methods. The Russian work will be validated for compatibility by
SRTC scientists during confirmatory testing. TFA FY00 funding for this task
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is $275. The chemical cleaning method is at Stage 5, Engineering
Development, and a gate review is planned in late FY00 todetermine
readiness to proceed to a large-scale demosntation either in Russia or in an
SRS tank. A preliminary technical review was conducted in November 1999.
If SRTC validation testing is successful and a candidate formulation is
selected for demonstration, more exhaustive testing will be performed in
FY01 and Authorization Basis issues will be addressed.

User Acceptance: User expectations were consistent with project
status. Based on the progress to date with this project, SRS user submitted
a proposal to DOE-NN requesting support to conduct an in-tank chemical
cleaning demonstration at the "Tank Retrieval and Closure Demonstration
Center" in Zheleznogorsk.

3.6 99076, Waste Transfer Line Unplugging
Methods

To ensure safe and timely transfer of waste, methods are needed to unplug
waste transfer lines that may plug due to particle settling, phase changes, or
reactions accompanied by precipitation or gelation. TFA partners at Florida
International University (FIU) have constructed three tests beds at the
Hemispheric Center for Environmental Technology (HCET) for full-scale
investigations on pipeline unplugging and blockage locating technologies.
These pipelines simulate: (1) 3-inch transfer lines at Hanford and SRS; (2) a
2-inch gravity drain line at SRS; and (3) a buried section of 3-inch double-
contained lines serving for remote plug detection system demonstrations. A
statement of work was posted by NETL in March 2000 to determine the
interest of vendors for testing available technologies on these lines. A
request for proposal will be issued in May and vendors selected to
demonstrate technologies at the FIU test site. NETL reported they were
three moths behind schedule in placing the contract, which will impact
completing the FY00 demonstrations on the planned schedule. An ASME
technical peer review is currently scheduled for October 20000, but is likely
to be impacted by the procurement delay. A related student design
competition will be conducted in April at the Waste Management Education
and Research Consortium at new Mexico State University.

In addition, an instrumented flow-loop has been constructed in the HCET
lab to monitor slurry flow properties, including critical velocity and pressure
drop. Results of the flow loop experiments will be used to address
operations methods to respond to pipeline plugs, and to develop gel-plugs
for use in mechanical unplugging tests.

This project is in Stage 5, Engineering Development. Current activities are
geared toward identifying systems and processes that can be used on
nuclear waste pipelines. SRS and Hanford users will review the identified
processes for applicability at their site. Combined TFA FY00 funding for the
test bed and slurry monitoring activities is $1075.

User Acceptance: User expectations were consistent with project
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status.

3.7 99001, Integrated Radionuclide Separations
Processes

Removal of radioactive actinides from liquid HAW at INEEL is required to
develop a viable process flowsheet for treatment of waste stream feeds for
vitrification and grouting programs. This task involves integrated testing of
three separate unit operations: Transuranic element extraction (TRUEX),
ion exchange using crystalline silicotitanate (CST) or ammonium
molybdophosphate- polycrylonitrile (AMP-PAN), and Universal Solvent
Extraction (UNEX).

Data from the development and evaluation of these radionuclide separation
processes is being used by INEEL to support the process downselect
according to the site's Draft Environmental Impact Statement guidelines.
TFA testing in FY00 and FY01 will provide detailed data to support
selection of a preferred separations technology and conceptual design of
the process options in late FY01 or in FY02. All process options have
undergone integrated cold testing and selected hot tests. Further refinement
of planned FY01 work is expected following the INEEL process decision
point. This work is in Stage 4, Advanced Development, and TFA will
evaluate conducting a technical peer or gate review in FY01 following the
process downselect. An ASME Peer Review was conducted on the
TRUEX/SREX technology in FY98. TFA FY00 funding of $1150 is
supplemented with significant user co-funding of $900K for this activity.

User Acceptance: User expectations were consistent with project
status. User is applying data from TFA work to support the process
downselect decision and EIS decision process.

3.8 99054A&B, Prevention of Solids Formation and
Saltcake Dissolution

TFA, in conjunction with work to identify pipeline unplugging technologies, is
performing work to better understand the chemical kinetic and
thermodynamic processes that result in the formation of pipeline blockages.
This work will support the development of recommendations on operations
envelopes for pipeline waste transfers that should minimize the potential for
solids formation and pipeline plugging. In FY00, TFA is focusing on Hanford
waste transfer needs and is funding a collaborative effort involving experts
from the Hanford RPP, ORNL, AEAT, FIU, and Mississippi State
University's Diagnostic Instrumentation and Analysis Laboratory to address
this challenging problem.

Solids formation laboratory experiments and modeling to simulate waste
transfer conditions are being conducted in order to: predict the conditions
leading to the onset of solid phase formation tank waste solutions;
determine the nature of particle formation; and; refine waste dilution
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parameters for slurry transport. Additional development and validation of the
Environmental Simulation Program (ESP) for saltcake dissolution and
enhanced sludge washing is also underway. Hanford uses the ESP code in
conjunction with the Hanford Tank Waste Operations Simulator program to
analyze waste transfer scenarios in preparation for feed delivery.
Improvements to the ESP program will enhance the results of this waste
transfer analysis and planning.

Data on the above will be provided in FY00 to support related transport and
pipeline plugging investigations for SRS and ORR. These studies are in
Stage 4, Advanced Development. Combined TFA FY00 funding for this
project is $1375K.

User Acceptance: User expectations were consistent with project
status.

3.9 99084, Solid Liquid Separation (Crossflow
Filtration)

ORR is consolidating all liquid waste from the Bethel Valley Evaporator
Service Tanks (BVESTs) High Flux Isotopes Reactor tanks, and Gunite and
Associated Tanks (GAATs) into the MVSTs and Melton Valley Capacity
Increase Tanks (MVCITs). ORR desires to prevent the accumulation of
difficult to retrieve solids in the new MVCITs and is deploying crossflow
filtration technology to mitigate this problem. In FY99, the Solids Liquid
Separation (SLS) System using crossflow filtration technology was deployed
at ORR, in series with the Out of Tank Evaporator (OTE) and Cesium
Removal System (CsR). The integrated SLS system, also known as the
"TRIAD", will be used at ORR through 2000.

In FY00, this task will evaluate the performance and issue a report
summarizing the SLS system operations. This analysis will be combined
with an FY01 report on the CsR/OTE operations to benefit waste reduction
activities at ORR, facilitate transfer of the technologies to ORR's site
operations contractor, and provide valuable information to other sites
interested in this technology. Deployment of the SLS technology represents
successful transition from Gate 6, Demonstration, to the Deployment stage.
TFA FY00 funding for this project is $910K.

User Acceptance: User expectations were consistent with project
status.

3.10 99086, Consolidated Incineration Facility (CIF)
Evaporator

Improved evaporator operations are needed at SRS to reduce the
generation of secondary waste volume from the site's CIF wet off-gas
system, and reduce the frequency of HEPA filter replacement. Installation of
the CIF evaporator will increase CIF waste treatment capacity and decrease
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downstream stabilization and disposal costs. Based on process flowsheet
analysis, a technical specification for the evaporator was completed and
bench-scale tests performed using actual CIF waste. Fabrication of the
evaporator is in progress, although the authorization to proceed was
delayed by a site assessment of a potential shutdown of the CIF plant. The
current project milestones need to be revised in light of the delay to reflect
the current schedule for delivery and installation of the evaporator. Current
funding is adequate to complete installation design and delivery of the
equipment to SRS in FY00. The CIF equipment will be delivered in FY00
and TFA is working with SRS to determine whether the equipment will be
installed in FY01, which is contingent o the operation status of CIF. If the
evaporator is not installed, TFA will investigate alternate deployment
opportunities at SRS or other DOE sites.

User Acceptance: User expectations were consistent with project
status.

3.11 99019, Conditioning and Immobilization of
Low-Activity Waste

Future grout treatment and disposal options for INEEL low-activity waste
(LAW) require investigation of conditioning steps to ensure that grout forms
will properly cure and meet performance criteria, as well as minimizing the
volume of the grout product. INEEL must develop a process to directly treat
wastes from the spent fuel pools and process equipment waste evaporators
to prevent their addition to the HLW tanks to comply with state requirements
to cease use of the tanks. TFA is supporting the demonstration of a pilot-
scale process to grout this waste for offsite disposal.

AEAT is transferring LAW grout technology used in the Untied Kingdom for
application on INTEC Newly Generated Liquid Waste (NGLW). AEAT has
developed a grout formulation suitable for the INTEC waste stream that
meets the waste acceptance criteria for Envirocare, the preferred disposal
site. INEEL is providing significant levels of co-funding to this project and
has established a project team to support development and demonstration
of a pilot-scale grout plant. The INEEL project team recently completed a
feasibility study for design,, construction and demonstration of the grout
plant to be conducted under EM-40. The recommended baseline for this
project is to use the AEAT grout formulation with an in-drum mixing system
to produce grout drums that will be shipped to Envirocare. A cost-benefit
assessment determined the cost of installing a radionuclide separations
operation and disposing of a secondary wastes stream outweighed the
benefit of waste volume reduction for this demonstration. The site contractor
and the DOE-Idaho Operations Office (DOE-ID) have approved the project
to proceed with the conceptual design.

A Gate 5 review was conducted in FY99, and an ASME review is planned in
August 2000. FY00 funding for the project includes $1700 from TFA and
$1500 from the user. The user is pursuing a Research, Development, and
Demonstration permit for the grouting demonstration. A pilot-scale
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deployment of the LAW grout technology is planned for FY01.

User Acceptance: User expectations were consistent with project
status. INEEL is actively involved in the management and execution of this
project.

3.12 99068, Specify and Enhance Design of High-
Level Waste Glass Melters

TFA is supporting current and planned vitrification operations at SRS and
INEEL by funding a number of tasks related to improved melter technology
through University partners. Projects underway at FIU and Clemson
University include developing an improved melter pour spout for Defense
Waste Processing Facility (DWPF), developing melter feed chemistry
enhancements, developing test melter design enhancements, and
conducting pilot-scale melter operations with proposed feed streams.

Melter testing to support DWPF melter improvements and
recommendations for INEEL melter development was conducted in FY99
and is continuing in FY00. Melter testing for robustness using new pour
spout designs is scheduled to begin in March 2000. A planning meeting for
the INEEL melter runs was held in February 2000, with the run plan
scheduled for June 2000. Reports are due on the results of the various tests
in FY00. The DWPF pour spout testing is currently at Gate 5, but testing is
falling behind due to delays in fabricating the inserts. DWPF melt rate
improvements are in Stage 4, and are a high priority with the site. INEEL
melter development and waste loading verification is in Stage 3, as data and
testing will be used to support a down select and cost analysis of treatment
options. FY00 TFA and University funding to support these immobilization
tasks is $1488K, supplemented by site funding of $1795K. Future scope in
this area will be modified to address new Hanford needs submitted for
FY01.

Development of the melt rate furnace has uncovered issues associated with
crucible materials selection. Also, the data provided to date is relative,
rather than quantitative. These issues are important for improving the melt
rate in DWPF, as well as allowing for reduction oxidation (REDOX)
adjustment in INEEL melter runs. TFA is working with DWPF staff to resolve
glass chemistry and melt rate issues. Results of the INEEL direct calcine
vitrification have been excellent; however, results of the sodium-bearing
waste (SBW) pretreatment step could impact the test planned for late in
FY00.

User Acceptance: User expectations were consistent with project
status.

3.13 99073, Improve Waste Loading in High-Level
Waste Glasses
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TFA is formulating glasses based on statistical studies to better estimate the
property-composition relationships for anticipated SRS, Hanford and INEEL
waste glasses. These formulations will be evaluated for performance
(crystallization and phase separations) and operations under higher
temperatures.

Improvements in the liquidus database for DWPF showed an approximate
2% increase in life cycle waste loading. When implemented into the DWPF
process controls, this waste loading increase is expected to result in
significant saving sin processing and disposal costs. In addition, potential frit
composition modifications have been identified for higher waste loading for
sludge-only feed. These new compositions are undergoing tests for process
ability and durability. Evaluations are also underway on phase separation
types identified in SRS and INEEL waste compositions, with Hanford HLW
to be added later. These studies are geared toward determining
compositional constraints that will preclude phase separation, greatly
simplifying process constraints. Technical reports on the above analysis will
be issued in September 2000. TFA FY00 funding to support these tasks is
$1600K, with an additional $1555K provided by the user sites. The SRS
liquidus temperature work is in Stage 5; phase separation studies are in
Stage 3; Hanford liquidus temperature work is in Stage 4; and the Idaho
project applications are in Stage 2.

The improved liquidus model for DWPF provides an overall improvement in
waste loading, but not in the near term on sludge-only feed using the
current frit. As agreed to by the user, TFA is developing a new frit
composition. The direct calcine glass for INEEL formed crystals upon
cooling. TFA recommends an evaluation on whether there is an allowable
percentage of crystallization that does not affect glass durability.

User Acceptance: User expectations were consistent with project
status.

3.14 99023, Enhanced Grout Formulations for Tank
Closure

TFA is supporting INEEL tank closure needs by holding a tank closure
workshop, and assisting in the development/demonstration of tank closure
processes and closure acceptance criteria via a "Tank WM-182 Closure
Demonstration." The workshop was held in February 2000, focusing on the
status of closure efforts and lessons learned at other sites, and compliance
with DOE Order 435.1, "Radioactive Waste Management." In preparation for
the demonstration, a tank closure sequence has been identified and initial
mockup tank tests performed to demonstrate heel displacement by grout. In
addition, heel samples obtained from tanks WM-182 and WM-183 showed
more solids than anticipated, which presents questions for planned retrieval
and treatment activities.

TFA originally funded this project at $600K for FY00. This funding was
reduced by $200K, resulting in deletion of some project items and
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milestones. The site plans to focus the remaining $400K of TFA funds on
mockup testing of key elements in the closure sequence process. These
elements including bench scale tests of materials for stabilizing free liquids
in the tank; construction of a boxed mockup tank area for process testing;
and construction of a full-scale, half-circle mockup tank for equipment
testing. This technology is in Stage 5, Engineering Development, with plans
to proceed to Stage 6, Hot Demonstration, in FY03.

An issue with the delay in release of the $400K of funds to the site was
identified and will be worked by TFA to determine the cause of the delay.
Late and reduced TFA funding impacted a number of FY00 project
milestones. EM-40 funding will cover completion and submittal of the INTEC
Tank Closure Plan. No additional gate reviews will be conducted, as TFA
funding for INEEL closure has been restructured. This work is expected to
be completed in FY00. Outyear needs submitted by INEEL will be
responded to based on technical issues/commonality with other site needs,
rather than as a closure demonstration activity. The discovery of additional
heel solids will likely involve more TFA retrieval, pretreatment and
immobilization activities.

User Acceptance: User expectations were consistent with project
status.

3.15 99085, Demonstration of Grout Injection
Technology for Tank Closure

In situ grouting technology is being readied for deployment in the ORR Old
Hydrofracture (OHF) tanks, and is being evaluated for future use in the SRS
Old Radioactive Waste Burial Ground solvent tanks. This technology will
entrain tank residues in a stable form, uniformly emplace grout within the
tanks, and stabilize the tanks, supporting their structure and future surface
barriers to prevent tank collapse. This technology may also be applicable
for stabilizing the hundreds of small-volume (1500 gal) tanks requiring
RCRA closure at INEEL.

Multi-Point Injection™ (MPI™) technology was successfully demonstrated by
Ground Environmental Services during a cold demonstration at Duncan,
Oklahoma in 1998, and again at Odessa, Texas in 1999. Although MPI™-
type grout mixing is not required by Tennessee regulators, a hot deployment
of the MPI™ grouting technology at ORR is planned for later in FY00 to
provide additional assurance of long-term stabilization of the OHF tanks and
to demonstrate its applicability to tank stabilization and closure of horizontal
tanks. A hot deployment of the grout injection technology is also planned for
GAAT TH-4 in FY01. The MPI™ technology passed a Stage 5 gate review in
August 1999, and is currently in Stage 6, Demonstration.

User Acceptance: User expectations were consistent with project
status. ORR has committed to deployment of the technology in FY00.
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3.16 Salt Processing Project: A9570, Cesium
Separations Using Crystalline Silicotitanate (CST);
A9579, Tetraphenylborate (TPB) Process for
Cesium Separations; and A9580, Actinide
Separations using Monosodium Titanate (MST)

Process systems are needed at SRS to remove cesium (Cs), strontium (Sr)
and other soluble TRU components from soluble waste for subsequent
treatment, to define downstream processing, and to meet regulatory
requirements. TFA is evaluating three parallel paths for cesium removal: (1)
continuous column ion exchange using CST, (2) small in-tank precipitation
using TPB, and (3) caustic solvent extraction. Options for removal of Sr and
TRU include using MST or developing an alternate material.

In FY99 Cs removal experiments, tall column tests using CST achieved
desired decontamination factors (DF) and degradation limits. Follow-up
testing in FY00-01 will evaluate CST resin stability, gas generation, resin
transport, and sampling and engineering issues. FY99 small tank reactor
tests using TPB also obtained desired DF, however, some foaming issues
occurred when tested with real waste. In FY00-01, investigations into TPB
materials, anti-foam development, identification and testing of potential
catalysts, and sodium TPB (NaTPB) recovery will be incorporated into a
modified 20-L reactor to permit enhanced testing and provide the
operational capability necessary to validate TPB chemical and scale-up
processes. Caustic-side solvent extraction studies in FY00 on chemical
stability, radiolytic stability and solvent commercialization will lead to real
waste testing in FY01.

FY99 work on Sr and actinide removal using MST indicated that while Sr
removal criteria was achieved, slow plutonium (Pu) removal rates
determined MST requirements. Also, small particle size resulted in
decreased flux rate across the filter, increasing the filter size. FY00-01
testing will focus on MST kinetics, adsorption rates, and filtration issues, as
well as evaluating alternatives to MST for removal of uranium, Pu and Sr.

SRS committed $15M in FY00 for ongoing studies and is adding
approximately $5M in additional funds in support of solvent extraction
process studies. DOE-Headquarters (DOE-HQ) recently established a
Technical Working Group to manage these activities. With assistance from
the TFA and DOE-Savannah River (DOE-SR), this group will manage the
resolution of key technical uncertainties and advance development of all
four technologies to a point that reasonably supports a preferred technology
selection. Key issues identified are being worked based on identified risk
and uncertainties.

User Acceptance: User expectations were consistent with project
status.
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Appendix A

Review Panels

Multiyear Technical Response Review

TFA Technical Advisory Group (TAG) (resumes available on the
TFA Technical Team Website at org/tfa_tag.stm)

Wally Schulz, TAG Chair

Jimmy Bell, TAG Deputy Chair and Closure Subgroup

Dawn Kaback, TAG Characterization Subgroup

Bruce Kowalski, TAG Characterization Subgroup

George Vandergrift, TAG Pretreatment Subgroup

John Swanson, TAG Pretreatment Subgroup

Major Thompson, TAG Pretreatment Subgroup

Paul Scott, TAG Retrieval Subgroup

Tom Weber, TAG Immobilization Subgroup

Joe Gentilucci, TAG Immobilization Subgroup

Frank Woolley, TAG Immobilization Subgroup

Robert Erdmann, TAG Closure Subgroup

Larry Tavlarides, TAG Safety Subgroup

TFA Management Team

Kurt Gerdes, DOE Headquarters, EM-50

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Cavanaugh Mims, DOE Headquarters, EM-40

Ken Picha, DOE Headquarters, EM-20

Joe Cruz, Site Representative, Hanford Site

John Drake, Site Representative, West Valley Demonstration Project

Tom Gutmann, Site Representative, Savannah River Site

Keith Lockie, Site Representative, Idaho National Engineering and
Environmental Laboratory

Jackie Noble-Dial, Site Representative, Oak Ridge Reservation

TFA User Steering Group

Fred Damerow, West Valley Nuclear Services, West Valley
Demonstration Project

Jim Honeyman, CH2M Hill Hanford Group, Hanford Site

Jerry Morin, Westinghouse Savannah River Company, Savannah
River Site

Sharon Robinson, Oak Ridge National Laboratory, Oak Ridge
Reservation

Jim Valentine, Bechtel BWXT Idaho, LLC, Idaho National Engineering
and Environmental Laboratory

Rod Quinn, Pacific Northwest National Laboratory

Susan Pickering, Sandia National Laboratories

Mike Baker, Los Alamos National Laboratory

Midyear Review Meeting

Ted Pietrok, DOE Richland Operations Office (DOE-RL), TFA
Program Manager

Kurt Gerdes, DOE Headquarters, EM-50, TFA Management Team

Cavanaugh Mims, DOE-Headquarters, EM-40, TFA Management
Team

Ken Picha, DOE-Headquarters, EM-20, TFA Management Team

Tom Gutmann, DOE Savannah River Operations Office, TFA Site
Representative

Keith Lockie, DOE Idaho Operations Office, TFA Site Representative
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John Drake, DOE Ohio Operations Office, TFA Site Representative

Joe Cruz, DOE Office of River Protection, TFA Site Representative

Marcus Glasper, DOE-RL, TFA Program Integration Manager

Billie Mauss, DOE-RL, TFA Program Development Manager

Jerry Morin, Westinghouse Savannah River Company, TFA User
Steering Group

Jim Honeyman, CH2M Hill Hanford Group, TFA User Steering Group

Sharon Robinson, Oak Ridge National Laboratory, TFA User Steering
Group

Dan Meess, West Valley Nuclear Services, TFA User Steering Group

Jim Valentine, Bechtel BWXT Idaho, LLC, TFA User Steering Group

Rod Quinn, Pacific Northwest National Laboratory, User Steering
Group

Wally Schulz, TFA TAG Chair

Jimmy Bell, TFA TAG Deputy Chair

Environmental Management Science Program Review

Glenn Bastiaans, Ames Laboratory, Characterization, Monitoring and
Sensor Technology Crosscutting Program Technical Lead

Marcus Glasper, DOE-RL, TFA Program Integration Manager
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Appendix B

Multiyear Technical Responses

FY01
Technical
Response

#

Technical Response
Title

FY00
Technical
Response

#

TIM/
TAG

Review
Midyear
Review

A9143 HLW Tank Corrosion
Control and Monitoring 99043 Yes Yes

A9171 Alternative Air Filtration
Technology 99071  Yes

A9175 Tank Integrity Inspection
Techniques 99075 Yes  

A9246 Waste Sampling and At-
Tank Analysis 99046 Yes Yes

A9278 Slurry Transfer and Tank
Waste Mixing Monitors 99078 Yes  

A9352 Remote Pit Operations
Enhancements 99052   

A9359 Waste Mixing and
Retrieval 99059 Yes  

A9361 Heel Retrieval from
Obstructed Tanks 99067  Yes

A9362 Salt Cake Dissolution
Retrieval 99062 Yes  

A9363 Chemical Cleaning of
Tanks 99067  Yes

A9365 Waste Transfer Pumping 99059 Yes  

A9367 Unobstructed Tank Heel
Retrieval 99067  Yes

Waste Transfer Line

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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A9376 Plugging Prevention and
Unplugging Methods

99076 Yes Yes

A9382
Horizontal and Small Tank
Sludge Mixing and
Retrieval

99082 Yes  

A9501
INEEL Integrated
Radionuclide Separations
Process

99001 Yes Yes

A9532 Calcine Dissolution
Solubility and Kinetics 99032 Yes

A9554 Hanford Tank Waste
Chemistry

99054A
99054B Yes Yes

A9570 Cesium Separations Using
Crystalline Silicotitanate 99070 Yes Yes

A9579
Tetraphenylborate
Process for Cesium
Separations

99070 Yes Yes

A9580
Actinide Separations
Using Mono Sodium
Titanate

99070 Yes Yes

A9584 Solid Liquid Separation
(Crossflow Filtration) 99084  Yes

A9586 CIF Evaporator 99086 Yes Yes

A9719
Conditioning and
Immobilization of Low-
Activity Waste

99019 Yes Yes

A9748

Prediction of Long-term
Performance of
Immobilized Low-Activity
Waste

99048 Yes  

A9768
Specify and Enhance
Design of HLW Glass
Melters

99068 Yes Yes

A9773 Improve Waste Loading in
HLW Glass 99073 Yes Yes

A9777
Remote Disassembly of
HLW Melters and Other
Processing Equipment

99077 Yes  

A9923
Enhanced Grout
Formulations for Tank
Closure

99023 Yes  

A9924 Tank Closure Criteria /
Decision Support 99023 Yes Yes

A9985
Demonstration of Grout
Injection Technology for
Tank Closure

99085 Yes Yes
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Appendix C

Review Comments/Disposition

99043, High Level Waste (HLW) Corrosion Control and
Monitoring

(TAG) How are the data validated (against some other known technology)?

TFA Response: Linear Polar Resistance (LPR) will be used as a
crosscheck mechanism.

(TAG) Does the probe tell anything about the tanks’ history?

TFA Response: No, only what is presently going on.

(TAG) How do we get hooked up with the electrochemical noise (EN) data
analysis?

TFA Response: The principal investigators (PIs) at Savannah River Site
(SRS) and Hanford have been notified of the TAG interest and are in
discussions regarding the data analysis.

(TAG) For the Oak Ridge Reservation (ORR) tanks, how do you solve the
requirement to monitor throughout the tank when only one access port is
available in the center of the tank?

TFA Response: The EN technology provides indication of the corrosion
activity on the electrodes with inference that similar activity is occurring on
the tank walls themselves. The material of the electrodes must therefore, be
as close to the same composition as the tank steel as possible. Further, the
electrodes indicate activity in the waste composition in which it is immersed
only. Hence, we have multiple electrode arrays at varying elevations at
Hanford, and a reel mechanism to raise and lower the probe at SRS. The
exact configuration for the ORR probe is yet to be determined.

(TAG) Timelines only go to FY01. Is that adequate for ORR probe? Project

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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scheduled to end in FY01.

TFA Response: It is anticipated that ORR will deploy a probe, based on
the lessons learned from Hanford and SRS, in FY01. EM-50 will pay for
initial testing and evaluation of the probe for use in stainless-steel tanks in
FY01.

(TAG) The technical response applies to the needs statements. However, I
believe that the needs statements are all related to the expected tank
failure. It is difficult to understand how these measurements will assure the
site of a tank expected failure. How these results can override other site
requirements with respect to tank usage may not be functional. I.e., can a
tank be taken out of business based on these measurements? Will a site
construct secondary containment based on these results? However, the
additional of chemicals can be based on these measurements.

TFA Response: Reviewer’s observations noted. The primary purpose for
the probes will be to evaluate the corrosion mechanisms and rates
associated with specific tank chemistries and provide a modified basis upon
which tank chemistry adjustments are made to inhibit corrosion. When used
in conjunction with other tank integrity evaluation tools, the corrosion probes
will provide additional information upon which tank integrity related
decisions can be based.

Office of River Protection (ORP) Summary of Need, 3rd paragraph.
Recommend rewording first two sentences as follows: "During FY99,
localized wall thinning in tank 241-AN-105, in excess of prescribed
reporting criteria, was detected by ultrasonic examination, even though
waste chemistry in that tank had been maintained within the specified
concentration limits. This has created increased interest in corrosion
mechanisms beyond what may have been encountered at Hanford in the
past."

TFA Response: Accepted, comment incorporated.

(ORP) Summary of Need, 5th paragraph. Recommend rewording first
sentence as follows: "Current Hanford needs include: assessing
functionality of corrosion probes previously installed in 241-AN-107 and
241-AN-102 and troubleshooting..."

TFA Response: Accepted, comment incorporated.

(ORP) Technical Review Strategy. Add, "An additional review stage is
planned prior to transfer of electrochemical noise monitoring technology for
operational use."

TFA Response: Accepted, comment incorporated.

Oak Ridge National Laboratory (ORNL) No formal agreement
between TFA and the site is needed since the funding is less than $1M.

TFA Response: Accepted. The following revision has been made to the
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technical response. "ORR: No formal agreement between TFA and the site
is needed since the funding is less than $1M."

(ORNL) Technical Task Plan (TTP) for ongoing work is ORO-WT21. Mike
Harper of Bechtel Jacobs Corporation (BJC) should be listed as the ORR PI.

TFA Response: Accepted. The revisions have been made to the
technical response.

(ORNL) Marshall Johnson of Lockheed Martin Environmental Services
(LMES) is not the ORR user contact for this work.

TFA Response: Accepted. Sharon Robinson, Lockheed Martin Energy
Research (LMER) and Michael Harper (BJC) have been identified as the
points of contact in the technical response.

(Hanford) Revise Technical Review Strategy as follows: "Hanford: Gate 4
and Peer Review completed March 1998. An additional review stage is
planned prior to transfer of electrochemical noise monitoring technology for
operational use."

TFA Response: Accepted, comment incorporated.

(Midyear) Why combine the Raman technology at SRS and not Hanford
and ORR?

TFA Response: The EN Corrosion Probe was initiated at Hanford. SRS
was subsequently interested in the EN corrosion probe but wanted to add
Raman capability for corrosion species. Riser sizes are also different; SRS
can raise and lower the probes with less difficulty.

(Midyear) Is the technology viewed as replacement or addition to
baseline?

TFA Response: Could be one or the other. Depends on utility and the
results of testing and demonstrations.

(Midyear) What about failure of probe?

TFA Response: It would be relatively easy to fall back to baseline; but a
replacement probe is inexpensive and fairly easy to build, deploy. System
control/data package is the limiting factor. SRS will be running in parallel.

99071, Alternative Air Filtration Technology

(SRS) Recent testing by Mott Corp. demonstrates tubular media with dirty
air flow into the inside diameter (ID) of the tube, and wash spray applied to
the ID of a 3" diameter tube. Test work at Savannah River Technology
Center (SRTC) used an outside diameter (OD) to ID flow direction, but Mott
is using an ID to OD flow direction, which allows for a more compact
assembly of multiple tubes.

TFA Response: Revise "Progress to Date" inserting a new second
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paragraph as follows: "Recent testing by Mott Corp. demonstrates tubular
media with dirty air flow into the ID of the tubular filter media. Wash spray is
also applied to ID of 3" diameter tube. The original test work at SRTC used
an OD to ID flow direction, but Mott is using an ID to OD flow direction which
allows for a more compact assembly of multiple tubes."

(SRS) The term backwash suggests that flow is reversed in an effort to
clean filter media. SRTC testing shows that the smooth surface of the
powdered metallurgy constructed filter (Mott) allows effective cleaning by
spray directly onto the 'dirty' side of the media. Reverse flow is not as
effective because high pressure drop through the media prevents effective
removal.

TFA Response: The term "backwash" has been changed to "wash"
throughout the technical response.

(SRS) The information describing work at Idaho National Engineering and
Environmental Laboratory (INEEL) is probably using Pall sintered steel
filters. These filters exhibit markedly different behavior from the Mott filters
because the Pall filters are constructed from pleated wire mesh material
versus the Mott filters which are smooth surface from very fine (1 micron
average diameter) particles. Pall filters have much lower pressure drop per
linear inch but have a much higher square inch area. During SRTC testing
the Pall filters plugged when wetted and we were unable to vacuum dry in
situ.

TFA Response: Comment noted. No changes have been made to the
technical response. INEEL is indeed reviewing past work with Pall filters but
is also evaluating more recent additions to the marketplace.

(Midyear) Need to certify as American Society for Testing and Materials
(ASTM) standard; current revision includes metal, but not ceramic.

TFA Response: TFA has included this as part of the workscope.

(Midyear) Compare notes with Hanford regarding commercial vendor.

TFA Response: TFA is following up on some work performed by
fabricators for Hanford.

99075, Tank Integrity Inspection Techniques

(TAG) This is connected to (Technical Response) A9143. Need to balance
the nearly equal importance of both technical responses and their funding.

TFA Response: That A9143 could rightly be considered a subset of
A9175 is clear. The proposed TFA funding for FY01 also reflects this in that
effort for Tank Corrosion (A1943) is $250K with matching site funding
whereas the TFA portion for Tank Integrity Inspection Techniques is $2,960
with $2,010 in site funding.

(TAG) Look at ORR timing.
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TFA Response: The technical response has been revised to reflect the
current understanding of the timing. Any necessary revisions will be
incorporated as a result of the site review process.

(TAG) Task 5 at ORR: the supernate is pumped by the contractor after 02.
The measurements as on pg. 5/8 cannot be done before processing. The
tanks are not available in the 02-05 timeframe. Task G on 5/8: it seems
difficult to defend this work on emptied tanks that are at a level for closure.

TFA Response: This topic was discussed with the TAG reviewer during
the session. The technical response is responsive to the need, as
expressed by the site. The program to accomplish the requested sludge
mapping is presently underway.

(SRS) First page lists Need SR00-2037 (Concentrate Transfer System
[CTS] Inspection System), but I don't see any CTS tasks. Add "Deploy
Inspection system for 1F evaporator and CTS tank" in FY01.

TFA Response: Accepted. Reference to the "CTS Inspection System"
has been deleted from the need title and replaced with "Tank Annulus
Inspection." Technical Response AA203, Residual Waste Sampling
addresses the CTS Inspection System. This need was broken out and
assigned to the TFA characterization functional area. It is identified as
SR00-2037Q "Tank Heel Removal/Closure Technology – Part Q Sampling
& Inspection Methods for Evaporators and CTS Vessels". The technical
response to this need is provided in AA203 "Residual Waste Sampling". A
two-year task is described. In FY01, required site documentation and full-
scale mock-up testing would be completed followed by delivery and hot
deployment of sampling/inspection tool in FY02. Based on considerable
TFA experience in hot deployment of new technology, this task could not be
completed in one year.

(ORNL) Statement that ORNL transfers the Melton Valley Storage Tanks
(MVSTs) to private sector in 2002 is incorrect. This occurs the first quarter
of 2001. Sludge mapping and structural integrity tests must be completed
prior to tank transfer.

TFA Response: Accepted. Revised "Summary of Need(s)" as follows: "At
the Oak Ridge Reservation, the ORNL privatization schedule is to turn over
8 MVSTs to the private sector in the first quarter of 2001. These are 50,000-
gal tanks about 12 ft in diameter and 61 ft long, and are used to store newly
generated radioactive waste at ORNL. Before the turnover, ORNL wants to
inspect the condition of the tanks (structural integrity) and quantify the
volume of sludge under the supernatant."

Also revised a later sentence in the need summary as follows: "A method to
perform these measurements must be developed and deployed within the
specified time…"

(ORNL) A nondestructive examination (NDE) assessment of the externals
of the MVSTs is not needed. Drop the NDE subtask.
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TFA Response: Partially accepted. Subsequent to receipt of this
comment, guidance was provided at the Midyear Review to reduce the
scope of the FY01 activities by deferring the actual procurement ($380K) to
FY02. The following activities were added to the Key Products to clarify this
change.

Document Functions & Requirements for MVST Annulus External NDE
Inspection Equipment. FY01

Prepare Procurement Specifications for MVST Annulus External NDE
Inspection Equipment. FY01

Procure MVST Annulus External NDE Inspection Equipment. FY02

Deploy MVST Annulus External NDE Inspection Equipment (Cold &
Hot Test). FY02

Adjustments were also made to the funding profiles to agree with the
Midyear Review direction.

(ORNL) TTP for ongoing work is ORO0WT21. Mike Harper of BJC should
be listed as the ORR PI.

TFA Response: Accepted. Added TTP ORO0WT21 to the TTP for
Ongoing Work section and updated PI for ongoing work to include Mike
Harper, BJC

(INEEL) In the Technical Approach section, the description for Task 6
indicates that the INEEL contracted with a professional engineer (PE) for
tank certification in FY99. This is not the case. The need for additional
tankage has not been clear, based on the available information; some of the
environmental impact statement (EIS) alternatives require it and others do
not. However, the recent heel sampling events in tanks WM-188, WM-182,
and WM-183 have demonstrated that additional tankage will be required,
regardless of the EIS alternative chosen. Consequently, the INEEL HLW
Program will be evaluating certification requirements more fully during the
heel sampling efforts planned this summer, with the intent of contracting
with a PE during FY01.

TFA Response: Accepted. Reference to FY99 PE evaluation has been
rewritten as follows: "During FY01, the INEEL HLW Program will be
evaluating certification requirements more fully during the heel sampling
efforts planned this summer. As a result of these evaluations, INEEL intends
to contract with a licensed PE to ascertain the exact requirements
necessary for certification of Tanks WM-190 and WM-185."

99046, Waste Sampling and At-Tank Analysis

(TAG) I sure hope that this monster sampler works. Looks OK.

TFA Response: None required.
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(INEEL) In the fifth paragraph in the Summary of Needs section, the text
indicates that an investigation of need ID-2.1.44 for heel solids sampling will
be completed under TTP ID77WT22; however, TFA has issued a stop work
on that TTP and is requesting the funding be returned.

TFA Response: A subcontract with SAIC was placed and this work was
completed prior to the TFA stop work request. There were insufficient funds
left in the TTP to warrant return of funding and the effort by TFA to do so
was dropped.

99078, Slurry Transfer and Tank Waste Mixing
Monitors

(TAG) All needs not met. Focus is on density and wt% solids which is okay.
The Dual Coriolis work looks good. The monitor must be well characterized
(range, accuracy). Opportunity; connect monitor to control (dilution, recycle,
etc.)

TFA Response: The difficulty with meeting all stated needs is that they
are often times out of date or ill defined. To resolve these issues, the points
of contact (POCs) on each of the needs were contacted to get a better
definition of the needs.

The slurry monitoring needs stated in ORR-TK04 have not changed in the
past three years and they have been addressed via TFA/CMST funding
since FY97. However, the need statement is now out of date because all
major cross-site transfers are scheduled for completion in FY00. The single
Coriolis density monitor and Lasentec particle size analyzer will be used
through out FY00 during transfers from Gunite Tank W9. The dual Coriolis
density/wt% solids monitor system will be demonstrated in the solid-liquid
separation (SLS) facility for the MVSTs beginning in March. However,
operation of the SLS is also scheduled for shut-down in FY00. Our POC has
confirmed that there are no other process needs in the near future that will
require slurry monitoring.

The slurry/rheology monitoring need statements in SR00-2044A and SR00-
2037E are basically the same but very non-specific. By working with the
SRS POCs, the real need was flushed out, which is to design a wt% solids
monitoring system for in-tank use. This is being addressed via the
collaborative work among SRS, ORNL, and Florida International University
(FIU).

The slurry monitoring needs in need statement ID-2.1.67B are not well
defined because decisions on what to retrieve and what treatment
processes to use for tank heels and calcine waste have not been made. It is
anticipated that the POC will be able to provide better guidance on the need
after the Record of Decision is issued at the end of this year.

Regarding the development of the dual Coriolis approach, ORNL is
providing guidance to FIU based on its extensive cold and field testing
experience and the TFA/CMST is serving as oversight managers on the
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experimental test plan. The test plan is being set up with sufficient
replication of measurements to allow an analysis of variance and major
effects to be done on the test variables (wt% solids, supernatant density,
temperature, and introduction of air bubbles). Precision and accuracy will be
determined for these test variables. Regarding the opportunity to build in
control feed back loops, TFA will watch for that opportunity. However, for
the current application at SRS to replace dip sampling of a waste feed
staging tank, it isn’t needed.

(TAG) Have you considered controlling the stream you’re monitoring based
on data from sensors?

-- Focus is on data monitoring; should evaluate need for a control tie-
in – link to mixing and transfer process controls

-- Need to look at this from a systems perspective

-- Need to tie to a control strategy

- Sites have simpler, more pragmatic view

- This may be longer-term when systems are proven

TFA seems to be putting a lot of money into things that should be
commercially available; or modifications of existing systems

TFA Response: This observation is accurate for this response. A good
deal of comparative testing of commercial and developmental
instrumentation has been done, and the commercial instruments tested
much better. For this application, the site users want well-tested equipment
that is reliable. The development here is the adaptation of commercial
devices to radioactive environments and to deployment through narrow
openings into large tanks. This design task is not trivial and is worth the
attention of TFA and CMST.

(TAG) Company (Coriolis) does not seem interested in doing design/test
work for rad environment

TFA Response: A representative from Endress and Hauser did attend the
first slurry workshop in 12/99. He is interested in selling monitors to the
Department of Energy (DOE), but Endress and Hauser does not have the
interest (profit motive) or resources to design specifically for DOE needs.

(TAG) The technical response apparently meets the needs of the four
sites. However, the write-up does not include recent advances in slurry
monitoring and transfer as is so obvious in the recent American Institute of
Chemical Engineers journal.

TFA Response: The technical response was revised to indicate that a
wide variety of technologies would be reviewed for applications at Hanford
and INEEL. Also the option of doing an industry call for fabrication of
monitor systems at Hanford and INEEL was added.
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(TAG) Need more vigorous search of work that has been done in other
industries.

TFA Response: The technical response was revised to indicate that work
done in other industries will be presented by FIU Hemispheric Center for
Environmental Technology (HCET)at the next workshop.

CH2M Hill Hanford Group (CHG) No comment. (Hanford interests
seem to be secondary in this response.)

TFA Response: The reasons for not generating a technical response to
RL-WT031-S are given in AA202 in the 3rd paragraph under "Summary of
Needs." This paragraph concludes "However, the need for in-tank
characterization at Hanford appears to be a non-existent or very low priority
need at this time." Hanford did not submit a need statement but TFA has
attempted to be proactive in this technical response and build in potential
workscope for Hanford beyond FY01. TFA plans to meet with points of
contact at Hanford this summer to assist them in the Site Needs
generation/collection process.

(ORNL) The ORR need for in-line slurry monitors has already been met.
This response, therefore, does not directly address an ORR need.

TFA Response: TFA agrees. However, TFA has been funding an ORNL
principal investigator (PI) to assist FIU and SRS in design of experiments for
and field demonstration of wt% solids slurry monitoring.

(ORNL) Cross-site sludge and slurry transfers will not be completed by the
2nd quarter of FY00 as stated in the technical response. The integrated
SLS system, or TRIAD, operations are expected to be complete in the 3rd
quarter of FY00. However, the schedule for TFA tasks appears to be okay.

TFA Response: This will be corrected in the technical response.
Referenced time period changed to 3rd quarter of FY00.

99059 Waste Mixing and Retrieval

(TAG) The Advanced Design Mixer Pump is too powerful for SRS tanks
with coils; demo Tank 18 proposed – need Hanford OK.

TFA Response: Tom Gutmann, DOE-SR, will take this up with Joe Cruz,
DOE-ORP.

(TAG) AEA Technology's (AEAT) organic layer mixer could be included in
the small tank mixing technical response.

TFA Response: Agree. This part of this technical response has been
moved to A9382.

(TAG) Trying to solve problems with hardware. Trying to understand
dynamics of system performance. Effort on this area is not sufficient. Need
good dynamics model.
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Consider adding scope to look at developing good dynamic modeling
capability

Model motion of system fundamental performance of system

Data from testing can be used to validate modeling

Once model is proven could reduce amount of testing required.

Possible strategic task.

Need to add to technical response.

TFA Response: Agree. Completion of a dynamic mixing model has been
added to this technical response.

(TAG) Decon and disposal of long length equipment can be more
expensive than first cost (mixer pumps). Is that being considered while new
concepts are developed?

TFA Response: Agree. These considerations will be considered. Words
to that effect have been added to the technical response.

(TAG) Need to ensure "institutional" knowledge capability is captured or
maintained. Need to share information among sites. Tanks Technology
Guide is important to maintain.

TFA Response: Agree. That is the focus of TFA data records availability.
(Tanks Technology Guide)

(TAG) Can hydraulic pumps (impeller) replace long-shaft pumps? This
technical response has tried to respond to all the two site needs. Surely,
Pete will need special travel allowance to execute these tasks. Also, will the
site-to-site travel be greater than DOE allows?

TFA Response: Hydraulic pumps will be considered as part of this
activity. Travel restrictions (both site staff and TFA) will reduce the efficiency
of these activities.

(SRS) General information - Task B (Replacement of long shaft slurry
pumps) is the primary direction that HLW Division wants to go. We would
prefer not to use long shaft slurry pumps after our current inventory has
been used.

TFA Response: Accepted. This emphasis has been clarified.

(SRS) Accelerate the proposed Task B schedule to perform feature testing
in FY01 and hot testing in FY04.

TFA Response: Accepted. Schedule has been adjusted accordingly.

(ORNL) Funding for parametric cold tests should be $375K, not $150K.
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TFA Response: Accepted. Change has been made to the MYTR

(ORNL) We need to understand the justifications for two reports and
differences between the ORR and Pacific Northwest National Laboratory
(PNNL) reports on the Russian pump performance.

TFA Response: Accepted. There is only one report collaborated on
between ORNL and PNNL. Proportion of funding will be reviewed as
Program Execution Guidance (PEG) is generated.

(ORNL) We question the reasonableness of funding PNNL at $250K to
write an assessment report, and ORR at the same level to complete
deployment of the technology, perform parametric cold studies to support
other sites, and write a performance report on the technology.

TFA Response: Accepted. PNNL has been reduced to $200K and ORR
is at $525K

99067, Heel Retrieval from Obstructed Tanks

West Valley Demonstration Project (WVDP) Technical Approach.
AWRS reach is 20 feet rather than 30 feet.

TFA Response: Accepted: Change has been entered

(WVDP) Editorial changes to indicate that systems may be needed rather
than are needed.

TFA Response: Accepted: Change has been entered

(WVDP) Progress to date. "The Advanced Waste Retrieval System
(AWRS) design for WVDP is completed and the equipment has been
fabricated and is being tested."

TFA Response: Accepted: Response has been updated.

(WVDP) Task A2 and A2-1. "Evaluate effectiveness of AWRS System
and/or sampler."

TFA Response: Accepted: Correction has been made

(WVDP) Task A6-2 should include $100K in FY01 and $0K in FY02.

TFA Response: Accepted: Schedule has been adjusted.

(WVDP) Task A6-3 should include $100K in FY02

TFA Response: Accepted: Schedule has been adjusted.

99062 - Salt Cake Dissolution Retrieval

(TAG) Comments: Don’t do leaking tank tests identified in the response.
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TFA Response: Agree. This has been removed from the technical
response.

(CHG) Under the "Summary of Needs" it might be helpful to include a
reference to the Low Volume Density Gradient (LVDG) concept. It is: Jeffrey
S. Hertzel, "Investigation of Low Volume Density Gradient (LVDG) For
Waste Recovery in Hanford's Single-shell Tanks," HNF-3554, Rev. 0,
Numatec Hanford Corp., Richland, Washington (December 9, 1998).

TFA Response: Accepted: Reference has been added.

(CHG) Among other questions that could be addressed in this study are:

1. How should the process control system be designed?

2. What is the minimum leak rate that could be detected by the
monitoring and control system associated with the LVDG equipment?
(i.e., how well do you know that the tank hasn't sprung a leak while
you are operating the system?) How long would it be before you knew
the tank was leaking?

3. Is recirculation of the leaching liquid a good idea? What are the
benefits and disadvantages? What is the best balance between waste
removal rate and waste dilution for a system without recirculation? For
a system with recirculation?

TFA Response: Accepted: These questions have been added.

99067, Chemical Cleaning

(Midyear) What kind of data do you have from the Russians
regarding corrosivity? Have you considered the by-product stream
from the Caproclaptam process? What about increase in volume?

TFA Response: These issues will be studied as part of the scope.

(Midyear) Have there been Environmental Safety and Health
(ES&H)/Regulator discussions at SRS?

User Response: Some. They know about residual waste content –
will not meet the performance assessment. Don’t have specific recipe
yet for further discussion. Regulator approval is not required for the
current waste water treatment permit.

99059, Waste Transfer Pumping

(TAG) Technical response meets needs. No specific issues to
respond. Need to review progress.

TFA Response: Agree. Review will be scheduled in FY01 to assess
progress.



TFA - Midyear Review Report FY00

http://emslws03/tfa/program/fy00myr/appc.stm[10/13/2009 11:06:30 AM]

99067, Unobstructed Tank Heel Retrieval

(ORNL) We need to understand the justifications for two reports and
differences between the ORR and PNNL reports on Gunite and
Associated Tanks (GAAT) retrieval performance.

TFA Response: Accepted: These are a collaboration to produce a
single report.

(ORNL) We question the reasonableness of funding PNNL at $150K
to write a report and ORR $100K for a similar report.

TFA Response: Accepted: In planning the collaboration of this joint
report it was expected that ORR GAAT staff would be less available
than present and that PNNL would ensure that the documentation
would be recorded. This balance will be adjusted as PEGs are drawn
up.

(ORNL) The need for the GAAT residual waste retrieval task will be
determined by input from the regulators on GAAT closure
requirements.

TFA Response: Noted: Residual waste retrieval from GAAT has not
been included in the technical response. If required by regulators, it
should be considered for future responses.

No significant Midyear issues or comments.

99076, Waste Transfer Line Plugging Prevention
and Unplugging Methods

(TAG) What is the history of plugging? Have there been any
significant plugs?

TFA Response: Hanford has had and continues to have pipelines
blocked by gel formation. SRS has reported sludge blockages in the
past. The Russian facilities also have experienced sludge transfer
blockages. These are exacerbated by dips or traps in the flow path.

(TAG) Discuss with sites ways of controlling transfer (pump
performance, etc.)

TFA Response: Agree. SRS and Hanford have operating
parameters they must maintain, but pump motor current is currently
the main indicator of trouble. Both sites are interested in affordable
alternatives.

(TAG) Detection methods to prevent plugging?

TFA Response: Instruments have been proposed. The most
promising that do not require pipeline instrument penetrations are
instrumented loops that recycle material to the source tank until
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properties look good. Instrumented jumpers are also being
investigated.

(TAG) Should this task be merged with the chemistry task?

TFA Response: The chemistry task (Pretreatment Solids Formation
work) will be closely coordinated with this task. This task is specifically
looking for physical ways to unplug a blocked line, whether sludge or
gel in origin.

(TAG) Characterization instruments should be integrated into studies.

TFA Response: Agree. Characterization is setting up a transfer
instrumentation center of excellence at FIU this year.

(TAG) technical response answers needs.

(CHG) Reviewed. No comment.

TFA Response: None Required

(Midyear) The request for proposals (RFP) is approximately four
months behind schedule.

TFA Response: The RFP should have been issued in December.
The National Energy Technology Laboratory (NETL) should issue the
RFP in March; with an award expected in June. The RFP will contain
both pieces; unblocking and detection. Vendors can bid on one or all
of the tasks.

99082, Horizontal and Small Tank Sludge
Mixing and Retrieval

(TAG) Look at Deactivitation and Decommissioning Focus Area
(DDFA) and AEAT as a source of technologies.

TFA Response: Agree. The Robotics group will be used as the
focus of understanding what the D&D Focus Area has to offer in this
area. AEAT will be considered for any new small tank retrieval activity.
The possibility of moving the AEAT Mobile Retrieval System from
ORR to another site is being evaluated.

(TAG) Should consider method to verify homogeneity of mixing in
(horizontal) cylindrical tanks. Geometry different than in vertical for
which "adequate" mixing performance determined. Gormer had
different injection methods.

TFA Response: Agree. This is now determined by how much
residue is left in the tanks after pump down. Deposits will be located
differently in the different shape tanks. An in-process method would be
desirable.
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(WVDP) Modify item B under the summary of need to: "The West
Valley Demonstration Project has HLW transfer piping and smaller
tanks that require further evaluation and cleaning as required to
complete the retrieval of waste sludges and resins from the facility.
These tanks include Tanks 8D-3, 8D-4, the LWTS Evaporator, the
Submerged Bed Scrubber (vitrification recycle), the vitrification feed
tank, and ion exchange vessels in Tank 8D-1 and possibly other
process building tanks and piping."

TFA Response: Comments incorporated

(WVDP) Change West Valley Nuclear Services (WVNS) to WVDP.

TFA Response: Text has been modified.

(WVDP) Task B2-1 funding should be $100K in FY01 and Task B2-2
should be $200K in FY01.

TFA Response: Accepted: Schedule has been adjusted

(ORNL) The schedule for this need is not adequately addressed by
the response. A mixture of sludge and resin must be retrieved and
treated from the T-1 and T-2 High Flux Isotope Reactor (HIFR) tanks
in FY2001. The response provides $150K to develop a retrieval plan in
FY2001. The scope should be change to support selection,
procurement, and operation of retrieval equipment for FY2001
deployment. The Technology Integration Manager (TIM) has been
made aware of this, and the response is being revised.

TFA Response: Accepted: Schedule has been adjusted

(ORNL) Waste being removed and treated from HIFR tanks is not
HLW. It is high-activity, low-level waste.

TFA Response: Accepted: Correction has been entered.

(ORNL) Progress to date described work from A9359, A9367, and
A9367, not this response. AEAT system was deployed in C-1 and C-2.
Transportable AEAT system was deployed in 3001A, not C-1 and C-2.

TFA Response: Accepted: Change has been completed.

9001, INEEL Integrated Radionuclide
Separations Process

(TAG) INEEL requested work be focused on sodium bearing waste
(SBW) – the site needs to be out of the SBW tanks by 2012.

TFA Response: Technical response revised.

(TAG) Downselect:

Transuranic (TRU) extraction (TRUEX) vs. universal solvent
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extraction (UNEX)

Crystalline silicotitanate (CST) vs. ammonium
molybdophosphate (AMP) -polycrylonitrile (PAN)

No separations – calcine direct treatment

Response will be focused on priorities based on 3/00
decision/downselect on SBW.

TFA Response: This is a placeholder that will be tailored to the site
decision.

(TAG) TAG questions need for scale-up testing on ion exchange
columns – revisit for TFA investment.

TFA Response: Large scale testing is needed for long term flow
studies to understand the life of the sorbent and the robustness of the
columns. This larger scale testing was conducted for ORR and SRS
and uncovered surprises at each site. The system at INEEL is
significantly different than the previous work, leading to the decision
this task is critical. The TIM discussed this with INEEL after the TAG
meeting, resulting in an affirmation that this testing is necessary.

(TAG) Question validity of need

Is it politically driven

General consensus that must meet state requirements in
consent order

INEEL waste volume is trivial and may not be worth the
investment – significant cost difference on disposal

Need to look at need with respect to entire complex

TFA Response: The cost estimate for the treatment options ranges
from $100M to $580M. We are proposing spending $1M to assist in
the decision making process and to provide technology support. This
is similar to the effort we are doing at SRS for the Salt Processing
Project, on a proportional basis. It is possible that TFA can provide
more cost effective solutions than the remote operation currently being
considered, such as the Hanford Compact Processing Unit which is
the model for the TRIAD demo at ORR and the Consolidated
Incineration Facility (CIF) Evaporator at Savannah River. TFA believes
this is a need that should be addressed.

(Midyear) Don’t you need to test the UNEX flowsheet for dissolved
calcine to support the EIS?

User Response: Not enough time or resources – we have the data
we need, but would be nice to have more.



TFA - Midyear Review Report FY00

http://emslws03/tfa/program/fy00myr/appc.stm[10/13/2009 11:06:30 AM]

(Midyear) When do you plan to conduct a gate review on the
separation alternatives?

TFA Response: We will wait on any gate review until INEEL
decides which alternative to use.

99032 Calcine Dissolution Solubility and
Kinetics

(INEEL) The budget table does not identify the performer for the
calcine dissolution work, although it is assumed to be INEEL. Is this
correct, or should this be a "to be determined" (TBD)?

TFA Response: The PIs will be determined through the TFA’s
performer selection process. For the technical response, INEEL is
assumed to be the performer, with modeling help from AEAT. AEAT
has done similar calcine dissolution, however, this work needs to be
done on actual real wastes, and INEEL has the waste and the hot
cells to do it.

INEEL staff has informed TFA that this work can be postponed
because the near term need is to work on SBW. Due to this guidance,
this task fell below the funding line, and is not expected to be funded
for FY01.

99054, Hanford Tank Waste Chemistry

(TAG) It is not clear that all listed needs are being addressed.

TFA Response: In the technical responses, the TFA is identifying
related science needs and Environmental Management Science
Program (EMSP)-funded projects that may be related to the science
needs submitted by the sites, but is not directly funding the work.
Related science projects were added to the response including "The
mechanics of bubbles in sludges and slurries," "Precipitation and
deposition of aluminum-containing phases," and "Numerical modeling
of mixing of chemically reacting, non-Newtonian slurry for tank waste
retrieval."

(TAG) Some needs are supporting equipment and process needs.

TFA Response: The solids monitor equipment activities are covered
in A9278. The scope and budget for this work was deleted from this
response.

(TAG) In Hunt report, clarify statement regarding Al/Si solubility and
small additions of Al/Si (stoichiometry). (ORNL/TM-1999/263)

TFA Response: Although not related to the technical response, this
comment is acknowledged and will be addressed by the PI.

(TAG) Very good! Much improved!
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TFA Response: Thank you, we’ve been working very closely with
the site users at Hanford and SRS and believe this is a critical project.

(SRS) Comment: Add the following for progress to date: "SRS
developed a non-Newtonian model for SRS sludge based on models
used by industry to provide higher accuracy for flow characteristics,
particularly in the transition region between laminar and turbulent flow.
Data will be collected during the Tank 8 to Tank 40 transfer in FY00 to
validate the model."

TFA Response: This was added to the technical response.

(CHG) Funding profile: In FY2000, the actual EM-50 total is $1375,
per Phil McGinnis. $500K of the TFA core $1500 was never released,
and now has been reallocated. There is an extra $100K in University
funding that wasn't here before. Is this new?

TFA Response: The TFA core funding is $1,425 after the $500K
that was never released is deducted from the original $1,925. FIU has
university grant funding of $150K (Slurry transport tests) and
Diagnostic Instrument Analytical Laboratory has university grant
funding of $100 (Feed Stability Chemistry and transport modeling) +
$100K (Saltcake dissolution). The university funding to support slurry
transport tests and feed stability chemistry is new for FY00. The
saltcake dissolution work is continued from FY99.

(CHG) "TFA contacted...." section: the name of Ken Hodgson is
misspelled.

TFA Response: Spelling was corrected in the technical response.

(ORNL) The ORR need for slurry transfers has already been met.
This response, therefore, does not directly address an ORR need.

TFA Response: Activities related to ORR slurry transfers were
deleted from the response.

No significant Midyear comments.

99070, Cesium Separations Using Crystalline
Silicotitanate

(TAG) Needs statement missing table 2 re CST (SR00-2034).

TFA Response: This will be discussed with SRS. Has no impact on
this response.

(TAG) Larry Bustard to provide Sandia National Laboratory (SNL)
documentation on temperature effects on CST.

TFA Response: The Salt Disposition team possesses all known
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SNL documents regarding CST for Cs removal. SNL to provide a
bibliography of their documents so we can verify the team has a
complete set of documentation.

(TAG) Clarify CST precipitation to mean precipitation on CST bed.

TFA Response: Response has been modified. There are two types
of precipitation that are issues: 1) precipitation of HLW supernate
components and 2) precipitation of materials that leach from the CST.

(TAG) Add monitoring to response.

TFA Response: Please clarify the comment.

(TAG) Expand 2001 description.

TFA Response: Response has been updated.

(TAG) Consider other advisors (Clearfield, Linda Wang)

TFA Response: The need for these particular individuals was
considered by the Salt Alternatives Team. The team has a contract
with Texas A&M University for the services of Ray Anthony. If
Clearfield’s services are required they can be added to this contract.
Linda Wang subject matter expertise is in column sizing. No work is
planned for this area in FY00 or 01. We have contracted with Dr.
Wang in the past and can do so again if the program needs require
this.

(TAG) Consider solvent extraction under TFA (strategic?)

TFA Response: The DOE approved the Solvent Extraction
Workscope matrix verbally on 2/9/00 and will provide EM-30 funding
to support this program in FY00.

(TAG) Idaho need at low pH not addressed.

TFA Response: Idaho will benefit from these studies and their
evaluation of CST. INEEL and TFA’s responses to these issues are
given in Technical Response A9501.

(TAG) Structure products to clarify lead for precipitation issue.

TFA Response: Changed text in Tasks 2 and 7.

(TAG) Meaning of "gas disengagement" equipment is not clear. I
thought the write-up meant "within the column." Major says it means
"outside the column." At any rate, the dollar amount seems to be high.

TFA Response: Clarified text in Task 3. This is not very expensive
for pilot-scale work involving round-the-clock operation and data
collection, and expensive materials such as the CST.
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(TAG) Under "Key Products" – report on alternate CST column
configurations. This is a FY01 product, but is given as FY00 product
as I interpret from text.

TFA Response: Deleted the deliverables for FY00 concerning
alternate column configurations. This work was delayed to FY01 at the
request of DOE-SR. Text was clarified.

(TAG) Thermal and radiation stability testing. HFIR – will tests be
designed to reflect actual service conditions (dose rate and
temperature) and thermal excursion conditions (same dose rate –
higher temperature for shorter time). Need to carefully consider
whether extra high dose and high temperatures – as an accelerated
reaction effects test – are valid bases to assess performance. Service
conditions would seem to be most meaningful tests (with realistic off-
normal thermal excursion).

TFA Response: The Salt Disposition team agrees that service
conditions provide the most meaningful test results. No change to the
document. Temperature will be controlled during the test in the range
of 25 -–30 C which has been shown not to have an effect on cesium
loading of CST. The amount of gas generated has been carefully
calculated to ensure it is representative of the real case. We should be
able to determine the quality of this estimate by collecting, quantifying,
and analyzing the gas generated during the test.

(TAG) In Alt Salt work, removal of "soluble TRU" is a need. In fact,
TRU removal is required soluble or not.

TFA Response: Technical Response A9580 describes the work to
demonstrate monosodium titanate (MST) to remove Sr, U, Pu, and Np.
Removal criteria have been established for each of these key
radionuclides. The resulting decontaminated salt solution meets all
criteria for disposal as Saltstone at SRS.

(ORNL) The ORR need for cesium removal is met under the A9586
deployment response. This response, therefore, does not specifically
address an ORR need.

TFA Response: This comment is correct. TFA was showing that the
Alternative Salt task has benefited from the work of the TRIAD. ORNL
does not benefit from this work.

(SRS) Task 1: FY00 work should include evaluation and testing (TBD)
for the modified/optimized CST product. Although it is likely that the
majority of this work will not occur until FY01, it should be our goal to
at least initiate this work in FY00.

TFA Response: We agree. The text in Task 1 has been modified to
indicate testing of the revised product will begin as soon as it is
available.
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(SRS) Task 3: Column gas disengagement is an engineering issue
(believed to be solvable) and is not a technology issue that needs to
be resolved in FY00 or FY01 to support a technology decision. The
scope of this task needs to be eliminated for FY00 and the funds used
for other activities that support a technology decision.

TFA Response: This is a very logical follow-on task to the tall-
column work that was performed in FY99. In FY99, critical technical
issues associated with the physical stability of CST and the behavior
of the CST under gas generation conditions were studied and resolved
using the tall-column system. Collection of a potentially flammable gas
within the head space of a column is a critical issue that may not be
easy to solve. The behavior of the gas in terms of tendency to
coalesce and separate from simulated HLW liquid needs to be
studied. If bubbles resist coalescence and remain small or tend of
cause foaming, separation will be difficult. The design and efficiency of
separation by the disengagement device are factors we should
evaluate now, not later when problems in this area with prototype
equipment become large cost adders.

(SRS) Task 5: Substitute "Optimization" for "Re-engineering"
wherever used in this technical response. Re-engineering implies a
major process rework and/or a paradigm shift in processing strategies.
All we are requesting is that UOP tweak their process for efficiencies
and verify resin stability for our application.

TFA Response: This change has been made. However it should be
noted that the magnitude of the manufacturing changes is not
currently known. This may be a "tweak" or may be substantial.

(SRS) Task 5: Remove the statement about "eliminate or reduce
chloride through use of nitrate form" since this change has already
been completed by UOP. In fact, since we know that we do not want
to use the chloride form of the resin in our process, from this point
forward all of our testing should be with the nitrate form of the resin,
unless a conscious decision is made to request the chloride form for
production.

TFA Response: This statement has been retained. To date the use
of the nitrate form has not met product specifications without rework.
The Salt Disposition Team has not reviewed any Cs removal
performance data for these batches and has not concluded the nitrate
form is acceptable. We agree that a change to the nitrate form has
several positive attributes and is a goal of the scope of work with UOP.

(SRS) Task 5: The lot-to-lot variability issue is not recognized as such
by UOP. They do not believe there have been enough lots produced to
make an assessment, and SRS would need to define the acceptable
variability for UOP when they are producing multiple lots.

TFA Response: A lot to lot variability of about 20% (800 to 1000 Kd)
is recognized by UOP. The most recent purchase of CST had a Kd of
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805 and UOP requested Westinghouse Savannah River Company
(WSRC) concurrence of acceptability prior to shipping (which was
granted). The Salt Disposition team desires to understand the
fundamental cause for this variation in an effort to better understand
the science of Cs removal by CST. The Salt Disposition team is
currently performing calculations, which provides the bases for a
minimum Kd specification.

(SRS) Modifying CST to remove alpha should be eliminated. This
scope was agreed to be future work unless the MST or alternatives did
not produce acceptable results in FY00. This may be future work if
determined to be needed later in the research and development
(R&D) program.

TFA Response: Agreed.

(SRS) See note on Task 1 above. If at all possible, testing activities
for modified/optimized CST material should be initiated in FY00.

TFA Response: Agreed. See above.

(SRS) Task 9: The scope of this task needs to be more descriptive.

TFA Response: Task 9 is traditionally paid by EM-40 co-funding. It
has been deleted.

99070, Tetraphenylborate Process for Cesium
Separations

(TAG) Need integrated process demonstration (with real waste, >1
liter, extended time run)

TFA Response: Task 1 includes additional real waste testing. The
Salt Disposition team agrees that the 0.5L scale used previously is
problematic and should be increased to as large as practical. May be
done in out years.

(TAG) Add 2001 detail.

TFA Response: Done.

(TAG) Identify where ESP work is going.

TFA Response: See revised Task 1 text.

(TAG) Is there any way to use late wash facility for scale-up? (rad
pilot unit late wash foaming)

TFA Response: The Salt Disposition team has prepared a position
paper on the scale and possible location for a pilot plant for both the
tetraphenylborate (TPB) and CST technologies. This position paper
recognizes the existing late wash facility as a prime location for the
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pilot plant. Authorization by the DOE for pilot plant construction is not
expected until after a technology is selected, and is beyond FY01.

(TAG) In Alt Salt work, removal of "soluble TRU" is a need. In fact,
TRU removal is required soluble or not.

TFA Response: A9580 describes the work to demonstrate MST to
Remove Sr, U, Pu, and Np. Removal criteria have been established
for each of these key radionuclides. The resulting decontaminated salt
solution meets all criteria for disposal as Saltstone on the Savannah
River Site.

(SRS) Task 1: This task should not ignore the possibility of other
significant catalysts besides palladium and copper.

TFA Response: Agreed. As noted in the task description, Cu and
Pd are known catalysts. Synergistic influences of other metals are
also being explored.

(SRS) Task 3: The scope of this task needs to be more descriptive.

TFA Response: See revised text.

(SRS) Task 5: Following "raw materials for operations", add "and
years of process operation."

TFA Response: Agreed.

(SRS) Task 6: The investigation of the amount of copper catalyst to
be used in the hydrolysis process seems appropriate; and additionally,
the efficacy of the hydrolysis kinetics should be quantitatively
assessed using analytical techniques for the soluble boron and TPB
intermediates. However, it does not appear that the scope associated
with proper sizing of the flowsheet to incorporate the hydrolysis
process should be a TFA funded activity. Why would this scope not be
considered a normal conceptual design optimization? This is not really
a technical or scientific issue.

TFA Response: The application of results is typically an EM-40 co-
funded activity. It was described here for completeness.

(SRS) Task 7: Does the formation of a mixed crystal present the
possibility of a potential "show stopper"? If so, should this not be
investigated in FY2000?

TFA Response: Available data indicates the mixed crystal is limited
to about 10% of the excess NaTPB. This is not considered a show
stopper.

(SRS) Task 8: The scope of this task needs to be more descriptive.

TFA Response: Task 8 is traditionally paid by EM-40 co-funding. It
has been deleted.
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(SRS) Task 9: Describe the deficiencies identified in the FY99
studies. Also, the primary intent is not process optimization (for
simulants), but rather to demonstrate process viability under
decomposition reactions representative of real waste.

TFA Response: Agree that the term "deficiencies" is misleading and
has been deleted. The deficiencies referred to were operational in
nature (e.g. level probe performance), not programmatic.

(SRS) Key Products "Palladium-catalyzed" does not reflect the
potential for non-palladium catalysts, as noted in Task 1 comment
above.

TFA Response: See task 1.

99070, Actinide Separations Using Monosodium
Titanate

(TAG) Bring forward work to look at alternatives (look at literature).

TFA Response: As indicated in Task 2 paragraph 2, alternatives to
MST will be studied. This will be a literature review of alternate
approaches used around the complex. This work will be completed in
FY00 and is currently underway. A key product will be a report on
alternatives considered.

(TAG) Np, Am need to be removed to lower levels than Pu + Am to
meet Saltstone criteria.

TFA Response: Am’s contribution to the total alpha criteria is
included. SRS waste has such small quantities of Am that removal is
not required.

(TAG) If Am rate is as low as Pu rate, don’t study Pu oxidation states'
effect.

TFA Response: Am removal has not been studied and is not
required.

(TAG) Chemical equilibrium and chemical kinetics model should be
developed rather than empirical model (e.g., pitzer).

TFA Response: We agree with the desire to have a first principles
model for MST removal of Sr, U, Pu and Np. However given the
different removal mechanism for the different species this task is
difficult as evidenced by prior attempts. Therefore, the current focus is
on an empirical approach. As more information is obtained on the
various mechanisms a return to the first principles approach will be
considered.

(TAG) Define 2001 work.



TFA - Midyear Review Report FY00

http://emslws03/tfa/program/fy00myr/appc.stm[10/13/2009 11:06:30 AM]

TFA Response: Done.

(TAG) Look at combining MST and an oxidant (KMnO4,
permanganate) to enhance Pu capture while taking advantage of MST
effectiveness for Sr removal. Prefer doing Sr, actinide removal in
series with TPB precipitation, - avoid complexity/uncertainty for
simultaneous capture process

TFA Response: The literature study cited in comment 1 will include
consideration of permanganate strike.

(TAG) In Alt Salt work, removal of "soluble TRU" is a need. In fact,
TRU removal is required soluble or not.

TFA Response: As described in this response statement soluble
TRU is removed by MST adsorption the Insoluble TRU is removed by
filtration. Work items remaining for filtration are described in Task 1.

(SRS) Task 2 - it should be clear that "alternative alpha removal
technologies" includes the investigation of other chemical separation
technologies (ion exchange, precipitation, sorption, etc.), besides
MST-based sorption/filtration.

TFA Response: Clarified the text.

(SRS) Task 2. The studies of MST alternatives will likely continue into
FY01 and should be included in the description of tasks.

TFA Response: Agreed and clarified.

(Midyear) Have you considered a titanium coating on zeolite as a
substitute for MST?

TFA Response: Deferred that option.

(Midyear) How will spent solvent be disposed? How will they handle
salt washing?

TFA Response: These issues will be considered in upcoming
activities.

99084, Solid Liquid Separation

No significant Midyear comments.

99086, CIF Evaporator

(SRS) The new schedule now shows the evaporator delivery in early
August instead of May. As we had discussed, given the uncertainty of
CIF operation, SRS didn't release Ionics to procure the expensive
Hastelloy stainless steel for about six weeks. So, between the material
delivery delay and arranging for a new fabrication window in their
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shop, the new date is early August. On page 3 under Key Products for
FY00, SRS is shown as installing the evaporator and performing
demonstration testing. Currently, we will be in the equipment
installation phase at the end of the fiscal year, but definitely not to the
point of doing any demonstration testing.

TFA Response: The milestones and deliverables for this task have
been changed to reflect the delay in receipt of the evaporator until the
end of the FY, and the checkout and installation occurring in FY01.
This has been worked through the EM-50 oversight system at SRS
and ORR and is being modified by the TFA Technical Team.

(ORNL) This response addresses two ORR needs: SLS under TK-05
and CsR/OTE under TK-11.

TFA Response: Yes. We will note this on the PEG.

(Midyear) If small tank TPB is not chosen, is CIF dead?

DOE SR Response: Not a current DOE position. Cost savings by
using evaporator.

(Midyear): What do you do with steam and concentrate?

TFA Response: Overheads are sent up the stack. Condensate
goes into blowcrete, then is grouted and stored as solid waste.

99019, Conditioning and Immobilization of Low-
Activity Waste

(TAG) If the technical response is based on no separations, need to
revise description to remove discussion of rad removal – state this as
an assumption. Don’t use or include rad removal in discussion of
"conditioning" –cover separately.

TFA Response: The current approach is to use no separations.
Rather than constraining the approach to include no possibility of
separations, some flexibility was introduced to provide the option of
separations in case it was needed. The final decision depends on
many inputs, including waste acceptance criteria at Envirocare, actual
sample analysis, etc. The text has been changed to better convey this
approach.

(TAG) Need to update portion of need dealing with ORTK-06 – base
on recent discussions.

TFA Response: The scope of the task has been reviewed with the
ORR user and it is consistent with the site’s requirements.

(TAG) Remove reference to "AEAT grant" – no longer exists.

TFA Response: Okay.
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(TAG) Add table to clarify how technical response products relate to
specific waste streams.

TFA Response: Details of the scope will be provided in the PEG

(TAG) Need to better describe what silica gel task is supporting – not
clear how this relates to waste stream – tie to grout tasks better. Need
to re-evaluate and update need for this based on the decision for
SBW.

TFA Response: Silica gel is a possibility for immobilization of the
SBW. Clarified in the scope.

(TAG) Funding sludge undissolved solids (UDS) in SBW tanks is not
addressed – need to speak to what the plan is.

TFA Response: The SBW task is a follow-on to the current task of
immobilizing newly generated liquid waste (NGLW). If the current
approach is implemented and no solid/liquid separations are required,
then the solids in the NGLW will be incorporated directly into the
grouted waste form. For SBW, a solids/liquid separation will be
required prior to ion exchange, for example. These solids and the solid
left in the tank (not sludge) will be characterized and treated
accordingly. Again, this is scope for future work and not part of the
near term work. Specific scope is dependent on characterization of the
UDS

(TAG) Page 1: AMP-PAN is not an (easily) elutable resin – and they
don’t plan on doing so.

TFA Response: We have changed the text. See response below.

(TAG) Page 2: There is not plan to dispose of AMP-PAN by grouting.

TFA Response: See response below.

(TAG) What they are thinking of is dissolving the AMP and sending
the resulting solution to high-activity waste (HAW) vitrification and the
PAN portion to grout. .

TFA Response: The text has been changed to reflect this.

(TAG) What is "Hanford’s mixed waste facility?" (included on vu-
graph). Is it made clear whether it is the private disposal facility that
happens to be located there, but is not part of the Hanford complex, or
is it a facility that is part of the Hanford complex? McGinnis used the
term "Hanford Facility" to denote the facility. I don’t’ think that’s what
Bill means.

TFA Response: This is the Hanford Site Solid Waste Disposal
Facility. The actual disposal site is in Trenches 31 and 34 of the 218-
W-5 Burial Ground. We have included this in the text.
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(TAG) This technical response appears to meet the expressed site
needs. It is not clear why the work on the ORR Foster Wheeler
product is done.

TFA Response: The task is one of validation of the approach taken
by Foster Wheeler at ORR. This is a need expressed by ORR. It was
associated with the INEEL need since both focus on ensuring that the
final waste form meets the land disposal restriction requirements.

(Midyear) Has there been any connection with Mixed Waste Focus
Area in this effort; (silica gel)?

TFA Response: Bill (Holtzscheiter) has been in touch to ensure
duplication is not occurring.

(Midyear) What is the goal of the demonstration?

TFA Response: Disposal, not storage. This subject was covered at
the Closure Workshop in February; treating as mixed waste to meet
Envirocare disposal criteria.

(Midyear) Does INEEL plan to do any removal from SBW, other than
Cs?

TFA Response: Separations will be in part based on the
acceptance criteria for the destination disposal site.

99048, Prediction of Long Term Performance of
Immobilized Low Activity Waste Glasses

(TAG) On the issue of Na ion exchange and its influence on pH in
disposal system: Corning did extensive work on composition effects
on ion exchange in glasses. I suggest asking them for help on this
topic. Initial contact could be with Dr. Ben Bausal (607-974-3772), or
Dr. Charles Craig (607-974-3610)

TFA Response: We will follow up as soon as we can. Thank you.
This also relates to Pete McGrail’s EMSP effort.

99068, Specify and Enhance Design of High-
Level Waste Glass Melters

(TAG) Look at Argon (Ar) purge of pour spout (siphon break)

TFA Response: An Ar purge, intended as a siphon break, was
included in the design of Defense Waste Processing Facility (DWPF)
melters #1 and #2. A short time after startup the Ar purge line plugged.
Although this was identified by SRTC as a notable difference between
the prototype and the production melter, I believe it was considered
inconsequential and nothing was ever done to resolve the problem
and restore flow. The technical response will incorporate this issue into
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the program (if the equipment is not compatible), and evaluation will
be performed. The concern of the TAG will be communicated to
DWPF personnel.

(TAG) Send copies of reports to TAG

TFA Response: We will send copies of the test plans and technical
reports generated from this task to the TAG. August, 1999 (WSRC-
TR-99-00305, Rev. 0) summarizes Clemson pour spout work and will
also be sent.

(TAG) I believe I could be of some help with Clemson & FIU
programs if I had any information about them.

TFA Response: Arrangements will be made for Frank Woolley to
visit Clemson when the technical team is together for either planning
or performing a run.

(TAG) No mention of extensive work on melting rate by GTS Duratek
& Vitreous States Laboratory (VSL) – how is program to improve
DWPF melting rate connected to GTS Duratek/VSL?

TFA Response: This work supports the BNFL (a U.S. subsidiary to
British Nuclear Fuels Limited of the United Kingdom) privatization
contract at Hanford and is not currently available to the TFA.

(TAG) Melting rate is primarily determined by the rate of heat transfer
from the melt to the feed, and by the energy requirement to evaporate
water in the feed. Heat transfer from melt to cold cap is primarily
determined by the amount of foam formed in the lower layer of the
cold cap. Foaming is the result of gas release at high temperature,
largely the result of excessive amounts of unstable oxide in the feed
(e.g. sulfates, ferric oxide) which decompose only at near-melt
temperatures. It is sensitive to small changes in the feed makeup, and
especially to changes in components that affect the redox conditions
in the cold cap. Melting rate is largely influenced by foam formation in
lower part of the cold cap. Hrma, Perez & others studied this in early
1990. Is this information incorporated in DWPF practice? Could I see a
copy of the report on this?

TFA Response: Under the Hanford Waste Vitrification Plant
(HWVP) project and the Nuclear Waste Treatment Program (NWTP),
engineering modeling, laboratory studies, and pilot-plant vitrification
tests were performed between 1989 and 1994. A partial bibliography
of the work that has been conducted at PNNL is provided below. Joe
Perez is trying to determine whether any work was continued after this
report by the NWTP. The evaluation consisted of several activities. A
statistical analysis was performed using nonradioactive tests
conducted world-wide (for which data could be obtained), e.g., WVDP,
SRTC, PNNL, Kernforschungszentrum Karlsruhe (KfK), etc. Modeling
and laboratory studies were also conducted to assess composition
and concentration effects on melt rate and the use of plenum heaters.
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In general, the results were not sufficiently quantitative to make any
firm recommendations. Probably the most influence the work had was
in initiating a significant amount of research by HWVP and NWTP of
cold cap chemistry and the effects of glass former selection, rheology,
etc. The remaining references were gleaned from a quick review of
available literature sources and discussions with PNNL staff that
conducted much of the research. The total list of work is about twice
the number. Based on the publication dates of the literature it is likely
that the results came too late to effect current DWPF operations. From
1990 to 1994, DWPF and SRTC were conducting plant commissioning
activities and responding to significant HLW flowsheet changes.
Therefore, the research conducted during this period should be
assessed by the SRTC and PNNL TFA staff as part of the initial
activities. To answer the question whether this work was incorporated
into DWPF practice is not a simple matter. There are many factors
that affect the DWPF flowsheet so the answer is probably partially.

1. "Preliminary Studies of Vitrification Rate Enhancement" 1989
(unpublished - there may be a journal article summarizing this
work), ML Elliott, CC Chapman, LL Eyler, and DD Yasuda,
PNNL.

2. "Melt Rate Predictions for Slurry-Fed Glass Melters" 1993,
(unpublished), CJ Freeman, HWVP Report: PHTD-C93-04.15K,
PNNL.

3. "Physical Modeling Studies of the HWVP (i.e., DWPF) melter
and an Alternate (i.e., WVDP) Design," 1990, (unpublished -
there may be a journal article summarizing this work), RD
Peters, HWVP Report: HWVP-90-1.2.2.04.08A, PNNL.

4. "The Effects of Melting Reactions on Laboratory-scale Waste
Vitrification," 1995, PA Smith, JD Vienna, and P Hrma, PNNL,
published in Journal of Material Research, Vol. 10, No. 8, pp.
2137 - 2149.

5. "The Role of Frit in Nuclear Waste Vitrification," 1995 (?), JD
Vienna, PA Smith, DA Dorn, and P Hrma, PNNL, published in
Environmental and Waste Management Issues in the Ceramic
Industry II, pp. 311 - 325.

6. "Feed Process Studies - Research-Scale Melter," 1996, KF
Whittington, DK Seiler, J Luey, JD Vienna, and WA Sliger,
PNNL-11333

7. "Effect of Cold Cap Chemistry on Waste Melter Vitrification
Kinetics," 1995 (?), HD Smith, GL Smith, EM Tracey, PNNL and
DK Peeler, SRTC, Published (but couldn’t determine reference
at this time)

8. In Ceramic Transactions, Nuclear Waste Management IV, Vol
23:
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"The Effect of Slurry Rheology on Melter Cold Cap
Formation," DD Yasuda and P Hrma, PNNL, pp. 349 - 359

"Drainage of Primary Melt In a Glass Batch," P Hrma, CE
Goles, and DD Yasuda, PNNL, pp. 361 - 367

"Computer Modeling of Ceramic Melters to Assess Impacts
of Process and Design Variables on Performance," LL
Eyler, ML Elliott, DL Lessor, and PS Lowery, PNNL, pp.
395 - 407

"Results of a Pilot-Scale Melter Test to Attain Higher
Production Rates," ML Elliott, JM Perez, and CC
Chapman, PNNL, pp. 409 - 418

(TAG) Need a major program on melting rate and foaming.

TFA Response: The program outlined by Dan Lambert in response
to Technical Task Request (TTR) #HLW/DWPF/TTR-00-0006 (a site
internal technical request) is aimed at exploring methods for increasing
melt rate in DWPF. Areas to be evaluated include more reducing
melter feeds, less refractory frits (higher alkali), increased alkali
concentration in the sludge, and alternative reductants. This program
is integrated with the TFA task.

(TAG) A program is needed to understand foaming under the specific
feed conditions of DWPF. The results will not be easily extrapolated to
other feeds (e.g. Hanford or INEEL), but the method of study should
be applicable. Foaming can be produced and studied on a small scale,
but it is necessary to feed and melt continuously over long enough
times to establish steady- state conditions in the cold cap.

TFA Response: The program identified above will attempt to
understand foaming for DWPF feeds in crucible melts and small batch
melters. INEEL feeds will be looked at in glass formulation work and
subsequent pilot scale melter work at Clemson. A small scale slurry
fed mini-melter will be available later this year and could be used with
DWPF feeds to evaluate melt rate over long enough times to establish
steady state conditions in the cold cap. These tests are extremely
expensive and it doesn't appear the money is available for that at the
present time.

(TAG) A program is also needed to find ways to maximize solids
loading in the feed, since melting rate is very strongly influenced by
the amount of water that must be evaporated.

TFA Response: There are efforts underway already by DWPF
personnel to look at this. They have made some improvement by
modifying flushing volumes, etc. One item that causes low solids is
frequently stopping feeding and having to re-prime the feed pumps
when you start again. Improving melt rate and reducing foaming will
help this.
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(TAG) Need to share experimental methods and results between
sites (including Hanford).

TFA Response: The data and test results documented through out
this program are openly available to all the sites, including the
privatization vendors.

(TAG) Pour spout on DWPF melter 1-present design has such
serious flaws that consideration should be given to rebuilding melter 2
and changing the purchase specs for melter 3.

TFA Response: The second melter is not considered available for
major modification, because it is a standby spare. Since the first
melter near end of life, significant modifications are not likely to melter
2.

(TAG) Present efforts aimed at testing design improvements should
be redirected to testing new approaches.

TFA Response: There has never been sufficient personnel
allocation and funding to redesign and test an alternative spout mated
to the existing melter. The closest was design studies conducted by
HWVP with collaboration from DWPF. The alternatives all create
substantial schedule risk.

The existing spout is not as big an issue as it may seem. The main
issue is that changing it out requires changing the whole melter.
Functionally the spout has operated for 6 years. Issues now facing it
are erosion/corrosion of the spout, insert design to accommodate
corrosion, improved insert mating for future melters, leveling
temperature gradients in the spout, and replaceable heaters. All, with
the possible exception of replaceable heaters, can be accomplished by
evolutionary changes of the existing design.

(TAG) What exactly is the program at FIU on glass flow dynamics
and how is it expected to impact delivery system designs for DWPF,
Hanford, INEEL? What has been accomplished so far?

TFA Response: The main objective of the FIU program is to
determine the region of stable glass flow conditions for various eroded
pour spout knife edge conditions. More specifically they are looking at
the deflection of molten glass pouring over the pour spout knife edge,
performing flow visualization tests under transient conditions, and
determining conditions conducive to wicking. The information will be
utilized in insert design and future pour spout modifications.

(TAG) What specific design features are being tested at Clemson?
What results have been obtained so far? How will results be scaled up
to production melter flow rates?

TFA Response: The Clemson tests are at full DWPF scale, and
have steady state operation at 25 to 180 pounds per hour, with
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instantaneous rates at 1000+ pounds per hour. Internals are identical
to DWPF except for wear. Tests have studied wetting of the spout,
changes in pour rate, surging response, glass temperature, spout
temperature, insert designs, and insert alignment, as well as
siphoning. Programs are underway for better imaging of the spout for
melter diagnostics, and 5 alternative spout insert designs will be tested
as soon as they are fabricated. A report is out on the initial year’s
testing, and one is in draft on siphoning & dynamic pouring.

(TAG) In considering platinum claddings in DWPF pour spout
designs, how is destruction of the Pt by even brief contact with
reduced glasses to be avoided?

TFA Response: We are currently considering packing type seals.
The are generally no reduced metals or sulfides, except for noble
metals and noble metal tellurides. A packing seal should prevent
interaction.

(TAG) How are changes in melter feed chemistry expected to affect
corrosion in the pour spout?

TFA Response: It has been proposed that the super-oxidizing
condition from excess nitrate removes Cr2O3 by oxidizing it. The
protective layer is thereby removed, and another starts to form,
leading to relatively rapid loss, especially under flowing and
intermittent wetting conditions.

(TAG) Has consideration been given to adopting for DWPF the
pouring system concept used by WVDP and planned by BNFL/Duratek
for Hanford? It appears to be robust and is much closer to commercial
glass melter delivery systems than the design of DWPF-1.

TFA Response: We believe the WVDP spout to be less precise in
pour stream direction control. For engineering reasons they are closer
to the can. They also have a larger can opening that cannot be
accommodated in DWPF without reengineering the canister closure,
canister turntable, transfer devices, the decon cell, and the canister
transporter. The canister welder would need redesign and re-
certification, possibly including drop testing.

(TAG) The fundamental principle of glass delivery is to minimize heat
loss (and hence viscosity increase) from lip to receiver. The present
DWPF pour spout design violates this principle. In my opinion, the
DWPF pour spout design should be replaced, not refined.

TFA Response: Redesigning the spout heaters and insulation
package is possible. However, the only thing that might free up time
and money for a total redesign is noble metal effects.

(TAG) Melter life-noble metals accumulation in DWPF and should be
investigated by intentionally feeding high-noble metals waste for some
time, then shut down and examine the melter.
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Cold be run to failure by noble metals shorting

Consideration should be given to feeding high noble metals
waste to DWPF-1 during the period prior to its removal. A careful
examination/autopsy of the melter could be much more
instructive than a large number of crucible and pilot tests in
predicting future problems with the production melter.

TFA Response: This would be nice to do but we can't intentionally
feed high noble metals waste to the melter. That involves the whole
HLW system planning process - waste removal, etc. Part of the next
sludge batch (Tank 8) has high noble metals so we're hoping it makes
it into melter 1 but there's no guarantee. Also, we can't autopsy the
melter because it will contain highly radioactive HLW glass. The
facilities and equipment to do an autopsy on a radioactive melter don't
currently exist. We're trying to put together a proposal/program for a
brief look at certain components (primarily from a materials
perspective).

(TAG) Conditioning HAW: Why is waste to be dried to a granular
solid? All the HLW feeding technology used to date is base on
pumping slurries. Commercial glass melting operations universally
employ solid feeds, but are notoriously prone to plugging and losses of
dusts. A solid feed for INEEL will require development of feeding
systems to overcome difficult problems of transport and metering of
particulates.

TFA Response: The INEEL calcine waste already exists as a
granular solid. The liquid HLW from processing operations is calcined
and then stored in stainless steel bins. The solids handling problems
would need to be evaluated against those problems associated with
slurry handling to arrive at the best alternative. The advantages of
reverting back to a liquid waste are not readily apparent.

(Midyear) Why are you doing this since the EIS is deferring the
decision on calcine disposition?

TFA Response: Idaho is deferring the decision on calcine due to
lack of data; need to characterize the bin sets in order to bound the
options.

99073, Improve Waste Loading in High-Level
Waste Glass

(TAG) Look at Ca addition for halides.

TFA Response: Added to the technical response, technical
approach.

(TAG) Blending of Idaho calcines to take advantage of CaF2
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TFA Response: Added to the technical response.

(TAG) Validate need for phosphate work with Hanford wastes.

TFA Response: Will be done as part of the evaluation of problem
constituents and input from blending.

(TAG) Address comment regarding the cost of
pretreatment/separations.

TFA Response: Technical response modified.

(TAG) Hanford performance requirements – is this Phase I or Phase
II – specify.

Hanford 2d paragraph – any high crystalline glass would
probably be non conforming?

Hanford 2d paragraph – It is more than the impact of insoluble
phases on durability. It relates primarily in demonstrating the
mechanism for radionuclide release from the system

TFA Response: technical response modified to incorporate
comments.

(TAG) Excellent that composition work for all three sites is in an
integrated program.

TFA Response: Thank you.

(TAG) Liquidus is more difficult to predict than other properties, since
it involves the thermodynamic stability of a number of unrelated
phases, and in practice also involves the kinetics of crystallization of
these many phases

Prediction of liquidus should be separated into two approaches:
a compositional model for rough estimation of liquidus and of
expected phases, and a rapid laboratory test procedure to
experimentally determine more precisely the liquidus and
phases present in compositions close to a waste composition of
specific interest.

TFA Response: This is the approach used to narrow in on the
expected liquidus temperature during experimentation. Both PNNL
and SRTC have operable liquidus models. The one resulting from this
work is being incorporated into the DWPF process control system
after some additional work on appropriate frit compositions for sludge
only operation.

(TAG) This two step approach, combined with a strategy of producing
waste glasses with insoluble phases, has the potential to substantially
reduce the volume of waste.
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TFA Response: As mentioned above, the part with insoluble
phases is subject to verification that the concerns raised can be
addressed and basically that the phases are sufficiently understood to
be predictable.

(TAG) An accompanying effort is needed to evaluate means of gently
stirring the bath during melting, to keep insolubles in suspension until
they can be discharged. This approach also has a high potential as a
strategy for dealing with noble metals.

TFA Response: Stirring or mixing is an option being evaluated as
part of A9768-Melter Development and Improvement.

No significant Midyear comments.

99077, Remote Disassembly of High-Level
Waste Melters and Other Processing Equipment

(WVDP) This technical response will require significant travel, which
will need to be addressed in the TTP.

TFA Response: Technical response modified to indicate significant
travel requirements.

(WVDP) In other comments, change Federal Energy Technology
Center (FETC) to NETL.

TFA Response: Accepted; technical response modified.

(WVDP) Change task titles in spreadsheet as follows:

1. Develop and Define Key Process and Facility Functional
Performance Requirements

2. Functional Performance Requirements for WVDP $50K in FY01

2.1.1.1.1 Benchmark technologies and methods through
interviews and performance of site and vendor visits (includes
travel) $30K in FY01.

3. Develop a test plan to demonstrate technology for
decontamination, size reduction, and disposal of melter parts.

TFA Response: Spreadsheet was modified to incorporate the
content of the above comments.

(WVDP) $1200K in FY01 of site funding are rollups from SRTC and
not WVDP funding.

TFA Response: Co-funding in both the technical response and the
spreadsheet was modified to show matching funding for WVDP per
input from Steve Barnes. The drafts reviewed prior to midyear did not
have complete co-funding information.
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99023, Enhanced Grout Formulations for Tank
Closure

(TAG) The grout formulation without assurance that adequate in-tank
mixing can be attained would negate the formulation.

Grout formulation for tank closure should include a vast literature
survey of grout formulations. After all, an immobilized grout
waste form is what is needed for tank closure. This one year
expenditure (01) seems unusual for any development program.
Can it be finished? If so, great. Will there be a report that tells
how to prepare a grout for closure?

Look at DWPF Saltstone analysis lab as suggestion for WVDP
toxicity characteristic leach procedure/distribution coefficient
analysis on hot grout samples.

Not clear what technology development element is.

Consider providing technical assistance only to recommend a
lab/process to go to.

Need to tie the Idaho technical response with A9719 grout
formulation work.

Has literature search on grout formulation for acid waste been
done?

Need to look at this as the maintenance of technical capability in
grouting for tank closure.

Centralize capability and make it available across complex.

Don’t anticipate waste heel will be acidic.

Important to validate this assumption.

Need to update following next week’s closure workshop.

TFA Response: The TFA held a joint closure / immobilization
meeting on February 10, 2000 in Las Vegas, Nevada. One outcome of
the meeting was a clear articulation that grouts are formulated for a
specific purpose. For example, frequently tank closure operations
require that grouts have no free water after injection. Such a
requirement may not apply to other grouting needs. Within this context
it was recognized that an important role for the TFA would be the
development of an improved understanding of grout chemistry. This
would be accomplished by summarizing the literature information,
through interactions with other grout experts, and by performing a
matrix of surrogate grout tests that are designed to determine the
relative importance of various grout additives and sorbents for in-tank
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grout stabilization. A second role would be comparison testing of new
enhanced grout formulations for tank closure (such as WVDP's
enhanced grout that contains sorbents as well as reducing agents) to
more established tank closure formulations such as SRS’s reducing
grout. Technical Response A9923 has been revised to reflect these
two activities.

It is the intent of the TFA to select the performer for the A9923 effort
via a competitive process. SRTC, ORNL, PNNL, Brookhaven National
Laboratory, and others will be contacted to determine their interest in
the effort and associated expertise.

TFA’s A9923 effort to develop an improved understanding of grout
chemistry would support grout formulation efforts of A9719. The grout
community’s experience with grouting acidic wastes has been
examined as part of the TFA A9719 effort.

(WVDP) How much of the $450K in FY01 is for WVDP? WVDP would
use $250K.

TFA Response: The performer for A9923 will be competitively
chosen by the TFA. It is likely that funding will not directly be provided
to WVDP. The strategy for the A9923 response was discussed with
WVDP personnel during a Closure/Immobilization Meeting on March
10th in Las Vegas, Nevada.

(ORNL) The response does not adequately separate the specific
tasks and funding for each site. Additional input is needed before
comments can be made.

TFA Response: Consistent with TFA policy on new start efforts, the
performer for this activity will be selected competitively. Note that the
goal of the work is to develop an improved science understanding of
grout chemistry. A key contribution to this understanding will be
achieved by performing a matrix of surrogate grout tests that are
designed to determine the relative importance of various grout
additives and sorbents for in-tank stabilization of alkaline and acid
wastes. A second key contribution will be comparison testing of
several grout formulations (SRS’ reducing grout, WVDP's enhanced
grout, etc).

(INEEL) Site Technology Coordination Group need ID-2.1.65
Treatment/Disposition of Removed Tank Solids should be removed
from Technical Response A9709 and added to Technical Response
A9923.

TFA Response: Technical Response A9923 deals with grout
formulations for in-tank closure operations. Treating and dissolving of
tank solids once removed from a tank is not directly addressed in
Technical Response A9923.

99024, Tank Closure Criteria/Decision Support
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Combined with Technical Response A9923.

99085, Demonstration of Grout Injection
Technology for Tank Closure

(TAG) What are adequate performance requirements?

ORR has none.

Grouting of Old Hydrofracture Facility (OHF) tanks is above state
requirements; extra assurance.

What was done with the two grouted tanks in Odessa, Texas?

With the FY00 work completion, why does TFA provide $1.1M
for FY01? Does the grout recipe change? Once the Multipoint
Injection™ (MPI™) technology is demonstrated in a tank – that
should be good for all tanks?

TFA Response: ORR and the TFA originally began their
investigation of MPI™ because ORR wanted to close its 20-foot
diameter TH-4 tank without retrieving the residual waste in the tank.
The waste was viewed as being more benign than waste in the other
GAAT tanks, did not have the access ports to support a Modified Light
Duty Utility Arm (MLDUA) retrieval operation, and the tank was
isolated from the rest of the GAAT tanks. Hence, ORR desired a
technology that would thoroughly mix the grout with a few feet of
residual waste. They hoped to convince their regulators that this would
be an acceptable tank closure approach. Cold testing of MPI™ for a
TH-4 application was performed in December 1997. It demonstrated
that MPI™ would achieve mixing of the waste with grout.

At about this time, the contractor for environmental restoration efforts
at ORR changed. The new team, in conjunction with DOE-OR,
decided that the most prudent path forward would be to attempt to
retrieve the waste from TH-4 prior to closure. A Russian Pulsating
Mixer Pump technology will be utilized for this retrieval operation
during FY2000. Depending on how successful the retrieval operation
is, there may or may not be substantial residuals left in TH-4. If
significant residuals remain, ORR has indicated their desire to use
MPI™ during FY2001 for closing TH-4. This would be a hot
deployment demonstration of MPI™ for a vertical tank and represent
the completion of vertical tank activities begun by the TFA in 1997.
The reason for deploying MPI™ in such a situation would be to present
to the state regulators that the residual waste is well mixed with grout.

During FY1999 the TFA cold demonstrated the MPI™ technology for
application to horizontal tanks. This was in response to need
statements from both ORR and SRS. Both sites had underground
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horizontal tanks with small quantities of residual waste. Both sites
wanted a grout injection / mixing technology that they could present to
their regulators during negotiations on closing the tanks. Ultimately,
ORR’s regulators declared the OHF tanks to be clean and the extent
to which the residuals are mixed with the grout used to fill the tank is
not a performance requirement. ORR has decided to utilize MPI™ to
ensure that the OHF tank residuals do mix with the grout as the OHF
tanks are closed. SRS has not yet completed its negotiations with its
regulators. Its goal is to argue that mixing grout with the residuals is
acceptable and preferable to attempting to retrieve the residuals.

During the MPI™ horizontal tank cold demonstration, both ORR and
SRS personnel visually watched MPI™ in-tank mixing on a video
display. It was clear that the turbulent mixing produced by the MPI®
process would result in a grout, residual mixture. Hence, when the
grout set unexpectedly early and the planned core sampling was no
longer feasible, that portion of the test plan was not done because
attendees at the cold demonstration were already convinced of
MPI™’s mixing effectiveness. As part of the MPI™ purchasing
agreement for the cold demonstration, disposal of the filled tanks
became the responsibility of the Odessa Company supporting the cold
demonstration. ORR does plan on retrieving core samples from its
OHF hot deployment so that the mixing effectiveness can be better
evaluated.

Upon completion of the FY2000 hot deployment of MPI™ for the ORR
OHF tanks, horizontal-tank hot deployments will have been
demonstrated for tanks with reasonable size access risers. The
FY2001 hot deployment at SRS will show that horizontal tanks with
small 4-inch limited risers can be closed with MPI™. The FY01 hot
deployment at ORR on TH-4 will show that vertical tank closures can
be accomplished.

(WVDP) WVDP does not plan to participate in this technical
response. No funding for the WVDP is necessary here.

TFA Response: The funding mentioned in A9985 is for hot
deployments of MPI™ at ORR and at SRS.

(ORNL) The technical response does not adequately separate the
specific tasks and funding for each site. Additional input is needed
before comments can be made. Based on FY2000 activities at the
OHF, the budget for this response appears to be too low. ORR will
require $750-950K to complete the task at TH-4.

TFA Response: The MYTR FY01 budget estimate for the TH-4
MPI™ demonstration effort was increased to $750K.

(ORNL) Regulatory approval for use of this technology on TH-4 will
be required after sludge retrieval using the Russian Pulsating Mixer
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Pump is completed.

TFA Response: The TFA agrees that hot deployments do require
regulatory approval before implementation.

ADDITIONAL TAG COMMENTS

Time for DOE to inform shareholders that DOE sites will not be
returned to greenfield condition. Can TFA prepare some
statement that would provide the magnitude of costs to return a
DOE site to greenfield conditions?

Every technology that TFA works with should include a lifecycle
cost analysis.
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Action Tracking

TECHNICAL
RESPONSE ACTION

ASSIGNED
TO STATUS

99046 Check on status of funding
for Fluidic Sampler J. Cruz In progress

99067

Investigate discrepancy in
funding for WVDP AWRS
($475 funding came in as
opposed to $600)

Technical Team Complete

99068 Review melter task with K.
Picha B. Holtzscheiter Complete

99076
Determine impact of delay in
Pipeline Unplugging
procurement

Technical Team Complete

99085
Find out how small an
opening could be used with
MPI – get back to J. Roach

L. Bustard In progress
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Project Checklists/Maturity Evidence

99001 Radionuclide Separations Processes for INEEL

99019 INEEL LLW Immobilization

99023 Idaho Tank Closure Demonstration

99043 Hanford EN Corrosion Probe

99043 ORNL Tank Corrosion Monitor

99043 SRS EN/EIC Corrosion Probe

99046 Hanford/INEEL Fluidic Sampler

99048 Testing/Prediction of Long-term Glass Performance

99052 Hanford Pit Operations Enhancements

99054A Waste Preparation and Transfer Chemistry

99067 Hanford SST Retrieval

99067 SRS Chemical Cleaning

99067 West Valley Advanced Waste Retrieval System

99068 Improve Performance of HLW Melters

99068 SRS DWPF Melter Performance Improvements

99070 SRS Salt Processing Project – CST Alternative

99070 SRS Salt Processing Project – MST Alternative

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
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99070 SRS Salt Processing Project – Solvent Extraction Alternative

99070 SRS Salt Processing Project – TPB Alternative

99071 Alternative Filtration Technologies

99073 Improved HLW Glass Loading

99076 Waste Transfer Line Plugging Prevention/Unplugging

99077 ASTD West Valley Vitrification Expended Materials Processing
System

99078 Dual Coriolis Slurry Monitoring

99082 ORNL FFA Tank Mobile Retrieval System

99084 Solid Liquid Separations

99085 Demonstrate Grout Injection Technologies

99086 SRS CIF Evaporator

SRS Tank 19 Heel Retrieval
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Appendix F

Other FY00 Reviews

FY00
Technical
Response

Project ASME
Review

Gate
Review

99019 Low-Activity Waste Forms/Newly
Generated Liquid Waste Cementation X

99043 Corrosion Species Probe for Savannah
River Site X

99052* Remote System for Pit Operations and
Maintenance X

99067 Chemical Cleaning of Tanks X

99067 Heel Retrieval from Unobstructed Tanks
(Tank 19) X

99068 Defense Waste Processing Facility Melter
Improvements X

99071 Alternative Filtration Technology X

99073 Improve Waste Loading in High-Level
Waste Glass X

99076 Pipeline Unplugging Methods X

99085 Demonstration of Grout Injection
Technology for Tank Closure X

* Not reviewed at Midyear
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Environmental Management Science Program
Tasks

 
EMSP

Project
#

EMSP Project Title PI Affiliation
3-year
EMSP

Budget

Year of
Award

AR-
WT-01-

01
In-Situ Waste Analysis

65435

Millimeter-Wave
Measurements of
High-Level and Low-
Activity Glass Melts

Woskov MIT $1,429,400 1998

S-WT-
04-01 Tank Corrosion

60219

Development of
Advanced
Electrochemical
Emission
Spectroscopy for
Monitoring Corrosion
in Simulated DOE
Liquid Waste

Macdonald Penn State
University $350,000 1997

60401

Mechanism of Pitting
Corrosion Prevention
by Nitrite in Carbon
Steel Exposed to
Dilute Salt Solutions

Zapp SRTC $650,000 1997

S-WT-
05-01 Technetium Chemistry

59990

Fundamental
Chemistry,
Characterization, and
Separation of
Technetium
Complexes in Hanford
Waste

Schroeder LANL $730,000 1997

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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60017

Removal of
Technetium, Carbon
Tetrachloride, and
Metals from DOE
Properties

Mallouk Penn State
University $390,000 1997

60296

Research Program to
Investigate the
Fundamental
Chemistry of
Technetium

Edelstein LBLL $900,000 1997

S-WT-
06-01 Improved Waste Loading in HLW Glasses

59827

The Influence of
Radiation and
Multivalent Cation
Additions on Phase
Separation and
Crystallization of Glass

Weinberg University
of Arizona $723,000 1997

S-WT-
07-01 Long-term Waste Glass Performance

54982

Analysis of Surface
Leaching Processes in
Vitrified High-Level
Nuclear Waste Using
In-Situ Raman
Imaging and Atomistic
Modeling

Simmons University
of Florida $559,000 1996

 60020 Stability of High-Level
Waste Forms Besmann ORNL $762,000 1997

 60362

Ion-Exchange
Processes and
Mechanisms in
Glasses

McGrail PNNL $901,000 1997

S-WT-
08-01 Waste and Radionuclide Chemistry

54621

Chemical Speciation of
Strontium, Americium,
and Curium in High-
Level: Predictive
Modeling of Phase
Partitioning During
Tank Processing

Felmy PNNL $1,050,778 1996

 54646
Interfacial Radiolysis
Effects in Tank Waste
Speciation

Orlando PNNL $871,389 1996

 55229 The NOx System in
Nuclear Waste Meisel ANL $1,200,833 1996

65368

Speciation,
Dissolution, and
Redox Reactions of
Chromium Relevant to
Pretreatment and
Separation of High-
Level Tank Wastes

Rai PNNL $899,375 1998

Characterization of
Actinides in Simulated
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65398 Alkaline Tank Waste
Sludges and Leach
Solutions

Nash ANL $930,000 1998

65408

Mechanisms and
Kinetics of Organic
Aging in High-Level
Nuclear Wastes

Camaioni PNNL $900,000 1998

AR-
WT-08-

01
Waste Chemistry and Physical Properties for Processing

55179
Acoustic Probe for
Solid-Gas
Suspensions

Tavlarides Syracuse
University $750,841 1996

54890

On-line Slurry
Viscosity and
Concentration
Measurements as a
Real-time Waste
Stream
Characterization Tool

Powell
University

of California
at Davis

$691,154 1996

54628

Colloidal Agglomerates
in Tank Sludge:
Impact on Waste
Processing

Tingey PNNL $1,788,000 1996

54773

Microstructural
Properties of High-
Level Waste
Concentrates and Gels
with Raman and
Infrared
Spectroscopies

Agnew LANL $465,000 1996

59982

Reactivity of
Peroxynitrite:
Implications for
Hanford Waste
Management and
Remediation

Lymar BNL $699,999 1997

59993

Dynamic Effects of
Tank Waste Aging on
Radionuclide-
Complexant
Interactions

Chamberlin LANL $549,000 1997

60143

Foaming in
Radioactive Waste
Treatment and
Immobilization
Processes

Wasan
Illinois

Institute of
Technology

360,360 1997

 60403
Phase Chemistry of
Tank Sludge Residual
Components

Krumhansl SNL $1,157,000 1997

AR-
WT-09-

01
Radionuclide Separations

54735

Development of
Inorganic Ion
Exchangers for
Nuclear Waste

Clearfield Texas A&M
University $599,999 1996



TFA - Midyear Review Report FY00

http://emslws03/tfa/program/fy00myr/appg.stm[10/13/2009 11:06:41 AM]

Remediation

54791

Managing Tight-
Binding Receptors for
New Separations
Technologies

Busch University
of Kansas $350,000 1996

55087

Design and Synthesis
of the Next Generation
of Crown Ethers for
Waste Separations: An
Inter-Laboratory
Comprehensive
Proposal

Moyer ORNL $1,920,000 1996

60345

New Silicotitanate
Waste Forms:
Development and
Characterization

Balmer PNNL $1,200,000 1997

AR-
WT-11-

01
Chemical Analysis Methods Validation

55205

A Fundamental Study
of Laser-Induced
Breakdown
Spectroscopy Using
Fiber Optics for
Remote
Measurements of
Trace Metals

Goode
University
of South
Carolina

$630,000 1996

55318

Improved Analytical
Characterization of
Solid Waste Forms by
Fundamental
Development of Laser
Ablation Technology

Russo LBLL $1,229,167 1996

60075

Particle Generation by
Laser Ablation in
Support of Chemical
Analysis of High-Level
Mixed Waste from
Plutonium Production
Operations

Dickinson
Washington

State
University

$544,500 1997

65425

Mass Spectrometric
Fingerprinting of Tank
Waste Using Tunable
Ultrafast Infrared
Lasers

Haglund Vanderbilt
University $760,000 1998

AR-
WT-12-

01
Vadose Zone Characterization

55332

A Hybrid Hydrologic-
Geophysical Inverse
Technique for the
Assessment and
Monitoring of
Leachates in the
Vadose Zone

Alumbaugh SNL $2,024,074 1996

S-WT-
12-01 Moisture and Contaminant Transport
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65410

Rapid Migration of
Radionuclides Leaked
from High-Level Waste
Tanks: A Study of
Salinity Gradients,
Wetted Path Geometry
and Water Vapor
Transport

Ward PNNL $905,000 1998
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Science Needs - FY01
January 2000

S-WT-04-01 Tank Corrosion

Double Shell Tanks Corrosion Chemistry (see also
Hanford Science Need RL-WT079-S)

This need calls for the implementation of a laboratory corrosion evaluation
of simulated (non-radioactive) waste with chemistries bounding the
variations of chemistry in tank 241-AN-105 and bridging to dilute waste
chemistries. The specific purposes of the study will be 1) identification of
waste chemistries that cause excessive corrosion even though the
composition lies within the site's operating limits for corrosion control, 2)
definition of the rate of the stress corrosion cracking process for the steel
tank walls, and 3) identification of the limits of the chemistry which support a
finite stress corrosion cracking rate. The necessary test protocol may have
been defined in previous work.

The proposed laboratory study will identify waste chemistries within the
Hanford Site's corrosion control limits that promote excessive corrosion.
Excessive corrosion will specifically be defined as:

Any evidence of stress corrosion cracking.
Any evidence of the onset of pitting.
Uniform corrosion rates of greater than 1 mil per year.

The existing basis for the corrosion control chemistry specifications is 20
years old and was formulated on waste chemistries no longer produced at
Hanford. As tank waste chemistries change over time, they drift to the
fringes of the acceptable envelope for corrosion control. There is increasing
evidence (such as the recent wall thinning discovery in 241-AN-105) that
these new waste chemistries do not have corrosion characteristics that can
be reliably predicted from the models developed by the old laboratory
studies. New laboratory studies based on new understandings of waste
compositions need to be conducted to better characterize existing corrosion
conditions.

Fracture Toughness Properties for Carbon Steel
Utilized for Nuclear Waste Containment Vessels

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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(see also SRS Science Need SR00-2050-S)

Fundamental research is essential to build a materials property database,
which includes fracture toughness properties. These properties are critical
for the analysis of current structural integrity and life extension of nuclear
waste containment vessels.

Assessment of the structural stability of the waste tanks calculates the
response of the structures with their known flaws to normal load from the
contained waste and to postulated seismic events. The validity of the
assessment depends in part on the available mechanical property database.
Tensile properties were supplied for several heats of the steel that were
utilized to construct the tanks. However, charpy impact data on one sample
of steel is the only fracture data available. Application of contemporary
fracture analyses requires fracture properties that are not available for the
specific heats of steel in the waste tanks. The fracture toughness depends
primarily on temperature, material composition, grain size of the material,
thickness of specimen, and rolling direction of the plate. A series of tests
should be designed to determine realistic fracture properties, which takes
into account these variables and develops a database of fracture properties
for carbon steels.
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Science Needs - FY01
January 2000

S-WT-05-01 Technetium Chemistry

Technetium Chemistry

Technetium, one of the most problematic and long-lived contaminants of
concern, presents retrieval, treatment, tank closure, and disposal problems,
especially related to vadose zone and groundwater impacts. Investigation
into the fundamental chemistry is needed to improve processes for waste
retrieval, radionuclide separations, and minimizing contaminant transport.

Technetium Chemistry Under Waste Removal
Conditions (see also SRS Science Need SR00-2049-
S)

A better understanding is needed of the chemistry of technetium and other
compounds critical to HLW Tank Closure under the conditions of waste
removal. During waste removal, conditions are different than during normal
operation of the tank. A better understanding of these new chemical
conditions is needed to properly plan and execute waste removal and
closure of HLW tanks.
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Science Needs - FY01
January 2000

S-WT-06-01 Improved Waste Loading In Hlw
Glasses

Improved Waste Loading in HLW Glasses

Improved understanding of waste components with limited solubility in glass
(phase separation and crystallization) is needed to improve waste loading in
HLW glasses.

Tank Waste Contaminant Stabilization

This need includes improved grout formulations for use within tanks and
easy-to-deploy getters for below tanks. An emphasis should be on reducing
T99 mobility. Note that West Valley has taken SRS's reducing grout and
converted it into a low strength material that should be retrievable in 100
years. They have also added some zeolites to provide gettering capability.
The EMSP program could work to optimize such an approach based on
more scientific understanding. Similarly, developing and demonstrating an
easily deployed Tc99 getter for below tank use would be very beneficial to
tank closure.

Salt Chemistry in Melter Cold Caps

Some wastes that are to be vitrified at Hanford, INEEL, and other DOE sites
are relatively rich in sulfate, nitrate, phosphate, and chromate salts. These
salts form low-temperature eutectics and segregate from the remaining
melter feed components at concentrations well below their solubility limits in
glass. Once segregated, the nitrates tend to decompose to gaseous species
leaving behind the sulfate, phosphate and chromates which tend to
aggressively attack refractories at the melt-line, they pose safety risks if
liquid slurry is being feed (steam explosions), and to avoid this phenomena
may cause the vitrification plant to run at lower waste loadings. Basic
scientific data on the formation of these phases can lead to mitigating
strategies that allow the plant to operate at waste loading in line with true
solubility limits for these components, saving tax payer dollars and lowering
DOE's risk.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - FY01 Science Needs

http://emslws03/tfa/program/scienceneeds/swt0601.stm[10/13/2009 11:06:48 AM]

Halide Chemistry in Waste Glass

Waste glasses, particularly those expected to be produced at INEEL, may
contain significant quantities of halide salts. The halide components enter
the waste glass as anions presumably replacing oxygen. Their impact on
glass properties is known to be dramatic. For example, one mass percent of
fluorine added to a typical waste glass can reduce the melt viscosity by
more than 6 Poise. To date little is known on the local chemistry of halides
in glass (short and medium range order). Since the effect of halides on
glass properties and the volatility of halides are dependent on the local
chemistry of the glass, it is crucial to gain this understanding in order to
effectively optimize glass composition for high halide wastes.

Durability of Multi-Phase Waste Glasses

Some types of phase separation (crystalline and amorphous) are known to
impact glass durability. Although the impact is sometimes favorable, it is
dependent upon the phases that form, their concentrations, and their
connectivity in the final waste form. These parameters are generally very
sensitive to composition and temperature history of the waste glass melt. A
basic research project should be aimed at quantifying the effects of
temperature and composition fluctuations on the final waste form phase
assemblages. If these effects can be modeled with a high degree of
certainty, the waste glass producer could increase waste loading by allowing
multi-phase glasses to be produced.

Liquidus Temperature-Fundamental Relationships

Many parameters can affect the attainment of equilibrium during a liquidus
measurement. The ease with which a crystalline phase may be nucleated is
highly dependent on a number of interrelated factors such as the free
energy difference between the crystal and melt, the liquid-solid interfacial
energy, the complexity of the crystal structure, and the degree of
association (ordering) of the melt. These factors may be different for each
crystal-melt combination considered and can result in distinct differences in
nucleation behavior among crystalline phases within the same system. The
formation of metastable phases (lack of equilibrium) effects the liquidus
measurement in high Fe-containing waste glasses. Other known
parameters that affect the shape and position of a liquidus curve in
composition space are:

the tendency for a melt to phase separate
the ordering within a melt (the formation or absence of nanocrystalline
or quasicrystalline structural groups)

caused by differences in melt temperature
caused by differences in quench rate
caused by differences in viscosity of the melt

the reduction/oxidation potential (redox) of a melt that affects the
shape and position of a liquidus curve in composition space.
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The lack of understanding of these parameters results in errors in both
measurement and modeling of the liquidus temperature (required for
successful operation of melters). Work in understanding the relationships
and their impact on liquidus temperature is required to further improve the
liquidus process control models used in vitrification plants.

Melter Pouring Phenomena

The unstable glass flow behavior observed during pouring of the DWPF
glass consists of a departure of the falling glass stream from its normal
straight vertical trajectory, which leads to coating of the pour spout internals.
This behavior has some basic similarities to fluid stream bending and the
dynamics of wetting phenomena reported in the literature. One of these is
the well-known "teapot effect" where at high pouring flows, the liquid stream
falls forward but at low flows, the liquid stream bends backwards and even
coats the underside of the spout. This is a class of free surface flows, which
is difficult to compute due to the multiplicity of free surfaces and the
transition from wall film flow to a freely falling jet. The other is the movement
of the contact line between a moving front of liquid with a solid substrate. In
this case, the liquid presents a larger contact angle than at steady state and
results in a buildup of liquid behind the contact line. The progress on the
theoretical understanding of the glass flow behavior has not developed as
far as the experimental work. Clearly, much more development needs to be
done in order to fully simulate the complicated phenomenon of glass
"wicking" and the effects of various radioactive glass conditions. A validated
model would provide confidence in its predicted performance of proposed
new pour spout/insert designs to meet nominal and surge flow conditions
for the wide variety of waste glasses at SRS, Hanford, and INEEL. While
the model may not be completely successful in simulating all the vagaries of
actual radioactive glass, this work will provide a scientific framework for new
directions in melter designs.
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Science Needs - FY01
January 2000

S-WT-07-01 Long-Term Waste Glass Performance

Role of Protective Layers in Glass Dissolution

Aqueous corrosion of glasses commonly involves the formation of alteration
or secondary phases on the corroded surface. These alteration phases can
consist of clays, hydrous oxides, zeolites or other complex compounds. The
formation and behavior of these alteration phases often controls the overall
glass dissolution behavior. In some cases, the alteration phases can play a
protective role and inhibit further glass dissolution. To date, little is known
about the protective nature of some of these alteration phases (i.e. local
dissolution chemistry effects, effects on ion-exchange reactions, etc.). The
role of these protective phases in glass dissolution warrants study,
especially if glass corrosion modeling is to be attempted for long-term
performance assessment.

Corrosion in Fractures and Pores in Glass
Monoliths

To date, glass corrosion testing has primarily been performed at the
laboratory-scale on glass monoliths or powdered samples. The test
methodologies typically employed involve careful control of particle size or
surface finish in an attempt to understand fundamental dissolution
processes. Little is currently known about the significance of fractures and
pores on corrosion processes in glass "monoliths" under repository
conditions. Furthermore, there is no available test or measurement
methodology to adequately address corrosion in fractures and pores.

Colloid Formation and Effects on Glass Leaching
and Transport

In some instances glass dissolution processes may result in the formation of
colloids. The formation and speciation of the colloids must be understood to
adequately predict near-field repository conditions. For instance, the
partitioning of radionuclides within the colloids and/or other corrosion
products that are formed is vital to understanding repository performance of
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the waste form. Furthermore, the transport of colloids in repository
environments warrants detailed study. Colloidal behavior is a phenomena
that is difficult to model; however, any useful glass corrosion model must
account for colloid formation and transport.

Natural Analog Glass Behavior Under Natural
Environmental Conditions

Natural analogs have been used extensively in an attempt to understand
long-term behavior of ceramics and glasses. The testing of natural analogs
and man-made glasses in laboratory tests provides mechanistic data about
the natural analog and the man-made glass under the test conditions.
However, little information is gleaned about the respective glasses under
natural conditions. An assessment of the behavior of the natural analogs
under natural conditions is, thus, necessary to tie the laboratory testing to
behavior in natural environments.
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Science Needs - FY01
January 2000

S-WT-08-01 Waste And Radionuclide Chemistry

Sludge Treatment (see also Hanford Science Need
RL-WT037-S)

A fundamental understanding of aluminum and chromium chemistry is
needed to develop predictive capabilities regarding the behavior of these
components in Hanford tank systems. Quantification of the solubilities and
dissolution rates of Al and Cr compounds in high ionic strength, strongly
basic solutions as a function of temperature, alkalinity, oxidation state of the
tank environment, etc., is necessary for predicting the relative efficiency of
various strategies proposed for their removal from the waste stream. The
test conditions selected need to mimic currently proposed process
parameters for "out-of-tank" sludge washing (temperature and kinetics
especially).

Sludge leaching with concentrated NaOH solutions at elevated
temperatures is the proposed strategy for the removal of Al and Cr from the
waste stream. Systematic evaluations of the effects of temperature,
alkalinity, ionic strength and other parameters on the rates of dissolution and
solid state phase transformations (such as inter-conversion of gibbsite to
boehmite, or reactions rates involving sodium aluminate) are presently
unavailable. The present level of understanding of the behavior of Cr in the
Hanford waste tanks is inadequate. There are few available data on the
equilibrium behavior of Cr compounds in tank-like environments, and kinetic
information under these conditions is virtually nonexistent. Like aluminum,
chromium dissolution in basic solutions is not an instantaneous process;
preliminary unpublished data on the dissolution of Cr solids in high base
suggests a significant decrease in solubility with time. The Cr system is
complicated by a multiplicity of valence states, thus, systematic evaluation
of the solubility and kinetics of chromium compounds must also cover the
oxidation of Cr(III) to Cr(VI). Since available data from tank sludge samples
indicates that chromium in the solid phases is present mostly as Cr(III)
whereas, in the aqueous phase, Cr appears to be present mostly as Cr(VI),
fundamental investigations of the equilibria and kinetics of reactions
involving the Cr(III)s - Cr(VI)aq transitions are also necessary. Furthermore,
such transitions are likely to be strongly dependent on temperature,
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alkalinity and various other parameters. Thus, a systematic investigation of
the general equilibria and dissolution/precipitation kinetics of Cr compounds
in concentrated alkaline solutions is key to predicting the behavior and
speciation of Cr in the Hanford tank systems.

The scope of this work is similar to scope performed under need statement
RL-WT024 to obtain parametric data.

Process Models for Sludge Treatment (see also
Hanford Science Need RL-WT038-S)

Information is needed on the solubility of various components in the
complex solid and liquid matrices of the Hanford tank waste, especially
those associated with the sludges. This information is needed to predict
when solids will precipitate or when gels will form in retrieval, wash, and
leach solutions, and to supplement empirical water wash and caustic leach
data from enhanced sludge wash testing of Hanford tank sludge samples
and other data from dissolution testing of saltcake samples.

Predicting the precipitation of solids in a complex, concentrated brine
requires a suitable model and a well-designed set of data from which model
parameters can be obtained. Although the identity and approximate
abundance of major and minor chemical components in the Hanford tanks
are fairly well defined, there are inadequate fundamental experimental data
to support an adequate predictive model, and there has been inadequate
use of existing data. The solubilities of solid phases in high-ionic strength
brines that approximate subsets of the actual Hanford chemical systems
need to be measured to: a) determine equilibrium constants, and b) extract
electrolyte model parameters describing the behavior of sparingly soluble
compounds.

Three key issues need to be addressed within this need statement:

The speciation/polymerization reactions of Al in complex electrolytes
under high base conditions.
The interactions of specific ions, especially Na+, NO2 - and possible
selected organic chelators with Al species that could form under basic
or acidic conditions.
Mechanistic studies of solutions known to be over saturated with
respect to specific solid phase precipitation reactions.

The scope of this work is complementary to work performed under need
statement RL-WT037-S and supports technology need statement RL-
WT024.

Mechanisms of Line Plugging (see also Hanford
Science Need RL-WT040-S)

Inter-area transport lines for particulate slurries have become plugged in the
past due to particle settling, phase changes, or reactions accompanied by
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precipitation or gel formation that occurred during transport. Information to
predict pressure drop and critical transport velocity of waste with known
properties is required to ensure that waste can be safely transported without
risk of plugging. To minimize the dilution required to modify waste
properties, methods to predict the effect of dilution, washing, or leaching on
the slurry properties is also required. Dilution both increases the volume of
the waste and has negative implications for tank waste management both
from a space perspective and for settling and separation of solids. Waste
compatibility is also an issue in the case of blending of waste from several
simultaneous or sequential retrievals.

An empirical model (but with a strong foundation in theory) is needed that
could predict chemical adjustments required both to support transport
operations as well as re-agglomeration of materials in order to promote
settling. The model should incorporate theory associated with
agglomeration, sedimentation, and fluid dynamics. Dilution effects, including
temperature reduction and solids dissolution/precipitation, should also be
included. This model would have as its inputs the waste composition and
particle size distribution. It would provide a technical basis for pipeline
transport specifications that are currently lacking and may be over-
restrictive. This tool should also be able to predict the effect of blending
waste types of different chemistries.

Here is the distinction between the scope in the related science need
statements.
RL-WT037-S, Sludge Treatment
Focuses on dissolution of Hanford sludges. (Solids side of the issue)
Highlights the need for Cr chemistry.

RL-WT038-S, Process Models for Sludge Treatment
Focuses on precipitation in solutions from sludge treatment. (Solution side
of the issue) (This complements RL-WT037-S and aids the understanding
of the interaction when supernates and leach solutions are mixed.)

RL-WT040-S, Mechanisms of Line Plugging
Takes static chemistry and physical property information developed under
other need statements,
combines it with heat and mass transfer correlations and with gas-
generation data from the safety program, and applies the combined
understanding of the interactions to waste transfers.
The goal is the ability to predict if a transfer will be successful or to predict
the "envelope of success" for making a transfer.

Radionuclide Partitioning (see also Hanford
Science Need RL-WT041-S)

The sludges and suspended solids are composed of insoluble precipitates
of actinides, radioactive fission products, and nonradioactive components.
The supernatants are neutral to strongly alkaline solutions that can contain
soluble actinides and fission products as well as high concentrations of
major electrolytes including sodium hydroxide, nitrate, nitrite, phosphate,
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carbonate, aluminate, sulfate, and organic complexants. What is needed is
a fundamentally sound means of determining or predicting the partitioning of
important radionuclides (especially technetium-99) among the waste
processing solutions, suspended solids, and precipitates in these complex
high ionic strength solutions. Development of this predictive capability will
require characterization of solid and solution phase speciation as well as
experimental thermodynamic and kinetic data on important radionuclide
aqueous speciation reactions, precipitation/dissolution reactions, and solid
phase adsorption reactions.

A second model is also needed to predict inventories of important
radionuclides in individual waste tanks. Such a model has already been
under development for several years (the "Hanford Defined Waste" (HDW)
model, developed at LANL), however, its radionuclide solubility sub-routines
and its waste transfer data base are lacking the sophistication to allow the
overall model to make accurate predictions of individual tank inventories for
radionuclides. To solve the overall question of radionuclide concentration by
waste phase and by tank, both of these models need to be developed in
tandem. The partitioning model supporting the need for improved solubility
data within the HDW model is needed, and an improved waste transaction
database supporting the bigger picture of radionuclide movement between
tanks is also needed.

Flammable Gas Retention And Release Following
Waste Retrieval Operations

The Hanford site retrieval mission requires transferring waste solids (salt
slurries and sludges) from single shell tanks into double shell tanks where
the unfavorable waste configuration of supernatant liquid over settled solids
will result. Previous studies have shown how solids that had settled many
years ago retain and release flammable gases, but little is known about how
recently sluiced and transferred waste will behave. A key science issue
needing to be addressed is the mechanisms and degree to which the
transferred waste solids will retain flammable gases. A second issue is the
mechanism by which the retained gas will be released. It has been
suggested that the transferred waste will be sufficiently soft that it will not
retain gas bubbles, thereby allowing excessive and expensive safety
controls to be avoided. However, a mechanistic and predictive
understanding does not exist to fully support this suggestion and its limits of
applicability.

Effect of Processing on Gas Release, Waste
Sedimentation, Rheological and Other Behaviors
(see also Hanford Science Need RL-WT049-S)

Current process concepts assume that mixer pumping is effective at
degassing tanks and that mixer pumping has no detrimental impact on
sedimentation, rheological properties, and other behaviors of the Hanford
tank waste. The potential for foaming from retained gases and inadvertent
precipitation reactions from mixing has not been evaluated.
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A large portion of the insoluble solids in tank sludge may be in the form of
colloidal particles. Depending on the pH and ion concentrations of the
surrounding solution, these particles may attract each other to form a porous
network of particle chains, also known as a gel. The formation of a colloidal
gel can impact several aspects of tank waste processing. For example, the
formation of a colloidal gel can change a low-viscosity Newtonian
suspension into a highly viscous, shear-thinning fluid. In another example,
the efficiency of solid-liquid separation through sedimentation depends on
the final sediment density, which may be dramatically reduced if a colloidal
gel is formed.

The rheological and sedimentation properties of the waste depend both on
the strength of connection between individual particles and the structure of
the particle networks that form. Areas of interest include: effect of
processing (e.g., retrieval, transport, solid/liquid separations) on rheological
properties of waste; colloid behavior and flocculation; particle size
distributions; surface charge and interfacial properties; and mechanical
mixing effects (e.g., erosion, de-agglomeration). Models must be developed
to predict when gels will form in retrieval, wash, and leach solutions.

Half-Lives of Se-79 and Sn-126 (see also Hanford
Science Need RL-WT056-S)

Measurements of the half-lives of Se-79 and Sn-126 are needed to within
+/- 10%. Immobilized waste will be disposed of starting in 2002. This
information is needed to determine if additional separations are needed and
if special operational handling is necessary.

The half-lives of Se-79 and Sn-126 are uncertain, causing uncertainties in
predicted doses. For the disposal of immobilized low-activity Hanford tank
waste, Sn-126 is the most important isotope in inadvertent intruder
scenarios and Se-79 is the next most important isotope for the groundwater
scenario. There exists one measurement of Se-79 (1949). However, the
value reported (less than 65,000 years in ORNL-499 report on page 45) is
in contradiction with fission yield systematics. A reanalysis of the conversion
of the raw data into a half-life value has found that the reported half-live is
low by a factor of 10. (For more information see Nuclear Data Sheets, Vol.
70 (1993) 437. Recently (J. Radioanal. Nucl. Chem. Letters Vol 212 (1996)
93) a new value was measured for Sn-126 (2.5E+5 y) using the UK fission
yield for normalization. This replaces a value (~100,000 years) published in
an abstract (Bull. Amer. Phys. Soc. Vol. 3 (1958) 165).

Nitrate/Nitrite/Sulfate/Phosphate Removal or
Destruction

The anions in supernate and saltcake are primarily nitrate, nitrite, and
hydroxide. Significant concentrations of sulfates and phosphates are found
in selected tanks. The sulfates and phosphates cause significant problems
during vitrification of the high-level wastes due to second phase formation.
The nitrates and nitrites are thermally destroyed during vitrification, resulting
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in NOx formation. This requires significant energy input and an extensive
gas scrubbing system with resultant acidic recycle.

Studies are needed to develop technologies to remove these anions and
destroy them or render them suitable for discharge. A systems approach to
understand the chemistry of the remaining supernate stream and the
impacts the remaining wastes will have on the treatment step is required.
Success is a refined process that results in a smaller volume of high-level
waste (due to reduction in the sulfate and phosphate), and a simpler
processing system for handling offgas.
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Science Needs - FY01
January 2000

S-WT-09-01 Radionuclide Separation Science

Improved Separation Agents and Processes to
Remove Cesium, Strontium, Technetium, and TRUs
from Supernatant Solutions.

By separating the intensely radioactive, (e.g. Cs, Sr) and long lived (e.g., Tc
and TRU) components from HLW-tank supernatants, the solutions could be
disposed of as LLW after treatment and conversion to a suitable solid waste
form. Such separation technology would reduce the disposal cost.

Current technologies include ion exchange, precipitation, and solvent
extraction,. IONSIV IE-911 is being used to remove cesium from
supernatants at Oak Ridge and is being considered at Savannah River for
treatment of their salt wastes. BNFL plans to use Superlig -644 for cesium
removal at Hanford. Other ion exchangers include Reilex HPQ for TcO4(-),
and Diphonix and Analig Sr01 for Sr. Removal of Cs by tetraphenylborate
precipitation and of Sr and TRUs by monosodium titanate are being studied.
Progress continues to be made in solvent extraction for both acid (e.g.
SREX) and basic solutions (CSEX).

Despite advances in separation technology, improvements to processing
rates, separation system capacity, and system stability are needed to
minimize capital, operating and disposal costs. In particular, scientific and
applied research is needed to

increase the loading of separating agents,
speed up the kinetics of separations,
improve the materials stability under realistic process conditions.
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Science Needs - FY01
January 2000

S-WT-12-01 Moisture And Contaminant Transport

Evaluate Influences on Long-Term Water
Distribution (see also Hanford Science Needs RL-
WT043-S and RL-WT044-S)

Water passing through the soil surface to buried waste (in either a closed
tank or a waste disposal facility) provides both the agent to release the
contaminants from the waste form as well as the medium to transport the
contaminants to the groundwater. The amount of water applied to the
surface over the next thousands of years will vary because of climate
changes and because of human-initiated events. There is a need to
determine the magnitude and uncertainty associated with the long-term
water distribution to the soil surface so it can be included in modeling efforts
that predict the transport of contaminants and the resultant health and
ecological impacts.

Similarly, the amount of water naturally passing through the upper soil
surface depends on the amount of surface precipitation, soil type and
texture, and vegetation cover. A detailed understanding of how these
variables interact across a sparsely vegetated landscape over long times
(thousands of years) is needed. A comparison of such understanding with
estimates of long-term rates (through tracer measurements) is necessary.

Improve the Science Basis for Long-Term Barriers
(see also Hanford Technology Needs RL-WT017 and
RL-WT018)

Infiltration control via surface barriers at DOE tank farms and immobilized
low-activity-waste facilities are important towards demonstrating that these
facilities' performance requirements will be met. The design life for such
barriers is typically 500 - 1000 years. An improved science basis for a 500 -
1000-year design life is desired. Possibilities include additional field-testing,
failure mode analyses and testing, and the examination / analyses of natural
analogue sites.
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Provide Enhanced Radionuclide Stabilization (see
also Hanford Technology Need RL-WT061 and
Science Need RL-WT046-S)

Remediation and closure of high-level waste tanks at Hanford will leave
some small amounts of residual waste in the tanks. Past leakage from
some of the tanks has already resulted in contamination of the soil column
below the tanks. In addition, vitrified low-activity waste will be disposed at
Hanford in the Immobilized Low-Activity-Waste (ILAW) facility. A few of the
relatively mobile constituents within these waste sources dominate the long-
term risk to human health and the environment. For the vadose zone
groundwater pathway based on past analyses, the list typically includes
carbon-14, technetium-99, iodine-129, selenium-79 and uranium. To
reduce long-term risks and remediation costs, there is a need to enhance
the stabilization of these wastes, particularly over a pH range of from 8 to
12. This might be accomplished by identifying, developing and adding
getters to the grout that is used to fill tanks, to the soil column, and within
the ILAW facility. The enhanced stabilization approaches preferably should
be easily deployed, low in cost, and avoid being attractive to future
generations as a natural resource.

Characterize Radionuclide Source Terms from Tank
Residuals (see also Hanford Technology Need RL-
WT068)

Remediation and closure of high-level waste tanks at Hanford will leave
residual solids that are estimated to be one of the major long-term
radionuclide sources into the underlying vadose zone. However, the actual
release rate of technetium, selenium, and uranium (the major predicted
dose contributors) from the residuals is unknown. There is a need to assess
the processes that lead to mobilization and release of the key radionuclides
from representative sludges and to characterize these releases for the
Hanford environmental conditions so that the study results are useful for
performance assessments. The effect of grouting and capping of the
Hanford sludges on release rate is also needed.

Understand Plutonium Interaction with Silicates
(see also Hanford Science Need RL-WT076-S)

Recent studies in highly alkaline systems have shown that plutonium reacts
strongly with soluble silicate, forming a solid plutonium-silicate phase. The
interaction is sufficiently strong that even the stable plutonium hydrous oxide
phase can be converted to plutonium silicate under alkaline conditions.
Related studies also have shown that plutonium interacts strongly with
many sludge-forming elements (e.g., iron, uranium, and chromium) under
alkaline conditions. The interaction of plutonium with silicate, however, is
particularly important because silicate materials (in the tanks' structural
concrete and in the surrounding soil) provide the immobile barrier between
the leaked waste and the groundwater.
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Studies of the interaction of plutonium under tank leak conditions with
concrete and with Hanford soil minerals are required to determine if these
immobile solid phases can sorb plutonium and prevent its movement to the
groundwater. The studies should encompass the effects of waste solution /
solid composition and mineral type (concrete and soil phases).
Characterization of the plutonium-solid interaction also is required.

Characterize Vadose Zone Contaminants (see also
Hanford Science Need RL-WT053-S)

Provide improved and less costly approaches for characterizing the
distribution of contaminants beneath the tank farms. Contaminants of
concern include Cs137, Sr90, Tc99, Pu, Cr, and nitrate.

Understand Contaminant Mobility Beneath Arid
Tank Farms (see also Hanford Science Needs RL-
WT035-S and RL-WT076-S)

Several efforts are needed to better understand contaminant mobility
beneath arid tank farms and immobilized low-activity waste facilities. These
are:

a. Determine whether colloids enhance the migration of radionuclides in
Hanford soils.

b. Determine the existing mobility / retardation of major contaminants in
Hanford soils through examination and analyses of contaminated soil
samples. Assess the soil fixation and binding mechanisms responsible
for the contaminant mobility / retardation.

c. Determine how moisture flows through Hanford sediments (e.g.
Hanford formation sands, gravels, clastic dyke materials, and Ringold
formation strata) as well as disposal facility materials (e.g., fractured
glass and structural materials) under dry conditions in which
volumetric soil water contents are less than 10%. Assess how
contaminant sorption is impacted by such dry conditions.

d. Determine how the high salt content of wastes coupled with low water
content impact contaminant mobility.

Understand Tc99 Mobility at Tank Near Field (see
also SRS Technology Need SR00-2051)

In Savannah River's reducing Saltstone environment Tc99 is intimately
mixed with reducing grout and its mobility is greatly reduced. However, for
tank closure at Savannah River the reducing agent is not intimately mixed
with residual Tc99 waste but is placed so that any water contacting the
waste must first flow through the reducing grout. Thus the waste is subject
to the same reducing conditions responsible for retarding migration of Tc99

in Saltstone. In modeling the performance of this tank closure configuration,
Savannah River only takes credit for a reducing zone that is the thickness of
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the waste layer. Any Tc99 that might leave the waste layer is presumed to
be immediately oxidized and become highly mobile. Experimentation and
analyses is needed to allow for more realistic modeling of Tc99 mobility in
the near field below the concrete tank.

Ancillary Equipment Assessment / Remediation

Tank Farms have substantial below ground ancillary equipment such as
piping and valve boxes. Locations and contamination levels are sometimes
not well known for this equipment. Approaches for characterizing
contamination levels and stabilizing this equipment are needed.
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Science Needs - FY01
January 2000

AR-WT-01-01 In Situ Waste Analysis

Rapid Waste Characterization (see also Hanford
Science Need RL-WT031-S)

Instrument systems capable of performing rapid, in-line characterization of
high-level tank waste slurries are required. Tank waste slurry consisting of a
liquid with many dissolved solutes and containing suspended solid particles
will be mixed in large storage tanks and will be transported through
pipelines for delivery to a private contractor for treatment of the waste. It is
anticipated that the waste will be circulated through pipe loops or pipe
sections during mixing and transport and will be accessible to
instrumentation for chemical and physical characterization.

Chemical parameters of interest include concentrations of radioisotopes
including Cs137, Sr90, Tc99, and transuranic elements. Solute
concentrations of interest include those of sodium, nitrate, nitrite, and pH.

Physical parameters of interest include weight percent solids and density.
Waste delivered to the private contractor typically will be required to contain
1% to 2% solids (dry basis), and the content must be known for contractual
requirements. A method to determine if a separate organic liquid phase
exists in the tank waste slurry is also desired.

The required real time characterization systems must be maintainable and
capable of operation in high radiation fields and must not induce any
intrinsic safety hazards. Periodic calibration must be achievable to assure
attainment and verification of accurate operation. Operation of the required
instrumentation systems must also be cost effective with respect to the
baseline practice of sample acquisition followed by laboratory analysis.

Monitoring of Key Waste Physical Properties During
Retrieval and Transport (see also Hanford Science
Need RL-WT032-S)

Tank waste will be processed by removing Sr90, Cs137, transuranics, and

http://www.tanks.org/
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other radionuclides e.g. Tc99) from sludge and supernatant solutions. All
process parameters are not yet established and process methods may vary
between DOE sites. However, in all cases process monitors will be required
to provide real time information on the concentrations of many of the
species being removed at various stages of the processing.

Tank waste will be initially in the form of a slurry consisting of a liquid with
many dissolved solutes and containing suspended solid particles. A solids
free supernatant liquid will be obtained via settling or filtration. Waste
slurries will also be formed in operations for solids or sludge washing. The
requirement to characterize tank waste slurries is described the "Rapid
Waste Characterization" need. However, there is also a need to monitor the
chemical properties of the supernatant liquid during processing. It is
anticipated that during processing the supernatant liquid will be accessible
to measurement devices as it passes through piping or small hold tanks.

Monitoring of high-energy gamma emitting species (e.g. Cs137) is already
possible. However, the analysis of alpha and beta emitters (e.g. Sr90, Tc99,
and many transuranic isotopes) is more difficult to do under process
conditions that include high radiation fields in many cases. Measurement
systems (chemical or radiological) that can monitor species concentrations
under harsh process conditions over a time period of minutes are required.

To monitor the solids wash process, systems to measure the concentrations
of soluble constituents are required. These constituents include: hydroxide
ion, nitrate, and nitrite for corrosion inhibition control and sodium,
phosphate, fluoride, aluminate, silicate to prevent formations of gels and
precipitates.

The required real time characterization systems must be maintainable and
capable of operation in high radiation fields and must not induce any
intrinsic safety hazards. Periodic calibration must be achievable to assure
attainment and verification of accurate operation. Operation of the required
instrumentation systems must also be cost effective with respect to the
baseline practice of sample acquisition followed by laboratory analysis.

Modeling to Support Statistically Defensible
Strategy for Determining Residual Tank Waste
Inventories

Three-dimensional computer modeling of simulated scenarios for residual
waste sampling and volume estimates could be highly beneficial to
addressing the question, a priori, what approaches one might take for
statistically defensible sampling and volume estimates of residual tank
waste. The tanks of interest are 75 feet in diameter and could contain 3000
- 15,000 gallons of residual waste, which would equate to 1-5 inches if
spread evenly on the tank bottom. The modeling scenarios would use
initializing parameters of known inventories (of a given chemical or
radiological constituent) and volumes. The concentration of a known
inventory of a constituent would be varied throughout the waste volume and
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the waste volume would be simulated in various configurations. For each
simulated scenario, the computer model would test the sensitivity of number
of domains, number of cells in grid, number of samples taken, random
selection of samples within the grid of each domain, and how these
variables would effect the 95% confidence interval on the estimates of
average concentration. A similar approach could be taken with a given
simulated volume and configuration by interrogating it with an increasing
number of simulated laser-line hits to map the surface waste contour and
estimate volume. The estimate of inventories would be a product of the
average concentration and average volume estimates and the 95%
confidence interval on the inventories would be obtain by propagating of
error methods.
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Science Needs - FY01
January 2000

AR-WT-08-01 Waste Chemistry and Physical
Properties for Processing

Solids Yield During Mixer Pump Mobilization (see
also Hanford Science Need RL-WT054-S)

Validated mixer pump performance correlations, i.e., effective cleaning
radius (ECR) are needed as a function of definable properties.

Mixer pump performance correlations need to reflect the performance of the
actual pump design, or pump design needs to be modified to be consistent
with performance correlations in relation to actual sludge mobilization
performance. These must correlate with current mobilization and pump data
from Hanford and Savannah River Site and allow designers to successfully
address required mobilization performance.

Hanford Project W-211 has numerous scale model tests and theoretical
analysis on which to base the mixer pump design. Further lab work does not
seem prudent. Validation of the ECR equations should involve real Tank
241-AZ-101 process tests.

This need was previously focused on accurate measurement of shear
strength because of the perceived importance of shear strength to the ECR
of a mixer pump. However, mixer pump test data were recently correlated
with three dimensionless parameters with the following result: ECR is much
more sensitive to nozzle velocity (Uo 0.75) than to shear strength (1/t s 0.17).
Shear strength appears to be less important than the characteristics of the
jet. In full-scale mixer pumps, pumped slurry exits through a hole (not a
nozzle), while small-scale mobilization tests used a nozzle to create a well-
developed jet. It isn't clear if the current mixer pump design produces jets
that are analogous to the small-scale tests, and consequently, the validity of
using the correlations to predict full-scale performance is in question.

HLW Solid Phase Characterization (see also
Hanford Science Need RL-WT075-S)

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
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Tank waste consists of amorphous and crystalline solids and the associated
solution phases. However, current tank waste characterization does not call
for identification of the actual solid phases present in the waste. These solid
phases control the concentrations of most of the waste salts (e.g., sodium
nitrate, nitrite, carbonate, aluminate, sulfate, phosphate) and metals (e.g.,
iron, nickel, bismuth) in the waste solution through complex reactions in the
multi-component system. Correlations and chemical models are currently
used to predict the distribution of solid and solution phases in retrieval and
blending operations and in waste evaporative concentration. Similar
predictions are made to arrive at Best Basis Inventories determined from
prior tank operations and incomplete knowledge of solid/liquid distributions.
The design of successful sludge dissolution flowsheets of the solid phases
in waste retrieval and processing in preparation for vitrification requires
knowledge of the solid phases present in the HLW. These predictions of
waste behavior must proceed from a sound technical basis.

The waste's chemical complexity, heterogeneity, and the effects of
temperature and dilution/ concentration all can affect which solid phases will
form. It is likely that phases posing serious process problems are not yet
identified. Knowledge of solid phase speciation in HLW, as a function of
waste solution composition and temperature, is required.

The routine analyses now performed to determine the chemical
compositions of waste solutions and solid phases must be complemented by
routine identifications of solid phases themselves. Commercially available
analytical instrumentation and techniques to identify both crystalline and
amorphous solid phases (such as polarized light microscopy, scanning
electron microscopy with energy dispersive x-ray analysis, and x-ray
diffractometry) may be used to provide the solid phase characterization. The
need comprises both the acquisition of the analytical capability and the
routine performance of tank waste solid phase characterization.

Improvements to Salt Well Pumping (see also
Hanford Science Need RL-WT077-S)

Improvements in the speed and completeness of salt well pumping are
required to enhance the stabilization of SSTs. Salt well pumping is currently
under way for the single shell tanks in the RPP with scheduled completion
by the first quarter of FY 2004. In salt well pumping, a well is lanced through
the waste to the tank bottom. Liquor draining from the moist waste solids
into the well is removed by pumping until the rate becomes less than 0.05
gal/min. At that point, the tank is considered to be drained; though slow
draining no doubt continues. Capillary forces and low diffusion rates of the
viscous liquids will retard migration of the drainable liquors through the
crystallized HLW salts to the pump at the base of the salt and limit the
completeness of liquid removal. Pockets of liquor with no direct flow path to
the salt will also likely exist in tank waste. Thus, even with salt well pumping,
significant residual liquid may remain in the SSTs.

Methods to enhance liquid removal from the moist tank waste solids must
be developed to aid in ongoing salt well pumping and to improve planned
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waste retrieval operations. Methods to enhance liquid removal from moist
solids exist in geological technical regimes such as petroleum recovery,
groundwater drainage, and solution (in-situ and heap) mining. Rapid
investigation and qualification of such methods must be performed to be
applicable to tanks before the FY 2004 milestone. Investigation and
qualification of enhanced drainage methods for waste retrieval operations
also is required for future waste retrieval. Options to enhance salt well
pumping speed and completeness, have been evaluated in the past and are
listed in Appendix B of HNF-2358, Rev. 3, "Single-Shell Tank Interim
Stabilization Project Plan."

Plutonium Segregation and Association in HLW (see
also Hanford Science Need RL-WT078-S)

Determination of the distribution of plutonium to neutron-poisoning sludge
elements as functions of solution composition and sedimentation is required
too firmly establish nuclear criticality safety requirements for RPP
operations.

Nuclear criticality safety currently requires that the solids particle size in
waste disposed to RPP be demonstrably less than 10 µm. The requirement
is based solely on hydrodynamics and was instituted because insufficient
data exist on the actual distribution of plutonium to sludge-forming elements
(e.g., iron, chromium, aluminum, and manganese) in actual HLW. As a
result, this requirement may be unduly restrictive for the disposal of future
D&D or process waste (e.g., K Basin sludge) to the RPP. Conversely,
plutonium potentially can segregate from neutronic poisons present in
current HLW by chemical mechanisms through HLW blending or retrieval
operations, and thus constrain present or planned process operations.

Tests with actual waste sludges and solutions are required to determine the
disposition of plutonium to sludge solid phases according to solids particle
size, composition, and sedimentation rate and to determine if plutonium can
segregate from neutron poisons present in HLW solid phases by physical or
chemical mechanisms envisioned in Hanford operations. Such mechanisms
include sluicing, settling, and chemical leaching by organic complexants,
carbonate, aluminate, and hydroxide by envisioned waste blending and
sludge washing operations. The analytical results must be interpreted to
identify correlations of plutonium concentration to solids settling velocity and
the concentrations of the major chemical elements in light of their neutron
poisoning capacity.

Process Monitoring for Removal of Sr90, Cs137,
Tc99, and Transuranics (TFA has work ongoing in
this area. Initial need is for Tc99 measurement.)

Tank waste will be processed by removing Sr90, Cs137, transuranics, and
other radionuclides e.g. Tc99) from sludge and supernatant solutions. All
process parameters are not yet established and process methods may vary
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between DOE sites. However, in all cases process monitors will be required
to provide real time information on the concentrations of many of the
species being removed at various stages of the processing. Monitoring of
high-energy gamma emitting species (e.g. Cs137) is already possible.
However, the analysis of alpha and beta emitters (e.g. Sr90, Tc99, and many
transuranic isotopes) is rather difficult to do under process conditions that
include high radiation fields in many cases. Sensors (chemical or
radiological) or other measurement instrumentation that can monitor species
concentrations under harsh process conditions are required.

Process Monitor for HLW Sludge Leaching and
Washing

Monitors are needed to measure in real-time the concentration of soluble
constituents in sludge wash solutions in order to: a) minimize the amount of
leach and wash solutions used and subsequent low-level radioactive waste
generated, b) avoid levels of soluble constituents that may lead to
precipitate or gel formation, and c) monitor the progress of leaching and
washing steps to optimize process time. The leaching and washing steps
are performed as large batch operations with limited process control or
monitoring. These steps use large volumes of sodium hydroxide and sodium
nitrite, which if used in excessive amounts can add to the volume of waste
needing treatment. Development of in-tank or at-tank monitors are needed
to measure in real-time the concentration of soluble constituents which
would a) minimize the amount of leach and wash solutions used and
subsequent low-level radioactive waste generated, b) avoid levels of soluble
constituents (i.e. combination of sodium, phosphates, fluorides, aluminates,
silicates, and hydroxides) that may lead to precipitate or gel formation, and
c) monitor the progress of leaching and washing steps to optimize process
time.

Sodium Management/Removal

Ninety percent of the cations in the tank supernates and salts are sodium.
The sodium concentration is typically 5 to 7 molar, and is predominantly
hydroxide, nitrate, and nitrite. The concentrations of the supernate
constituents are available on the Hanford web site.

Sodium is a diluent in the low-level waste form (grout at Savannah River,
glass at Hanford). Additionally, a substantial amount of sodium (equivalent
to an additional 25% Na) is added as caustic during retrieval operations and
sludge washing. Sodium hydroxide can be removed from the supernate
liquor to the point that precipitates of Al form, then processing by current
methods becomes more difficult.

A laboratory study with theoretical modeling is needed to optimally remove
sodium and understand the impacts on the residual constituents such as Al.
The removed sodium can then be either recycled as NaOH, or stored as a
stable salt. The supernate undergoes radionuclide removal for cesium,
strontium, and transuranic materials to meet Class A limits. The recycled
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caustic must be low enough in cesium to allow contact handling or
maintenance.

Both Hanford and Savannah River have an active interest in exploring the
interactions between sodium, aluminum, and waste volume for the high level
waste and the low-level waste. Caustic dissolves the aluminum from the
sludge as an amphoteric material, thus reducing the volume of the high
level waste produced. The aluminum in the liquor then either remains in
solution through the remainder of the processing (the baseline approach at
both sites), or it is intentionally removed as a solid precipitate which can be
added to LLW after further treatment for radionuclide removal if this can cut
the volume of HLW and LLW.
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Science Needs - FY01
January 2000

AR-WT-09-01 Radionuclide Separation

Alternative Sorbent to Replace Monosodium
Titanate for Sr and Actinide Removal (see also SRS
Science Need SR00-2055-S)

New materials having improved Sr and Actinide removal performance are
needed to replace monosodium titanate (MST). Significant cost reduction in
the permanent disposal of high-level wastes (HLW) can be achieved by
concentrating the radioactive components into a small volume for
incorporation in a highly durable borosilicate wasteform such as borosilicate
glass and the disposing of the bulk of the waste in a less expensive low-
level wasteform. To meet regulatory requirements for low-level waste
disposal, liquid wastes must be treated to remove radioisotopes of cesium,
strontium and transuranics. Salt processing alternatives under evaluation at
the Savannah River Site currently specify the use of a monosodium titanate
(MST) material for the removal of strontium and actinides. An improved
material capable of removing strontium and actinides from alkaline waste
solutions is needed.

Important characteristics of the MST for use in strontium and actinide
removal include the capacity, removal rate and filterability. Recent testing
indicates that MST exhibits excellent removal rate and capacity for strontium
but not for the actinides. This results in significant impacts on the design of
the salt processing facility design and downstream operations such as the
Defense Waste Processing Facility (DWPF). For example, slow reaction
rates result in the need for large reaction tanks to meet volumetric
processing requirements. Also, adsorption capacity impacts the amount of
MST required to achieve the necessary actinide removal. Increased usage
of MST could result in the production of more glass canisters in the DWPF
since there is a limit on the solubility of titanium in the borosilicate glass.
Furthermore, testing of crossflow filter performance with slurries containing
MST and sludge indicate low filter fluxes. Consequently, the salt processing
facility would require a much greater number of filters to provide sufficient
filter surface area to meet volumetric processing requirements.

http://www.tanks.org/
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Science Needs - FY01
January 2000

AR-WT-11-01 Chemical Analysis Methods Validation

Improved Radiochemical Analysis for High Ionic
Strength Samples (see also SRS Science Need
SR00-2054-S)

Fundamental research in analytical chemistry is needed to develop
methodology to analyze high ionic strength samples without the attendant
problems associated with dilution. Common methods for the elemental
analysis of high-level wastes (HLW) include atomic absorption spectroscopy
(AAS), inductively coupled plasma emission spectroscopy (ICP-ES) and
inductively coupled plasma mass spectrometry (ICP-MS). These methods
feature the capability to detect most of the periodic table over a wide range
of concentrations.

Pretreatment and disposal of HLW requires elemental characterization to
ensure that radionuclide separation and solidification processes will operate
as designed and that all regulatory requirements are met. An example
includes the detection of palladium, which is known to be catalyst for the
decomposition of tetraphenylborate salts produced in the removal of
radiocesium. Another example is the detection of radioisotopes that must be
removed for the liquid waste to meet low-level requirements.

Because of the high alkali concentration in the alkaline HLW waste stored
throughout the Department of Energy facilities, these analytical methods
feature high detection limits. The detection limits are high due to the large
dilution factors needed to reduce the alkali content (primarily sodium) to
levels that can be handled by the analytical instrumentation. Because of the
large dilution of the sample, the lower detection limit may be at or above the
value needed for supporting processing and disposal. Thus, development of
an analytical preparation method is needed to selectively remove sodium
without significant dilution of HLW samples.

Validated Laboratory Methods for the Analysis of
High Level Tank Waste

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - FY01 Science Needs

http://emslws03/tfa/program/scienceneeds/arwt1101.stm[10/13/2009 11:07:05 AM]

The retrieval and processing of high-level tank waste will require a
significantly large number of laboratory assays to assure compliance with
contractual and regulatory obligations. Since the waste is a very complex
matrix, specially designed analytical methods are needed to provide
accurate results in a rapid, reliable, and cost effective manner. Improved
methods are needed for radioisotopes including Sr90, Tc99, and the
transuranic elements.

A promising approach to the analysis of radioisotopes in tank waste is laser
ablation inductively coupled plasma mass spectrometry (LA/ICP/MS). The
development of calibration standards, calibration procedures, and method
validation for LA/ICP/MS for radioisotope analysis in waste is required.

The adaptation and validation of other existing analytical assay methods for
selected components in high-level tank waste is also of interest. These
components include organic compounds identified in the Resources
Conservation and Recovery Act (RCRA) and the Toxic Substances Control
Act of 1976 (TSCA) and as specified by agreements between DOE sites
and regulatory agencies.

The validation of laboratory methods is of greatest interest in situations
where the validated methods can be applied at multiple DOE sites.

Characterization of Organic Species in Waste Feed
to LAW and HLW Treatment Facilities (see also
Hanford Science Need RL-WT052-S)

Measurement of the amount of certain RCRA and the Toxic Substances
Control Act of 1976 (TSCA) organic compounds is needed in waste feed to
the private contractors that may impact process and plant design. Since the
waste is a very complex matrix, analytical methods must be modified to be
suitably applied. Some of this method modification has been done at the
Hanford 222-S Laboratory. Future efforts should be coordinated with the
work already done so as not to duplicate it.

Development of analytical methods to address DOE and regulatory
requirements could use existing analytical tools but would require the
development of sample preparation steps, calibration, and method validation
for their application to organic species in tank waste.
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Science Needs - FY01
January 2000

AR-WT-12-01 Vadose Zone Characterization

Vadose Zone Flow Simulation Tool Under Arid
Conditions (RL-WT045-S)

To predict the movement of contaminants from the disposal of waste, a wide
variety of chemical and physical phenomena must be modeled over large
spatial scales and over time periods lasting thousands of years. For the
release of contaminants from immobilized low-level tank waste, the physical
condition and surrounding water chemistry for thousands of canisters must
be modeled, where the physical and chemical environment vary with time
and position in the disposal vault. For the modeling of flow into disposal
facilities or around tanks in large tank farms, detailed three-dimensional
geometric models must be used transient moisture fronts and steep
concentration gradients must be analyzed. Finally, because of the low
moisture content of Hanford soils and the significant thickness of the vadose
zone, simulations over many thousands of years are required, even for the
most mobile contaminants.

There is a need for development of a computer code for arid condition
assessments (such as at Hanford) that combines time and spatially
dependent geochemical modeling with transient moisture flow and
contaminant transport. The code must handle geometrically complex objects
and a large number of chemical species. Transport phenomena evaluated
by the code should include not only transport through homogeneous media
but also transport through fractured and preferred vertical flow paths (such
as clastic dikes). The code should be structured to economically quantify
sensitivity of responses to uncertain physical and geochemical models and
parameters. Visualization of results to decision-makers, regulators, and
stakeholders is desirable.

Post Closure Monitoring

It is expected that tanks will be closed by filling them with grout material and
placing a cap over the tank to prevent the infiltration of rainwater.
Underground waste containing landfills are expected to be covered with
similar cap material. After closure the integrity of these caps must be

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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monitored to assure no leaks develop. Monitoring of the vadose zone and
ground water for the presence of a variety of contaminants in the vicinities
of closed tanks and landfills should also be necessary. Methods for
achieving this type of monitoring are already under development. Such
technologies include a variety of cone penetrometer deployed measurement
methodologies as well as fiber optic networks to monitor landfill cap
integrity. Field deployable subsurface monitors capable of reliable operation
over long periods of time and capable of detecting elevated levels of
contaminants are needed. Contaminants of special interest include Sr90,
Tc99, tritium, toxic metals such as Cr, and halo-organic compounds such as
trichloroethylene.

Long-term monitors for deployment in the vadose zone must be reliable for
long periods of time with minimal maintenance and operator attention.
Periodic calibration must be achievable to assure attainment and verification
of accurate operation. Operation of the required instrumentation systems
must also be cost effective with respect to the baseline practice of sample
acquisition followed by laboratory analysis.

Application of Smart Technologies and Advanced
Materials to High-Level Waste Tank Closure

Tank closure activities are being implemented at SRS and other sites.
Surveillance of the concrete/grout filling is an integral part of tank closure
and maintenance activity. One of the drivers for the surveillance program is
to monitor for seepage of moisture and other liquid through the
concrete/grout fill. Primary concerns are related to the degradation and/or
aging of the fill material. Smart technologies are needed to ensure safe life-
extension of the existing structures and to allow remote sensing and
monitoring of the closed tank. Application of smart technologies will
enhance the tank closure design to improve their overall integrity and
operations.

An experimental test program supported by fundamental research is
essential for demonstrating the application of smart technologies to tank
closure surveillance activities. Smart technologies and advanced materials
in the form of newer forms of concrete (or other materials) with embedded
moisture sensors and chemistry sensors (or other smart technologies) will
allow remote surveillance and detection of moisture or liquid seepage
through the concrete. Specific objectives of this research are to
demonstrate:

In-situ monitoring of moisture and waste seepage
In-service monitoring of structures
Enhancement of in-service surveillance
Reduced worker exposure because of remote monitoring
Increased inspection reliability
Real time materials performance data gathering
Life extension of structures
Showcase for 21st Century technology
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Decreased operating costs resulting from
Less manpower needed for inspections
System down-time for inspections

Ease of inspecting structures
Improved safety/reliability
Ability to identify large load events (seismic, etc.)

Smart technologies have been studied in the laboratory setting for decades.
Their use in the aerospace industry has been recognized, however, the
application of these technologies to structures for nuclear materials facility
disposition and tank closure is not established. Smart technologies differ
from their conventional counterparts in that they can not only sense their
environment but also adapt to it. In addition, smart technologies allow the
identification of structural soundness remotely, more efficiently, and more
thoroughly. Because inspections of structures can be made remotely,
worker exposure to potentially hazardous environments decreases, which is
consistent with ALARA (as low as reasonably achievable) principles.
System reliability is improved because of the ability to identify moisture
intrusion, liquid seepage, and flaws before they become dangerous to the
structure. Life-extensions are possible because of the ability to identify the
degradation (or lack thereof) of a facility. In order for the DOE complex to
embrace the application of smart technologies, the performance of these
technologies in prototypic environments must be better understood. In
addition, the relationship between the smart material and/or sensor physical
characteristics and its response characteristics needs to be understood in a
practical environment, e.g. through adaptation in a test bed. This test bed
with a well-defined testing program will allow for technology transfer to both
new and existing DOE storage structures.
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Executive Summary 
 
The Department of Energy’s (DOE) Savannah River Site (SRS) high-level waste (HLW) 
program is responsible for storage, treatment, and immobilization of HLW for disposal.  The 
Salt Processing Project (SPP) is the salt (soluble) waste treatment portion of the SRS HLW 
effort.  The overall SPP encompasses the selection, design, construction and operation of 
treatment technologies to prepare the salt waste feed material for the site’s Saltstone 
Production Facility (SPF) and vitrification facility (Defense Waste Processing Facility 
[DWPF]).  Major constituents that must be removed from the salt waste and sent as feed to 
DWPF include actinides, strontium, and cesium. 
 
In April 2000, DOE-Headquarters (DOE-HQ) requested the Tanks Focus Area (TFA) to 
assume management responsibility for the SPP technology development program at SRS.  
The TFA was requested to conduct several activities, including review and revision of the 
technology development roadmaps, development of down-selection criteria, and preparation 
of a comprehensive research and development (R&D) program plan for three candidate Cs 
removal technologies, as well as the alpha and Sr removal technologies that are part of the 
overall SPP.  The TFA issued a revised R&D program plan1 in November 2000 for the three 
Cs removal candidate technologies  — Crystalline Silicotitanate (CST) Non-Elutable Ion 
Exchange, Caustic Side Solvent Extraction (CSSX), and Small Tank Tetraphenylborate 
Precipitation (STTP) — and the associated alpha and Sr removal technologies. 
 
The goal of these efforts was to conduct testing and evaluation of the three Cs removal 
technologies to obtain enough information to support a June 2001 technology down 
selection.  Based on the R&D results and subsequent management recommendations2,3,4 

DOE-HQ selected CSSX as the preferred Cs removal technology.  This selection was 
documented in the SRS Supplemental Environmental Impact Statement and Notice of 
Availability was published in the Federal Register on July 20, 20015,6.   Selection of a backup 
technology was deferred pending the results of additional R&D on Crystalline Silicotitanate 
(CST) Non-Elutable Ion Exchange and Small Tank Tetraphenylborate Precipitation (STTP) 
processes.   
 
A large number of technical issues, concerns, and uncertainties were identified during the 
previous phases of the SPP.  Evaluation of these issues and concerns led to identification of a 
small number of areas that represent high technical risks to implementing the four processes 
described in this R&D Program Plan. These high-risk areas and the technology needs they 
represent were the focus of previous technology development efforts leading to down 
selection.  Some of these high-risk areas were resolved or reduced to low-risk status during 
the FY00 and FY01 R&D program effort.  Other areas remained as moderate or high risk, 
and continued R&D effort is required for those areas.   
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The nature of the R&D work on the Alpha and Sr Removal and CSSX processes has 
transitioned from technology development for down selection to providing input for 
conceptual and preliminary design of the Salt Waste Processing Facility (SWPF).  This work 
will include laboratory studies, bench-scale tests, and prototype equipment development.  
Limited R&D activities are expected to continue on the CST or STTP backup 
technology(ies), and additional direction will be provided by DOE regarding scope of the 
desired R&D activities for the backup technology.  Finally, recommendations from 
independent review groups, such as NRC committees, identified technology development 
needs that are being incorporated into the ongoing R&D program. 
 
The SPP Research and Development Program is funded jointly by the DOE Offices of 
Science and Technology (EM-50) and Project Completion (EM-40).  Participants in the 
FY02 program include WSRC's Savannah River Technology Center, Oak Ridge National 
Laboratory, Argonne National Laboratory, Pacific Northwest National Laboratory, and 
various universities and commercial vendors.  Additional participants will be identified after 
the response to the R&D solicitation (TFA’s Salt Processing Project Call for Proposals) have 
been evaluated and awarded.  Combined program funding for FY01 was $13.4 million and 
total planned funding for FY02 is $10.7 million. 
 
A detailed integrated schedule of all research and development tasks has been prepared and is 
being used by all program participants to manage and to report status on their activities.  The 
R&D program is focused on continued technical maturity, risk reduction, engineering 
development, and design support as the program moves toward DOE’s selection of 
engineering, procurement, and construction contractor(s) for the SWPF. 
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1.0 Introduction 
 
The Department of Energy’s (DOE) Savannah River Site (SRS) high-level waste (HLW) 
program is responsible for storage, treatment, and immobilization of HLW for disposal.  The 
Salt Processing Project (SPP) is the salt (water soluble) waste treatment portion of the SRS 
HLW cleanup effort.  The overall SPP encompasses the selection, design, construction and 
operation of technologies to prepare the salt waste feed material for immobilization at the 
site’s Saltstone Production Facility (SPF) and vitrification facility (Defense Waste Processing 
Facility [DWPF]).  Major radionuclides that must be removed from the salt waste and sent as 
feed to DWPF include actinides, strontium (Sr), and cesium (Cs). 
 
In April 2000, DOE-Headquarters (DOE-HQ) requested the Tanks Focus Area (TFA) to 
assume management responsibility for the SPP technology development program at SRS.  
The TFA was requested to conduct several activities, including review and revision of the 
technology development roadmaps, development of down-selection criteria, and preparation 
of a comprehensive research and development (R&D) program plan for three candidate Cs 
removal technologies, as well as the alpha and Sr removal technologies that are part of the 
overall SPP.  The TFA issued a revised R&D program plan1 in November 2000 for the three 
Cs removal candidate technologies  — Crystalline Silicotitanate (CST) Non-Elutable Ion 
Exchange, Caustic Side Solvent Extraction (CSSX), and Small Tank Tetraphenylborate 
Precipitation (STTP) — and the associated alpha and Sr removal technologies. 
 
The goal of these efforts was to conduct testing and evaluation of the three Cs removal 
technologies to obtain enough information to support a June 2001 technology down 
selection.  Based on the R&D results and subsequent management recommendations2,3,4 

DOE-HQ selected CSSX as the preferred Cs removal technology.  This selection was 
documented in the SRS Supplemental Environmental Impact Statement and Notice of 
Availability was published in the Federal Register on July 20, 20015,6. 
 
This R&D program plan (Plan) describes the technology development program for CSSX 
and alpha/Sr removal in FY02.  CST and STTP are discussed as possible backup 
technologies.  
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2.0 Background 
 
The SRS Site Treatment Plan (STP) and Federal Facilities Agreement (FFA) call for 
emptying the site's HLW tanks and closing the “old-style” tanks.  All waste tanks must be 
empty of existing waste by 2028 to comply with the STP and FFA.  To complete this 
mission, the HLW system at SRS must retrieve the tank waste and convert the HLW into 
solid waste forms suitable for disposal.  Both the long-lived and short-lived radioisotopes in 
the waste will be incorporated into borosilicate glass (vitrified) in the DWPF as a precursor 
to transporting the material for disposal to the national HLW repository.   
 
To make this program economically feasible, the SRS implementing technology must limit 
the volume of HLW glass produced by removing a significant portion of the non-radioactive 
salts (incidental wastes) for subsequent on-site low-level waste (LLW) disposal. 
 
SRS successfully demonstrated the In-Tank Precipitation (ITP) process for salt waste 
treatment both on a moderate and full-scale basis with actual SRS salt waste in the 1980s.  
The ITP process separates the cesium isotopes from the non-radioactive salts by 
tetraphenylborate precipitation.  During radioactive startup of ITP in 1995, higher than 
predicted releases of benzene occurred.  Based on subsequent studies of the chemical and 
physical properties of the ITP process, Westinghouse Savannah River Company (WSRC) 
concluded they could not simultaneously meet process throughput requirements while 
maintaining process safety.  On February 20, 1998, DOE-Savannah River (SR) concurred 
with the WSRC evaluation of the chemistry data and WSRC began a system engineering 
evaluation of alternative salt processing methods.  The system engineering studies evaluated 
over 140 alternative processes and reduced the list to four candidates: CST, CSSX, STTP, 
and Direct Grouting (with no Cs removal).  Further review eliminated Direct Grouting as an 
option; thus R&D efforts focused on the CST, CSSX, and STTP. 
 
In 1999, DOE-HQ asked the National Research Council (NRC) to independently review the 
evaluation of technologies to replace ITP.  NRC issued a letter report7 in October 1999 and 
their final report8 was issued in August 2000.  As a result of the interim NRC review, the 
DOE Under Secretary and the Assistant Secretary for Environmental Management jointly 
agreed that further R&D on each alternative was required to reduce technical uncertainty 
prior to a down-selection decision.  Accordingly, DOE postponed plans to issue a draft 
Request for Proposal to the private sector seeking input on design and construction of the 
needed treatment facilities.  DOE-SR also delayed the issuance of the draft Supplemental 
Environmental Impact Statement (SEIS) on SRS HLW treatment alternatives pending further 
development of salt processing technology alternatives. 
 
In April 2000, DOE-HQ established the Technology Working Group to manage the R&D 
program and to make a recommendation to the Assistant Secretary for Environmental 
Management on a preferred salt processing technology for implementation at SRS.  In 
support of the Technical Working Group, the TFA was requested to assume management 
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responsibility for the SPP technology development program at SRS.  The TFA was requested 
to review and revise the SPP technology development roadmaps, develop down-selection 
criteria, and prepare a comprehensive R&D program plan for the three candidate Cs-removal 
technologies, as well as the alpha- and Sr-removal processes that are a part of the overall 
SPP.  The TFA issued the first integrated R&D Program Plan9 in May 2000 and it was 
revised for FY 20011 in November 2000.  The R&D program focused on resolving high-risk 
areas for alpha/Sr removal and each alternative cesium removal process by mid-FY 2001 to 
support a DOE down-selection decision by June 2001. The Salt Processing Project Research 
and Development Summary Report4 issued in May 2001 documented the technology 
development results for each process. 
 
A second NRC Committee was formed in May 2000 to support the technology down-
selection decision.  This committee was requested to evaluate the adequacy of the decision 
criteria, to evaluate the progress and results of the R&D efforts, and to assess whether 
technical uncertainties were sufficiently resolved to proceed with down selection.  This 
committee issued an interim report on the down-selection criteria in March 200110 and a final 
report in May 200111. 
 
The SPP Technology Down Selection Technical Working Group and Management Review 
Board meetings were held May 21-24, 2001 at SRS.  Presentations on the progress of the 
program were given by the TFA SPP Technology Development Manager and SPP System 
Leads, WSRC, and DOE-SR.  The NRC reports and the presentations provided the Technical 
Working Group and the DOE-HQ with information needed to make a recommendation on 
the technology down selection.  The Technical Working Group’s Final Report2 and the 
Management Review Board Report3 are available on the SRS SPP Website 
<<http://www.srs.gov/general/srtech/spp/techsel.htm >>.  The selection of CSSX as the 
preferred cesium-removal alternative was documented in the Final SEIS5.  The Notice of 
Availability was published in the Federal Register on July 20, 20016. 
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3.0 High-Level Waste System Overview 
 
The SRS HLW System is a set of seven different interconnected processes operated by the 
HLW and Solid Waste Divisions.  These processes function as one large treatment plant that 
receives, stores, and treats HLW at SRS and converts these wastes into forms suitable for 
final disposal.   
 
These processes currently include: 

• HLW Storage and Evaporation (F and H Area Tank Farms)  

• Salt Processing (ITP Facility and Late Wash Facility)  

• Sludge Processing (Extended Sludge Processing [ESP] Facility) 

• Vitrification (DWPF) 

• Wastewater Treatment (Effluent Treatment Facility [ETF]) 

• Solidification and Disposal (Saltstone Production Facility [SPF] and Saltstone 
Disposal Facility [SDF]) 

• Organic Destruction (Consolidated Incineration Facility [CIF]) 

 
The F and H Area Tank Farms, ESP Facility, DWPF, ETF, SPF, and SDF are all operational.  
The ITP facility operations are limited to safe storage and transfer of materials.  The Late 
Wash Facility has been tested and is in an uncontaminated dry lay-up status.  CIF is not 
presently operating. 
 
The mission of the SRS HLW System is to receive and store HLW in a safe and 
environmentally sound manner and to convert these wastes into forms suitable for final 
disposal.  The planned disposal forms are:  
 

• borosilicate glass to be sent to a federal repository 
• saltstone to be disposed on site, and 
• treated wastewater to be released to the environment.  

 

Also, the storage tanks and facilities used to process the HLW must be left in a state such that 
they can be closed and decommissioned in a cost-effective manner and in accordance with 
appropriate regulations and regulatory agreements. 
 
All HLW in storage at SRS is regulated as Land Disposal Restriction waste, which prohibits 
it from permanent storage.  Because the planned processing of this waste will require 
considerable time and continued storage of the waste, DOE has entered into a compliance 
agreement with the Environmental Protection Agency (EPA) and South Carolina Department 
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of Health and Environmental Control (SCDHEC).  This compliance agreement is 
implemented through the Site Treatment Plan, which requires processing of all the HLW at 
SRS according to a schedule negotiated between the parties. 
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Figure 3.1  High-Level Waste Major Interfaces 
 
 
Figure 3.1 schematically illustrates the routine flow of wastes through the SRS HLW System.  
The various internal and external processes are shown in rectangles.  The numbered streams 
identified in italics are the interface streams between the various processes.  The discussion 
below describes the SRS HLW System configuration, as it will exist in the future with the 
proposed Salt Waste Processing Facility. 
 
Incoming HLW (Stream 1) is received into HLW Storage and Evaporation facilities (F and H 
Area Tank Farms).  The function of HLW Storage and Evaporation is to safely concentrate 
and store these wastes until downstream processes are available for further processing.  The 
decontaminated liquid from the evaporators (Stream 13) is sent to ETF.   
 
The insoluble sludges that settle to the bottom of waste receipt tanks in HLW Storage and 
Evaporation (Stream 2) are slurried and sent to ESP.  In ESP, sludges high in aluminum (Al) 
are processed to remove some of the insoluble Al compounds.  All sludges, including those 
processed to remove Al, are washed with water to reduce their soluble salt content.  The 
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spent washwater from this process (Stream 3) is sent back to HLW Storage and Evaporation.  
The washed sludge (Stream 4) is sent to DWPF for feed pretreatment and vitrification.   
 
Saltcake is redissolved using hydraulic slurrying techniques similar to sludge slurrying.  As 
originally designed (Figure 3.1), the salt solutions from this operation, and other salt 
solutions from HLW Storage and Evaporation (Stream 5), were intended for feed to ITP.  In 
the proposed Salt Waste Processing Facility, the salt solution is processed to remove 
radionuclides (i.e., actinides, Sr, and Cs).  These concentrated radionuclides are then 
prepared for transfer to DWPF.  For the CSSX process, actinides and Sr are removed by 
sorption with monosodium titanate (MST), and the slurry is filtered to remove MST and 
entrained sludge solids.  The MST and sludge solids are transferred to DWPF as a separate 
stream (Stream 8).  Cs contained in the organic phase (solvent) is stripped to an aqueous 
phase for transfer to DWPF and the solvent is recycled.  The decontaminated aqueous stream 
(raffinate) is sent to SPF for disposal. 
 
The washed sludge from ESP (Stream 4) is chemically adjusted in the DWPF to prepare the 
sludge for feed to the glass melter.  As part of this process, mercury (Hg) is removed, 
purified, and sent to Hg receivers (Stream 12).  The aqueous Cs product from the Salt Waste 
Processing Facility is added to the chemically adjusted sludge.  The mixture is then 
combined with glass frit and sent to the glass melter.  The glass melter drives off the water 
and melts the wastes into a borosilicate glass matrix, which is poured into a stainless-steel 
canister.  The canistered glass waste form (Stream 9) is sent to on-site interim storage, and 
will eventually be disposed in a federal repository. 
 
The water vapor driven off the melter is condensed and combined with other aqueous streams 
generated throughout the DWPF.  The combined aqueous stream is recycled (Stream 10) and 
transferred to HLW Storage and Evaporation for processing. 
 
Overheads from the HLW Storage and Evaporation evaporators are combined with 
overheads from evaporators in the F and H Area separations processes and other low-level 
streams from various waste generators.  This mixture of LLW (Stream 13) is sent to the ETF. 
 
In the ETF, LLW is decontaminated by a series of cleaning processes.  The decontaminated 
water effluent (Stream 14) is sent to the H-Area outfall and eventually flows to local creeks 
and the Savannah River.  The contaminants removed from the water are concentrated 
(Stream 15) and sent to the SPF.  In the SPF, the liquid waste (Streams 6 and 15) is combined 
with cement formers and pumped as a wet grout (Stream 16) to a vault located in the SDF.  
In the vault, the cement formers hydrate and cure, forming a saltstone monolith.  The SDF 
will eventually be closed as a landfill. 
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4.0 Functional Requirements for the Salt Processing Project Process 
 
As described in Section 3.0 and in the Final Supplemental Environmental Impact Statement 
Defense Waste Processing Facility,12 the existing SRS HLW System consists of seven 
interconnected facilities operated for the DOE by the HLW and Solid Waste Divisions of the 
WSRC.  These separate facilities function as one large waste treatment plant.  
 
As an integral part of the site's waste management mission, the SRS HLW System must 
immobilize key radionuclides in the salt waste for final disposition in support of 
environmental protection, safety, and current and planned missions.  Any salt waste 
treatment process must be specifically developed to enable HLW salt disposition, and the 
impact to existing HLW facilities and processes at SRS must also be addressed.  
Functionally, the CSSX and any backup alternative technology must interface safely and 
efficiently with the processing facilities within and outside of the HLW System.  The Cs and 
alpha/Sr removal activities support tank farm space and water inventory management, the 
STP, and the FFA for tank closure.  Table 4.1 summarizes key functional requirements and 
the schedule that SPP must fulfill to recover HLW storage space and comply with the 
FFA/STP. 
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Table 4.1  Key Functional Criteria 

 
 

Area  Functions
Hazard Assessment Document Provide a facility that meets the requirements of a non-reactor nuclear hazard category 2 and low chemical hazard category. 
Interface Streams 
   DWPF Recycle 
 
   DWPF Glass 
 
   
Salt Waste Processing Facility Feed 
 
 
  Tank 49H 
 
  Tank 50H 
 
  New Waste Form 

 
Support tank farm space management and the evaporator strategy for addressing DWPF recycle. 
 
Provide a Cs-containing product that supports glass waste form requirements relative to durability, crystallization temperature, 
sodium content, and viscosity. 
 
Provide a DSS product that meets Waste Acceptance Criteria relative to producing a non-hazardous saltstone waste form suitable 
for disposal as low-level solid waste at the SRS. 
 
Support Tank Farm space management strategy to recover Tank 49H for HLW storage. 
 
Support Tank Farm space management strategy to recover Tank 50H for HLW storage. 
 
Comply with DOE-RW* HLW repository requirements. (*Office of Civilian Radioactive Waste Management Program) 
 

Nominal Decontamination Factor (DF) 
   Strontium DF 
    
   Alpha DF 
    
   Cesium DF 

 
Provide a strontium DSS concentration of ≤40 nCi/g, which equals to a nominal DF = 5 (overall average). 
 
Provide an alpha DSS concentration of ≤18 nCi/g, which equals to a nominal DF = 12 (overall average). 
 
Provide a cesium DSS concentration that enables conversion to a solid low-level waste form suitable for near-surface disposal at 
the SRS. 

• For processes that remove cesium, cesium-137 ≤45 nCi/g is required to enable processing in the existing SPF and 
disposal in the existing SDF, which equals a nominal DF = 8000 (overall average). 

 
Schedule 
   HLW Storage 
 
   Federal Facility Agreement 
 
   Saltstone Treatment Plant 

 
Support Tank Farm space management strategy to support site missions (timely startup of new process by 2010). 
 
Support readiness for closure of all waste tanks by 2028. 
 
Support readiness for closure of old style tanks by 2020, and an average glass-canister production rate of 200 canisters per year. 
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5.0 Description Of Radionuclide Removal Processes 
 
5.1 Alpha and Sr Removal 
 
The current preconceptual design for the CSSX alternative requires removal of Sr and 
transuranic (TRU) radionuclides in advance of removing Cs from the solution (see Figure 
5.1).  The selected technology involves addition of an inorganic sorbent, monosodium 
titanate (MST) and subsequent removal of solids by cross-flow filtration.  The MST shows a 
very high affinity for Sr and also effectively removes soluble actinides such as plutonium 
(Pu) and uranium (U) from solution.  The MST also sorbs lesser amounts of neptunium (Np) 
and other alpha emitting radionuclides.  The treated liquid (filtrate) is processed by solvent 
extraction to remove Cs (described in the next section).  The collected solids require washing 
to reduce the concentration of soluble salts of sodium (Na) prior to transfer to the DWPF.  
The process requires an analysis to verify adequate removal of alpha emitters and Sr prior to 
release of any treated waste to the SPF. 
 
Previous studies showed a low filtration flux during the solid-liquid separation step.13,14,15  
Because of the lower fluxes, the CSSX process requires larger filtration equipment, process 
vessels, and storage vessels to maintain the desired waste processing rate. 
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Figure 5.1  Alpha and Sr Removal Flow Diagram for  
Caustic Side Solvent Extraction 
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5.2 Cs Removal by Caustic Side Solvent Extraction 
 
In solvent extraction, a sparingly soluble diluent material containing an extractant (to 
complex the Cs ions) is mixed with the aqueous caustic solution to remove Cs.  The 
decontaminated aqueous stream (raffinate) is then sent to the SPF for treatment and 
subsequent disposal in the SDF.  The Cs contained in organic solution is then stripped into an 
aqueous phase ready for transfer to DWPF.  The solvent is cleaned to remove impurities and 
recycled. 
 
Prior to treatment by solvent extraction, actinides and Sr are removed from the waste by 
sorption with MST as shown in Figure 5.1.  The resulting slurry is then filtered to remove the 
MST and sludge solids.   
 
The CSSX process uses a novel solvent system made up of four components: calix[4]arene-
bis-(tert-octylbenzo-crown-6) known as BOBCalixC6, 1-(2,2,3,3-tetrafluoropropoxy)-3-(4-
secbutylphenoxy)-2-propanol, known as modifier Cs-7SB, trioctylamine known as TOA, and 
Isopar L, the diluent.  The solvent is contacted with the alkaline waste stream in a series of 
countercurrent centrifugal contactors (the extraction stages) where Cs and nitrate are 
extracted into the solvent phase.  The resulting clean aqueous raffinate is transferred to the 
SPF for conversion to saltstone.  Following Cs extraction, the solvent is scrubbed with dilute 
acid to remove other soluble salts, particularly Na and potassium (K) from the solvent stream 
(the scrub stages).  The scrubbed solvent then passes into the strip stages where it is 
contacted with a very dilute acid stream to transfer the Cs to the aqueous phase.  The aqueous 
strip effluent containing pure Cs nitrate (which is 15 times more concentrated than in the salt 
waste), is transferred to the DWPF for vitrification.  Figure 5.2 contains a schematic 
representation of the solvent extraction flowsheet. 
 
In the strip stages, the presence of lipophilic anionic impurities (e.g., dibutylphosphate, 
dodecylsulfate) has the potential to greatly reduce stripping performance.  Such impurities 
could possibly come from the waste or from solvent radiolysis.  To remedy the potential 
effects of these impurities, TOA is added to the solvent.  This amine remains essentially inert 
in the extraction section of the process but converts to the trioctylammonium nitrate salt 
during scrubbing and stripping.  This salt remains in the organic phase and allows the final 
traces of Cs in the solvent to be stripped by supplying any anionic impurities in the solvent 
with equivalent cationic charges.15 
 
Over long periods of time, either the modifier, the TOA, or the calixarene may degrade either 
chemically or radiolytically.  The most likely degradation is that of the modifier to form a 
phenolic compound that is soluble in the organic phase in contact with acid solutions.  
However, the modifier was designed to enable the phenolic compounds to distribute 
preferentially to alkaline aqueous solutions, in either the waste itself or in sodium hydroxide 
(NaOH) wash solutions.  Gradual degradation of the solvent results in some loss of 
performance, owing both to loss of the calixarene, modifier, and amine, and to the buildup of 
various degradation products.  The flowsheet contains first an acidic wash of the solvent,  
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Figure 5.2  Caustic Side Solvent Extraction Flow Diagram 
 
 
followed by a caustic wash of the solvent to maintain solvent performance.  These two wash 
stages are intended to remove any acidic or caustic impurities that may accumulate in the 
solvent system over time.  In particular, the caustic wash is known to remove the modifier 
degradation products.  In addition, the flowsheet assumes the solvent will be replaced on an 
annual basis to maintain system performance.  Spent solvent will be incinerated. 
 
The aqueous output streams from the CSSX process may contain either soluble solvent 
components and/or entrained organic phase.  This potential loss may represent an economic 
concern due to the expensive solvent components or a problem in downstream operations.  
The process contains solvent recovery processes for the aqueous effluent streams.  Additional 
contactor stages are provided to remove soluble organics and, in particular, to remove solvent 
from the exiting streams with a small amount of Isopar L.  The aqueous phase from these 
stages is then sent to a settling tank where any remaining entrained organic (mostly the 
Isopar L) is allowed to float and is decanted.  The Isopar® L (containing the solvent) is 
distilled to recover the extractant and modifier.  The Isopar® L added in the two solvent 
recovery processes is sent to the CIF. 
 
Strip effluent storage is provided to accommodate the differences in cycle times for the 
Slurry Receipt Adjustment Tank (SRAT) in DWPF and to allow for disengagement of any 
organic carry-over from the extraction process.  Strip effluent, provided at a rate of 1.5 gpm, 
eliminates the need for an evaporator.  The strip effluent is evaporated in the DWPF SRAT 
where the nitric acid content is used to offset the nominal nitric acid requirement.  The 
effluent would contain <0.01 M Na, and <0.001 M of other metals. 
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5.3 Backup Technology Alternatives 
 
5.3.1 Alpha and Sr Removal 
 
In the STTP process, alpha (i.e., selected actinides) and Sr removal occurs simultaneously 
with precipitation of Cs.  The CST alternative requires removal of Sr and TRU radionuclides 
prior to Cs removal from the solution.  As in CSSX process, lower fluxes required the CST 
process to have larger filtration equipment, process vessels and storage vessels to maintain 
the desired waste processing rate. 
 
Investigation of alternatives aim at improving process throughput through a combination of 
demonstrating an improved solid-liquid separation technology and evaluating alternate 
sorbents to replace MST.  For instance, use of rotary microfilters or centrifuges may offer 
promises of smaller equipment and space savings.  Similarly, other inorganic sorbents – such 
as SrTreat™ or Sodium Nonatitanate – may perform better than MST.  Another chemistry 
option involves addition of non-radioactive strontium, as strontium nitrate, to achieve 
isotopic dilution of the radioactive isotope.  Coupled with addition of sodium permanganate, 
which strips soluble actinides from the waste, the chemical additives may achieve the same 
process objectives without adding a titanium burden to the glass. 
 
5.3.2 Cs Removal by CST Non-Elutable Ion Exchange 
 
In the proposed CST Non-Elutable Ion Exchange process (see Figure 5.3), salt solution 
(6.44 M Na) is combined with dilute caustic and spent solutions from filter cleaning and 
other aqueous streams generated from sorbent loading and unloading operations in the Alpha 
Sorption Tank (AST) within the SWPF.  Soluble alpha contaminants and Sr-90 are absorbed 
on MST solids that are added as a slurry to the salt solution in the AST.  The solution is 
diluted to ~5.6 M Na in the AST in the combined waste stream that is fed to filtration. 
 
After sampling to confirm the soluble alpha and Sr concentration is reduced to an acceptably 
low level, the resulting slurry is filtered to remove MST and entrained sludge solids that may 
have accompanied the salt solution to the AST.  Clarified filtrate is transferred to the Recycle 
Blend Tank, which serves as the feed tank for ion exchange column operation.  
 
Two key aspects of the CST process are:  loading CST into the train of ion exchange 
columns; and rotation of the columns as they become loaded with Cs.  The ion exchange 
train consists of three operating columns in series, identified as lead, middle and guard 
columns, where the Cs is sorbed onto the CST.  A fourth standby column is provided to 
allow continued operation while Cs-loaded CST is removed and fresh CST is added to the 
previous lead column.  The effluent from the guard column is passed through a fines filter to 
prevent Cs-loaded fines from contaminating the salt solution.  The filtered salt solution flows 
to one of two Product Holdup Tanks (not shown) and the activity is measured to ensure it  
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Figure 5.3  CST Non-Elutable Ion Exchange Flow Diagram 
 
 
meets the saltstone limit for Cs.  After analysis confirms adequate decontamination, the DSS 
is transferred to one of two DSS Hold Tanks and stored until it can be transferred to Z-Area 
for processing and disposal as saltstone. 
 
Rotation of the columns and processing of the Cs-loaded CST occurs as follows.  When the 
lead column in the train is close to saturation (expected to be >90% Cs loading), that column 
is removed from service, the middle column becomes the lead column, the guard column 
becomes the middle column, and the fresh, standby column becomes the guard column.  The 
Cs-loaded CST from the first column is then sluiced with water into one of two Loaded 
Sorbent Hold Tanks where it is combined with the solids from the fines filter.  Excess 
sluicing water is removed to produce a 10 wt% CST slurry in water.  The excess water is sent 
to the AST.  The particle size of the CST will be reduced by grinding to facilitate slurry 
transfer and to ensure representative sampling in DWPF.  The CST slurry is stored in the 
Loaded Sorbent Hold Tank until it can be transferred to the DWPF for incorporation into 
HLW glass. 
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5.3.3 Cs Removal by Small Tank Tetraphenylborate Precipitation 
 
In the STTP process (see Figure 5.4), salt solution is received into a Fresh Waste Day Tank 
located in the new facility.  For this continuous precipitation process, salt solution, sodium 
tetraphenylborate (NaTPB) solution, MST slurry, spent wash water and dilution water are 
continuously added to the first of two Continuous Stirred Tank Reactors (CSTR), also 
located in the new facility.  Sufficient dilution water is added to the first CSTR to reduce the 
Na molarity to ~4.7 M and optimize conditions for precipitation and MST sorption reactions.  
The first CSTR feeds a second CSTR in which precipitation is completed.  In the CSTRs, 
soluble Cs and K are precipitated as tetraphenylborate (TPB) salts, while Sr and actinides (U, 
Pu, americium, Np, and curium) are sorbed on the MST solids.  The resulting slurry, 
containing ~1 wt% insoluble solids, is transferred from the second CSTR to the Concentrate 
Tank.  From the Concentrate Tank, the slurry is continuously fed to a cross-flow filter to 
concentrate the solids, which contain most of the radioactive contaminants.  DSS filtrate 
from the cross-flow filter unit is transferred to a Filtrate Hold Tank and stored until it can be 
transferred to the existing SPF, where it is converted to saltstone for disposal in the SDF.   
 
After concentrating the slurry to 10 wt%, and accumulating 4,000 to 5,000 gallons in the 
Concentrate Tank, the slurry is transferred to the Wash Tank.  There, the concentrated slurry 
is washed to remove soluble Na salts by adding process water and removing spent wash 
water by filtration.  NaTPB removed in the wash water is recovered by recycling the spent 
wash water to the first CSTR.  Spent wash water is either recycled to the first CSTR to 
provide a portion of the needed dilution water or sent to the Filtrate Hold Tank and on to the 
SPF for conversion to saltstone for disposal in the SDF.  At the end of the washing operation, 
10 wt% slurry is transferred to the Precipitate Reactor Feed Tank for staging.  The slurry is 
then processed through the acid hydrolysis unit operation and eventually vitrified at DWPF.  
The recovered benzene by-product from acid hydrolysis is transferred to the CIF and 
incinerated.  The aqueous product from precipitate hydrolysis is combined with sludge feed 
in the DWPF and incorporated into HLW waste glass.  
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Figure 5.4  Small Tank Tetraphenylborate Precipitation Flow Diagram 
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6.0 Technology Development Needs  
 
  
A large number of technical issues, concerns, and uncertainties were identified during the 
previous phases of the SPP.  Evaluation of these issues and concerns led to discovery of a 
small number of areas that represent high technical risks to implementing the four processes 
described in this R&D Program Plan. These high-risk areas and the technology needs they 
represent were the focus of technology development efforts leading to down selection.  Some 
of these high-risk areas were resolved or reduced to low-risk status during the FY00 and 
FY01 R&D program effort.  Other areas remained as moderate or high risk, and continued 
R&D effort is required for those areas.  In addition to the moderate- to high-risk areas, pre-
conceptual and conceptual design activities have identified uncertainties that must be 
addressed to support future design efforts.  Finally, recommendations from independent 
review groups, such as NRC committees, identified technology development needs that are 
being incorporated into the ongoing R&D program. 
 
6.1 Alpha and Sr Removal  
 
A previous risk assessment4 identified two high-risk areas for the Alpha/Sr Removal process: 
(1) MST Plutonium Removal Performance and (2) MST/Filtration.  In addition, deployment 
of this technology requires additional work to define the analytical instrumentation needed to 
verify performance. 
 
MST Plutonium Removal Performance:  During the past several years, SPP examined the 
sorption of plutonium – and other radionuclides – by MST under prototypical conditions for 
the process options.  These studies included numerous experiments with actual HLW, tests 
with simulated waste containing added actinides and strontium, and plutonium and Sr 
removal as part of flowsheet demonstrations for each of the cesium removal process options 
using both simulated and actual wastes.  The accumulated data demonstrated successful 
operation across a variety of waste compositions while meeting process requirements defined 
for the proposed facility.  While the rate of plutonium sorption limits the nominal processing 
capacity for this process option, little doubt exists that MST adequately removes plutonium 
with an acceptable efficiency for the majority of the waste.  Studies in FY01 demonstrated 
that relative to plutonium removal, MST performs comparably to the principal competing 
inorganic sorbents either currently available at commercial scale or in final stages of 
development.  However, feasibility tests with permanganate additions and with several of the 
inorganic sorbents show equal or superior removal of the radionuclides as compared to 
sorption on MST.  The research efforts for these alternatives continue in a manner such that 
the baseline design could readily incorporate the alternate chemistry option as it matures. 
 
The research program also provided researchers with added confidence that the project will 
realize continued improvements in this technology.  Basic structural studies will provide 
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insight into the surface chemistry of the actinides on MST.  The data will provide the needed 
information to either improve the synthesis of MST to enhance removal efficiency for 
plutonium or to replace that sorbent with a superior material. Development efforts for 
inorganic sorbents will also continue via funding obtained from the Environmental 
Management Science Program (EMSP), as will efforts to incorporate actinide removal 
directly within the solvent extraction process. 
 
The confidence in deployment of this process technology will increase as the site continues 
efforts to expand the available analytical data for the contents of the waste tanks.  
Demonstration of the use of centrifugal filters to test for colloids of plutonium stands as an 
example of efforts to improve the understanding of the fundamental waste chemistry.  
Likewise, research in late FY01 investigated the chemistry required for removal of plutonium 
and neptunium present in different oxidation states.  These compositional variations appear 
to pose no additional challenge for MST. 
 
With continued research efforts of comparable stature during the design, piloting, and 
construction phases of the facility, the likelihood of this technology failing appears limited.  
Furthermore, the most probable recovery from any failure will simply require addition of 
more MST and will only result in a brief interruption of operations.  As a result of existing 
studies, a lower probability for failure is perceived for this process chemistry.  Thus, the 
overall risk is judged to be low. 
 
Initial feasibility tests show that addition of permanganate with a reducing agent (e.g., 
peroxide or formate) also removes these radionuclides from solution under the conditions 
studied.  Similarly, personnel continue to explore the use of selected inorganic materials 
designed to decontaminate the waste. Some of these materials equal or surpass MST in 
performance. 
 
Sorbent Performance 
 
The defined baseline process for removing soluble Sr and alpha radiation-emitting 
radionuclides (i.e., the Alpha and Sr Removal process) retains risks that restrict the 
processing rate for the facility.4  Specifically, the rate of sorption for plutonium on MST 
defines the ultimate processing rate.  The R&D tasks to be performed in FY02 to address 
sorbent performance include the following: 

• Continue studies of the baseline technology using MST, emphasizing collection of 
additional actual-waste data and developing a fundamental understanding of the 
chemistry. 

• Evaluate the use of permanganate to selectively remove alpha emitters and Sr. 

• Develop and test novel sorbents designed specifically to remove Sr and selected 
actinides.  This effort will be funded by EMSP. 
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The NRC committee11 believes that continued R&D on the alternate process to using MST 
for removal of actinides and Sr is essential until MST processing can be demonstrated to 
meet saltstone, DWPF throughput, and DWPF glass requirements. 
 
MST/Filtration:  The research on the cross-flow filtration technology used as the baseline 
design for each process option includes both pilot-scale demonstration of the technology 
using simulated waste and successful experiments using actual HLW samples.  For the STTP 
process option, previous work demonstrated filtrate flow rate using actual waste in full-scale 
equipment – in the In-Tank Precipitation facility.  Thus, low risk is perceived for 
implementation of this technology.  Previous demonstrations also included full-scale 
implementation of chemical cleaning and backpulsing - the two process steps necessary to 
ensure prolonged operation at the desired capacity. 
 
However, for both the CST and CSSX process options, the measured performance shows 
notably lower processing rates for simulated wastes without the presence of the 
tetraphenylborate precipitate.  Also, comparative analysis shows reasonably good agreement 
between the pilot-scale tests using simulated waste and laboratory-sized experiments using 
actual waste, with the former apparently providing a slightly conservative margin for facility 
design efforts.  The pilot-scale demonstrations yielded acceptable filtrate flow rate, but 
showed relatively poor performance with slurries containing the maximum concentration of 
solids expected for the facility.  At these higher concentrations, acceptable equipment 
performance was reliably achieved only with high transmembrane pressure (i.e., 60 psi).  
Thus, the complete research data provide the information needed to select pumps and filter 
equipment for the facility.  However, the data suggest that the equipment will only 
marginally achieve the target performance and may well require frequent outages for 
cleaning.  Thus, this technology may well force an extension of the operating lifetime for the 
facility and still represents a moderate technology risk. 
  
To reduce the risk, the project continues to pursue alternate means of solid-liquid separation.  
The options under investigation include use of a centrifuge or a high-shear, rotary cross-flow 
filter.  Initial vendor testing of the latter equipment using simulated waste shows significant 
promise of improved performance.  Similarly, investigations continue on alternate process 
configurations that, for instance, use chemical additives to achieve enhanced sedimentation 
in advance of the process facility.  Such approaches may reduce the burden for the cross-flow 
filter, thereby substantially reducing the implementation risk. 
 
Solid-Liquid Separation Technology 
 
The use of cross-flow filtration in the baseline process to separate the MST and entrained 
sludge prior to solvent extraction for cesium removal requires the use of relatively large 
pumps.  The potential for frequent cleaning of the filters and maintenance for the pumps may  
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also pose risk for timely completion of the waste treatment mission. The R&D tasks in FY02 
to address solid-liquid separation technology include the following: 

• Continue studies of use of conventional cross-flow filtration to separate solids from 
waste using new samples of HLW sludge. 

• Evaluate the use of a rotary microfilter to separate solids from the waste with 
demonstrations on actual waste samples and equipment reliability testing at the pilot 
scale. 

• Complete evaluation of alternate technologies, including centrifugation and use of 
flocculants in a settling and decant application. 

 
Characterization and Analytical Monitoring 
 
Although not explicitly identified by the SPP as a significant risk, the project still needs to 
define the analytical method for use in confirming that the treated waste meets the required 
efficiency for the Alpha and Sr Removal process.  The R&D tasks in FY02 to address 
characterization and monitoring include the following: 

• Conduct additional actinide characterization in actual-waste samples. 

• Identify a preferred (baseline) analytical approach for determining concentrations of Sr 
and total alpha emitters. 

• Develop an online or at-line technology that provides real-time determination of the 
concentrations in the filtered waste following treatment with MST. 

 
6.2 CSSX  
 
A previous risk assessment4 identified four high-risk areas for CSSX: (1) Flowsheet Solvent 
System Proof-of-Concept; (2) Chemical and Thermal Stability; (3) Radiation Stability; and 
(4) Actual-waste Performance.  Of these four high-risk areas, only actual-waste performance 
was judged to represent a moderate risk.  Thus, R&D in FY02 will continue to focus on 
reducing risk in the area of actual-waste performance and also move toward engineering 
development with the focus on process chemistry, engineering tests of equipment, and 
chemical and physical properties relevant to safety. 
 
Flowsheet Solvent System Proof-of-Concept:  During FY00 and FY01, the flowsheet 
solvent system was demonstrated in three tests using 2-cm centrifugal contactors at ANL 
with CSSX simulant solutions spiked with radioactive cesium-137 (Cs-137).  Results from 
testing showed that the requirements for waste and solvent decontamination (40,000) and the 
concentration factor (CF) for cesium from feed to cesium product (15) were met or exceeded.  
In addition, the first test demonstrated the need for control of the temperature in the 
extraction section of the centrifugal contactor cascade to assure the highest waste 
decontamination.  The solvent was recycled four times during the second test with no adverse 
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effects on the process.  These very successful demonstrations of the flowsheet solvent system 
makes the probability of failure of the flowsheet low and results in the risk being reduced to 
low.   
 
Chemical and Thermal Stability:  The solvent system for the CSSX process consists of 
four chemicals: the extractant, calix[4]arene-bis(tert-octylbenzo-crown-6) (BOBCalixC6); a 
modifier, 1-(2,2,3,3-tetrafluoropropoxy)-3-(4-sec-butylphenoxy) -2-propanol (Cs-7SB); 
trioctylamine to aid stripping; and the diluent, Isopar® L.  The extractant and modifier are 
new chemicals.  The chemical and thermal stability of this four-component solvent had not 
been tested previously to determine the products of reaction or their effects on processing, 
which led to a high risk rating.  Laboratory studies during FY00 and FY01 were aimed at 
understanding the chemistry of the solvent and any effects on the process as a result of 
chemical reactions or thermal degradation.  The overall conclusion of these studies was that 
chemical and thermal processes slowly degrade solvent, but effects on the solvent were easily 
corrected by caustic washing and periodic additions of trioctylamine.  Thus, the probability 
that chemical and thermal effects on the solvent will affect plant operation is low, resulting in 
a low-risk rating. 
 
Radiation Stability:  The risk for radiation stability was judged to be high in the earlier 
assessment because the solvent had not been tested to determine the products of reaction or 
their effects on processing.  Dose calculations showed that the solvent would receive an 
annual dose of only 0.092 Mrad per year, assuming 100% plant use; a baseline solvent 
inventory of 1000 gallons; and an application of the MST process prior to the CSSX process.  
The relatively low dose is the result of the short residence time of the solvent in the 
centrifugal contactor cascade, the large inventory of solvent in the plant, and the nuclides 
contributing to the solvent dose (Cs-137 and barium-137m).  Both external and internal 
radiation studies showed essentially the same results: production of 4-sec-butylphenol from 
modifier degradation, and dioctylamine from degradation of trioctylamine (TOA).  External 
radiation tests involved irradiation of solvent and simulant with a Co-60 gamma source to 
doses exceeding the life of the plant by ten-fold.  No significant degradation of the primary 
solvent components was observed for doses typical of the proposed facility lifetime.     
 
Internal radiation studies were performed with both actual-waste solutions and simulant 
spiked to SRS-average waste Cs-137 concentration with total radiation doses from 1 to 13.5 
years of plant operation.  Neither the actual waste nor the spiked-simulant tests showed any 
effect of radiation on extraction or scrubbing, but stripping effectiveness was reduced due to 
high distribution coefficients.  Washing the solvent with 0.01-M NaOH and replenishing the 
TOA concentration restored good stripping performance.   
 
The radiation studies show the solvent to be quite stable to radiation, with TOA being most 
sensitive to radiation-induced degradation.  As a result of these studies, the probability and, 
consequently, the risk that radiation effects will cause problems during plant operation are 
considered to be low. 
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Actual-Waste Performance: At the time of the earlier risk assessment, very little actual-
waste testing had been conducted, which increased the technological risk that the process 
might not be viable.  Efforts in FY01 focused on actual-waste testing with both batch 
equilibration studies with waste from several different F and H area tanks, and a 48-hour 
flowsheet test using 2-cm centrifugal contactors similar to those that were used for the 
flowsheet proof-of-concept tests.  Batch equilibration studies with samples from five 
different tanks showed that the distribution coefficients of cesium for extraction all meet or 
exceed the minimum required value of 8.  Distribution coefficients for scrub and the first 
strip are generally higher than expected.   
 
During the flowsheet test, 105 liters of waste from Tanks 37H and 44F were treated using 1.5 
liters of solvent.  The solvent was recycled continuously (∼25 times) to the process after 
passing through a single centrifugal-contactor stage of NaOH wash solution.  A composite of 
samples taken throughout the test showed a DF of 40,000 versus a requirement of 13,000 to 
meet the saltstone Waste Acceptance Criteria and a target of 40,000.  The overall average DF 
for the spent solvent was 154,000 versus a target of 40,000.  Problems were encountered in 
measuring the flow rate of the waste feed stream, resulting in low feed flow rate in the first 
24 hours of the test.  Consequently, the CFs averaged only 12.8 during that part of the test, 
which is lower than the target value of 15.  Flow rate adjustments to the feed and strip 
streams resulted in varied, but higher, CFs during the remainder of the test.    Thus, the 
actual-waste test proved flowsheet viability, but the evaluation of the technology risk was 
lowered only to moderate because only one contactor test has been conducted and limited 
batch equilibration test results with actual waste are available.  Also, the NRC Committee11 
concluded that successful bench-scale demonstration of the complete CSSX process with 
actual tank waste is critical.  These demonstrations are needed to clarify any residual risks. 
  
The residual risk will be further lowered in FY02 by increasing the work performed with 
actual waste.  Additional batch distribution and 2-cm centrifugal contactor studies will be 
performed with both dissolved salt cake and waste supernatant solutions.  Additional internal 
irradiation studies using waste supernatant solutions will also be performed.  Studies of feed 
stability will be continued to examine post-precipitation after dilution.  Additional 
characterization of the organic compounds in the actual waste and in solutions from 
flowsheet testing will be conducted. 
 
Process Chemistry:  During FY02, the solvent will be optimized to improve performance, 
and the flowsheet will be demonstrated with the optimized solvent.  Solvent stability and 
solvent cleanup studies will be continued, and the need for solvent recycle will be evaluated 
for potential cost reduction.  Work will continue on modeling cesium distribution and 
comparing calculations with actual-waste test results.  Solvent will be prepared for all testing 
performed in FY02.  
 
Engineering Development:  Engineering tests of equipment will include contactor studies 
with solids, hydraulic performance of optimized solvent, performance testing related to 
contactor design, and use for organic removal from aqueous effluents.  
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Chemical and Physical Properties Relevant to Safety:  Studies in the area of chemical and 
physical properties relevant to safety will include effect of nitrite on cesium stripping, 
nitration of solvent with high nitrite solutions, vapor pressure measurements for solvents, and 
criticality in the CSSX process.   
 
6.3 Backup Technologies  
 
The current status of technology development needs for the backup technologies (CST and 
STTP) is described in the R&D Summary Report.4  The principal technology development 
needs (that will be addressed if DOE requests TFA to pursue the backup technologies) are 
summarized below: 
 
CST 
 

Conduct additional alternative column studies (e.g., Up-Flow Moving Bed Column). 
 
STTP 
 

Conduct additional actual-waste batch tests to further define the tetraphenylborate 
decomposition mechanism. 

 
Repeat the 20-Liter Continuous Stirred Tank Reactor closed loop test to verify long-term, 
steady-state performance when recycling the wash water. 
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7.0 R&D Program Description 
 
The U. S. Department of Energy (DOE) selected CSSX as the preferred Cs removal process 
in July 2001.  The decision followed a period of R&D that largely emphasized evaluating the 
technical uncertainties and risks of the various technologies.  A technology roadmap, 
implemented through a R&D Program Plan,1 documented the investigative path for each 
technology area. 
 
Selection of a backup technology was deferred pending the results of additional R&D on the 
CST and STTP processes.  After the down-selection decision, the nature of the R&D work on 
the Alpha and Sr Removal and CSSX processes has transitioned from technology 
development for down selection to providing input to any pilot plant design and generating 
data needed for conceptual and preliminary design of the SWPF.  This work will include 
laboratory studies, bench-scale tests, and prototype equipment development.  Limited R&D 
activities are expected to continue on the CST or STTP backup technology(ies), and 
additional direction will be provided by DOE regarding scope of the desired R&D activities 
for the backup technology. 
 
7.1 Alpha and Sr Removal 
 
The defined baseline process for removing soluble Sr and alpha-emitting radionuclides (i.e., 
Alpha and Sr Removal) retain risks that restrict the processing rate for the facility.4 
Specifically, the rate of sorption for Pu on MST defines the ultimate processing rate for the 
facility.  In some potential processing scenarios, MST also fails to provide required 
neptunium removal.  Similarly, the use of cross-flow filtration in the baseline process to 
separate the MST and entrained sludge prior to solvent extraction for Cs removal requires the 
use of relatively large pumps.  The potential for frequent cleaning of the filters and 
maintenance of the pumps may also pose risk for timely completion of the waste treatment 
mission.  Finally, although not explicitly identified by the SPP as a significant risk, the 
project still needs to define the analytical method for use in confirming that the treated waste 
meets the required efficiency for Alpha and Sr Removal process.  R&D tasks in Fiscal Year 
2002 (FY02) address each of these three areas: sorbent performance, solid-liquid separation, 
and analytical methods. 
 
7.1.1 R&D Roadmap Summary – Alpha and Sr Removal 
 
Appendix A shows the logic diagrams for the R&D tasks.  The following sections detail the 
generic research areas for all three needs.  Some of the recommended R&D tasks address 
design needs for a pilot facility for the baseline process.  Other recommended tasks provide a 
suggested balance of the immediate design needs against evaluation of process alternatives 
that appear likely to mature in sufficient time to be implemented in the planned SWPF. 
 

 7.1 



Savannah River Site Salt Processing Project  PNNL-13707 
FY02 R&D Program Plan Revision 0 
 
 

• 

• 

• 

7.1.2 Alpha and Sr Removal Chemistry 
 
The technology roadmap has three focal areas relative to development of the chemistry for 
Alpha and Sr Removal process: 
 

Continue studies of the baseline technology using MST, emphasizing collection of 
additional actual waste data and developing a fundamental understanding of the 
chemistry. 
 
Evaluate the permanganate process to selectively remove alpha emitters and Sr. 
 
Develop and test novel sorbents designed specifically to remove Sr and selected 
actinides. 

 
7.1.2.1 MST R&D Tasks 

 
Existing data suggest that MST may not meet the project requirements for all of the waste in 
storage when deployed at conditions already evaluated in laboratory studies.17  Prediction of 
actinide removal based on the existing data suggests insufficient removal of Pu for five of the 
projected macrobatches of waste to meet the Saltstone acceptance criteria for total alpha 
emitters.  (Note that if the blend plan changes, scenarios also exist in which predictions 
indicate MST will not adequately remove Np as well.)  However, this preliminary study 
included assumptions specific to the use of TPB precipitation when defining the projected 
composition of the 67 macrobatches (i.e., nominally one million gallons of waste prepared 
for process facility) of waste for treatment.  The project should revise the waste blending 
profile, assuming use of the solvent extraction and MST chemistry.  The revised study may 
still identify a number of batches that will require variations from the demonstrated 
operational conditions for MST.  The revision should occur early in FY02 to support the 
proposed schedule. 
 
After identification of the bounding wastes, researchers will conduct experiments to examine 
the performance of MST in treating samples from these bounding batches of HLW.  Testing 
will include characterization of the waste to ascertain the accuracy of the predicted 
compositions.  Furthermore, the direct measurements for these wastes eliminates any 
uncertainty due to predicting behavior based on the current limited understanding of the 
fundamental chemistry.  Sample collection efforts should begin immediately with testing for 
at least one batch completed by mid-FY02.  Testing will continue in FY03 and beyond for 
additional batches of waste. 
 
Research will continue to develop sufficient understanding of the fundamental chemistry to 
reliably predict performance.  During FY01, researchers used X-ray absorption fine structure 
analyses (XAFS) to examine the effects of MST surface chemistry on Sr sorption.18  The 
work demonstrated that Sr associates with the MST primarily by undergoing partial 
dehydration and specific adsorption.  Structural incorporation of Sr into the MST lattice may 
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occur to a limited extent, but Sr does not bind via ion exchange with sodium.  The Sr 
coordination environment – or speciation – does change upon sorption.  
 
Similar measurements examined plutonium, uranium, and neptunium interaction with MST.19 
Uranium(VI) sorbs via an inner sphere/specific adsorption mechanism.  Plutonium [added as 
Pu(IV)] exhibits inner sphere/specific adsorption as polymeric (colloidal) Pu species—with a 
local environment that is consistent with Pu(IV).  Plutonium [added as Pu(VI)] exhibits inner 
sphere/specific adsorption as monomeric species on MST.  Apparently, Pu(VI) has a limited 
stability in the waste – either in solution or sorbed on the solids – as demonstrated by its 
persistence over the several-week test.  Neptunium [from salt solutions spiked with a Np(IV) 
stock solution] exhibits outer sphere/electrostatic sorption as monomeric Np .  Neptunium 
[from salt solutions spiked with a Np(V) stock solution] exhibits inner sphere/specific 
adsorption as polymeric Np species.  The studies could not differentiate whether between the 
final oxidation states for the Np in the two studies.  As evidenced by the studies, sorption of 
actinides is site specific and probably occurs on distorted and perfect Ti octahedra (if present) 
on the MST.   
 
During FY02, Scanning Transmission Electron Microscopy (STEM/TEM) will be used to 
complement the findings from the earlier XAFS work.  The combined information will help 
develop a first-principles model to predict the performance by MST in removing key 
radionuclides.  Without such a model, the project remains hindered by the limited ability of 
empirical predictions from past experiments to reliability estimate behavior for a diverse 
range of waste compositions.  Development of such a model will progress only to a limited 
extent in FY02, restricted in large part by the limited extent of the XAFS and STEM/TEM 
studies. 
 
Lacking demonstration of the use of MST to successfully treat the entire waste inventory for 
SRS at baseline operating conditions, the project needs to select and evaluate a mitigation 
path.  One option involves the use of additional MST for these select batches.  Evaluation of 
that alternative would require additional glass studies.  Other approaches include dilution of 
the waste or slower process cycle times.  These approaches imply greater project costs or 
extended process schedule.  If selected, the project should alter the planning documents to 
reflect these delays and costs.  Regardless of the selected mitigation path, the planned use of 
MST requires revision of the projected glass composition profiles for the additional titanate 
content.  This change in composition necessitates additional work on glass qualification.  The 
timing of these tasks remains uncertain as preparation of this plan nears completion, but 
likely falls into FY03. 
 

7.1.2.1.1 Develop MST Qualification Test to Support Procurements (Not 
Presently Funded) 

 
The ultimate deployment of the MST technology requires establishing a new vendor supply 
of material.  Analysis of the existing supply indicates a limited shelf life for the material.  
Over time, the MST shows a loss in the ability to sorb Sr as well as a change in particle size 

 7.3 



Savannah River Site Salt Processing Project  PNNL-13707 
FY02 R&D Program Plan Revision 0 
 
 
due to agglomeration.  Also, results from tests in late FY01 show variability in Sr removal 
performance from different manufacturing lots.20  
 
While these attributes do not threaten process viability, they do limit the reliability of 
predictions for performance.  Obtaining a new supply also requires establishment of 
procurement specifications and qualification test protocols for the material.  Specifications 
and protocols exist from the previous plan to use this sorbent for the In-Tank Precipitation 
process.  However, both tools need to be reviewed and potentially revised to reflect current 
project plans.  Sufficient progress must occur in FY02 on these procurement issues to 
provide adequate supplies for completion of scheduled R&D activities. 
 
Procurement of MST for the pilot and operating facilities will require development of a 
standard qualification test.  The qualification involves a combination of criteria (i.e., particle 
size, Sr removal efficiency, and actinide removal efficiency) with available data insufficient 
to finalize the criteria.  After a complete evaluation of the alternatives for solid-liquid 
separation, a particle size requirement will be developed. A test will be defined for removal 
efficiency for Sr and actinides derived in part from the revised production schedule for 
processing the waste. 
 

7.1.2.1.2 Perform MST Test on “Bounding Waste” 
 
During FY01, the projected blending plan for the facility defining 67 macrobatches was 
developed and MST performance for removing Sr and Pu from those batches was estimated.  
The projections identified five batches that failed to meet process objectives at the proposed 
operating conditions.  This FY02 task will provide experimental evaluation of MST 
efficiency for the limiting wastes.  The study will involve developing a revised blend profile, 
based on selection of the CSSX process; collecting tank samples for the most limiting waste; 
and performing the experiments. 
 

7.1.2.1.3 Larger-Scale (100-L) MST Test with Actual Waste 
 
The SPP proposes use of MST to remove Sr and selected radionuclides from HLW.  Previous 
studies provided the technical bases for the conceptual design of a pilot facility and a final 
processing facility.  The testing only included a single evaluation of the influence of mixing 
and only in small volumes.  The demonstration of the process using solvent extraction 
included verification of the MST performance.21  The efficiency for removal of Sr proved 
marginal, presumably due to poor mixing.  The waste treated required no removal of 
plutonium.  A parallel demonstration of MST in conjunction with the tetraphenylborate 
process using the same supply of MST showed better performance.22  
 
Presumably the improved performance resulted from the superior mixing conditions.   
The Savannah River Technology Center (SRTC) will examine MST efficiency using a larger 
(~100 L) actual waste sample under mixing conditions that approximate those anticipated in 
the process facility.  The test will serve as the largest demonstration on the process to date 
and will provide insight as to the influence of mixing of performance.  (The demonstration of 
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the CSSX process at approximately this scale showed lower-than-expected removal 
efficiency for Sr, presumably due to inadequate mixing.)  The test will likely use a 
supernatant from dissolved salt cake proposed for collection from Tank 37H. 
 

7.1.2.1.4 Larger-Scale MST Test: Spike-Simulated Waste (TFA Call – Not 
Presently Funded) 

 
To complement the examination of the influence on mixing on sorption performance using 
actual waste, the program will also conduct tests using simulated wastes.  These tests will 
allow studies at a range of mixing conditions using different agitators.  The data will help 
provide design guidance and insights on process efficiency upon increases in the size of 
equipment. 
 
The current funding profile anticipates this task proceeding only through equipment 
preparation in FY02 with testing occurring in early FY03.  The TFA will select the 
performing organization for this test in early FY02 based upon competitive proposals. 
 

7.1.2.2 Permanganate Process R&D Tasks 
 
Preliminary results show that use of sodium permanganate in combination with both sodium 
formate, or a similar reductant, and isotopic dilution via addition of non-radioactive Sr 
provide similar performance to MST.  However, this technology avoids issues of 
manufacturing variability and shelf life.  In addition, the technology likely also avoids any 
need to alter current glass qualifications. 
 
The permanganate process chemistry requires significant additional study prior to 
deployment including successful completion of the tasks initiated in FY01 to screen optimal 
conditions for use of permanganate with SRS waste.23  This work will lead to a selection of 
hydrogen peroxide, sodium formate, or formic acid as the preferred reductant and will 
provide a preliminary understanding of the influence of waste concentration (i.e., ionic 
strength) on performance.  Tests will determine whether use of significantly less – or 
complete elimination – of non-radioactive Sr achieves acceptable performance.  Also, these 
studies will include an initial demonstration with actual waste.  The remaining FY01 work 
scope (described in Section 7.1.3, Solid-Liquid Separation Technology) provides data related 
to the separation of the solids from the resulting waste slurries. 
 
In addition to successful completion of the FY01 tasks, this project should demonstrate the 
permanganate process chemistry and filtration at larger scale prior to selecting the technology 
as a replacement for use of MST.  This testing should occur in FY02 to accommodate the 
earliest possible decision on replacing MST with the permanganate process. 
 
Note that this same minimal data set would in principle allow consideration of a hybrid 
process that incorporates both MST and permanganate process in appropriate ratio to achieve 
the required separations.  A hybrid process could combine the rapid Sr sorption kinetics and 
high loading of MST with similar permanganate characteristics for actinide removal.  The 
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combined rapid kinetics offers a potential to reduce the cycle time for the process, easing 
filter burden provided that the use of both materials results in an equivalent or lower net 
solids concentration in the slurry to assure no penalty in filter performance.  Use of a hybrid 
recipe also offers the potential of maintaining titanate content within existing glass 
qualification limits. An evaluation will be conducted of the hybrid process early in FY02 
based on data. 
 
Reliable deployment of the permanganate process requires a full understanding of the 
sorption chemistry.  As with MST, direct measurements related to the surface chemistry will 
be made using XAFS and SEM/TSEM to allow development of a first-principles model for 
predicting performance.  This project will obtain cost savings by conducting these 
measurements in conjunction with those for MST to the maximal extent possible.  Also, the 
data obtained serve as useful baseline data for the River Protection Program at Hanford 
proposes use of permanganate process for the same processing objectives. 
 

7.1.2.2.1 Permanganate Process: Ionic Strength, Formate, and Multiple Strike 
Variations 

 
Existing studies, already completed or in progress, will be extended to evaluate the 
effectiveness of permanganate process in removing soluble Sr and alpha radionuclides from 
simulated SRS HLW.  The proposed testing further examines the role of formate as a 
reductant for permanganate ion in this matrix.  Also, initial evaluations will be conducted of 
the influence of lower ionic strength (i.e., at 4.6 M Na) for the solution as well as the relative 
efficiency of using multiple additions of permanganate  as opposed to a single addition. 
 

7.1.2.2.2 Test of the Permanganate Process with Actual Waste 
 
The relative performance of MST and permanganate process will be evaluated for removal of 
soluble Sr and alpha-emitting radionuclides from a single sample of SRS HLW supernate.  
Final details to define test conditions remain under development.  However, testing will use 
archived supernatant samples currently available at SRTC.  Selected radionuclides including 
Pu-238, americium, curium, and Np-237 will be added to provide a challenging test matrix. 
 

7.1.2.3 Novel Sorbent R&D Tasks (EMSP Funding and Schedule) 
 
Results from FY01 tests with SrTreat®, sodium nonatitanate, and a pharmacosiderite 
demonstrated equal or superior performance to MST despite use of larger particle size 
material.24  These findings, combined with the good performance of solids from 
permanganate process treatment of waste, strongly suggest that researchers can design a 
novel sorbent.  Based in part on the findings from this project, researchers applied for and 
received funding for a multi-year investigation from the Environmental Management Science 
Program (EMSP) starting in FY02.  The project plans to evaluate the most promising 
materials from the EMSP task at the earliest convenient date.  When appropriate, the project 
should supplement funds to accelerate work within the EMSP task aimed at developing the 
novel sorbents. 
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7.1.2.3.1 XAFS Studies for Permanganate Process 

 
In FY01, use of X-ray fine structure analyses provided an understanding of the fundamental 
surface chemistry governing the removal of Sr from (simulated) HLW.18  Similar studies 
occurred for Pu, U, and Np, with documentation still being prepared.  The collected data 
defined the mechanism for removal of the elements, providing an understanding of the 
limitations achievable in the process.  The work in FY02 will extend these techniques for 
samples from the permanganate process. 
 

7.1.2.3.2 TEM/STEM Structural Analyses for MST and Permanganate Process 
Solids 

 
Recent advances in the use of TEM and STEM methods allow characterization of the local 
chemistry on solid surfaces.  The FY02 work in this area involves a subcontract for such 
analyses by Georgia Institute of Technology.  SRTC will prepare samples of MST with 
sorbed actinides and Sr for analysis.  Also, testing will examine solids obtained from the 
permanganate process option.  
 
7.1.3 Solid-Liquid Separation Technology 
 
There are three focal areas for the technology roadmap relative to solid-liquid separation 
methods: 
 

Continue studies of the use of conventional cross-flow filtration to separate solids 
from waste. 
 
Evaluate the use of a rotary microfilter to separate solids from the waste. 
 
Complete evaluation of alternate technologies – including centrifugation and use of 
flocculants in a settling and decant application – for the desired separation. 

 
7.1.3.1 Cross-Flow Filtration Tasks 

 
Sufficient confidence exists in the use of cross-flow filtration to allow design efforts for the 
pilot facility to proceed.  The project should complete the large-scale demonstration scope 
initiated in FY01, including determination of filtrate production rate for slurries containing 
only MST and the investigation of two simulated sludges.  These data will provide baseline 
data for the pilot facility under a wide range of operating conditions.  Work should be 
completed by the end of FY02 to allow ample time to develop a correlation for predicting 
filtration in the pilot facility. 
 
The pilot-scale cross-flow filter used during the past several years of testing developed a leak 
in late FY01.  The vendor recommended actions to determine the location – and possibly the 
cause – of the leak and return the equipment to service.  These efforts will be completed in 
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early FY02; however, should these efforts not provide a definitive cause for the leak, the 
project will conduct additional diagnostics on the failed filter, including more elaborate 
actions to identify the leak site and destructive metallurgical analysis to investigate the cause. 
 
While this database provides a sufficient understanding of cross-flow filtration for sludge and 
MST slurries, the project lacks adequate data needed to deploy the permanganate process 
chemistry in the pilot facility.  Tests conducted late in FY01 evaluated filtration using 
simulated waste,24 and filtration tests will be conducted in early FY02 using slurries 
produced to evaluate permanganate for treatment of HLW samples.  Assuming encouraging 
data, the project will fund larger-scale tests at USC to demonstrate filtration rates for 
simulated waste slurries from permanganate process treatment.  These demonstrations will 
include measurement of the particle size distribution for the solids during the precipitation 
and under the shear conditions of filtration. 
 

7.1.3.1.1 Cross-Flow Filtration Tests: Permanganate Process 
 
This testing will evaluate the cross-flow filtration of slurries containing simulated HLW 
sludge and manganese solids resulting from the use of permanganate process proposed to 
remove soluble Sr and actinides.  The proposed testing will provide a direct comparison in 
filtration performance using the Parallel Rheology Experimental Filter for slurries 
representing both the proposed permanganate process and the baseline process that uses 
MST. 
 

7.1.3.1.2 Metallurgical Evaluation of Failed Filter from USC 
 
In FY01, the filter element used at USC showed evidence of solids passing through the 
media.  A second test confirmed the event and USC arranged a subcontract to determine the 
bubble point (i.e., the pressure at which air bubbles first penetrate the filter media).25  To date 
the leak site for the filter has not been identified.  Late in FY01, Mott Corporation agreed to 
provide limited diagnostics support without charge and to share data from the analyses.  
Those analyses suggested that the leak occurred due to damage of the seal face of the O-ring 
used to assemble the equipment.  The speculation is that the abrasion occurred during 
prolonged service due to flexing of the horizontal filter during backpulsing and operation.  
The hardened design of the filter – such as that deployed in the In-Tank Precipitation Facility 
– does not use such O-ring seals, relying instead on welded surfaces.  Mott Corporation 
initiated repair of the seal faces, and will install the filter late in FY01 to assess whether the 
repairs successfully mitigate the leak.  If testing indicates that a leak still exists attempts will 
be made to locate the leak site through other means such as adapting a housing to allow 
visual flow testing for identification of the leak site.  Following that effort destructive 
metallurgical examination of the filter tubes will be conducted and porosity measurements to 
better characterize the failure mode will be made. 
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7.1.3.1.3 Filter Cleaning Studies (TFA Call) 
 
The baseline process for the SPP assumes use of oxalic acid to clean the cross-flow filters 
thereby removing residual sludge and MST.  The proposed work will examine the use of 
alternate chemicals for cleaning, including evaluation of cleaning efficiency with simulated 
waste and actual HLW in the Cells Unit Filter (CUF).  Studies will compare the cleaning 
efficiency obtained using oxalic acid (i.e., as in the baseline flowsheet), nitric acid, and 
methods using various additives aimed at improving leaching efficiencies for trapped solids.  
Initial screening tests may use “dead-end” Mott filters under protocols approved by project 
management. 
 

7.1.3.1.4  Filtration Tests with Actual Waste 
 
During FY01, sludge filtration tests were performed using various archived samples and 
added MST.26  The proposed studies will extend the database using newly acquired sludge 
samples.  Ideally, the test will use the dissolved salt cake solution proposed for collection 
from Tank 37H. 
 

7.1.3.1.5 Permanganate Filtration Test with Actual Waste 
 
During late FY01, a test began with actual waste to examine the efficiency of permanganate 
process for removing Sr and alpha emitters.23  Also, similar filtration tests were initiated 
using simulate wastes.  The FY02 work extends testing to include filtration studies on actual 
waste sludge resulting from the application of permanganate process.  The test will use the 
optimized flowsheet developed in testing during the last quarter of FY01 as well as samples 
from that testing (to the maximum extent practical). 
 

7.1.3.1.6 Pilot-Scale Permanganate Process Precipitation/Filtration Test 
(Simulated Waste) 

 
The proposed work provides for pilot-scale examination of the permanganate process using 
simulated waste in conjunction with cross-flow filtration studies.  The work will use the 
facilities available at USC including an installed Lasentec particle size analyzer to evaluate 
the use of this measurement for process control. 
 

7.1.3.2 Rotary Microfilter Tasks 
 
Vendor testing of a rotary microfilter in FY01 showed significant improvement – two to six 
times the flux – compared to results from conventional cross-flow filters.27  However, little 
data exist related to reliability and maintenance of this equipment for radioactive service.  A 
design review occurred with vendor representatives and program researchers in mid-August 
2001 to allow preliminary evaluation of the equipment.  The review culminated in a decision 
to extend testing in FY02 to include experiments with actual waste as well as long duration 
reliability testing of the equipment at pilot-scale. 
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Each of the research tasks with the rotary microfilter will also include slurries produced from 
the permanganate process treatment of waste.  Conducting the tests with both slurries 
minimizes the costs associated with setup, disassembly, and waste disposal.  The expense of 
the reliability and maintenance testing prohibits full testing of both chemistry options.  
Rather, research will include demonstration with both MST and permanganate process solids 
within the extended test duration, although this adds a complexity to the evaluation of the 
resulting data. 
 

7.1.3.2.1 Actual Waste Filtration Test Using SpinTek Rotary Microfilter 
 
Tests of the SpinTek Rotary Microfilter at the vendor location in FY01 demonstrated a 
significant improvement in performance relative to the conventional cross-flow units.  This 
FY02 work will examine the performance using actual HLW samples.  Should the project 
decide to employ the composite ceramic and stainless-steel filter media that show a further 
improvement in performance, the testing will examine the media for evidence of retention of 
radionuclides.  Testing will also include cleaning of the filter, will use samples from the 
FY01 filtration studies using the conventional cross-flow filter, and may also employ 
samples from Tank 37H, if available. 
 
The funds for this task will be released in two portions.  The initial release at the start of the 
fiscal year will provide for procurement of the filter from the vendor.  The remaining funds 
will be released later – nominally in January – to provide for installation and testing of the 
equipment. 
 

7.1.3.2.2 Rotary Microfilter Test at Pilot Scale with Simulated Waste 
 
This task provides for procurement and testing of a SpinTek rotary microfilter at USC.  
Testing with limited volumes of waste occurred at the vendor location in FY01 indicating 
markedly improved performance relative to a conventional cross-flow filter.  However, the 
program requires more extensive and longer duration tests to assess the performance and 
reliability of the equipment in the proposed service.  
 
These tests will persist for a duration (e.g., 1000 hour) comparable to that used to evaluate 
the reliability of the equipment.  Testing will also include evaluation of cleaning protocol.  
The standard protocol for cleaning these filters does not include the backpulsing method 
proposed for the cross-flow filter.  Rather, cleaning will involve circulation of cleaning fluids 
as well as possible disassembly and remote handling.  The tests at USC will provide the 
baseline cleaning information for the technology. 
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7.1.3.3 Evaluation of Alternative Solid-Liquid Separation Methods 
 
Research tasks in late FY01 include evaluation of the use of a centrifuge for achieving the 
desired separation of solids.28  This testing will examine performance of the equipment with 
slurries representing both the MST and permanganate processes.  Also, work in progress 
examines the impact of entrained solids on the solvent extraction process.29  The project 
should complete both tasks prior to defining any future work using this method of solid 
liquid separation. 
 

7.1.3.3.1 Centrifuge Testing 
 
The centrifuge tests use an Alfa Laval Sharles P600 series decanter centrifuge.  The feed for 
the tests include slurries containing mixtures of simulated SRS HLW supernate, simulated 
SRS HLW sludge, MST, permanganate process, and commercially available flocculating 
agents.  The testing will provide sufficient data to understand the approximate efficiency of 
centrifuges for removal of solids from waste and to allow development of conceptual designs 
using this technology.  Vendors will be consulted to identify promising equipment for this 
application beyond the unit tested. 
 
7.1.4 Analytical Monitoring 
 
There are two important focal areas for the technology roadmap relative to analytical 
methods: 
 

Identify a preferred (baseline) analytical approach for determining concentrations of 
Sr and total alpha emitters. 
 
Develop an on-line or at-line technology that provides real-time determination of the 
concentrations in the filtered waste following treatment with MST. 

 
Both tasks should seek to provide a reduction in the analytical response time assumed in the 
calculations for the facility design.30  Reduction of the response time allows a reduction in 
the filtration rate and, hence, allows use of smaller pumps. 
 

7.1.4.1 Defining the Baseline Methods for Sr and Alpha Analyses (TFA Call) 
 
Evaluation and selection of a baseline technology should occur in early FY02 to maximize 
the data provided to the Engineering, Procurement, and Construction (EPC) Contractor for 
design of the final facility.  Start of engineering deployment efforts and verification testing of 
the selected technology late in FY02 or in FY03 will likely satisfy the EPC needs.  However, 
this timing requires concurrence from that contractor as the earliest practical date. 
 
The preconceptual design for the SWPF assumes use of off-line analyses to measure the Sr 
and alpha emitter content of waste following treatment with MST.  The calculations to date 
assume a 20-hour response time for this analysis.  The FY02 work will survey available 
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methods, select the most promising candidates, and evaluate performance on simulated and 
actual wastes. 
 

7.1.4.2 Development of Neutron Counting for On-Line Monitor 
 
In contrast, the on-line or at-line method requires a significant advance in the state of the art 
for radionuclide monitoring.  The preferred candidate technology – following an assessment 
of several vendor proposals and an independent assessment of available technologies for this 
application – involves use of neutron counting in the presence of a high gamma radiation 
field.  This technology first requires laboratory demonstration with HLW samples.  
 
A solicitation of vendor bids for on-line analytical equipment to measure Sr and alpha 
emitters identified no viable candidates as confirmed by an independent assessment.  
Development on an on-line or at-line analytical method with less than 20-hour response 
would reduce process cycle time.  Previously, the program considered the development of a 
neutron counting method, but halted that effort when the development cost appeared 
prohibitive.  The independent evaluation identified the neutron counting method as the most 
probable successful path to support the baseline configuration.  The task provides 
development of a prototypical monitor (at PNNL) and feasibility testing of the equipment 
using actual HLW (at SRTC). 
 
The SRTC scope involves preparation of the Shielded Cells, or similar facility, for use of the 
prototype. Samples of HLW will be obtained and prepared for analysis.  Parallel analysis 
using conventional radiochemical methods will serve for validation of the monitor’s 
performance. 
 
7.2 Caustic Side Solvent Extraction 
 
The CSSX process uses a novel solvent made up of four components: calix[4]arene-bis-
(tert-octylbenzo-crown-6), known as BOBCalixC6;  1-(2,2,3,3-tetrafluoropropoxy)-3-(4-
secbutylphenoxy)-2-propanol, known as modifier Cs-7SB; trioctylamine, known as TOA; 
and Isopar L, as a diluent.  The solvent is contacted with the alkaline waste stream to extract 
Cs in a series of countercurrent centrifugal contactors (the extraction stages).  The resulting 
clean aqueous raffinate is transferred to SDF for disposal.  Following Cs extraction, the 
solvent is scrubbed with dilute acid (0.05 M) to remove other soluble salts from the solvent 
stream (the scrub stages).  The scrubbed solvent then passes into the strip stages where it is 
contacted with a very dilute (0.001 M) acid stream to transfer the Cs to the aqueous phase.  
The aqueous strip effluent is transferred to the DWPF.  The baseline process also includes 
washing the aqueous exit streams with diluent to recover solvent, and washing the solvent 
with base to remove extracted impurities and solvent degradation products. 
 
The basis and composition of the waste simulant to be used in all CSSX testing are described 
in an SRS position paper.31  The simulant composition is similar to previous simulants, but 
includes more compounds.  The new simulant was developed not only to reduce the 
differences between the simulant and actual waste with regard to most inorganic components, 
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but to also stress the solvent system with certain minor organic compounds and certain 
metals that could possibly act as catalysts for solvent decomposition. This simulant is called 
the CSSX simulant to distinguish it from previous simulants. 
 
7.2.1 R&D Roadmap Summary – Caustic Side Solvent Extraction  
 
The science and technology roadmap for CSSX is shown in Appendix A.  The CSSX 
roadmap defines needs in the following three basic categories: 
 

Process chemistry,  
Process engineering, and 
HLW System interface. 

 
Process chemistry includes data on the thermal and hydraulic transport properties and mass 
transfer properties that are needed to finalize the conceptual design.  These data are used to 
establish the physical and engineering property basis for the project and detailed design.   
 
Examples of key decisions resulting from these activities include specification of: centrifugal 
contactor size, solvent clean-up chemistry, solvent recovery technology, and optimizing the 
process flowsheet. 
 
Physical property and process engineering data from engineering-scale tests will be 
developed during the conceptual design phase.  Confirming performance data will be 
developed during unit operations testing to support preliminary design.  These data are 
needed to resolve issues related to equipment sizing, specific equipment attributes, materials 
of construction, and operational parameters such as pressure drop and requirements for 
temperature control.  A key deliverable for this phase is demonstrating that the individual 
components will function as intended in support of establishing the design input for the final 
design stage of the project. 
 
Integrated pilot facility operations will be completed during final design to confirm operation 
under upset conditions in order to establish limits of operation and recovery, limits of feed 
composition variability, and confirm design assumptions.  This testing directly supports 
development of operating procedures, simulator development, and operator training. 
 
Additional development and testing during the conceptual design phase will help assure 
proper feed and product interfaces of the CSSX process with the HLW Tank Farm, DWPF, 
and SDF.  The issues of concern include assurance of glass composition and quality, waste 
feed blending and characterization, and waste acceptance. 
 
For CSSX, the key issues center on the maturity of the solvent system.  These issues include 
the stability of the solvent (both radiolytic and chemical), the impact of minor solvent 
decomposition products and/or impurities on system performance and efficiency, and 
commercialization of the production of the extractant and modifier.  Initial testing indicated 
that stripping efficiencies could be impacted by trace impurities.  To address concerns related 
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to trace impurities, a second-generation solvent was developed.  Preliminary data indicate the 
effect of trace impurities has been substantially reduced, if not eliminated. 
 
7.2.2 Process Chemistry  
 
R&D results obtained in FY00 and FY01 point to possible improvements in solvent 
performance.4,32  Optimal concentrations of solvent components could be employed, 
including a higher modifier concentration, lower extractant concentration, and a higher TOA 
concentration. Higher modifier concentration provides greater resistance to third-phase 
formation and lowers the temperature limit of the plant operating window.  An economic 
benefit to plant operation may be gained by lowering the extractant concentration.  Current 
data suggest that increasing the TOA concentration will improve the stripping in the presence 
of organic components in the waste feed.  These aspects of process chemistry as well as 
others associated with solvent degradation and clean up need to be investigated further 
during FY02. 
 

7.2.2.1 Solvent Optimization Criteria (Complete) 
 
The criteria for defining the optimum solvent composition were developed and formalized in 
a letter report late in FY01.  A test matrix was prepared and used  to guide the subsequent 
experimental program. 
 

7.2.2.2 Basic Data for Optimized Solvent  
 
Analytical support will be provided for solvent component solubility studies to be conducted 
during the balance of FY01.  
 

7.2.2.3 Chemical/Physical Property Experiments on the Modified Solvent 
Composition 

 
The solvent composition was optimized late in FY01 by changing the concentrations of the 
extractant, phase modifier, and the trioctylamine stripping aid.  These changes in 
concentration may affect the physical and possibly the chemical properties of the solvent.  
Studies are needed to define the changes in physical and chemical properties.  The work 
involves measurement of the properties at the new composition and within a range of 
compositions around the optimum over the expected process temperature range: density, 
viscosity, break time, solids precipitation, and phase separation.  Any chemical stability tests 
where the effects cannot be predicted from the studies of the previous solvent composition 
will be repeated.   
 
Experiments investigating the physical and chemical properties of the optimized solvent, 
which were initiated in FY01, will be completed in FY02.  The work will encompass 
extraction, scrub and strip (ESS) protocol for the measurement of Cs distribution ratios, 
studies of third phase formation and BOBCalixC6 solubility, and the measurement of 
dispersion numbers, solvent viscosity, surface tension, and density.  Experiments carried out 
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in FY01 will have yielded a recommendation regarding the reformulated solvent 
composition.  Because of the potential for fluctuation of the component concentrations in the 
process plant environment, chemical and physical property data will be obtained for a range 
of concentrations within an interval defined by the WSRC Process Engineering Group. 
 
Laboratory-scale batch-equilibrium tests will be repeated with waste simulant at temperatures 
spanning the expected process plant conditions (15°C to 35°C) to perform flowsheet design 
and to predict performance as a function of temperature.  These tests should also include a 
range of feed compositions to allow the prediction of Cs distribution with actual-waste 
compositions that do not exactly match that of the SRS waste simulant.  Actual waste tests 
with the new solvent are described in Section 7.2.3.2.3. 
 
Tests involving the distribution behavior of major and minor feed components will be 
included in this subtask.  Particular attention will be devoted to determining the dependence 
of the strip Cs distribution ratio on the nitrite content of the waste simulant.  The 
concentration of modifier will be higher than the concentration used in FY01, which will 
have a definite impact on the sodium and, to a lesser extent, the potassium content of the 
solvent in the scrub and strip stages.  Acceptable solvent behavior needs to be verified.  
Partitioning of some of the minor components will be determined.  Emphasis will be placed 
on those minor components that were previously shown to partition strongly to the solvent; 
these are likely to include DBP and n-butanol, together with certain lipophilic anions. 
 
The experiments in this task will employ Cs-137 tracer. Analytical methodology will include 
gamma counting (Cs-137 and Na-22), ICP-AES (Na, K), ICP-MS (metal ions), ion 
chromatography (anions), HPLC (organic species), GC (organic species), and other 
techniques, as required.  Some of these measurements will be conducted within the CASD 
Chemical Separations Group; analytical service groups will be employed as needed. 
 
Physical property data, such as dispersion number33 (a dimensionless number based on the 
break time and initial thickness of the dispersion layer), viscosity, etc. will be acquired using 
standard laboratory techniques and commercially available equipment.  
 

7.2.2.4 Check Cesium Distribution Model Against Experimental Results 
 
The Cs distribution model developed in FY01 showed a good agreement between the 
predicted and experimentally obtained data.34  The optimization of the solvent will produce a 
new set of concentrations in the organic phase that will have to be taken into account in the 
model developed in FY01.  In order to confirm the set of species included in the current 
model, more Cs distribution data will be obtained using the new solvent. 
 
Cs will be extracted from simple aqueous systems to provide the required thermodynamic 
rigor.  Simple tracer techniques (Cs-137 and Na-22) and ICP-AES will be employed to 
generate data points over a range of component concentrations and temperatures.  The 
computer program SXFIT, which uses the Pitzer treatment for activity coefficients and can 
handle an unlimited number of electrolytes and solvent components, will be used to create a 
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modified model that accounts for the changes in the organic phase.  This task will assess the 
validity of the revised model for predicting Cs distribution ratios from simulants and actual 
wastes. 
 

7.2.2.5 Expand ORNL’s D-Value Model to Incorporate Optimized Solvent and 
Waste Compositions 

 
This task is an extension of modeling work performed at Oak Ridge National Laboratory 
(ORNL) during FY01 in order for the model to cover the optimized solvent composition and 
to ensure that a wide range of waste compositions can be modeled.34  ORNL will transfer the 
model to other sites for use in operating models.  During FY01, ORNL developed a model to 
calculate extraction distribution coefficients for Cs from salt solutions using the existing 
CSSX solvent.  Pure salts of sodium including nitrate, nitrite, hydroxide, and chloride were 
used in tests to develop the model.  The new optimized solvent developed late in FY01 
requires additional batch extraction data to be collected to modify the model.  This task will 
develop and execute a statistically designed set of measurements of the Cs distribution 
coefficients (extraction, scrub, and strip) to check and/or update the Cs distribution model for 
the optimized solvent composition. 
 
The present model does not account for salting by divalent ions such as sulfate and 
carbonate, which are present in significant concentrations in SRS waste solutions.  Batch 
extraction tests are needed to incorporate effects of these ions into the model.  The model 
will be checked against as wide a variation of waste compositions as possible using data from 
actual waste tests.  These checks are needed to ensure that the model will calculate accurate 
distribution coefficients for use in material balance calculations for the plant and during 
operation with different feed batches. 
 

7.2.2.6 Solvent Preparation 
 
The extractant and modifier are new materials first synthesized for use in the process 
flowsheet and as a result required protection of intellectual property during development of 
suppliers and transfer of the technology from ORNL to SRS.  The Commercialization Plan or 
Technology Transfer Plan includes protecting intellectual property by way of patents and 
non-disclosure agreements as necessary.  An invention disclosure covering the synthesis and 
use of the second-generation modifiers was submitted to ORNL’s Office of Technology 
Transfer in FY99.  The patent on the base CSSX process was issued in January 2001. 
 
During 1998 and 1999, the extractant BOBCalixC6 was provided in small batches (<50 g) of 
high-quality material by IBC Advanced Technologies, a small specialty chemical company 
located in American Fork, Utah.  In FY00, IBC Advanced Technologies, Inc. successfully 
manufactured and delivered on schedule a 1-kg lot of BOBCalixC6; the material was of high 
purity.  IBC Advanced Technologies, Inc. also expressed willingness and confidence in their 
ability to produce larger quantities of the material.35 
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In FY00, the Cs-7SB modifier was only produced at ORNL in small quantities.  In FY01, the 
synthesis of Cs-7SB modifier was simplified and scaled up to the 3 kg level by ORNL.  
ORNL also identified companies possibly interested in producing extractant and/or 
modifier.36  The information was transferred to SRS to allow ordering of test quantities of 
extractant and modifier from vendors.37,38  A quality assurance test was developed for solvent 
and demonstrated on both fresh and recycled, washed solvent.39  These activities completed 
transfer of the technology to SRS.  
 
ORNL prepared and qualified all solvent used in R&D testing at ORNL, Argonne National 
Laboratory (ANL), and SRTC during FY00 and FY01.  The FY02 program includes 
preparation of another large batch of modifier and preparation and qualification of solvent for 
all R&D activities.   Depending on the quantity of solvent needed for R&D, more extractant 
may be ordered and additional modifier synthesized at ORNL.   
 

7.2.2.7 Optimized Solvent Flowsheet Modeling 
 
Flowsheet modeling has been preformed using the Spreadsheet Algorithm for Stagewise 
Solvent Extraction program and distribution coefficients measured at ORNL for both prior 
solvents tested for Cs removal.  Similar modeling needs to be performed for the optimized 
solvent to ensure a workable flowsheet and determine the robustness of the process.  
Modeling will be performed at ANL after transmittal of the distribution data for ESS data 
from ORNL.  The results will be documented and form the basis of the simulant test in 
Section 7.2.3.2. 
 

7.2.2.8 Simulant Flowsheet Testing with Optimized Solvent (2-cm Scale) 
 
This task is a continuation and expansion of work performed in FY01.  In FY00 and FY01, 
ANL successfully performed proof-of-concept tests for the CSSX flowsheet with the existing 
solvent composition.40  Such a proof-of-concept test needs to be performed for the optimized 
solvent composition.  This task will examine hydraulic performance, stage efficiency, 
decontamination factors, and concentration factors for the modified solvent composition in a 
32-stage, 2-cm contactor apparatus during a 12-hour test of the CSSX process.  Tests at ANL 
and SRTC during FY01 demonstrated solvent washing and recycle using a single centrifugal 
contactor stage with 0.01-M NaOH as the wash solution.21,41  In the planned test, solvent will 
be washed in one contactor stage with 0.010 M NaOH, but may include reuse of NaOH 
recycled to minimize waste.  However, these conditions could be changed depending on 
results of tasks described in Section 7.2.2.11. 
 

7.2.2.9 Organic Decomposition Pathway Study (TFA Call) 
 
Extensive studies on the chemical and thermal stability of the solvent were performed in 
FY00 and FY01.  Tests to date have not shown any decomposition of the extractant and only 
minor degradation of the modifier due to chemical or radiolytic reactions.  Degradation of the 
modifier essentially involved hydrolysis of the modifier to give expected products.  The 
trioctylamine degradation was greatest with the reaction products agreeing with literature 
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reports.  In order to ensure that there are no reactions that would result in safety problems or 
process failure, a review of the literature is needed to identify reaction conditions that could 
decompose or alter the composition of the extractant and modifier.  
 
In FY02, a search of the chemical literature will be made for reaction conditions that 
decompose the extractant or modifier in the CSSX solvent system.  Reaction conditions shall 
include temperature, radiation, normal operating conditions, and process upset conditions.  
The reaction conditions include solutions containing high concentrations of nitrate, nitrite 
and hydroxide as well as nitric acid solutions.  A report will be prepared summarizing 
conditions that pose threats to the stability of the solvent system based on literature 
information.   

 
7.2.2.10 Analysis of Solvent and Solvent Wash Solutions (Complete) 

 
The analysis of solvent and solvent wash solutions from flowsheet testing provides insight 
into organic compounds that may build up in the solvent or are washed from the solvent.  
ORNL will complete characterization of the solvent and solvent wash solution from the ANL 
March 2001 multi-day test, where the solvent was recycled a total of 40 times.41  Since this 
test was conducted with waste simulant, the identity of compounds of interest are known; 
however, method development and or modification will be required to determine the 
concentrations of the compounds in the respective solutions.  This task complements work 
that SRTC performed on similar solutions obtained from the actual waste test.  
Characterization of these solutions is relevant to the solvent recycle and cleanup R&D need. 
 

7.2.2.11 Effect of NaOH Concentration on Emulsion Formation 
 
Small quantities of emulsion were observed to form in the solvent wash decanter during 
solvent extraction tests with both simulant and actual waste solutions.10,41  Emulsifiers may 
be formed as a result of chemical or radiolytic degradation of solvent components.  
Emulsions could also be a result of the smaller density difference between the liquids and 
low concentration of NaOH.  Studies are needed to identify the cause of emulsion formation 
and examine the effect of NaOH concentration on emulsion formation and washing 
effectiveness.  Some hydraulic studies are needed to ensure that total hydraulic capacity of 
the contactor is not being exceeded for these liquids. 
 
7.2.3 Actual Waste Studies  
 
One of the largest unknown concerns for any technology to be used for processing HLW is 
whether the actual waste solutions will provide the same results as simulants.  Additional 
studies are needed to ensure that actual waste solutions behave in a similar manner to 
simulants used for process development.  Limited testing with SRS actual waste solutions 
was conducted in FY01.21,42,43 
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7.2.3.1 Internal Irradiation Test with Actual Waste 
 
Internal irradiation tests were performed with five different actual waste samples during 
FY01.42  However, due to problems with the test protocol and sample analyses especially for 
the organic samples, the results were scattered.  This test would provide for new internal 
irradiation tests with actual waste using an improved test protocol.  The improved protocol 
will mimic the simulant tests performed at ORNL for internal irradiation with spiked 
simulant, and will include one or more SRS actual waste samples and the ORNL simulant (as 
a control).  The task will determine solvent decomposition rates and effects on ESS 
distribution coefficients from internal irradiation. 
 

7.2.3.2 Actual Waste Batch Tests with Dissolved Salt Cake 
 
This task is an extension of previous work on radioactive supernate samples to dissolved salt 
cake samples.  Two dissolved salt cake samples will be obtained from SRS Tanks 37H and 
38H.  The samples will be dissolved and the solutions characterized.  The distribution of Cs 
between aqueous and solvent phases for extraction, scrubbing and stripping batch tests will 
be measured in duplicate for each waste sample.  The proposed testing will search for 
adverse distribution coefficients for dissolved salt cake compared to predicted coefficients 
from the ORNL model.  This task does not include costs for solvent (to be provided by 
ORNL) and distribution coefficient calculations by ORNL.  A technical report will be drafted 
following completion of this work in FY01. 
 

7.2.3.3 ESS Batch Distribution Tests with Actual Waste 
 
Testing in FY01 showed acceptable ESS of Cs from various waste tanks.43  Experimental 
difficulties associated with remote handling of radioactive waste appear to have affected 
some results.  Carryover of caustic through the single scrub step appears to have caused high 
scrub and strip results.  A new batch test protocol using two scrub tests will be used in figure 
tests.  The extraction results were marginal though acceptable for processing, but in some 
cases did not agree with the predictions of the ORNL model.  Additional actual waste data 
and refinement of the model are planned for FY02.  Tests will include SRS HLW samples 
from various storage tanks, including the 3H Evaporator feed/drop tanks; dissolved salt cake 
samples; and a sample of HLW treated by the permanganate process  for actinide removal.  
Examination of these samples under processing conditions extends the database for actual 
waste.   
 

7.2.3.4 Organic Analysis from FY01 Actual Waste Flowsheet Test 
 
Analytical results for organic compounds and minor components in the process streams from 
the FY01 CSSX actual waste flowsheet test were not available when the final test report was 
issued.  The analyses were completed and reviewed, but were not documented in FY01 due 
to manpower shortages for the remainder of the fiscal year.  This task allows for preparation 
and review of the written report in FY02.  
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7.2.3.5 2-cm Contactor Test with Optimized Solvent Composition and Actual 
Waste From Tanks 37/44 

 
Following optimization, the new solvent system will be tested in a 32-stage, 2-cm contactor 
apparatus using composite waste from Tanks 37 and 44.  This test allows direct comparison 
with the previous solvent composition that was tested with this waste solution in FY01.21  
The test will include the determination of the maximum hydraulic capacity of the apparatus 
using simulated waste and ≥24-hour test using radioactive waste from Tanks 37 and 44.  The 
Cs decontamination factor (DF) for the waste solution, concentration factor of Cs from feed 
to strip stream, and the DF for the solvent will be determined and compared with earlier tests.  
The test also involves analyses of the amount of organic in the end streams (including spent 
0.01-M NaOH solvent wash solution) and evaluation of the results against the waste 
acceptance criteria for DWPF and SDF. 
 

7.2.3.6 2-cm Contactor Tests with Actual Dissolved Salt Cake Waste  
 

The first contactor tests with actual HLW solution was performed during FY01 with 
supernatant solution.21  The chemical composition of dissolved salt cake is expected to be 
different from the supernatant solutions and needs to be tested in contactors.  The new 
solvent system will be tested in a 32-stage, 2-cm contactor apparatus using a radioactive 
waste sample prepared by dissolving salt cake obtained from the SRS tank farms.  (A 
dissolved salt cake sample will likely contain a high nitrite concentration.)  The salt cake will 
be dissolved by the same flowsheet to be used during plant operation.  The test will run a 
minimum of 12 hours and require approximately 14 kg of damp salt cake.  The task also 
involves analyses of the amount of organic (including chemical and radiation degradation 
products) in the end streams (the spent 0.01-M NaOH solvent wash solution) and evaluation 
of the results against the waste acceptance criteria for DWPF and SDF.   
 

7.2.3.7 Actual Waste Stability Studies  
 
In FY01, experimentation were completed to examine the propensity of SRS HLW samples 
to form precipitates when heated or when seeded with various solids.  The collected data will 
help in efforts at ORNL to spot check a thermodynamic model for predicting solids 
formation in alkaline waste. 
 
Sample preparation and analytical protocols were developed to measure the amount of 
organic dissolved or entrained in the aqueous streams from the demonstration of the solvent 
extraction process with actual waste samples.  This task provides funding to complete 
development of the technical reports.  Also, the funding allows for disposal of residue 
materials from these and other experimental efforts. 
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7.2.3.8 Identification of Organic Compounds and Actinide Characterization of 
SRS HLW 

 
Minor concentrations of organic compounds, (i.e., dibutylphophoric acid) in SRS HLW 
could impact performance of the CSSX solvent system.  Sensitive methods for identifying 
and quantifying of trace organic compounds in SRS actual waste are needed to provide early 
warning of potential problems.  Knowledge of potential organic compounds will allow for 
protocol development for testing future waste samples.  This task provides for a review and 
report of potential organic compounds from past SRS operations of the various facilities that 
discharge to the tank farms (canyons, laboratories, 299-H, etc.) and future use of additives 
proposed for the Sr/TRU removal and filtration steps of the SPP flowsheet.  Initially, SRTC 
and HLW engineering will screen prospective tanks and develop a list of four to six tanks to 
be sampled.  Samples will be prepared in the shielded cells and submitted for actinide 
analysis.  Additionally, in FY01 SRTC used centrifugal filters to begin examining for the 
presence of colloidal actinide (Pu) species.  These colloids could have an impact on the MST 
portion of the SPP flowsheet and could potentially impact solvent extraction.  This work will 
be expanded to include these samples. This task provides funding for arranging and shipping 
the samples of actual waste to the laboratory that performs analyses for organics (see Section 
7.2.3.9). 
   

7.2.3.9 Organic and Actinide Characterization (TFA Call) 
 
The HLW at the SRS was generated during processing of nuclear materials by solvent 
extraction with tributyl phosphate and by ion exchange with both anion and cation exchange 
resins.  Residual portions of these organics as well as gelatin, Alconox, (made by Alconox, 
Inc., White Plains, New York) and potentially other organic complexants were transferred to 
the HLW tanks along with the aqueous solutions.  Subsequent degradation of these organics 
has produced degradation products such as dibutyl phosphoric acid, trimethylamine, and 
other organics at very low concentrations.  Measurements of organic compounds are limited 
due to the intense radioactivity of the samples.  Identification and quantification of the 
organic species present are needed to determine if the compounds will interfere with 
processing of the wastes through the solvent extraction process selected for Cs removal from 
these wastes.  
 
This task requires the development and testing of analytical procedures suitable for trace 
organic compounds in SRS HLW.  Trace compounds may include methanol, butanol, 
toluene, n-paraffin, tri-, di-, and mono-butylphosphate, trimethylamine, and dimethyl 
siloxanes.  The procedures may include preconcentration or decontamination activities to 
obtain low detection limits with highly radioactive samples.  After demonstrating the 
analytical procedures with simulated waste solutions, up to six samples of undiluted SRS 
HLW will be provided and the analytical procedures used to identify and measure organic 
compounds present.   
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7.2.3.10 Analytical Methods for Cs-137 and Other Radionuclides in Solvent 
Samples 

 
Analytical characterization of the solvent extraction process suffers from the inability to 
analyze the organic phase by means of mass spectrometry using the current setup at SRTC.  
This activity would upgrade the SRTC mass spectrometer to allow the direct injection of the 
organic phase, which is needed to determine species including noble metals, technetium and 
actinides.  This upgrade will allow the mass flow meters to deliver oxygen to the plasma and 
a de-solvator before the plasma. 
 
7.2.4 Engineering Tests of Equipment 
 

7.2.4.1 Contactor Solids Performance 
 
The present flowsheet involves removal of alpha and Sr prior to solvent extraction of Cs.  
This process arrangement is required due to the presence of sludge solids in the feed 
solutions, which could interfere with the solvent extraction process.  The sludge solids are 
removed along with the MST during alpha/Sr removal.  The size of the alpha/Sr removal 
equipment controls the size of the plant shielded-space and thus affects the cost of the overall 
SWPF.  If the sludge solids pass through the centrifugal contactors, then alpha/Sr removal 
(and filtration) could follow the contactors, thus requiring less shielding for 
alpha/Sr/filtration and lower SWPF costs.  ORNL completed short-duration contactor tests 
with simulated sludge solids in late FY01.  The results indicated approximately 70% of solids 
accumulate in the contactors and a small fraction goes to the organic phase.  A report 
documenting the results of this work will be completed and issued in FY02.29    
 

7.2.4.2 Contactor Hydraulic Performance of Optimized Solvent (TFA Call) 
 
Studies made in FY01 showed that the BOBCalixC6 in the solvent exceeded its solubility, 
although solutions stored for as long as one year did not indicate solids.  The solvent is being 
optimized during the last quarter of FY01 by changing concentrations of all three 
components.  The optimized solvent may have different physical properties such as density, 
dispersion number, surface tension, and viscosity that could affect the hydraulics of the 
contactor.  This task will test hydraulic operation of the contactors for ESS sections using the 
optimized solvent with CSSX waste simulant.  The tests will also measure total hydraulic 
capacity, mass transfer efficiency, and phase entrainment for both phases using a single 
centrifugal contactor stage for comparison with similar results obtained during FY01. 
 
This task element will also involve preparation of a large batch of the simulant that will be 
used in all the other task elements. 
 

7.2.4.3 Test Performance of 5-cm CINC Contactor 
 
A single-stage, 5-cm centrifugal contactor unit, developed by Costner Industries Nevada 
Corporation (CINC) located in Carson City, Nevada, is available at ANL to establish 
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hydraulic performance of the contactor.  This unit will be tested to obtain (1) hydraulic 
performance data (other phase carryover, emulsion formation), and (2) maximum throughput 
information using the aqueous/organic composition and organic to aqueous (O/A) ratio that 
will be employed in the plant.  These same standard tests were performed earlier to evaluate 
the performance of the 2-cm and 4-cm units.  The performance data will be used to 
benchmark the CINC unit for sizing purposes. 
 

7.2.4.4 Contactor Prototype Development and Testing (On Hold) 
 
Testing during FY00 and in FY01 showed that the centrifugal contactors used for the 
PUREX process must be modified in order to be used for the CSSX process.  The changes 
require hydraulic testing of prototype contactors to assure operation at design flow rates.  
This task will involve building a test bed and testing prototype contactors.  The test bed will 
contain a test stand, tanks, pumps, and instrumentation for hydraulic testing of one to eight 
contactor stages in ESS modes of operation.  Test solutions consist of CSSX solvent, water, 
dilute acids, and non-radioactive simulant feed.  Up to three prototype contactor designs may 
be tested during FY02. 
 

7.2.4.5 Evaluate the Performance of the 4-cm 2-Stage Contactor Unit for 
Organic Removal from the Strip Effluent 

 
The baseline design for the CSSX process included two centrifugal contactor stages on each 
exiting aqueous stream for recovery of dissolved solvent components.  The primary reasons 
for inclusion of the recovery step were lack of data on solubility and the high cost of the 
organic extractant.  Due to the difference in flow rates, aqueous composition, and O/A ratio 
between the extraction and strip sections, the performance of the solvent recovery unit must 
be evaluated for the strip section.  Equivalent studies were performed earlier in FY01 for the 
extraction section effluent and indicated the feasibility of solvent recovery.  The test involves 
contacting the aqueous strip feed with the CSSX solvent in one stage, at flow rates and O/A 
ratio of the strip section, then using Isopar L to recover the entrained solvent in the aqueous 
flow in the following two contactor stages.  Isopar L samples will then be analyzed at 
ORNL for solvent components (see Section 7.2.4.6).  If the quantity of dissolved solvent is 
very low, solvent recovery may not be required, resulting in significant cost savings for the 
plant. 
 

7.2.4.6 Analytical Support for Simplification of Solvent Recovery System 
 
Analytical measurements will be performed in support of the ANL test for organic removal 
from the strip effluent using a 4-cm, 2-stage contactor (see Section 7.2.4.5).  The ANL test 
involves contacting the aqueous strip feed with the CSSX solvent in one stage, at flow rates 
and O/A ratio of the strip section, then using Isopar L to recover the entrained solvent in the 
aqueous flow in the following two contactor stages.  ORNL will analyze the Isopar L 
samples for solvent components. This task includes lowering the detectability limit for the 
extractant BOBCalixC6 in aqueous solutions by a factor of ten by extraction into a volatile 
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organic solvent, which will be concentrated prior to analysis by previously developed 
methods. 
 

7.2.4.7 Establish Settling-Rate Parameters Required for Sizing Decanting Tank 
for Solvent Recovery 

 
Both the strip product and raffinate will contain dispersed organic solvent that can be 
removed by settling.  Further, if the solvent recovery option using contact with pure 
Isopar L is chosen, decantation of the dilute solvent is also needed.  Therefore, organic-
phase settling rates in these four systems must be known to size decanting tanks, and options 
compared.  ANL will obtain the required data by performing measurements of the droplet 
size distribution of the organic phase dispersed in the aqueous phase.  These measurements 
will be performed over time.  These data will be correlated in a manner that will predict 
adequate settling times and, therefore, allow design engineers to size the tanks. The main 
goal is to predict if decanting only is sufficient to meet the SDF and DWPF criteria and, 
therefore, eliminate the need for further recovery steps. 
 
7.2.5 Chemical and Physical Properties Relevant to Safety 
 

7.2.5.1 Impacts of High Nitrite Ion Concentration on Stripping of Cesium 
 
This task investigates a potential inadequate understanding of the chemistry of nitrite ion 
during stripping of Cs from the CSSX solvent.  Nitrite ion was added to SRS HLW solutions 
to inhibit corrosion of carbon steel; therefore, high concentrations of nitrite ion might be 
present in some feed solutions.  Studies at ORNL during FY01 were performed with pure 
sodium salts of nitrate, hydroxide, chloride and nitrite.  Tests with sodium nitrite indicate a 
linear relationship between nitrite concentration and strip D values.  Batch distribution data 
for five different tank wastes with nitrite concentrations from 0.5 to 1.24 M did not show a 
direct correlation between nitrite ion concentration and strip D values, although some strip 
values were unusually high.  Additional batch equilibration studies are needed to confirm the 
effect of nitrite ion concentrations on stripping and determine if limit must be placed on 
nitrite concentration in the waste feed solutions.  The ESS protocol will be used in these 
studies with two scrub steps instead of only one. 
 

7.2.5.2 Nitration of Solvent Containing High Concentrations of Nitrite  
 
Nitrated organics are often used as explosives due to the presence of both oxidizing and 
reducing functionalities in the same compound.  Thus, nitration of the CSSX solvent could be 
a safety issue for the process.  Nitration of the solvent for CSSX was studied during FY01 
with caustic waste simulant and acid solutions.  Nitration was measurable only when the acid 
concentration was higher than 0.3-M HNO3 (hydrogen nitrate), which is higher than any acid 
and HNO3 concentration in the process.  Although nitrite ion was present in the simulant at 
low concentrations, waste solutions from dissolved salt cake are expected to have much 
higher nitrite ion concentration.  Further study of nitration is needed at nitrite ion 
concentrations up to 3 M in the waste simulant and also with nitrite ion in scrub and higher 

 7.24 



Savannah River Site Salt Processing Project  PNNL-13707 
FY02 R&D Program Plan Revision 0 
 
 
acid concentrations (0.2 M) in order to determine if nitration of solvent components is a 
significant safety issue. 
 

7.2.5.3 Provide Vapor Pressure Data for CSSX Solvent Components 
 
Safety analyses for the plant must consider the potential for a fire due to ignition of vapor 
from components of the solvent.  Vapor pressures for CSSX solvent components are needed 
to provide input to a safety evaluation for the potential for fire in a solvent extraction facility.  
It is anticipated that vapor pressures of the pure components are bounding values (i.e., no 
credit for vapor pressure lowering in mixtures) that are easily measured and will suffice for 
the safety analysis.  The vapor pressures of Isopar L and trioctylamine are available from 
the literature.  The extractant is a solid with no measurable vapor pressure.   Vapor pressure 
data will be measured for Cs-7SB modifier at temperatures from 15oC to 50oC.  The data will 
be documented for use in the safety evaluation. 
 

7.2.5.4 CSSX Criticality Issues 
 
The CSSX will process radioactive waste from the SRS tank farms.  This plant will process 
sufficient actual waste volume that more than a critical mass of U-235 and Pu-239 will pass 
through the facility.  The nuclear criticality safety evaluation of the proposed facility 
identifies several potential issues.  Studies are needed to address two of the issues.  The first 
issue relates to a potential change in uranium and plutonium solubility in the extraction bank 
because of the addition of the scrub acid.  Previous studies measured the uranium and 
plutonium solubility under alkaline conditions and developed empirical models for their 
solubility.  In these studies, researchers will use the empirical models to examine the 
potential for precipitation of actinides due to the pH change when scrub acid mixes with 
radioactive waste.  The second issue relates to the composition of the solvent system and its 
ability to extract and possibly concentrate actinides.  The baseline solvent includes an 
Isopar L diluent, the BOBCalixC6 extractant, the Cs-7SB modifier, and trioctylamine.  
Previous ORNL tests showed that the baseline solvent is ineffective at extracting the 
actinides.  However, the specific composition of the solvent system may change before start-
up of the plant, and there is the possibility of errors in solvent make-up.  Therefore, a series 
of tests will measure the extraction of uranium and plutonium by Isopar L and mixtures of 
the diluent with the other solvent components, where the concentration of the solvent 
components is varied widely.   
 
7.3 Backup Technology 
 
The CST Non-Elutable Ion Exchange (CST) and Small Tank Tetraphenylborate Precipitation 
(STTP) are  the proposed backup technologies for the SPP Cs removal process.    The science 
and technology roadmaps for CST and STTP are shown in Appendix A of Reference 1.  
DOE-SR is evaluating the potential R&D activities and funding availability to support R&D 
on the backup technologies.  After DOE guidance is received, this R&D Program Plan will 
be revised as required to incorporate any new work.      
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8.0 R&D Program Funding and Schedule 
 
8.1 Funding Summary 
 
The SPP R&D Program is funded jointly by the DOE Offices of Science and Technology 
(EM-50) and Project Completion (EM-40).  Combined R&D program funding for FY00 
totals was $14.6 million and for FY01 was $17.7 million.  The total projected funding for 
FY02 is $10-11 million.  Total funding and funding source for FY02 is shown below. 
 
 
 

Table 8.1  Research and Development Program Funding 
 
 FY02, $K 

PROCESS EM-40 EM-50 Total 
Strontium and Alpha Removal 1,166 2,140 3,306 
Caustic Side Solvent Extraction 2,485 4,125 6,610 
Cs Removal Backup Technology(ies) 800* 0 800* 
   Grand Total 4,451 6,265** 10,716 
*Proposed for funding.  DOE-SR has not made a decision on funding for backup technology. 
**Only $5,265K of the $6,265K is presently funded. 
 
 
The funding allocation is presented in greater detail in Table 8.2.  Funding for the various 
performing organizations is shown by the work scope area which follows the outline 
presented in Section 7.0, R&D Program Description. 
 
8.2 Research and Development Program Schedule 
 
A detailed schedule has been prepared for all R&D activities and related engineering work.  
A summary level schedule showing the major activities and their duration is shown in Figure 
8.1.  The complete detailed schedule is shown in Appendix B.  The detailed schedule in the 
appendix is used by all program participants to manage their work.  Schedule status is 
presented at a technology development Plan-of-the-Week Meeting and an SPP Plan-of-the-
Week Meeting.  Schedules are updated weekly.  All changes that impact a Technical Task 
Plan-approved schedule, scope, or budget must be approved by the Change Control Board 
(see Section 9.0, R&D Program Controls).  It is anticipated that technology development 
activities will continue into the final design stage. 
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Table 8.2  Salt Processing R&D Funding Allocation by Work Area 
 and Performing Organization 

 
SCOPE OF WORK  SRTC ORNL ANL PNNL Call 
Alpha/Sr Removal      

Alpha and Strontium Removal Chemistry      
MST R&D Tasks      

Perform MST Test on "Bounding Waste" 105     
Larger-Scale (100-L) MST Test with 
Actual Waste 

165     

Larger-Scale MST Test: Spike-Simulated 
Waste 

    345* 

Permanganate R&D Tasks      
Permanganate: Ionic Strength, Formate, 
and Multiple Strike Variations 

97     

Test of the Permanganate with Actual 
Waste 

112     

Novel Sorbent R&D Tasks      
XAFS Studies for Permanganate Process 100     

TEM/STEM Structural Analyses for MST 
and Permanganate Process Solids 

100     

Solid-Liquid Separation Technology      
Cross-Flow Filtration Tasks      

Cross-Flow Filtration Tests: Permanganate 
Process 

93     

Metallurgical Evaluation of Failed Filter 
from USC 

65     

Filter Cleaning Studies     130 
Filtration Tests with Actual Waste 75     
Permanganate Filtration Tests with Actual 
Waste 

75     

Pilot-Scale Permanganate Process 
Precipitation/Filtration Test (Simulated 
Waste) 

280     

Rotary Microfilter Tasks      
Actual Waste Filtration Test Using 
SpinTek Rotary Microfilter 

240*     

Rotary Microfilter Test at Pilot Scale with 
Simulated Waste 

500*     

Evaluation of Alternative Solid-Liquid 
Separation Methods 

     

Centrifuge Testing 89     
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Table 8.2  Salt Processing R&D Funding Allocation by Work Area 
 and Performing Organization (Continued) 

 
 
SCOPE OF WORK  SRTC ORNL ANL PNNL Call 
Alpha/Sr Removal (Continued)      

Analytical Monitoring      
Defining the Baseline Methods for Sr and 
Alpha Analyses 

    45 

Development of Neutron Counting for On-
Line Monitor 

90   600  

Caustic Side Solvent Extraction      

Process Chemistry      

Solvent Optimization Criteria  12    
Basic Data for Optimized Solvent  10    
Chemical/Physical Property Experiments on 
the Modified Solvent Composition 

 127    

Check Cesium Distribution Model Against 
Experimental Results 

 75    

Expand ORNL's D-value Model to 
Incorporate Optimized Solvent and Waste 
Compositions 

 178    

Solvent Preparation  503    
Optimized Solvent Flowsheet Modeling   25   
Simulant Flowsheet Testing with Modified 
Solvent (2-cm Scale) 

  400   

Organic Decomposition Pathway Study     66 
Analysis of Solvent and Solvent Wash 
Solutions 

 53    

Effect of NaOH Concentration on Emulsion 
Formation 

 174    

Actual Waste Studies      
Internal Irradiation Tests with Actual Waste 204     
Actual Waste Batch Tests with Dissolved Salt 
Cake 

150     

ESS Batch Distribution Tests with Actual 
Waste 

539     

Organic Analysis from FY01 Actual Waste 
Flowsheet Test 

10     

2-cm Contactor Test with Optimized Solvent 
and Actual Waste from Tanks 37/44  

805     

2-cm Contactor Test with Actual Dissolved 
Salt Cake Waste  

796     

Actual Waste Stability Studies 10     
Identification of Organic Compounds and 
Actinide Characterization of SRS HLW 

46     

Organic Characterization of Actual Waste     291 
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Table 8.2  Salt Processing R&D Funding Allocation by Work Area 
 and Performing Organization (Continued) 

 
SCOPE OF WORK  SRTC ORNL ANL PNNL Call 
Caustic Side Solvent Extraction 
(Continued) 

     

Analytical Methods for Cs-137 and Other 
Radionuclides 

152     

Engineering Tests of Equipment      
Contactor Solids Performance  200    
Contactor Hydraulic Performance of 
Optimized Solvent 

 84   405 

Test Performance of 5-cm CINC Contactor   50   
Contactor Prototype Development and 
Testing 

822     

Evaluate the Performance of 4-cm 2-stage 
Contactor Unit for Organic Removal from the 
Strip Effluent 

  45   

Analytical Support for Simplification of 
Solvent Recovery System 

 35    

Establish Settling-Rate Parameters Required 
for Sizing Decanting Tank for Solvent 
Recovery 

  60   

Chemical and Physical Properties Relevant to 
Safety 

     

Impacts of High Nitrite Ion Concentration on 
Stripping of Cesium 

 45    

Nitration of Solvent Containing High 
Concentrations of Nitrite  

 100    

Provide Vapor Pressure Data for CSSX 
Solvent Components 

 35    

CSSX Criticality Issues 103     
Backup Technology      

CST Non-Eutable Ion Exchange      

CST Column Performance     800** 

TOTALS 5,843 1,831 580 600 2,082 
*Pending funding availability. 
**DOE-SR has not made a decision on the backup technology and the proposed funding has not been approved. 
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ID

R&D Plan
Section Number

Activity
Description

Work
Days

Early
Start

Early
Finish

Lead

WAAS130000 7.1.2.1.2 MST Testing on
Bounding Waste

105* 05NOV01 08APR02 MJB

WAAS140000 7.1.2.1.3 LargerScale MST (100L)
Test                 <HA>

167* 12NOV01 12JUL02 MJB

WAPRM27 7.1.2.2.1 Permanganate, Ionic
Strength, Formate, Strike
Vy

46* 02AUG01A 04JAN02 MCD

WAPRM25000 7.1.2.2.2 Permangante Actual
Waste Testing       <HA>

31* 01AUG01A 12DEC01 MJB

WAAS100000 7.1.2.3.1 XFAS Studies -
Permanganate

134* 14NOV01 29MAY02 MCD

WAAS090000 7.1.2.3.2 TEM/STEM Structural
Analysis                <HA>

146* 02OCT01A 29MAY02 MCD

WAPRM26000 7.1.3.1.1 Cross Flow
Permanganate Testing
<HA>

13* 26JUL01A 14NOV01 DDW

WAAS040000 7.1.3.1.2 Metallurgical Eval of
Failed Filter

81* 01OCT01A 25FEB02 MRP

WAAS120000 7.1.3.1.4 Filtration Tests with
Actual Wastes

157* 03DEC01 17JUL02

WAAS150000 7.1.3.1.5 Permanaganate Filtration
Test               <HA>

56* 11OCT01A 18JAN02 MRP

WAMST23000 7.1.3.1.6 Pilot Filtration Tests
(FRED)               <HA>

76* 01AUG00A 15FEB02 MRP

WAAS050005 7.1.3.2.1 Actual Waste Filtration
Test - Spinteck <HA>

181* 01NOV01 23JUL02 MRP

WAAS160000 7.1.3.2.2 Rotary Microfilter Test At
Pilot Scale      <HA>

181* 23OCT01A 18JUL02 MRP

WAMST20000 7.1.3.3.1  Centrifuge Testing
<HA>

13* 18OCT00A 14NOV01 MRP

WAAS070000 7.1.4.2 Development of Neutron
Counting for Monitor
<HA>

326* 08OCT01A 13FEB03 T_S

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Perform MST Test on "Bounding Waste"

Larger Scale (100 L)
MST Test with Actual Waste

Permanganate Process: Ionic Strength,
Formate, and Multiple Strike Variations

Test of the Permanganate Process
with Actual Waste

XFAS Studies for Permanganate Processs

TEM / STEM Structural Analysis
for MST and Permanganate Process Solids

Cross Flow Filtration Tests:
Permanganate Processs

Metallurgical Evaluation  of Failed Filter
from USC

Filtration Tests with Actual Wastes

Permanganate Filtration Test
with Actual Waste

Pilot Scale Permanganate Process
Precipitation/Filtration Test (Simulated Waste)

Actual Waste Filtration Test
Using SpinTek Rotary Microfilter

Rotary Microfilter Test at Pilot Scale
with Simulated Waste

Centrifuge Testing

Development of Neutron Counting
for On Line Monitor

© Primavera Systems, Inc.

Data Date 29OCT01
Run Date 31OCT01 11:19

SPP Research & Development

FY 2002
 Summary Plan

* TFA Call Activities are NOT Shown

* Activities that are NOT presently funded are NOT shown.
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Activity
ID

R&D Plan
Section Number

Activity
Description

Work
Days

Early
Start

Early
Finish

Lead

WAORNA100 7.2.2.2 Basic Data for Optimized
Solvent            <HA>

16* 10AUG01A 19NOV01 LNK

WAORNB240 7.2.2.3 Chemical Physical
Experiments <HA>

210* 20NOV01 20SEP02 LNK

WAORN370 7.2.2.4 Check Cs Distribution
Model Against Expemt'
<HA>

148* 23MAY02 23DEC02 LNK

WAORNB640 7.2.2.5 Expand Cs D Model 167* 20NOV01 22JUL02 LNK

WAORNA200 7.2.2.6 Solvent Preparation
<HA>

21* 17AUG01A 28NOV01 LNK

WAORNA300 7.2.2.7 Optimized Solvent
Flowsheet Modelling

52* 07SEP01A 14JAN02 LNK

WABB080000 7.2.2.8 Simulated Flowsheet
Test-Optimized Solvent
<HA>

195* 23OCT01A 07AUG02 MCR

WAORNB500 7.2.2.11 Effect of NaOH
Concentration on
Emulsion For

121* 23OCT01A 23APR02 LNK

WACX412M00 7.2.3.1 Internal Irradiation Tests
with Actual Waste<HA>

139* 07SEP00A 17MAY02 WRW

WACX25179 7.2.3.2. Actual Waste Batch Test
with Dissolved Salt <HA>

24* 16OCT01A 03DEC01 DDW

WABB010000 7.2.3.3. ESS Batch Distribution w/
Actual Waste <HA>

171* 12NOV01 18JUL02 WRW

WACX24500 7.2.3.4 Organic Analysis from
FY01 Actual Waste
Test<HA>

18* 12JUL01A 21NOV01 DDW

WABB040000 7.2.3.5 2-cm Contactor Test with
Optimized Solvent <HA>

125* 28NOV01 28MAY02 MCT

WABB030000 7.2.3.6 2 cm Contactor Test with
HLW SaltCake       <HA>

203* 29OCT01A 19AUG02 MAN

WACST5400 7.2.3.7 Actual Waste Stabilty
Studies               <HA>

38* 06JUN01A 21DEC01 TK

WABB050100 7.2.3.8 Identify Organic
Compounds in SRS HLW
<HA>

204* 10DEC01 30SEP02 DDW

WABB020000 7.2.3.10 Analytical Methods
Cs-137

123* 05NOV01 02MAY02 FMP

WACX41400 7.2.4.1 Contractor Solids
Performance       <HA>

10* 02OCT00A 09NOV01 LNK

WAANL75001 7.2.4.3 Test Performance of 5cm
CINC Contactor <HA>

15* 01OCT01A 16NOV01 RL

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Basic Data for Optimized Solvent

Chemical Physical Property Experiments on
the Modified Solvent Compostion

Check Cesium Distribution
Model Against Experimental Results

Expand ORNL's D Value Model to Incorporate
Optimized Solvent and Waste Compositions

Solvent Preparation

Optimized Solvent Flowsheet Modelling

Simulant Flowsheet Testing
with Optimized Solvent (2-cm Scale)

Effect of NaOH Concentration on
Emulsion Formation

Internal Irradiation Test with Actual Waste

Actual Waste Batch Test
with Dissolved Salt Cake

ESS Batch Distribution Tests with Actual Wastes

Organic Analysis form FY 01 Actual
Waste Flowsheet Test

2-cm Contactor Test with Optimized Solvent
Composition and Actual Waste From Tanks 37/44

2-cm Contractor Tests with
Actual Dissolved Salt Cake Waste

Actual Waste Stability Studies

Identification of Organic Compounds and
Actinide Characterization of SRS HLW

Analytical Methods for Cs-137 and Other
Radionuclides in Solvent Samples

Contactor Solids Performance
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Activity
ID

R&D Plan
Section Number

Activity
Description

Work
Days

Early
Start

Early
Finish

Lead

WAANL7300 7.2.4.5 Evaluate Performance of
4 cm Contactor <HA>

45* 04OCT00A 03JAN02 RL

WAORNA500 7.2.4.6 Analytical Support -
Solvent Simplication
<HA>

8* 13AUG01A 07NOV01 LNK

WAANL75000 7.2.4.7 Establish Settling Rate
Parameters <HA>

8* 01OCT01A 07NOV01 RL

WAPLAN610 7.2.5.1 Develop Schedule -High
Nitrite Ion Concentration

18 05NOV01* 30NOV01 RL

WAPLAN620 7.2.5.2 Develop Schedule
-Nitration of Solvent

18 05NOV01* 30NOV01 RL

WAPLAN630 7.2.5.3 Develop Schedule -
Provide Vapor Pressure
Data

18 05NOV01* 30NOV01 RL

WACX26000 7.2.5.4 CSSX Criticality Issues
<HA>

56* 09NOV01 31JAN02 WRW

WAPLAN015 Z1 FY 02 Plan for On-Going
Work & Performers

3* 16AUG01A 31OCT01 HDH

WAPLAN036 Z2 Prepare & Issue FY02
R&D Program Plan (Rv

3* 17OCT01A 31OCT01 HDH

WAPLAN038 Z4 Prepare & Issue FY02
R&D Program Plan (Rv

26 01NOV01 10DEC01 HDH

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Evaluate the Performance of the 4 cm
2-Stage Contactor Unit for
Organic Removal of the Strip Effluent

Analytical Support for
Simplication of Solvent Recovery System

Establish Settling Rate Parameters Required for
Sizing Decanting Tank for Solvent Recovery

Develop Schedule -
Impacts of High Nitrite Ion Concentration
on Stripping of Cesium

Develop Schedule -
Nitration of Solvent Containing
High Concentrations of Nitrite

Develop Schedule -
Provide Vapor Pressure Data
CSSX Solvent Components

CSSX  Criticality Issues

FY 02 Plan for On Going Work & Performers

End Date For Program Plan = 31 Oct 01

(Revision 1 - Includes New Work)
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9.0 R&D Program Controls 
 
This section outlines the basic premise on which SPP R&D project management/control 
procedures will be defined.  Existing project procedures and plans will be reviewed and 
appropriately used as the basis for TFA SPP R&D project control procedures and 
management requirements.  The TFA SPP R&D project procedures and management 
requirements will define the following: 
 

Requirements for project planning and baseline development, 
Project evaluation and review criteria, 
Reporting requirements, 
Change control procedures/approval process, and 
Performer and contractor roles and responsibilities. 

 
The change control procedures and contractor roles and responsibilities will be documented 
in a DOE-SR Salt Processing Project Execution Plan44 and will be communicated to the SPP 
team, as appropriate, including the individual performers responsible for execution of the 
technical activities. 
 
9.1 Work Authorization 
 
Scope, cost and schedule of SPP R&D work for the SRS salt processing project will be 
documented in Principle Investigator (PI)-developed Technical Task Plans (TTPs), prepared 
in response to Program Execution Guidance issued by the TFA SPP R&D.  In addition to the 
normal standard EM-50 approval process, the TTPs will be concurred on by the appropriate 
PI, System Lead (SL), TFA SPP R&D Technology Development Manager (TDM), and 
DOE-SR SPP Division Director, and will be approved by the TFA DOE-RL Program Lead.  
Funding for SPP R&D TTPs is provided by EM-50 through the TFA Financial Plan, and by 
EM-40 through the DOE-SR Financial Plan, Interoffice Work Orders (IWO) and Annual 
Operating Plan (AOP). 
 
9.2 Change Control 
 
The technical baseline established in the R&D Program Plan will provide the basis on which 
overall change will be evaluated.  Any changes affecting the Plan will be approved by the 
SPP Change Control Board (CCB) prior to implementation. 
 
TTPs are developed to implement specific technical activities necessary to meet the 
objectives established in the R&D Program Plan.  All changes that impact a TTP’s approved 
scope, schedule, or budget are subject to the review and approval of the CCB prior to formal 
submission for subsequent approvals or implementation.  The membership and procedures 
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for the CCB are described in the DOE-SR Salt Processing Project Execution Plan.44  Figure 
9.1 illustrates the change control process. 
 
CCB approved changes with budget impact of greater than $100K, which affect a TFA level 
milestone, or require a financial plan or other contractual/budget change also will be 
approved by the TFA Program Manager.  The TFA DOE-RL Program Lead (EM-50) and the 
DOE-SR SPP Division Director (EM-40) will be responsible for approving and submitting 
formal budget/contract changes identified in the Task Change Request (TCR) according to 
the requirements of the particular TTP funding type (i.e., financial plan, IWO, AOP).  In 
addition, the CCB and the TFA DOE-RL Program Lead will evaluate all changes for their 
impact to the technical baseline and to ensure proper coordination with all contractors. 
 
Changes will be submitted via TCR and may be initiated by any of the individuals who have 
concurred on or approved the TTP.  All TCRs will be initially sent to the TFA SPP R&D 
Deputy/Project Controls Manager for review to ensure that the TCR contains adequate 
justification.  The TFA SPP R&D Deputy/Project Controls Manager will coordinate the CCB 
review, as well as additional reviews and approvals required by the type of change.  Once 
fully approved, the TCR will be submitted to the appropriate contract and budget authority 
for processing. 
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Figure 9.1  Change Control Process 
 
 
 

SL reviews with PI, and identifies task impact and 
corrective action 

Yes 

Change 
affect TPP 
Budget, 
Scope or 
Milestone? 

No TCR Required 

Implement Change – 
Revise TTP/TFA R&D 
Plan as necessary 

SL and PI work with Deputy/Project Controls 
Manager to justify change and prepare TCR 

SPP CCB reviews and approves 

Yes 

Change >$100K, affect 
TFA or higher level 
milestone, or require 
financial plan, AOP or 
IWO change? 

TCR Approved – Change submitted 
for formal processing 

EM-50 and/or EM-40 approve 
and prepare required 
budget/contract change 

No 

No 

Scope, Schedule or Budget Change Identified  
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Use of Workscope Matrix 
 
 

This Workscope Matrix has been developed to define the Science and Technology (S&T) 
development activities to be performed for Alpha Removal during the Pre-
Conceputal/Conceptual Design Phase. The S&T Roadmaps provide the technology 
development path forward towards successful deployment of the technology, in 
conjunction with Caustic Side Solvent Extraction.  This matrix (Attachment 1) expands on 
the roadmaps by providing the high level details of each segment of Alpha Removal 
research and development, assigning responsibility for the execution of each segment and 
documenting the path through each segment of R&D in the form of a logic diagram 
(Attachment 2).  The logic diagram ties to the S&T Roadmaps using S&T item numbers. 
 
In this Pre-Conceptual/Conceptual Design Phase, scale-up will be performed wherever 
practical and advantageous to the confirmation of technology and application of technology 
to the full-size facility.  The Workscope Matrix provides an additional definition of at 
which scale the S&T development is to be conducted. 
 
The Scope of Work Matrices (SOWMs) provide a more detailed description of the work 
summarized in the roadmaps and logic diagrams.  These SOWMs were previously used to 
identify R&D work required to reach a technology down-selection decision. Work also is 
included in these SOWMs that has been identified as appropriate post-down selection 
R&D.  However, no attempt has been made to compile a comprehensive list of all post-
down selection R&D in these documents.  Additional R&D planning will be required to 
support future stages of the project, e.g. preliminary design, final design, and startup 
support. 
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ATTACHMENT 1 – Alpha Removal Workscope Matrix 
 
Item No. Item Consideration Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 

Process Chemistry 
1.0     MST Sorption

Kinetics 
 The addition of Monosodium Titanate (MST) has been proposed to sorb 

the soluble U, Pu, and Sr contained in the waste stream.  The rate and 
equilibrium loading of these components as a function of temperature, 
ionic strength, and mixing is required to support the batch reactor 
design.  Initial data from batch reactor data indicates the MST kinetics 
require more than the 24 hours assumed in pre-conceputal design 
resulting in larger reactor batch volumes.  Studies will be conducted to 
determine if the MST strike could be completed in the existing SRS waste 
tanks.  Alternatives to MST will be investigated. 
 
MST sorption kinetics experiments have been performed at 7.5 M and 4.5 
M Na+.  In the current flowsheet, the Alpha Sorption step for CST would 
be performed at 5.6 M Na+.  Additional experimentation may be 
performed at 6.44 M Na+ for CSSX.  Also, questions have been raised 
regarding the oxidation states of Pu (initial, as a function of ionic 
strength, and equilibrium as Pu is sorbed onto MST) and the effect of 
oxidation states on MST sorption rates.  Since Pu is the primary source of 
alpha, it is important to assure that experimental results obtained with 
simulants are representative of performance with real wastes.  

 HLW-SDT-TTR-99-30.01 

WSRC-RP-99-010802 
 
Filtration of Sludge and 
Sodium Nonatitanate 
Solutions, WSRC-TR-2000-
002903 
 
Preparation of Simulated 
Waste Solutions for Solvent 
Extraction Testing, WSRC-
RP-2000-003613 
 
HLW-SDT-TTR-99-33.01 

WSRC-RP-99-010802 

 
 

CST: 10
TPB: 4 
CSSX: 6 

  1.1   Repeat prior experiments on Sr, Pu, U, and Np removal with 0.2 
and 0.4 g MST/L at 5.6M Na+. 

Lab   SRTC Final Report on Phase III 
Testing of Monosodium 
Titanate Adsorption 
Kinetics, WSRC-TR-99-
001343 
Phase IV Simulant Testing 
of Monosodium Titanate 
Adsorption Kinetics, 
WSRC-TR-99-002193 

 
Phase IV Testing of 
Monosodium Titanate 
Adsorption with 
Radioactive Waste, 
WSRC-TR-99-002863 
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Item No. Item Consideration Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 
  1.2   Develop an understanding of the sorption mechanism for the 

radionuclides on MST. 
Lab SRTC Task Technical and Quality 

Assurance Plan for FY2001 
Strontium and Actinide 
Removal Testing, WSRC-RP-
2001-00188, Rev. 1 

Alpha Sorption Process 
Alternatives Study, HLW-
SDT-2000-00296 
 
Characterization of Sorbed 
Strontium on Monosodium 
Titanate, WSRC-TR-2001-
00245 
 
Characterization of Sorbed 
Actinides on Monosodium 
Titanate, WSRC-TR-2001-
00467 

 

  1.2.1  Examine real waste samples for evidence that the 
radionuclides (and especially the actinides) exist as 
colloids. 

   Investigation of Savannah 
River Site High Level 
Waste Solutions for 
Evidence of Colloidal 
Plutonium, WSRC-TR-
2001-00103 

 

  1.2.2  Measure the kinetics of sorption and capacity for single 
radionuclides 

   Evaluation of Alternate 
Materials and Methods for 
Strontium and Alpha 
Removal from Savannah 
River Site High-Level 
Waste Solutions, WSRC-
TR-2000-002293 
 
Preparation of Simulated 
Waste Solutions for 
Solvent Extraction Testing, 
WSRC-RP-2000-003613 
 
Phase V Simulant Testing 
of Monosodium Titanate 
Adsorption Kinetics, 
WSRC-TR-2000-001423 
 

 

  1.2.3  Perform the fine structure x-ray analyses (XAFS) on 
samples of MST from the experiments individual 
radionuclide to gain understanding of the binding, or 
surface chemistry.  (post-down select) 

   Characterization of Sorbed 
Actinides on Monosodium 
Titanate, WSRC-TR-2001-
00467 

 

  1.2.4  Examine the influence of oxidation state of the sorption of 
Pu onto MST. 

   Characterization of Sorbed 
Actinides on Monosodium 
Titanate, WSRC-TR-2001-
00467 
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Item No. Item Consideration Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 
  1.3  Study Allied Signal NaT as a replacement for MST Lab SRTC  Filtration of Sludge and 

Sodium Nonatitanate 
Solutions, WSRC-TR-
2000-002903 
 
Screening Evaluation of 
Sodium Nonatitanate for 
Strontium and Actinide 
Removal from Alkaline 
Salt Solution, WSRC-TR-
2000-00361 

 

  1.4  Study alternative alpha removal technologies Lab SRTC Task Technical and Quality 
Assurance Plan for FY2001 
Strontium and Actinide 
Removal Testing, WSRC-RP-
2001-00188, Rev. 1 
 

  

  1.4.1  Identify Alternative Sorbents 
1.4.2  Scoping Test with Simulant 
1.4.3  Optimize Process Conditions with Simulant 
1.4.4  Test Flowsheet with Real Waste 
1.4.5  Evaluate Performance Enhancements 
1.4.6  Evaluate Cross-flow Filtration Performance in PREF 
1.4.7  Finalize Evaluation of Down Stream Process Impacts 
1.4.8  Evaluate Glass Canister Impacts 
1.4.9  Confirm Improvement at FRED/Pilot 
 

   Screening Evaluation of 
Alternate Sorbents and 
Methods for Strontium and 
Actinide Removal from 
Alkaline Salt Solution, 
WSRC-TR-2001-00072 

 

  1.5  Evaluate alternative filter cleaning methods if new sorbents are 
chosen.  (Preliminary Design) (post-down select)  

     

Process Engineering 
6.0  Engineering

Scale 
Filtration 
Studies 

 Filtration of MST and sludge is required to prevent plugging of the ion 
exchange column. Initial data indicates low flux rates for the filtration of 
these solutions requiring large filter areas and high axial velocity for 
cross flow filtration techniques.  Alternative solid/liquid separation 
techniques and filter aides will be studied, and a selection made. 
Filtration cleaning studies including the impact of spent cleaning solution 
will be studied. 
 
Tests for MST/sludge filtration (Alpha Sorption step) performed during 
Phase IV (FY99) indicate low crossflow filter fluxes leading to very large 
filters.  Improvement in filter size and operation is desired. 

 

 HLW-SDT-TTR-99-30.01 

 
Task Technical and Quality 
Assurance Plan for the 
Sludge/Monosodium Titanate 
(MST) Filtration Test 
Program, WSRC-TR-99-
004832 
 
HLW-SDT-TTR-2000-
000131  
 

 
Monosodium Titanate 
Sludge Filtration, WSRC-
RP-2000-006853 
 
 

CST: 9, 15 
TPB: Design Input 
CSSX: 5 
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Item No. Item Consideration Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 
  6.1   Elucidate role of TPB in filtration NA SRTC  Mark Clark Consultation 

on Role of 
Tetraphenylborate in 
Filtration, WSRC-TR-
2000-002703 
 

 

  6.2   Investigate/test ways to improve filtration rates/fluxes Lab SRTC    
  6.2.1  Filter aids, flocculants, etc.    Improving Filtration Rates 

of Monosodium Titanate 
(MST) - Treated Sludge 
Slurry with Chemical 
Additives, WSRC-TR-99-
003433 

 

Improving the Filtration of 
Sludge/Monosodium 
Titanate Slurries by the 
Addition of Flocculants, 
WSRC-TR-2001-00175 

 

  6.2.2  Different filtration technologies   Task Technical and Quality 
Assurance Plan for Filtration 
Tests with Permanganate, 
WSRC-RP-2001-00774 

  

  6.2.3  Different filtration approaches; for example:      
  6.2.3.1  Pre-filter/rough filter      
  6.2.3.2  Different ratios of flocs/aids, etc.      
  6.3   Select most promising technology and run confirmation test with 

FRED at USC. 
Pilot SRTC  FY2000 FRED Test 

Report (Filtration Research 
Engineering 
Demonstration) USC, 
WSRC-TR-2001-00035 

 

  6.4   Perform real waste tests using CUF Bench SRTC  Cross-flow Filtration 
Demonstration for Slurries 
Containing High Level 
Waste Sludge and 
Monosodium Titanate, 
WSRC-TR-2001-00212 

 

Page 7 of 14 
 



  HLW-SDT-2000-00047 
 Revision 4 

 
Item No. Item Consideration Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 
  6.5   Evaluate alternative solid/liquid separation technologies Lab SRTC    
  6.5.1   Identify alternative solid/liquid separation technology    Evaluation of Solid-Liquid 

Separation Technologies to 
Remove Sludge and 
Monosodium Titanate 
from SRS High Level 
Waste, WSRC-TR-2000-
00288 
 
Dr. Baki Yarar 
Consultation on Salt 
Alternatives Solid-Liquid 
Separations, WSRC-TR-
2000-002873 

 

  6.5.2   Test promising alternative solid/liquid separation 
technologies 

     

  6.5.2.1   Test with Centrifugation   Task Technical and Quality 
Assurance Plan for Salt 
Processing Plant Centrifuge 
Test, WSRC-RP-2001-00737 

  

  6.5.2.2   Test with SpinTek Filter    Filtration Systems, Inc. 
Report for SRS SpinTek 
Rotary Microfilter Testing, 
WSRC-TR-2001-00214, 
Rev. 1 

 

  6.5.2.3   Test with Settle/Decant and Flocculants      
  6.5.2.4   Others      
  6.5.3   Evaluate Impact of Additives    Bubble Test Results from 

Mott Filter at the Filtration 
Research Engineering 
Demonstration Unit 
(Carolina Filters, Inc.), 
SRT-LWP-2001-00131 

 

  6.5.4  Confirm solid/liquid separation with real waste      
  6.5.5  Confirm at FRED/Pilot      

  6.5.6  Define Optimum Plant Design Configuration      

  6.5.6.1   MST with Alternative Solid/Liquid Separation      
  6.5.6.2   Alternate Sorbent with Cross-flow Filtration      
  6.5.6.3   Alternate Sorbent with Alternative Solid/Liquid 

Separation 
     

  6.5.7  Conduct Value Engineering and RAMI      
  6.5.8  Evaluate Cost/schedule Impact of Baseline Change      
  6.6   Evaluate the impact of chemical composition on filter flux rate 

(the evaluation will include the use of an in-line particle size 
analyzer for pilot filtration facility {FRED}) 

Pilot     SRTC
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Item No. Item Consideration Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 
9.0 Analytical

Sample 
Requirements 

    The analytical sample requirements including on-line analysis must be 
developed to support control strategy development. 
 
 

Full PNNL/
Analytical 
Meas. Lab. 

   CST: 5
TPB: 7 
CSSX: 7 

  9.1  Define Needed Analytical Methods/Tools    Bases, Assumptions, and 
Results of the Flowsheet 
Calculations for the 
Decision Phase Salt 
Disposition Alternatives, 
WSRC-RP-99-00006, 
Rev. 3 

 

  9.2 Develop at-line (or on-line) analyzer for 137Cs, 90Sr, and total alpha.   WSRC Salt Processing, TTP 
SR01WT21, 9/17/01 

Task Requirements and 
Criteria Salt Waste 
Processing Facility In-
Line/On-Line 
Radionuclide Detection 
Monitor (U), G-TC-H-
00030 

 

  9.2.1 Issue request for interest package for vendor solicitation 
9.2.2 Conduct independent assessment of vendor bids and 

technical maturity of analyzer technology 
9.2.3   Conduct proof of concept R&D 
9.2.4   Test with real waste 
9.2.5    Procure Analyzer 
9.2.6    Test Analyzer 

  In Line/On Line Radionuclide 
Detection Monitor (Technical 
Bid Evaluation), HLW-SDT-
2001-00112 
 
Procurement Specification 
Salt Waste Processing 
Facility In-Line/On-Line 
Radionuclide Detection 
Monitor, J-SPP-H-00222 

  

  9.3   Evaluate Off-line Laboratory Analysis Methods      
  

9.3.1   Test Selected Methods 
     

  
9.3.2   Adopt Off-line Laboratory Methods 

     

  
9.4   Incorporate in Control Strategy 
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                                                                Matrix Legend 

 Item No. Corresponds to the block number on the Science and Technology Roadmap and Logic Diagrams; provides a tie 
between documents. 

 Item General title of the S&T block; corresponds to block title on the Science and Technology Roadmap and Logic 
Diagrams. 

 Considerations Discusses the considerations pertinent to the completion and resolution of each item; provides details and numbered 
R&D activities to be performed to resolve the item (numbered R&D activities correspond to numbered activities on 
logic diagrams). Italicized text is extracted from previous roadmaps and reflects activities previously completed or 
no longer required. 

 Scale Defines the scale at which R&D test will be performed (Lab scale, bench scale, engineering scale or pilot scale). 

 Lead Org. Identifies the organization responsible for conducting the R&D activity and hence location where activity will be 
performed. 

 Path Forward Doc. Lists the applicable Technical Task Requests (TTRs) denoted xxxx1; Task Technical and Quality Assurance Plans 
(TTPs) denoted xxxx2 and Test Reports (TRs) denoted xxxx3 which respectively initiate, plan and document the 
results of R&D activities. 

 Reference Doc. Lists reference documents such as previous test results, reviews etc., which relate to the current R&D activity. 

 Uncertainty Provides a cross-tie to the cost validation matrix uncertainty statement Ids within the Decision Phase Final Report, 
WSRC-RP-99-00007. 

 NA Not Applicable
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ATTACHMENT 2 – Alpha Removal S&T Logic Diagrams  
MST Sorption Kinetics and Cross-Flow Filtration 

Page 1 
 

1.1  MST Experiments at 
5.6 M Na+ 

1.2  Sorption Mechanism 
Studies

1.2.1  Examine Real Waste 
for Colloids 

1.2.2  Measure Sorption 
Kinetics and Capacity 

1.2.3  Perform X-ray 
Analyses of MST Samples 

1.2.4  Examine Pu 
Oxidation and State Effect 
on Sorption 

For continuation 
refer to CSSX 
Workscope Matrix 

1.4  Identify and Study Alternate 
Alpha Removal Technologies 

1.0  Alpha Removal Kinetics 
and Equilibrium 

6.1  Role of TPB in Filtration 

6.2  Improve Filtration 
Rates/Flows 

6.2.1  Filter Aids, Flocs., Etc. 

6.2.2  New Filtration Technologies 

6.2.3  New Filtration Approaches 

6.2.3.1  Pre-filter/Rough 
Filter 

6.2.3.2  Different Rates of 
Floc/Aids 

Alternate Filter Cleaning 

6.6  Evaluate Impact of Chemical Composition 

6.4 Real 
Waste Tests 
Using CUF 

For continuation 
refer to CSSX 
Workscope Matrix 

Yes

Test in 
CUF? 

Provide Input to Design 

6.5  Alternative Solid/Liquid Separation 

6.0  Engineering Scale 
Filtration Studies 

No 

Page 3 
Page 2 
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Alpha Removal S&T Logic Diagrams 
Alternative Sorbents 

Page 2 
 

Eliminate 
Alternative 

1.4.8  Evaluate 
Glass Canister 
Impacts

1.4.7  Finalize 
Evaluation of 
Down Stream 
Process Impacts 

1.4.5  Evaluate Performance 
Enhancements 

1.4.6  Evaluate 
Cross-flow 
Filtration 
Performance in 
PREF 

1.4.9  Confirm 
Improvement at 
FRED/Pilot 

Test with Alternative 
Solid/Liquid Separations 

1.4.4  Test 
Flowsheet 
with Real 
Waste 

1.4.3  
Optimize 
Process 
Conditions 
with 
Simulant 

High 
Probability 

Improvement? 

Yes Pu/Sr 
Sorption Better 

than MST? 

Yes

Confirm 
Improved? 

Equal or 
Better than 

MST? 

Equal or 
Better than 

MST? 

Impacts 
Acceptable? 

No 

Yes

No 

Yes

No 

2 

1 

No 

1.4.2  
Scoping  
Test with 
Simulant 

1.4.1  
Identify 
Alternative 
Sorbents 

Yes

No

Yes
No 
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Alpha Removal S&T Logic Diagrams 
Alternative Solid/Liquid Separation 

Page 3 
1 2  

6.5.2.1  Test with 
Centrifugation 

6.5.2.2  Test with SpinTek 
Filter 

6.5.2.3  Test with 
Settle/Decant and 
Flocculants

6.5.2.4  Others? 

Better than 
Conventional 
Cross-flow? 

Eliminate 
Alternative 

6.5.3  
Evaluate 
Impact of 
Additives 

6.5.4  
Confirm 
Solid/ 
Liquid 
Separation 
with Real 
Waste 

Yes 
Improved 
Solid/Liquid 
Performance? 

No 

Yes
6.5.5  
Confirm at 
FRED/Pilot 

6.5.6  Define 
Optimum Plant 
Design 
Configuration 

6.5.2  Test 
Alternative 
Solid/Liquid 
Separation 
Technologies 

6.5.1  
Identify 
Alternative 
Solid/Liquid 
Separation 
Technology 

No

6.5.6.1  MST with Alternative 
Solid/Liquid Separation 

6.5.6.2  Alternate Sorbent with 
Cross-flow Filtration 

6.5.6.3  Alternate Sorbent with 
Alternative Solid/Liquid 
Separation 

6.5.7  
Conduct 
Value 
Engineering 
and RAMI 

6.5.8  Evaluate 
Cost/ Schedule 
Impact of 
Baseline 
Change 

Maintain Current Baseline 

Adopt 
New 
Baseline 

No

Impact 
Acceptable? 

Yes 
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Alpha Removal S&T Logic Diagrams 
Analytical Sample Requirements 

Page 4 
 
 
 
 
 

9.0  Develop 
Analytical 
Functional 
Requirements 

Design 

alpha 

No

Yes

137Cs 
9.2  Develop 
At-line (or 
On-line) 
Analyzer for 
137Cs, 90Sr, 
and alpha 

9.2.1  Issue 
Request for 
Interest 
Package for 
Vendor 
Solicitation 

9.2.5  Procure 
Analyzer 

9.2.6  Test 
Analyzer 

Responses 
Acceptable? 

9.2.3  Conduct Proof-
of-Concept R&D 

9.2.4  Test with Real 
Waste 

9.4  Incorporate 
in Control 
Strategy 

Meet 
Requirements? 

9.1  Define 
Needed 
Analytical 
Methods/Tools 

9.3.2  Adopt 
Off-line 
Laboratory 
Methods 

9.3.1  Test 
Selected 
Methods 

9.3  Evaluate Off-
line Laboratory 
Analysis Methods 

137Cs 
Yes 

90Sr, alpha 
No 

90Sr 

9.2.2  
Conduct 
Independent 
Assessment 
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Revision Date Matrix 
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BCF Number(s) Reasons for change Items Affected by 
the change 
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April 13, 2000 1 NA Incorporates ECF # 
HLW-SDT-2000-00106 
which added TTP and 
TTR references and 
incorporated ORNL and 
independent review 
comments. 

All changes identified 
with revision bars. 

May 9, 2000 2 NA Incorporates ECF # 
HLW-SDT-2000-00158 
which corrects review 
oversight by adding 
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All changes identified 
with revision bars. 
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HLW-SDT-2000-00268  
which dispositions 
comment from the TFA 
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All changes identified 
with revision bars. 

November 9, 2000 4 NA Incorporates ECF # 
HLW-SDT-2000-00425 
which dispositions 
comments from TFA 
team and updates 
document with FY00 
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FY01 science and 
technology results. 
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Use of Workscope Matrix 
 
 

This Workscope Matrix has been developed to define the Science and Technology (S&T) 
development activities to be performed during the Pre-Conceptual/Conceptual Design Phase. 
The guiding document for this Workscope Matrix is the HLW Salt Disposition SE Team Science 
and Technology Roadmap (Attachment 1).  This S&T Roadmap is the first issuance of a S&T 
Roadmap for Caustic-Side Solvent Extraction (CSSX) and provides the technology development 
path forward towards successful deployment of the CSSX option.  This matrix (Attachment 2) 
expands on the roadmap by providing the high level details of each segment of research and 
development, assigning responsibility for the execution of each segment and documenting the 
path through each segment of R&D in the form of a logic diagram(s) (Attachment 3).  The logic 
diagrams tie to the S&T Roadmap using numbered key S&T decisions/milestones. 
 
In this Pre-Conceputal/Conceputal Design Phase, scale-up will be performed wherever practical 
and advantageous to the confirmation of technology and application of technology to the full-
size facility.  The Workscope Matrix provides an additional definition of the scale which the 
S&T development is to be conducted. 
 
The Scope of Work Matrices (SOWMs) provide a more detailed description of the work 
summarized in the roadmaps and logic diagrams.  These SOWMs were previously used to 
identify R&D work required to reach a technology down-selection decision.  Work also is 
included in these SOWMs that has been identified as appropriate post-down selection R&D.  
However, no attempt has been made to compile a comprehensive list of all post-down selection 
R&D in these documents.  Additional R&D planning will be required to support future stages of 
the project, e.g. preliminary design, final design, and startup support. 
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ATTACHMENT 1 – Science and Technology Roadmap 

PRE-CONCEPTUAL/CONCEPTUAL DESIGN

PROCESS ENGINEERING

7.0 Eng. Scale Filtration
Studies (Alpha Removal)

8.0 Eng. Scale Mixing
Studies (Alpha Removal)

9.0 Thermohydraulic
& Transport Props

20.0 Instrumentation

PROCESS CHEMISTRY
3.0 Bench Scale Ext.

Studies

1.0 MST Sorption
Kinetics

5.0 Solvent Physical/
Chem. Property Data

HLW SYSTEM INTERFACES

13.0 *DEB Integrated
Pilot Facility

10.0 Analytical
Sample Requirements

11.0 Control
Strategy

24.0 Saltstone Waste
Acceptance Crit.

16.0 Tank Farm
Blending

23.0 Methods
Development

25.0 Recycle
Treatment

1

2

Fi
ltr

at
io

n 
Te

ch
.

M
ix

in
g 

Te
ch

.

E
ng

in
ee

rin
g 

S
ca

le
&

 P
ro

pe
rty

 D
at

a

Kinetic Data

B
en

ch
S

ca
le

P
er

fo
rm

.
D

at
a

C
on

ce
pt

ua
l D

es
ig

n 
D

at
a

5 6

SCIENCE AND TECHNOLOGY ROADMAP FOR CAUSTIC-SIDE SOLVENT EXTRACTION CESIUM REMOVAL PROCESS

18.0 DWPF
Coupled Chemistry

19.0 Waste Form
Requalification

PRELIMINARY DESIGN

14.0 Operate Pilot
Fac. Unit Ops Mode

FINAL DESIGN CONSTRUCTION PHASE

15.0 Operate Pilot
Fac. Integrated Mode

22.0 Operate
Simulator

26.0 Feed Blending
Refinement

17.0 Additional Tank
Farm Char.

21.0 DEB Integrated
Simulator

7 9
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1

2

3

Select Filtration Technology

Select Mixing Technology

Decision for Engineering Scale Solv. Extraction Study

KEY S&T DECISIONS/MILESTONES

*DEB = Design, Engineer, and Build

2.0 Extraction Kinetics

12.0 Engineering Scale
Extraction w/

Centrifugal Contactors
3

6.0 Tech. Tran. of Ext.
Component Synthesis

4.0  Stability of
Solvent Matrix

Te
ch
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4

5

6

7

8
Acceptance Waste Form.

Conceptual Design Report

Confirmation of Performance Data

Assurance to Proceed with Pilot

9
Assurance to Proceed with Construction

Technology Downselection
4
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ATTACHMENT 2 – Caustic-Side Solvent Extraction Workscope Matrix 
 
Item No. Item Consideration Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 

Process Chemistry 
1.0     MST Sorption

Kinetics 
 The addition of Monosodium Titanate (MST) has been proposed to sorb 

the soluble U, Pu, and Sr contained in the waste stream.  The rate and 
equilibrium loading of these components as a function of temperature, 
ionic strength, and mixing is required to support the batch reactor 
design.  Initial data from batch reactor data indicates the MST kinetics 
require more than the 24 hours assumed in pre-conceputal design 
resulting in larger reactor batch volumes.  Studies will be conducted to 
determine if the MST strike could be completed in the existing SRS waste 
tanks.  Alternatives to MST will be investigated. 
 
MST sorption kinetics experiments have been performed at 7.5 M and 4.5 
M Na+.  In the current flowsheet, the Alpha Sorption step for CST would 
be performed at 5.6 M Na+.  Additional experimentation may be 
performed at 6.44 M Na+ for CSSX.  Also, questions have been raised 
regarding the oxidation states of Pu (initial, as a function of ionic 
strength, and equilibrium as Pu is sorbed onto MST) and the effect of 
oxidation states on MST sorption rates.  Since Pu is the primary source of 
alpha, it is important to assure that experimental results obtained with 
simulants are representative of performance with real wastes.  

 

2.0  Extraction
Kinetics 

Extraction kinetics have been previously studied.  No additional 
investigations of the extraction kinetics are planned at this time. 

NA NA NA High Level Waste Testing 
of Solvent Extraction 
Process, WSRC-TR-98-
0003683 
 
ANL Report #1, 10/983 
 
Development of an 
Alkaline-side CSSX 
Process Applicable to 
Savannah River HLW 
Using a Calixarene-crown 
Extractant - FY98 Report, 
ORNLFY98 Report3 

Design Input 

3.0 Bench Scale
Extraction 
Studies 

 Run centrifugal contactor test with 32-stage bank of 2-cm contactors 
housed in glovebox at ANL using solvent and waste simulant.  Goal is to 
show that DF of 40,000 and CF of 12 can be simultaneously achieved.  
The following was completed in FY99: developed the optimum solvent 
formulation for the test (ORNL); conducted lab-scale batch-equilibrium 
tests of flowsheet with waste simulant at 15, 25 and 45oC (ORNL); and 
constructed the flowsheet for the 2-cm centrifugal contactor test (ANL). 

  Task Technical and Quality 
Assurance Plan for CSSX 
Real Waste Batch Tests, 
WSRC-RP-2001-00772 

WSRC-TR-98-0003683 
ANL Report #1, 10/983 
ORNLFY98 Report3 

1, 4, 26 

  3.1   Test flowsheet on waste simulant in 2-cm centrifugal contactors    Evaluation of an Alkaline-
side Solvent Extraction 
Process for Cesium 
Removal from SRS Tank 
Waste Using Laboratory-
scale Centrifugal 
Contactors, ANL-99/14 
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  3.1.1   Demonstrate stage efficiency to >80%  Bench ANL    
  3.1.1.1   Modify contactors Bench ANL    
  3.1.1.2   Test multiple contactors to demonstrate stage 

efficiency 
Bench     ANL

  3.1.1.3   Demonstrate stage efficiency with 5-cm contactors Bench ORNL    
  3.1.2   Add contactor stages (increase from 24 to 32) Bench  ANL    
  3.1.3   Solvent preparation      
  3.1.3.1   QA of solution performance in batch tests Bench ORNL    
  3.1.3.2   Analyze solvents by ES-MS and NMR Bench ORNL    
  3.1.4   Perform contactor test with 3-4x recycle      
  3.1.4.1   Confirm performance of solvent Bench  ANL    
  3.1.4.2   Analyze recycled solvent taken from strip effluent Bench ORNL    
  3.2   Test flowsheet with optimum solvent formulation      
  3.2.1   Develop optimum solvent formulation for test (based on 

stability data) 
     

  3.2.2   Conduct lab-scale batch-equilibrium test of flowsheet with 
waste simulant 

Lab     ORNL

  3.2.2.1   At constant 25oC      
  3.2.2.2   At variable temperature      
  3.2.3   Construct flowsheet for 2-cm centrifugal contactor test      
  3.2.3.1   Define temperature controls, if necessary    Temperature Management 

of Centrifugal Contactor 
for Caustic-Side Solvent 
Extraction of Cesium from 
Tank Waste, ANL-00/31 
 
Caustic-Side Solvent 
Extraction Batch 
Distribution Coefficient 
Measurements for 
Savannah River Site High 
Level Wastes, WSRC-TR-
2001-00409 

 

  3.2.4   Test flowsheet on waste simulant in 2-cm centrifugal 
contactors (see 3.1) 

Bench    ANL Proof-of-Concept
Flowsheet Tests for 
Caustic-Side Solvent 
Extraction of Cesium from 
Tank Waste, ANL-00/30 
 
Savannah River Site High 
Level Waste Salt Process 
Project (SPP) Design Input 
– Caustic Solvent 
Extraction Flowsheet – 
Proof of Concept Testing, 
HLW-SDT-2000-00356 

 

  3.2.4.1  Solvent preparation      
  3.2.4.1.1   QA of solution performance in batch tests      
  3.2.4.1.2   Analyze solvents by ES-MS and NMR      
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  3.2.4.2   Perform contactor test with 5 day recycle    ANL 5-day Test ORR 

Completion, HLW-SDT-
2001-00092 

 

  3.2.4.2.1   Confirm performance of solvent; monitor 
decontamination factors (DFs) and 
concentration factors (CFs); monitor 
hydraulic performance 

   Interim Report on a Multi-
day Test of the Caustic-
Side Solvent Extraction 
Flowsheet for Cesium 
Removal from a Simulated 
SRS Tank Waste, ANL-
01/10 (ANL/CMT/CSSX-
2001-01) 

 

  3.2.4.2.2   Analyze recycled solvent taken from strip 
effluent; look for degradation products 
and polymer formation 

 

   Solvent Inventory in 
Solvent Extraction Stages, 
X-CLC-S-00095 

 

  3.2.4.2.3   Look for trace component buildup      
  3.2.4.3   Solvent cleanup      
  3.2.4.3.1   Evaluate cleanup procedures      
  3.2.4.3.2   Cleanup solvent as necessary      
  3.2.4.4   Perform second 5-day recycle test (post-down 

select) 
     

  3.2.5   Solvent recovery demonstration Bench ANL    
  3.2.5.1  Use procedures developed from 4.3.2.      
  3.2.6   Conduct lab-scale batch-equilibrium test of flowsheet with actual 

SRS waste and compare performance with waste simulant (latter from 
3.2.2) 

   Thermal Properties of 
Simulated and High-Level 
Waste Solutions Used for 
the Solvent Extraction 
Demonstration, WSRC-
TR-2001-00240 

 

  3.2.6.1   At constant 25oC      
  3.2.6.2   At variable temperature      
  3.2.6.3   Option: compare use of real waste that has been 

treated (e.g., with MST) to remove actinides with 
waste that has not been treated; examine behavior 
of  actinides and determine if they could buildup in 
solvent) 

     

  3.2.7   Construct flowsheet for 2-cm centrifugal contactor test Bench ANL    
  3.2.8   Test flowsheet on real waste in 2-cm centrifugal contactors  Bench SRTC Task Requirements and 

Criteria Salt Waste 
Processing Facility Real 
Waste Testing for the CSSX 
Alternative, G-TC-A-000111 
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  3.2.8.1   Solvent preparation for contactor test      
  3.2.8.1.1   Analyze/characterize pristine solvent      
  3.2.8.1.2   QA of solvent performance in batch tests 

with real waste 
     

  3.2.8.2   Perform contactor test on real waste with 2-day 
recycle 

     

  3.2.8.2.1   Confirm performance of solvent (using 
distribution coefficient test); monitor 
DF and CF; monitor hydraulic 
performance 

     

  3.2.8.2.2   Analyze recycled solvent taken from 
strip effluent; look for degradation 
products and polymer formation 

     

  3.2.8.2.3   Look for trace component buildup      
  3.2.8.2.4   Evaluate Tc-99 behavior (post-down 

select) 
     

  3.2.8.2.5   Confirm hydrodynamic stability      
  3.2.8.3   Solvent cleanup (if required)      
  3.2.9     Solvent recovery demonstration using procedures developed 

from 3.2.5 
Bench     SRTC

  3.2.10   If required, demonstrate real waste extraction and stripping 
using larger contactors (post-down select) 

TBD     SRTC

4.0   Stability of
Solvent 
Matrix 

Solvent stability (chemical and radiological) is not completely 
understood.  The degradation products could impact the extraction 
capabilities of the solvent matrix.  These degradation products need to be 
identified.  The ability to remove this degradation products from the 
solvent matrix may be required for this process to operate efficiently.  
The stability of the solvent, and the ability to clean it up to prolong its 
useful lifetime, will be investigated. 

   ANL Report #1, 10/983 
WSRC-TR-98-003713 
HLW-SDT-99-02833 
ORNL FY98 Report3 
ORNL/TM-1999/2093 

 
Resuspension and Settling 
of Monosodium Titanate 
and Sludge in Supernate 
Simulant for the Savannah 
River Site, ORNL/TM-
1999/166 

1, 3, 23 

  4.1   Evaluate radiolytic and chemical stability of solvent  Lab ORNL/SRS Task Technical and Quality 
Assurance Plan for Solvent 
Extraction External Radiation 
Stability Testing, WSRC-RP-
2000-00889 

  

  4.1.1 External radiation (Co-60) with the following variables: 
• Modifier  alkyl group structure 
• 
• 
• 

   

Diluent structure 
Aqueous phase composition 
Temperature and mixing  

 Solvent Extraction
External Radiation 
Stability Testing, WSRC-
TR-2000-00413 
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  4.1.1.1   Identify solvent degradation products (at each 

aqueous phase composition/section of flowsheet) 
     

  4.1.1.2   Identify relationships between degree of 
degradation and aqueous phase and solvent phase 
compositions (do noble metals enhance/catalyze 
degradation?) 

     

  4.1.1.3   Evaluate impact of solvent degradation products 
on solvent performance (use a standard 
distribution coefficient test to guide efforts) 

     Irradiation Effects on
Phase Separation 
Performance Using a 
Centrifugal Contactor in an 
Caustic-Side Solvent 
Extraction (CSSX) 
Process, ORNL/TM-
2001/91 
 
Evaluation of 5-cm 
Centrifugal Contactor 
Hydraulic and Mass 
Transfer Performance for 
Caustic-Side Solvent 
Extraction of Cesium, 
ORNL/TM-2001/137 

 

  4.1.1.3.1   Determine Trioctylamine (TOA) purity 
requirements 

     

  4.1.1.4   Investigate partitioning behavior of solvent 
degradation products 

     

  4.1.1.5   Investigate solvent washing and reconstitution    Solvent Washing 
Recommendation, HLW-
SDT-2001-00049 

 

  4.1.1.6   Investigate the removal of organic anions      
  4.1.2   Batch-equilibrium hot cell tests with SRS high activity waste 

(internal Cs-137 dose) with following variables: 
• Modifier alkyl group structure 
• 
• 

  

Diluent structure 
Temperature and mixing 

  Test Plan for Hot-Cell Batch 
Contacting demonstration 
with High Activity 137Cs in 
Support of Work Scope 
Matrix Task 5.1.7 (Test Plan 
1), TTP-ORNL-CTD-1 
 
Test Plan for Batch-
Equilibirium Hot-Cell Tests 
with SRS Simulant Waste and 
Internal 137Cs Irradiation 
(Experimental Test Plan No. 
2), TTP ORNL-CTD-1 
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  4.1.2.1   Identify solvent degradation products, crud 

formation, emulsions 
   Solvent Extraction Self-

Irradiation Stability 
Testing, WSRC-TR-2001-
00191 

 

  4.1.2.2   Impact of noble metals on degradation      
  4.1.3    Three single-stage 5-cm closed loop contactor tests, 

simulating the strip, extraction, and scrub stages with the 
following variables: 
• High activity Cs-137 waste simulant 
• 

  

Scrub solution 

  Throughput and Phase 
Separation Evaluations of 5-
cm Contactors for CSSX 
Processing (Test Plan 1), TTP 
ORNL-CTD-2 
 
Test Instruction for One- and 
Multi-stage CSSX Process 
Mass Transfer Evaluations in 
5-cm Centrifugal Contactors 
(Test Plan 2), TTP ORNL-
CTD-2 
 
Experimental Test Plan for 
Contactor Loop Tests Using 
SRS Simulant Waste with 
137Cs Internal Irradiation 
(Test Plan 3), TTP ORNL-
CTD-2 
 
Evaluation of 5-cm 
Centrifugal Contactor 
Hydraulic and Mass Transfer 
Performance for Caustic-Side 
Solvent Extraction of Cesium, 
ORNL/TM-2001/137 

  4.1.3.1   Identify solvent degradation products and crud 
formation, emulsions 

     

  4.1.3.2   Evaluate impact of solvent degradation products 
on solvent performance 

     

  4.1.3.3   Investigate partitioning behavior of solvent 
degradation products 

     

  4.1.3.4   Determine the impact of the degradation products 
on the stage efficiency and hydraulic performance 
of the contactors 

     

  4.1.3.5   Investigate solvent washing and reconstitution      
  4.1.4   Chemical stability in the absence of radiation Lab ORNL    
  4.1.4.1   Nitration of solvent matrix (post-down select)      
  4.1.4.2   Effect of noble metals      
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  4.1.5   Conduct four stage 5-cm contactor test to determine stage 

efficiencies 
Bench ORNL    

  4.2   Evaluate methods (e.g., HPLC-MS, ES-MS, NMR, distribution 
behavior, etc.) to ascertain solvent quality 

Lab ORNL Method for evaluating CSSX 
Solvent Quality, TTP ORNL-
CTD-2 

  

  4.2.1  Baseline (pristine solvent) quality assay      
  4.2.2   In-process monitoring      
  4.2.3   Post-process monitoring (solvent meets disposal criteria)      
  4.3   Develop solvent recovery process from raffinate and determine 

recovery rate 
     

  4.3.1  Conduct 4-cm contactor tests at ANL (cold) with diluent and 
aqueous effluent recycle 

Bench     ANL

  4.3.1.1  Develop methods to isolate useful solvent 
components (vac distill diluent; chromatography to 
recover calix) 

Lab     ORNL

  43.2   Conduct larger scale solvent recovery process to measure rate 
and economics of solvent loss (worked in conjunction with 
3.2.5) (post-down select) 

     

  4.4   Establish limits for solvent component balance and degradation Lab ORNL    
  4.4.1   Measure distribution ratios for Cs, K, and key feed 

components, and phase-coalescence behavior for all sections 
of the flowsheet for the following components: 

     

  4.4.1.1   TOA (concentration bracket range from baseline 
+5% to –50%) 

     

  4.4.1.2   Modifier (concentration bracket range from baseline 
+10% to –25%) 

     

  4.4.1.3   Calixarene (concentration bracket range from 
baseline +5% to –10%) 

     

  4.4.2   Identify methods for monitoring solvent composition over 
these ranges 

    Analytical Methods
Development in Support of 
the Caustic Side Solvent 
Extraction System, 
ORNL/TM-2001/130 
(CERS/SR/SX/022) 
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5.0 Solvent

Physical/ 
Chemical 
Property Data 

 Physical and chemical property data for the solvent matrix must be 
determined.  Better understanding of process equilibrium and chemistry 
fundamentals such as the distribution and impact of minor components, 
and the solubility behavior of components and degradation products as a 
function of temperature must be determined.  Experiments will be 
conducted to determine this information. 

  Task Technical and Quality 
Assurance Plan Supporting 
CSSX Pilot Plant Criticality 
Issues, WSRC-RP-2001-
00786 

ANL Report #1, 10/983 
HLW-SDT-99-02833 
ORNL FY98 Report3 
 
Improved Performance of 
the Alkaline-Side CSEX 
Process for Cesium 
Extraction from Alkaline 
High-Level Waste 
Obtained by 
Characterization of the 
Effect of Surfactant 
Impurities, ORNL/TM-
1999/2093 

 

  5.1   Solubility and partitioning behavior as a function of temperature and 
aqueous phase composition 

Lab    ORNL Caustic-Side Solvent
Extraction Chemical and 
Physical Properties: 
Progress in FY 2000 and 
FY 2001, 
CERS/SR/SX/019 

 

  5.1.1   Primary solvent components      
  5.1.2   Primary degradation products (e.g., phenols, products 

identified in 4.0) 
     

  5.1.3   Inorganic cations (e.g., Al, Na, K, other trace metals and 
noble metals) (includes catalytic decomposition) 

     

  5.1.4   Inorganic anions (e.g., halides, nitrate, nitrite, chromate)      
  5.1.5   Partitioning behavior of lipophilic anions; ways to prevent 

buildup in solvent 
     

  5.1.6   Determine partitioning behavior of components using real 
waste 

     

  5.1.7   Batch contact with Cs-137 spike    Batch-Equilibrium Hot-
Cell Tests of Caustic-Side 
Solvent Extraction (CSSX) 
with SRS Simulant Waste 
and Internal 137-Cs 
Irradiation, ORNL/TM-
2001/49 
(CERS/SR/SX/021) 

 

  5.2   Evaluate the effect of major and minor components that are expected 
to be present in actual waste 

Lab ORNL Test Plan for Evaluation of 
Solids Transfer and 
Accumulation in 5-cm 
Centrifugal Contactors, 
CERS/SR/SX/020 

  

  5.2.1   Partitioning behavior of organics (e.g., surfactants, TBP 
degradation products) in waste 
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  5.2.2   Partitioning behavior of other inorganic (heavy metals; 

chromate, etc.) 
     

  5.2.3   Effect of organics on extraction behavior      
  5.2.4   Effect of minor components on distribution behavior      
  5.3   Equilibrium modeling of distribution behavior NA ORNL  Caustic-Side Solvent 

Extraction Chemical and 
Physical  Properties: 
Equilibrium Modeling of 
Distribution Behavior, 
CERS/SR/SX/018 

 

  5.3.1   Investigate extraction equilibia throughout the sections 
(extraction, scrub, strip) of the flowsheet 

     

  5.3.1.1   Co-extraction of K      
  5.3.1.2   Formation of aggregates      
  5.3.2   Develop model to help predict performance as a function of 

variation of major components in the waste feed solutions 
     

  5.4   Performance behavior as a function of feed composition variability 
(Note: will be performed here with simulants and in item 12.0 with real 
waste.) 

  Task Technical and Quality 
Assurance Plan for Solvent 
Extraction Real Waste 
Contactor Testing, WSRC-
RP-2000-00889 
 

  

  5.4.1   For concentration range of key species (e.g., K) expected in 
SRS HLW tanks, monitor solvent and centrifugal contactor 
performance with simulants as a function of: 

   Demonstration of Caustic-
Side Solvent Extraction 
with Savannah River Site 
High Level Waste, WSRC-
TR-2001-00223 
 
Real Waste Feasibility 
Study for Caustic Side 
Solvent Extraction 
Alternative, HLW-SDT-
2000-00251 

 

  5.4.1.1   Temperature      
  5.4.1.2   Solvent component concentration      
  5.4.1.3   Suspended solids in feed      
6.0   Technology

Transfer of 
Component 
Synthesis 

 Need to establish that solvent components (calixarene-crown ether and 
modifier) can be produced commercially at the required scale and purity.  
Synthetic procedures developed at ORNL need to be refined for scale-up, 
and made ready for technology transfer to suitable companies for 
production.  The technology transfer scope will be initiated in FY00 and 
be completed in FY01. 

NA ORNL HLW-SDT-TTR-2000-051 
ORNL-CASD-12 
ORNL-CASD-32 

Alkaline-Side Extraction 
of Cesium from Savannah 
River Tank Waste Using a 
Calixarene-Crown Ether 
Extractant, ORNL/TM- 
13704 
 
ORNL FY98 Report3 

9, 22 
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  6.1  Calixarene synthesis and scale-up      
  6.1.1   Place order to IBC Advanced Technologies for ca. 200-500g 

quantity to meet short-term needs. 
     

  6.1.2   Complete improved synthetic procedure.      
  6.1.2.1   Optimize synthesis      
  6.1.2.2   Write-up procedure for technology transfer; 

determine if technology is patentable (if so file 
patent application in US; foreign?) 

     

  6.1.3   Technology transfer of synthesis procedure for calix    Letter Report on FY00 
Technology Transfer 
Activities for the CSSX 
Process, CERS/SR/SX/010 

 

  6.1.3.1   Identify potential calixarene producers    Letter Report on Candidate 
Calix Producers, 
CERS/SR/SX/008 

 

  6.1.3.2   Legal issues/obtain non-idsclosure agreements as 
necessary 

     

  6.1.3.3   Develop QA requirements and production 
specifications 

     

  6.1.3.4   Obtain quotations on bulk manufacture; select 
producer(s) 

     

  6.1.3.5   Place order for multi-kg quantity from selected 
producer(s) 

     

  6.1.3.6   Check purity; estimate large-scale production cost      
  6.2  2nd generation modifier synthesis and scale-up      
  6.2.1   Optimize synthesis procedure for scale-up for 2nd generation 

modifier family 
     

  6.2.1.1   Improve purification procedure and economics    Letter Report on Minimum 
Purity Requirements and 
Product Specifications for 
CSSX Solvent 
Components, 
CERS/SR/SX/007 

 

  6.2.1.2   Synthesize 2-5 kg quantity of preferred, modifier 
family member at ORNL to meet short-term needs 

     

  6.2.1.3   Obtain proprietary MSDS from ORNL for modifier 
shipment to ANL 

     

  6.2.2   Intellectual property issues      
  6.2.2.1   Update invention disclosure; DOE files US patent 

application on 2nd generation family 
     

  6.2.2.2   Determine if foreign filing is appropriate      
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  6.2.3   Technology transfer of synthesis procedure for 2nd generation 

modifiers 
     

  6.2.3.1   Identify potential modifier producers    Letter Report on Candidate 
Modifier Producers, 
CERS/SR/SX/009 

 

  6.2.3.2   Legal issues/objtain non-discolsure agreements as 
necessary 

     

  6.2.3.3   Develop QA requirements and production 
specifications 

     

  6.2.3.4   Obtain quotations on bulk manufacture; select 
producer(s) (post-down select) 

     

  6.2.3.5   Place order for multi-kg quantity from selected 
producer(s) (post-down select) 

     

  6.2.3.6   Check purity; estimate large-scale production cost 
(post-down select) 

     

  6.3   Solvent formulation      
  6.3.1   Identify TOA suppliers     Letter Report on 

Acceptable Diluent, 
Diluent Suppliers, and Tri-
n-octylamine Suppliers, 
CERS/SR/SX/0006 

 

  6.3.2   Identify scope of acceptable diluents (Are there suitable 
substitutes for ExxonMobil’s Isopar®L?) 

     

  6.3.3   Identify solvent compositional requirements/tolerances/QA      
  6.3.4   Finalize solvent formulation and specifications    Method for Evaluating 

CSSX Solvent Quality, 
CERS/SR/SX/005 

 

Process Engineering 
7.0     Engineering

Scale 
Filtration 
Studies 
(Alpha 
Removal) 

 Filtration of MST and sludge is required to prevent the build up of solids 
in contactors.  Initial data indicates low flux rates for the filtration of 
these solutions requiring large filter areas and high axial velocity for 
cross-flow filtration techniques.  Alternative filtration techniques and 
filter aides will be studied, and a selection made.  Filtration cleaning 
studies including the impact of spent cleaning solution will be studied. 
 
Tests for MST/sludge filtration (Alpha Sorption step) performed during 
Phase IV (FY99) indicate low cross-flow filter fluxes leading to very 
large filters.  Improvement in filter size and operation is desired. 
 

 

8.0      Engineering
Scale Mixing 
Studies 
(Alpha 
Removal) 

 As noted in the kinetic section above, good reactor mixing is essential to 
proper alpha decontamination batch reactor sizing.  Simple mixing by 
agitation or recirculation may not be adequate.  Alternate mixing 
technologies will be studied.  Resuspension criteria must be developed. 
 
(Preliminary Design) 

NA NA NA 27
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9.0 Thermo-

hydraulic and 
Transport 
Properties 

No issues have been identified at present that will require experimental 
validation in this area. 
 
Identified item will be completed during conceptual design. 

NA  NA NA  Design Input

10.0       Analytical
Sample 
Requirements 

The analytical sample requirements including on-line analysis must be 
developed to support control strategy development. 
 
Develop an at-line analyzer for Cs, Sr, and total alpha. 

11.0       Control
Strategy 

Control strategy must be developed to support the designing, engineering, 
and building of the pilot facility. 
 
Pilot Plant Conceptual Design will be conducted post-down select. 

NA NA NA Design Input

12.0  Engineering
Scale 
Extraction 
with 
Centrifugal 
Contactors 

Demonstrate viability of SX for achieving desired DF and CF, that is, 
adequate performance in the extraction and strip sections of the process 
with solvent recycle.  Hydrodynamics; single-stage efficiency; other-
phase carry-over, multi-stage single cycle; multi-stage multi cycle. 
 
Demonstrate viability of SX for achieving desired DF and CF, that is, 
adequate performance in the extraction and strip sections of the process 
with solvent recycle, with real waste.  Hydrodynamics; single-stage 
efficiency; other-phase carry-over, multi-stage single cycle; multi-stage 
multi cycle.  Where contactor test will be performed is to be determined. 
 
Need to determine the impact of items 4.0 and 5.0 on process flowsheet 
for longer contact test and the sensitivity of the process flowsheet to 
“process upsets”. 
 
 

NA NA NA ANL Report #1, 10/983 
ANL Report #2, 10/983 
ORNL FY98 Report3 

26 

13.0      Design,
Engineer, and 
Build (DEB) 
the Pilot 
Facility 

A pilot scale (to be determined) facility will be built to support the 
confirmation of design data and development of operator training. 
 
Pilot Facility Conceptual Design will be conducted in parallel with a final 
technology selection.  Pilot Facility design will be conducted on the 
selected technology. 

NA NA NA Pre-conceptual Design
Package for the Salt Waste 
Processing Facility Caustic 
Side Solvent Extraction, 
G-CDP-J-00003 

Design Input 

14.0       Operation of
the Pilot 
Facility in a 
Unit 
Operations 
Mode 

 The pilot facility testing will include a phase of single unit operations to 
confirm bench-scale property data, operational parameters, and proof-of-
concept component testing. 
 
Pilot Facility Conceptual Design will be conducted in parallel with a final 
technology selection.  Pilot Facility design will be conducted on the 
selected technology. 

NA NA NA Design Input
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15.0 Operation of

the Pilot 
Facility in an 
Integrated 
Operations 
Mode 

    The Pilot Facility testing will include a phase of integrated operations to 
ensure the design will operate under upset conditions, determine the 
limits of operation to dictate recovery, the limits of feed composition 
variability, and confirm design assumptions.  Investigation of the 
operating characteristics while varying the velocity, temperature, and 
waste composition will be conducted.  This testing will aid in operator 
training and simulator development, which in accordance with the 
overall project roadmap is completed during the construction phase of 
the project. 

NA NA NA  Design Input

20.0 Instrumenta-
tion 

See 13.0. NA NA NA  Design Input 

21.0  DEB
Integrated 
Simulator 

To be developed during the construction phase of the project. NA NA NA  Design Input 

22.0  Operate
Simulator 

To be developed during the construction phase of the project. NA NA NA  Design Input 

23.0  Methods
Development 

To be developed during Conceptual Design. NA NA NA  Design Input 

High Level Waste System Interface 
16.0    Tank Farm

Blending 
Need to determine whether chemical and radiolytic degradation products 
that wash  into the raffinate and scrub solutions meet the Saltstone Waste 
Acceptance Criteria.  (Decision diamond.)  Also, need to determine if 
“spent” solvent can be incinerated, and whether it meets the CIF Waste 
Acceptance Criteria. 

   ORNL FY98 Report3

  16.1  Determine whether strip effluent meets DWPF feed requirements 
(This work performed under Section 3.1.) 

NA     SRS

  16.1.1  Cs concentration factor adequate?      
  16.1.2   Concentration of other species in strip effluent acceptable?      
  16.2   Determine whether raffinate meets Saltstone Facility Waste 

Acceptance Criteria 
     

  16.2.1   Solvent components in raffinate  SRS    
  16.2.2   Solvent degradation products in raffinate  ORNL    
  16.3   Determine whether spent solvent meets CIF Waste Acceptance 

Criteria (post-down select) 
     SRS

17.0       Additional
Tank Farm 
Characteriza-
tion 

While the tank farm waste has been characterized, additional 
characterization may be required to define the range of expected 
compositions during facility operation. 
 
Waste characterizations activities have begun. 

NA NA NA 4

18.0  DWPF
Coupled 
Chemistry 

No needs identified at this time. NA NA NA  Design Input 

19.0  Waste Form
Requalifica-
tion 

No needs identified at this time. NA NA NA  Design Input 
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Item No. Item Consideration Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 
24.0 Saltstone

Waste 
Acceptance 
Criteria 

 No needs identified at this time. NA NA NA  Design Input 

25.0  Recycle
Treatment  

No needs identified at this time. NA NA NA  Design Input 

26.0      Feed Blending
Refinement 

 See 17.0, additional activities will be developed during Preliminary 
Design. 

NA NA NA Design Input
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                                                                   Matrix Legend 

 Item No. Corresponds to the block number on the Science and Technology Roadmap and Logic Diagrams; provides a tie 
between documents. 

 Item General title of the S&T block; corresponds to block title on the Science and Technology Roadmap and Logic 
Diagrams. 

 Considerations Discusses the considerations pertinent to the completion and resolution of each item; provides details and numbered 
R&D activities to be performed to resolve the item (numbered R&D activities correspond to numbered activities on 
logic diagrams). 

 Scale Defines the scale at which R&D test will be performed (Lab scale, bench scale, engineering scale or pilot scale). 

 Lead Org. Identifies the organization responsible for conducting the R&D activity and hence location where activity will be 
performed. 

 Path Forward Doc. Lists the applicable Technical Task Requests (TTRs) denoted xxxx1; Task Technical and Quality Assurance Plans 
(TTPs) denoted xxxx2 and Test Reports (TRs) denoted xxxx3 which respectively initiate, plan and document the 
results of R&D activities. 

 Reference Doc. Lists reference documents such as previous test results, reviews etc., which relate to the current R&D activity. 

 Uncertainty Provides a cross-tie to the cost validation matrix uncertainty statement Ids within the Decision Phase Final Report, 
WSRC-RP-99-00007. 

 NA Not Applicable
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ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (1 of 7) 
 

4.0 Stability of Solvent
Matrix

 STABILITY OF SOLVENT
MATRIX  (4.0)

PAGE 1

4.1 Evaluate radiolytic and
chemical stabiity of

solvent

4.1.1 External radiation

4.1.1.1 Identify solvent
degradation products

4.1.1.2 Identify
relationship between

degree of degradation &
aqueous phase & solvent

phase compositions

4.1.1.3  Evaluate impact
of solvent degradation

products on solvent
performance

4.1.2 Batch-equilibrium
hot cell tests with HAW
(internal Cs137 dose)

4.1.2.1 Identify solvent
degradation products,

crud formations,
emulsions

Continued on Page 2

Continued on Page 2

4.1.1.3.1  Determine TOA
purity requirements

4.1.1.4  Investigate
partitioning behavior of

solvent degradation
products

4.1.1.5  Investigate
solvent washing and

reconsititution

4.1.1.6  Investigate the
removal of organic ions

4

MST ADSORPTION
KINETICS (1.0)

From Alpha Removal Workscope Matrix,
HLW-SDT-00047

Page 2

B

Page 2

A

4.1.3  Three single stage
closed loop 5 cm
contactor tests

4.1.3.1  Identify solvent
degradation & crud

formations, emulsions
4.1.3.2  Evaluate impact 4.1.3.3  Investiage

partitioning behavior
4.1.3.4  Determine impact
of degradation products 4.1.3.5  Solvent washing

4.1.5  Four Stage Test

4.1.4 Chemical stability in
the absence of radiation

4.1.4.1 Nitration of solvent
matrix

4.1.4.2 Effect of noble
metals

4.1.2.2 Impact of noble
metals on degradation
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ATTACHMENT 2 - Caustic-Side Solvent Extraction S&T Logic Diagrams (2 of 7) 
 

4.2  Evaluate methods to
ascertain solvent quality

4.2.1  Baseline (pristine
solvent) quality assay

PAGE 2

4.4  Establish limits for
solvent component balance

and degradation

4.4.1  Measure distribution
ratios for Cs, K & key feed

components & phase-
coalesence behavior for all
sections of the flowsheet

4.4.2  Identify methods for
monitoring solvent

composition over these
ranges

4.3.1.1  Develop method to
isolate useful sovlent

components

Page 1

B

4.2.2  In-process
monitoring

4.2.3  Post-process
monitoring

4.3  Develop solvent
recovery process from
raffinate and determine

recovery rate

4.3.1  Conduct 4 cm
contactor test at ANL

(cold) with dilute &
aqueous effluent recycle

4.4.1.1  TOA

4.4.1.2  Modifier

4.4.1.3  Calixarene

 STABILITY OF SOLVENT
MATRIX (4.0)

(Continued from Page 1)

Page 1

A

Continued from Page 1

3
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ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (3 of 7) 
 
 

PAGE 3

SOLVENT PHYSICAL/
CHEMICAL PROPERTY

DATA (5.0)

5.4  Performance behavior
as a funciton of feed

composition variability

5.4.1  Solvent performance
with simulants

5.4.1.1   Temperature

5.4.1.2   Solvent component
concentration

5.4.1.3   Suspended solids

5.3  Equilibrium modeling of
distribution behavior

5.3.1  Investigate extraction
equilibrium throughout the

flowsheet

5.3.1.1   Co-extraction of K

5.3.1.2  Formation of
agregates

5.3.2  Develop model to
help predict performance

as a function of major
componenets in the waste

feed solutions

3

C

Page 6

5.0  Physical Property
Data

5.1  Solubility and
partitioning behavior

5.1.1  Primary solvent
components

5.1.2  Primary degradation
products

5.1.3  Inorganic cations

5.1.4  Inorganic anions

5.1.5  Partitioning behavior
of lipophilic anions

5.1.6  Determine
partitioning behavior using

real waste

5.2  Evaluate the effect of
major and minor

components in actual waste

5.2.1  Partitioning behavior
of organics

5.2.2  Partitioning behavior
of other inorganics

5.2.3  Effect of organics on
extraction behavior

5.2.4  Effect of minor
components on distribution

behavior

5.1.7  Batch contact with
Cs-137 spike
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ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (4 of 7) 
PAGE 4

6.0  Technology
transfer of

component synthesis

6.1  Calixarene
synthesis and scale-

up

6.1.1  Place order to
IBC Advanced
Technologies

TECHNOLOGY
TRANSFER OF

COMPONENT SYNTHESIS
(6.0)

6.1.2  Complete
improved synthesis

procedure

6.1.3.1  Identify
potential calixarene

producers

6.1.3.2  Legal issues

6.1.3.3  Develop QA
Requirements

6.1.2.1  Optimize
synthesis

6.1.2.2  Write
procedure for

technology transfer

6.1.3  Technology
Transfer of Synthesis
Procedure for Calix

6.2  2nd generation
modifier synthesis and

scale-up

6.2.1  Optimize
synthesis procedure
for scale-up for 2nd
generation modifier

6.2.1.2  ORNL
synthesize 2-5 kg

6.2.1.1  Improve
Purification Procedure

and economics

6.2.1.3 Obtain
proprietary MSDS for

ORNL for modifier

6.1.3.4  Obtain quotes
and select producer(s)

6.1.3.5  Place order
for multi-kg quantity 6.1.3.6 Check purity

6.2.2  Intellectual
property issues

6.2.2.1  Update
invention disclosure

6.2.2.2  Determine if
foreign filing is

appropriate

6.2.3  Technology
transfer of synthesis
procedure for 2nd

generation modifiers

6.2.3.1  Identify
potential producers

6.2.3.2  Legal issues

6.2.3.3 Develop QA
Requirements

6.2.3.4  Obtain quotes
and select producer(s)

6.2.3.5  Place order
for multi-kg quantity 6.2.3.6 Check purity

4

Page 5
F

Page 5
E

Continued on Page 5 Continued on Page 5  

Page 23 of 26 
 



HLW-SDT-2000-00051 
Revision: 5 

ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (5 of 7) 
 
 
 

6.3  Solvent formulations

PAGE 5

TECHNOLOGY
TRANSFER OF

COMPONENT SYNTHESIS
(6.0)

(Continued from Page 4)

6.3.4  Finalize solvent
formulation and
specifications

6.3.1  Identify TOA
suppliers

6.3.2  Identify scope of
acceptable diluents

6.3.3 Identify solvent
compositional

requirements/ tolerances /
QA

Page 4

FPage 4

E

Continued from Page 4 Continued from Page 4

 
 

Page 24 of 26 
 



HLW-SDT-2000-00051 
Revision: 5 

 26 
 

 
ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (6 of 7) 

 

 of
 

3.1 Test flowsheet on waste
simulant in 2 cm centrifugal

contactors

3.1.1 Demonstrate stage
efficiency of >80%

3.1.4 Perform contactor tests

3.1.4.1 Confirm performance
of solvent

3.1.4.2 Analyze recycled
solvent taken from strip

effluent

C

Page 3

Continued on Page 7

G

Page 7

PAGE 6
BENCH SCALE

EXTRACTION STUDIES
(3.0)

Continued on Page 7

3.1.2 Add contactor stages

3.1.3 Solvent preparation

3.1.3.1 QA of solution
performance batch tests

3.1.3.2 Analyze solvents by
ES-MS and NMR

3.1.1.1 Modify contactors

3.1.1.2 Test multiple
contactors to demonstrate

stage efficiency

3.1.1.3 Demonstrate stage
efficiency with 5 cm

contactors

 

Page 25



HLW-SDT-2000-00051 
Revision: 5 

ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (7 of 7) 
 
 

3.2  Test flowsheet
with optimum

solvent formulation

3.2.1  Develop
optimum solvent

formulations for test

PAGE 7

3.2.2  Conduct lab-
scale batch

equilibrium test of
flowsheet with
waste simulant

BENCH SCALE
EXTRACTION STUDIES

(3.0)
(Continued from Page 6)

3.2.2.1  At 25 0 C

3.2.2.2  At variable
temperature

3.2.3  Construct
flowsheet for 2 cm

centrifugal
contactor test

3.2.3.1  Define
temperature
controls, if
necessary

3.2.4  Test
flowsheet on waste

simulant in 2 cm
centrifual contactors

3.2.4.1  Solvent
preparation for
contactor test

3.2.4.1.1  QA of
solvent

performance in
batch tests

3.2.4.1.2  Analyze
solvent /

characterize pristine

3.2.4.2  Perform 2
cm contactor test
with 5-day recycle

3.2.4.2.1  Confirm
performance of

solvent

3.2.4.2.2  Analyze
recycled solvent
taken from strip

effluent

3.2.4.2.3 Look for
trace component

build-up

3.2.6.1  At constant
25 0 C

3.2.6.2  At variable
temperature

3.2.6.3 Option

3.2.6  Condcut lab-
scale batch equilibrium

test with actual SRS
waste & compare with

simulant tests

3.2.7  Construct
flowsheet for 2 cm

centrifugal
contactor test

This
Page

H

3.2.8  Test flowsheet
on real waste in 2 cm
centrifugal contactors

3.2.8.1  Solvent
preparation for
contactor test

3.2.8.1.1  Analyze/
characterize pristine

solvent

3.2.8.1.2  QA of
solvent performance

in batch tests with
real waste

3.2.8.2  Perform 2
cm contactor test

on real waste with 5
day recycle

3.2.8.2.1  Confirm
performance of

solvent

3.2.8.2.2  Analyze
recycled solvent
taken from strip

effluent

3.2.8.2.3 Look for
trace component

buildup

3.2.4.3  Solvent
cleanup

3.2.4.3.1  Evaluate
cleanup procedures

3.2.4.3.2  Cleanup
solvent as
necessary

3.2.5  Solvent
recovery

demonstrations

3.2.5.1  Use
Recovery

Procedures

3.2.4.4  Perform
second

5-day Recycle test This
Page

H

3.2.8.3  Solvent
cleanup (if required)

3.2.9  Solvent
recovery

demonstration using
procedures

3.2.10  Real Waste
Test With Larger

Contactors (Fewer
Stages)

4

G

Page 6

Continued from Page 6

3.2.8.2.4 Evaluate
Tc-99 Behavior

3.2.8.2.5 Confirm
Hydrodynamic

Stability

Need Larger
Contactors ?

Y

N
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APPENDIX B 

 
Research and Development Program Schedule 

 
The following pages are Salt Processing Program Research and Development schedule (as of 
October 2001) on the planned work for Alpha and Strontium Removal and Caustic Side 
Solvent Extraction. 



ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

Alpha & Strontium Removal
Pu Speciation in Waste - XFAS Study
WAMST12160 XAFS Approve Pu & Np Final Report 0 22OCT01A JTC

Monosodium Titanate Testing
WAMST15000 MST Testing                                 <HA> 5* 03NOV00A 02NOV01 DTH

WAMST15160 MST Testing- Approve Final Report 0 02NOV01 DTH

Evaluate Alternative Sorbents - TAMU Supplied
WAMST17000 Evaluate Alternate Sorbents (TAMU

Supplied) <HA>
5* 03NOV00A 02NOV01 DTH

WAMST17130 Alternate Sorbent Evaluate- Approve
Final Report

0 02NOV01 DTH

Evaluate Alternative Sorbents & Technologies
WAMST16000 Identify Alternate Sorbents &

Technologies  <HA>
19* 18OCT00A 26NOV01 DTH

WAMST16110 Team Review Report - Alternate
Sorbents (Rv B)

1 23OCT01A 29OCT01 DTH

WAMST16130 Resolve comments - Alternate Sorbents 16* 16OCT01A 19NOV01 DTH

WAMST16140 Approve Final Report - Alternate
Sorbents

0 26NOV01* DTH

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

XAFS Approve Pu & Np Final Report

MST Testing                                 <HA>

MST Testing- Approve Final Report

Evaluate Alternate Sorbents (TAMU Supplied) <HA>

Alternate Sorbent Evaluate- Approve Final Report

Identify Alternate Sorbents & Technologies  <HA>

Team Review Report - Alternate Sorbents (Rv B)

Resolve comments - Alternate Sorbents

Approve Final Report - Alternate Sorbents

© Primavera Systems, Inc.

Data Date 29OCT01
Run Date 31OCT01 11:45

                                                     Salt Processing Program  FY 2002 
 Research & Development Activities

(Detail)
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

Cross-Flow Filtration Tests: Permangante Process
WAPRM26000 Cross Flow Permanganate Testing

<HA>
13* 26JUL01A 14NOV01 DDW

WAPRM26150 Draft Report - PREF Permanganate
Testing

5* 22OCT01A 02NOV01 MRP

WAPRM26160 DOE Rev Draft Report - PREF
Permanganate Testing

4 05NOV01 08NOV01 JWM

WAPRM26170 Team Review Draft Rpt- PREF
Permanganate Testing

4 05NOV01 08NOV01 JTC

WAPRM26180 Incorporate Comments - PREF
Permanganate Testing

3 09NOV01 13NOV01 MRP

WAPRM26190 Approve Final Report - PREF
Permanganate Testing

1 14NOV01 14NOV01 JPM

WAPRM26200 Issue Final Report - PREF
Permanganate Testing

0 14NOV01 MRP

Permanganate Ionic Strength, Formate
WAPRM27 Permanganate, Ionic Strength, Formate,

Strike Vy
46* 02AUG01A 04JAN02 MCD

WAPRM27130 Conduct Tests - Permanganate, Ionic
Strength

10 01NOV01* 14NOV01 MCD

WAPRM27132 Analysis - Permanganate, Ionic
Strength

10 15NOV01 30NOV01 MCD

WAPRM27136 Draft Report - Permanganate Ionic
Strength,

8 03DEC01 12DEC01 MCD

WAPRM27140 Team Review Draft Report -
Permanganate

5 13DEC01 19DEC01 JTC

WAPRM27150 DOE Review Draft Report -
Permanganate

5 13DEC01 19DEC01 JWM

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Cross Flow Permanganate Testing <HA>

Cross Flow Filtration Tests:
Permanganate Processs

Draft Report - PREF Permanganate Testing

DOE Rev Draft Report - PREF Permanganate Testing

Team Review Draft Rpt- PREF Permanganate Testing

Incorporate Comments - PREF Permanganate Testing

Approve Final Report - PREF Permanganate Testing

Issue Final Report - PREF Permanganate Testing

Permanganate, Ionic Strength, Formate, Strike Vy

Permanganate Process: Ionic Strength,
Formate, and Multiple Strike Variations

Conduct Tests - Permanganate, Ionic Strength

Ionic Strength, Formate, Multiple Strike Variatn

Analysis - Permanganate, Ionic Strength

Ionic Strength, Formate, Multiple Strike Variatn

Draft Report - Permanganate Ionic Strength,

Ionic Strength, Formate, Multiple Strike Variatn

Team Review Draft Report - Permanganate

Ionic Strength, Formate, Multiple Strike Variatn

DOE Review Draft Report - Permanganate

Ionic Strength, Formate, Multiple Strike Variatn
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAPRM27160 Incorporate Comments - Permanganate 5 20DEC01 27DEC01 MCD

WAPRM27170 Review/Approve Draft Report -
Permanagate

5 28DEC01 04JAN02 JPM

WAPRM27180 Issue Final Report - Permanganate 0 04JAN02 MCD

FRED Test
WAMST23000 Pilot Filtration Tests (FRED)

<HA>
76* 01AUG00A 15FEB02 MRP

WAMST23121 Restart Tank w/MST (6% wt) Test 15 13AUG01A 16NOV01 MRP

WAMST23122 Perform MST Only Test 18 19NOV01 14DEC01 MRP

WAMST23123 Prepare Interim Report on MST Test 14 04DEC01 21DEC01 MRP

WAMST23124 Team Review Interim Report on MST
Test

5 24DEC01 31DEC01 MRP

WAMST23125 DOE Review Interim Report on MST
Test

5 24DEC01 31DEC01 JWM

WAMST23126 Resolve Comments Interim Report on
MST Test

5 02JAN02 08JAN02 MRP

WAMST23127 Approve Interim Report on MST Test 0 08JAN02 JPM

WAMST23128 Clean Filter 11 17DEC01 02JAN02 MRP

WAMST23129 Decision for Additional Testing 0 02JAN02 MRP

WAMST23131 Perform Tank 8 w/ MST (Low Solids)
Test

11 03JAN02 17JAN02 MRP

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Incorporate Comments - Permanganate

Ionic Strength, Formate, Multiple Strike Variatn

Review/Approve Draft Report - Permanagate

Ionic Strength, Formate, Multiple Strike Variatn

Issue Final Report - Permanganate

Ionic Strength, Formate, Multiple Strike Variatn

Pilot Filtration Tests (FRED)               <HA>

Pilot Scale Permanganate Process
Precipitation/Filtration Test (Simulated Waste)

Restart Tank w/MST (6% wt) Test

Recovery Plan in Preparation
Filter Reported as Passing Solids

Perform MST Only Test

Prepare Interim Report on MST Test

Team Review Interim Report on MST Test

DOE Review Interim Report on MST Test

Resolve Comments Interim Report on MST Test

Approve Interim Report on MST Test

Clean Filter

Decision for Additional Testing

(Evaluate Funding Availability)

Perform Tank 8 w/ MST (Low Solids) Test
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAMST23132 Draft Final Report 11 18JAN02 01FEB02 MRP

WAMST23133 Clean Filter 9 18JAN02 30JAN02 MRP

WAMST23134 Disposition Chemicals 19 31JAN02 27FEB02 MRP

WAMST23135 Team Review Final Report 5 04FEB02 08FEB02 REE

WAMST23140 DOE Review Final Report 5 04FEB02 08FEB02 JWM

WAMST23150 Resolve comments - Final Report 5 11FEB02 15FEB02 MRP

WAMST23160 Approve Final Report - Pilot Filtration
Tests

0 15FEB02 JPM

Test Alternative Seperation - Centrifuge
WAMST20000  Centrifuge Testing                     <HA> 13* 18OCT00A 14NOV01 MRP

WAMST20050 Return Centrifuge to Vendor 8* 23OCT01A 07NOV01 MRP

WAMST20060 Draft Report - Centrifuge Test 3* 12OCT01A 31OCT01 MRP

WAMST20070 Team Review Report -  Centrifuge Test 5 01NOV01 07NOV01 JTC

WAMST20080 DOE Review Report - Centrifuge Test 5 01NOV01 07NOV01 JWM

WAMST20090 Resolve comments - Centrifuge Test 5 08NOV01 14NOV01 MRP

WAMST20100 Approve Vendor  Report - Centrifuge
Test

0 14NOV01 MRP

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Draft Final Report

Clean Filter

Disposition Chemicals

Team Review Final Report

DOE Review Final Report

Resolve comments - Final Report

Approve Final Report - Pilot Filtration Tests

 Centrifuge Testing                     <HA>

Centrifuge Testing

Return Centrifuge to Vendor

Removing Temp Mod

Draft Report - Centrifuge Test

Team Review Report -  Centrifuge Test

DOE Review Report - Centrifuge Test

Resolve comments - Centrifuge Test

Approve Vendor  Report - Centrifuge Test
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

MST Settle, Decant Testing
WAMST22000 MST - Settle / Decant Testing

<HA>
3* 25OCT00A 31OCT01 MRP

WAMST22490 MST Settle Decant - Approve Final
Report

0 31OCT01* MRP

Test the Permanganate Process with Actual Waste
WAPRM25000 Permangante Actual Waste Testing

<HA>
31* 01AUG01A 12DEC01 MJB

WAPRM25210 Analyze Test Samples 10* 08OCT01A 09NOV01 MJB

WAPRM25220 Develop/Issue Draft Report 6 12NOV01 19NOV01 MJB

WAPRM25240 Team Review Draft Report 5 20NOV01 28NOV01 JTC

WAPRM25250 DOE Review Draft Report 5 20NOV01 28NOV01 JWM

WAPRM25260 Incorporate Comments - Permanganate
Tests

5 29NOV01 05DEC01 MJB

WAPRM25270 Review/Approve Draft Report - Perman
Tests

5 06DEC01 12DEC01 JPM

WAPRM25280 Issue Final Report - Permanganate Real
Waste Tes

0 12DEC01 MJB

WAPRM25290 Clean-up/Dispose of Waste 38 17OCT01A 21DEC01 MJB

Metallurgical Eval of Failed Filter from USC
WAAS040000 Metallurgical Eval of Failed Filter 81* 01OCT01A 25FEB02 MRP

WAAS040020 USC Test Repaired Filter 0 29OCT01* MRP

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

MST - Settle / Decant Testing               <HA>

MST Settle Decant - Approve Final Report

Permangante Actual Waste Testing       <HA>

Test of the Permanganate Process
with Actual Waste

Analyze Test Samples

Develop/Issue Draft Report

Team Review Draft Report

DOE Review Draft Report

Incorporate Comments - Permanganate Tests

Review/Approve Draft Report - Perman Tests

Issue Final Report - Permanganate Real Waste Tes

TFA-HQ Milestone A1.1 of 1/25/2002

Clean-up/Dispose of Waste

Metallurgical Eval of Failed Filter

Metallurgical Evaluation  of Failed Filter
from USC

USC Test Repaired Filter
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS040100 Draft Task Plan - Examine Failed Filter
Element

10 01NOV01* 14NOV01 MRP

WAAS040110 Team Review Task Plan - Examine
Failed Filter El

5 15NOV01 21NOV01 JTC

WAAS040120 DOE Review Task Plan - Examine
Failed Filter Ele

5 15NOV01 21NOV01 JWM

WAAS040130 Incorporate Comments - Examine
Failed Filter Ele

5 26NOV01 30NOV01 MRP

WAAS040140 Review/App Task Plan - Examine Failed
Filter Ele

3 03DEC01 05DEC01 ALL

WAAS040150 Issue Task Plan - Examine Failed Filter
Element

0 05DEC01 MRP

WAAS040160 Perform Metalurgical Evaluation of
Failed Filter

30 06DEC01 18JAN02 MRP

WAAS040170 Analyze Evaluation Data of failed Filter
Element

3 21JAN02 23JAN02 MRP

WAAS040180 Draft Report - Examine Failed Filter
Element

7 24JAN02 01FEB02 MRP

WAAS040190 Team Review Draft Report - Examine
Failed Filter

5 04FEB02 08FEB02 JTC

WAAS040200 DOE Review Draft Report - Examine
Failed Filter

5 04FEB02 08FEB02 JWM

WAAS040210 Resolve Comments- Examine Failed
Filter

5 11FEB02 15FEB02 MRP

WAAS040220 Rev/Approve Final Report- Examine
Failed Filter

5 19FEB02 25FEB02 ALL

WAAS040230 Issue Final Report- Examine Failed
Filter

0 25FEB02 MRP

WAAS040240 Examine Failed Filter Test - Dispose of
Waste

20 26FEB02 25MAR02 ALL

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Draft Task Plan - Examine Failed Filter Element

Team Review Task Plan - Examine Failed Filter El

DOE Review Task Plan - Examine Failed Filter Ele

Incorporate Comments - Examine Failed Filter Ele

Review/App Task Plan - Examine Failed Filter Ele

Issue Task Plan - Examine Failed Filter Element

Perform Metalurgical Evaluation of Failed Filter

Analyze Evaluation Data of failed Filter Element

Draft Report - Examine Failed Filter Element

Team Review Draft Report - Examine Failed Filter

DOE Review Draft Report - Examine Failed Filter

Resolve Comments- Examine Failed Filter

Rev/Approve Final Report- Examine Failed Filter

Issue Final Report- Examine Failed Filter

Examine Failed Filter Test - Dispose of Waste
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

Actual Waste Filtration Test SpinTek using RMF
WAAS050005 Actual Waste Filtration Test - Spinteck

<HA>
181* 01NOV01 23JUL02 MRP

WAAS050010 Develop/Award Procurement
Specfications

20 01NOV01* 30NOV01 MRP

WAAS050020 Vendor Fabricate/Deliver Rotary
Microfilter

60 03DEC01 27FEB02 MRP

WAAS050030 SRTC Perform Inspection of Rotary
Microfilter

0 02JAN02 MRP

WAAS050040 SRTC Perform Inspection of Rotary
Microfilter

0 28FEB02 MRP

WAAS050050 Mockup After Receipt of Rotary
Microfilter

40 28FEB02 25APR02 MRP

WAAS050060 Install Rotary Microfilter 20 26APR02 23MAY02 MRP

WAAS050065 Install Rotary Microfilter 0 23MAY02 MRP

WAAS050100 Draft TTP-Rotary Microfilter Test
w/Real Waste

10 02JAN02* 15JAN02 MRP

WAAS050110 Team Review TTP - Rotary Microfilter
Test w/Real

5 16JAN02 22JAN02 JTC

WAAS050120 DOE Review TTP-Rotary Microfilter
Test w/Real Wa

5 16JAN02 22JAN02 JWM

WAAS050130 Resolve Comments - Rotary Microfilter
Test w/Rea

5 23JAN02 29JAN02 MRP

WAAS050140 Review/App TTP-Rotary Microfilter Test
w/Real Wa

3 30JAN02 01FEB02 ALL

WAAS050150 Issue TTP-Rotary Microfilter Test
w/Real Waste

0 01FEB02 MRP

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Actual Waste Filtration Test - Spinteck <HA>

Actual Waste Filtration Test
Using SpinTek Rotary Microfilter

Develop/Award Procurement Specfications

Award of Procurement on HOLD for Funding.

Vendor Fabricate/Deliver Rotary Microfilter

SRTC Perform Inspection of Rotary Microfilter

SRTC Perform Inspection of Rotary Microfilter

Mockup After Receipt of Rotary Microfilter

Install Rotary Microfilter

Install Rotary Microfilter

Draft TTP-Rotary Microfilter Test w/Real Waste

Team Review TTP - Rotary Microfilter Test w/Real

DOE Review TTP-Rotary Microfilter Test w/Real Wa

Resolve Comments - Rotary Microfilter Test w/Rea

Review/App TTP-Rotary Microfilter Test w/Real Wa

Issue TTP-Rotary Microfilter Test w/Real Waste
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS050160 Perform Rotary Microfilter Test
w/Permanganate

7 24MAY02 04JUN02 MRP

WAAS050165 Perform Rotary Microfilter Test w/MST 7 05JUN02 13JUN02 MRP

WAAS050170 Analyze Test Results 5 14JUN02 20JUN02 MRP

WAAS050180 Draft Report - Rotary Microfilter Test
w/Real Wa

7 21JUN02 01JUL02 MRP

WAAS050190 Team Review Draft Report - Rotary
Microfilter Te

5 02JUL02 09JUL02 JTC

WAAS050200 DOE Review Draft Report - Rotary
Microfilter Tes

5 02JUL02 09JUL02 JWM

WAAS050210 Resolve Comments- Rotary Microfilter
Test w/Real

5 10JUL02 16JUL02 MRP

WAAS050220 Rev/Approve Final Report- Rotary
Microfilter Tes

5 17JUL02 23JUL02 ALL

WAAS050230 Issue Final Report- Rotary Microfilter
Test w/Re

0 23JUL02 MRP

WAAS050240 Rotary Microfilter Test - Dispose of
Waste

30 24JUL02 04SEP02 ALL

Develop Neutron Counting for On-Line Monitor
WAAS070000 Development of Neutron Counting for

Monitor <HA>
326* 08OCT01A 13FEB03 T_S

WAAS070100 Draft TTP- Online Monitor Development 10 19NOV01* 04DEC01 SDF

WAAS070110 Team Review TTP - Online Monitor
Development

5 05DEC01 11DEC01 JTC

WAAS070120 DOE Review TTP-Online Monitor
Development

5 05DEC01 11DEC01 JWM

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Perform Rotary Microfilter Test w/Permanganate

Shielded Cells 11

Perform Rotary Microfilter Test w/MST

Shielded Cells 11

Analyze Test Results

Draft Report - Rotary Microfilter Test w/Real Wa

Team Review Draft Report - Rotary Microfilter Te

DOE Review Draft Report - Rotary Microfilter Tes

Resolve Comments- Rotary Microfilter Test w/Real

Rev/Approve Final Report- Rotary Microfilter Tes

Issue Final Report- Rotary Microfilter Test w/Re

Rotary Microfilter Test - Dispose of Waste

Development of Neutron Counting for Monitor <HA>

Development of Neutron Counting
for On Line Monitor

Draft TTP- Online Monitor Development

Team Review TTP - Online Monitor Development

DOE Review TTP-Online Monitor Development
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS070130 Resolve Comments - Online Monitor
Development

5 12DEC01 18DEC01 SDF

WAAS070140 Review/App TTP-Online Monitor
Development

3 19DEC01 21DEC01 ALL

WAAS070148 PNNL Neutron Detection System
Design <HA>

264* 08OCT01A 13NOV02 T_S

WAAS070150 Issue TTP-Online Monitor Development 0 21DEC01 SDF

WAAS070152 Obtain Samples 20 24DEC01 22JAN02 SDF

WAAS070154 Characterize Samples 10 23JAN02 05FEB02 SDF

WAAS070156 Select Test Location 20 24DEC01 22JAN02 SDF

WAAS070158 Prepare Test Location 30 23JAN02 06MAR02 SDF

WAAS070160 PNNL Neutron Detection System
Design

49* 08OCT01A 09JAN02 T_S

WAAS070161 PNNL Rev/Apprv 60% Design Review 10 26DEC01 09JAN02 T_S

WAAS070162 PNNL Issue 60% Design Review
Package

0 09JAN02 T_S

WAAS070163 PNNL Complete Design 54 24JAN02 11APR02 T_S

WAAS070164 PNNL Purchase/Recieve
Materials/Equipment

90 10JAN02 12APR02 T_S

WAAS070165 PNNL FabricateNeutron Detection
System

80 15APR02 06AUG02 T_S

WAAS070166 PNNL Perform System Testing 45 07AUG02 09OCT02 T_S

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Resolve Comments - Online Monitor Development

Review/App TTP-Online Monitor Development

PNNL Neutron Detection System Design <HA>

Issue TTP-Online Monitor Development

Obtain Samples

Characterize Samples

Select Test Location

Prepare Test Location

Must be completed before receipt of Online Montr

PNNL Neutron Detection System Design

PNNL Rev/Apprv 60% Design Review

PNNL Issue 60% Design Review Package

PNNL Complete Design

PNNL Purchase/Recieve Materials/Equipment

PNNL FabricateNeutron Detection System

PNNL Perform System Testing
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS070167 PNNL Draft System Testing  Letter
Report

10 10OCT02 23OCT02 T_S

WAAS070168 PNNL Pkg and Transport to SRTC 15 10OCT02 30OCT02 T_S

WAAS070173 Team Review System Testing  Letter
Report

5 24OCT02 30OCT02 JTC

WAAS070174 DOE Review System Testing  Letter
Report

5 24OCT02 30OCT02 JWM

WAAS070175 Resolve Comments- System Testing
Letter Report

5 31OCT02 06NOV02 T_S

WAAS070176 Rev/Approve System Testing  Letter
Report

5 07NOV02 13NOV02 ALL

WAAS070178 PNNL Issue System Testing  Letter
Report

0 13NOV02 T_S

WAAS070179 SRTC Install Online Monitor 20 31OCT02 27NOV02 T_S

WAAS070180 SRTC Perform Feasibility Testing 30 02DEC02 14JAN03 T_S

WAAS070185 Draft Report - Feasibility Testing 7 15JAN03 23JAN03 MJB

WAAS070190 Team Review Draft Report - Feasibility
Testing

5 24JAN03 30JAN03 JTC

WAAS070200 DOE Review Draft Report - Feasibility
Testing

5 24JAN03 30JAN03 JWM

WAAS070210 Resolve Comments- Feasibility Testing 5 31JAN03 06FEB03 T_S

WAAS070220 Rev/Approve Final Report- Feasibility
Testing

5 07FEB03 13FEB03 ALL

WAAS070230 Issue Final Report- Feasibility Testing 0 13FEB03 T_S

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

PNNL Draft System Testing  Letter Report

PNNL Pkg and Transport to SRTC

Team Review System Testing  Letter Report

DOE Review System Testing  Letter Report

Resolve Comments- System Testing  Letter Report

Rev/Approve System Testing  Letter Report

PNNL Issue System Testing  Letter Report

SRTC Install Online Monitor

SRTC Perform Feasibility Testing

Draft Report - Feasibility Testing

Team Review Draft Report - Feasibility Testing

DOE Review Draft Report - Feasibility Testing

Resolve Comments- Feasibility Testing

Rev/Approve Final Report- Feasibility Testing

Issue Final Report- Feasibility Testing
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS070240 Online Monitor Feasibilty - Dispose of
Waste

60 14FEB03 13MAY03 ALL

TEM/STEM Structural Analysis for MST/MNO4 Solids
WAAS090000 TEM/STEM Structural Analysis

<HA>
146* 02OCT01A 29MAY02 MCD

WAAS090020 Award Subcontract 12* 16OCT01A 13NOV01 MCD

WAAS090110 Team Review TTP - TEM/STEM/XAFS
Studies

4* 26OCT01A 01NOV01 JTC

WAAS090120 DOE Review TTP-TEM/STEM/XAFS
Studies

4* 26OCT01A 01NOV01 JWM

WAAS090130 Resolve Comments - TEM/STEM/XAFS
Studies

5 02NOV01 08NOV01 MCD

WAAS090140 Review/App TEM/STEM/XAFS Studies 3 09NOV01 13NOV01 ALL

WAAS090150 Issue TTP-TEM/STEM/XAFS Studies 0 13NOV01 MCD

WAAS090152 Obtain Approval from Subcontractor for
Hot Work

0 16NOV01* MCD

WAAS090155 Prepare Samples for Testing 42 19NOV01* 21JAN02 MCD

WAAS090157 Ship MST Samples to Subcontractor 6 04DEC01* 11DEC01 MCD

WAAS090160 Perform TEM/STEM Studies w/ MST 27 12DEC01 21JAN02 MCD

WAAS090162 Ship Permanganate Samples to
Subcontractor

6 22JAN02* 29JAN02 MCD

WAAS090165 Perform TEM/STEM Studies w/
Permanganate

18 30JAN02 25FEB02 MCD

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Online Monitor Feasibilty - Dispose of Waste

TEM/STEM Structural Analysis                <HA>

TEM / STEM Structural Analysis
for MST and Permanganate Process Solids

Award Subcontract

Team Review TTP - TEM/STEM/XAFS Studies

DOE Review TTP-TEM/STEM/XAFS Studies

Resolve Comments - TEM/STEM/XAFS Studies

Review/App TEM/STEM/XAFS Studies

Issue TTP-TEM/STEM/XAFS Studies

Obtain Approval from Subcontractor for Hot Work

Prepare Samples for Testing

Ship MST Samples to Subcontractor

Perform TEM/STEM Studies w/ MST

Ship Permanganate Samples to Subcontractor

Perform TEM/STEM Studies w/ Permanganate
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS090170 Analyze Test Results 45 30JAN02 04APR02 MCD

XAFS Studies for Permanganate Process
WAAS100000 XFAS Studies - Permanganate

<HA>
134* 14NOV01 29MAY02 MCD

WAAS100153 Prepare Samples for Testing 52 14NOV01 30JAN02 MCD

WAAS100155 Ship Samples 10 31JAN02 13FEB02 MCD

WAAS100160 Perform XAFS Studies for
Permanganate

10 14FEB02 28FEB02 MCD

WAAS100170 Analyze Test Results 29 01MAR02 11APR02 MCD

WAAS100180 Draft Report - XAFS/TEM/STEM Studies 23 05APR02 07MAY02 MCD

WAAS100190 Team Review Draft Report -
XAFS/TEM/STEM Studies

5 08MAY02 14MAY02 JTC

WAAS100200 DOE Review Draft Report -
XAFS/TEM/STEM Studies

5 08MAY02 14MAY02 JWM

WAAS100210 Resolve Comments- XAFS/TEM/STEM
Studies

5 15MAY02 21MAY02 MCD

WAAS100220 Rev/Approve Final Report-
XAFS/TEM/STEM Studies

5 22MAY02 29MAY02 ALL

WAAS100230 Issue Final Report- XAFS/TEM/STEM
Studies

0 29MAY02 MCD

WAAS100240 XAFS/TEM/STEM Studies - Dispose of
Waste

22 30MAY02 28JUN02 ALL

Filtration Test with Actual Waste
WAAS120000 Filtration Tests with Actual Wastes 157* 03DEC01 17JUL02

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Analyze Test Results

Data Results Drafted with XAFS Report Logic
WAAS100180

XFAS Studies - Permanganate                 <HA>

XFAS Studies for Permanganate Processs

Prepare Samples for Testing

Ship Samples

Perform XAFS Studies for Permanganate

Beam Time Confirmation - 7 Nov

Analyze Test Results

Draft Report - XAFS/TEM/STEM Studies

Team Review Draft Report - XAFS/TEM/STEM Studies

DOE Review Draft Report - XAFS/TEM/STEM Studies

Resolve Comments- XAFS/TEM/STEM Studies

Rev/Approve Final Report- XAFS/TEM/STEM Studies

Issue Final Report- XAFS/TEM/STEM Studies

XAFS/TEM/STEM Studies - Dispose of Waste

Filtration Tests with Actual Wastes

Filtration Tests with Actual Wastes
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS120100 Draft TTP- Real Waste Filtration Tests 10 03DEC01* 14DEC01

WAAS120110 Team Review TTP - Real Waste
Filtration Tests

5 17DEC01 21DEC01 JTC

WAAS120120 DOE Review TTP-Real Waste Filtration
Tests

5 17DEC01 21DEC01 JWM

WAAS120130 Resolve Comments - Real Waste
Filtration Tests

5 24DEC01 31DEC01

WAAS120140 Review/App TTP-Real Waste Filtration
Tests

3 02JAN02 04JAN02 ALL

WAAS120150 Issue TTP-Real Waste Filtration Tests 0 04JAN02

WAAS120160 Perform Real Waste Filtration Tests 10 29MAY02 11JUN02

WAAS120170 Analyze Test Results 3 12JUN02 14JUN02

WAAS120180 Draft Report - Real Waste Filtration
Tests

7 17JUN02 25JUN02 MJB

WAAS120190 Team Review Draft Report - Real Waste
Filtration

5 26JUN02 02JUL02 JTC

WAAS120200 DOE Review Draft Report - Real Waste
Filtration

5 26JUN02 02JUL02 JWM

WAAS120210 Resolve Comments- Real Waste
Filtration Tests

5 03JUL02 10JUL02

WAAS120220 Rev/Approve Final Report- Real Waste
Filtration

5 11JUL02 17JUL02 ALL

WAAS120230 Issue Final Report- Real Waste
Filtration Tests

0 17JUL02

WAAS120240 Real Waste Filtration - Dispose of
Waste

20 18JUL02 14AUG02 ALL

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Draft TTP- Real Waste Filtration Tests

Team Review TTP - Real Waste Filtration Tests

DOE Review TTP-Real Waste Filtration Tests

Resolve Comments - Real Waste Filtration Tests

Review/App TTP-Real Waste Filtration Tests

Issue TTP-Real Waste Filtration Tests

Perform Real Waste Filtration Tests

Tied to Analyze and Dilute TK37 Salt Cake Sample
WABB030162

Analyze Test Results

Draft Report - Real Waste Filtration Tests

Team Review Draft Report - Real Waste Filtration

DOE Review Draft Report - Real Waste Filtration

Resolve Comments- Real Waste Filtration Tests

Rev/Approve Final Report- Real Waste Filtration

Issue Final Report- Real Waste Filtration Tests

Real Waste Filtration - Dispose of Waste
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

Perform MST Test on "Bounding Wastes"
WAAS130000 MST Testing on Bounding Waste

<HA>
105* 05NOV01 08APR02 MJB

WAAS130100 Draft TTP- MST Testing on Bounding
Waste

10 05NOV01* 16NOV01 TBP

WAAS130110 Team Review TTP - MST Testing on
Bounding Waste

5 19NOV01 27NOV01 JTC

WAAS130120 DOE Review TTP-MST Testing on
Bounding Waste

5 19NOV01 27NOV01 JWM

WAAS130130 Resolve Comments - MST Testing on
Bounding Waste

5 28NOV01 04DEC01 TBP

WAAS130140 Review/App TTP-MST Testing on
Bounding Waste

3 05DEC01 07DEC01 ALL

WAAS130150 Issue TTP-MST Testing on Bounding
Waste

0 07DEC01 TBP

WAAS130153 Obtain Samples 30 10DEC01 22JAN02 TBP

WAAS130154 Obtain Samples 0 22JAN02 TBP

WAAS130155 Characterize Samples 20 23JAN02 20FEB02 TBP

WAAS130160 Perform MST Testing on Bounding
Waste

7 21FEB02 01MAR02 TBP

WAAS130170 Analyze Test Results 3 04MAR02 06MAR02 TBP

WAAS130175 Complete Testing on MST 0 06MAR02 TBP

WAAS130180 Draft Report - MST Testing on
Bounding Waste

7 07MAR02 15MAR02 TBP

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

MST Testing on Bounding Waste               <HA>

Perform MST Test on "Bounding Waste"

Draft TTP- MST Testing on Bounding Waste

Revised Salt Profile Required Before Proceeding
with TTP Development

Team Review TTP - MST Testing on Bounding Waste

DOE Review TTP-MST Testing on Bounding Waste

Resolve Comments - MST Testing on Bounding Waste

Review/App TTP-MST Testing on Bounding Waste

Issue TTP-MST Testing on Bounding Waste

Obtain Samples

Obtain Samples

Characterize Samples

Perform MST Testing on Bounding Waste

Analyze Test Results

Complete Testing on MST

Draft Report - MST Testing on Bounding Waste
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS130190 Team Review Draft Report - MST
Testing on Boundi

5 18MAR02 22MAR02 JTC

WAAS130200 DOE Review Draft Report - MST Testing
on Boundin

5 18MAR02 22MAR02 JWM

WAAS130210 Resolve Comments- MST Testing on
Bounding Waste

5 25MAR02 01APR02 TBP

WAAS130220 Rev/Approve Final Report- MST Testing
on Boundin

5 02APR02 08APR02 ALL

WAAS130230 Issue Final Report- MST Testing on
Bounding Wast

0 08APR02 TBP

WAAS130240 MST Bounding Waste - Dispose of
Waste

20 09APR02 06MAY02 TBP

Larger Scale (100L) MST Test with Actual Waste
WAAS140000 LargerScale MST (100L) Test

<HA>
167* 12NOV01 12JUL02 MJB

WAAS140100 Draft TTP- Large Scale MST (100L) Test 10 12NOV01* 27NOV01 TBP

WAAS140110 Team Review TTP - Large Scale MST
(100L) Test

5 28NOV01 04DEC01 JTC

WAAS140120 DOE Review TTP-Large Scale MST
(100L) Test

5 28NOV01 04DEC01 JWM

WAAS140130 Resolve Comments - Large Scale MST
(100L) Test

5 05DEC01 11DEC01 TBP

WAAS140140 Review/App TTP-Large Scale MST
(100L) Test

3 12DEC01 14DEC01 ALL

WAAS140150 Issue TTP-Large Scale MST (100L) Test 0 14DEC01 TBP

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Team Review Draft Report - MST Testing on Boundi

DOE Review Draft Report - MST Testing on Boundin

Resolve Comments- MST Testing on Bounding Waste

Rev/Approve Final Report- MST Testing on Boundin

Issue Final Report- MST Testing on Bounding Wast

MST Bounding Waste - Dispose of Waste

LargerScale MST (100L) Test                 <HA>

Larger Scale (100 L)
MST Test with Actual Waste

Draft TTP- Large Scale MST (100L) Test

Team Review TTP - Large Scale MST (100L) Test

DOE Review TTP-Large Scale MST (100L) Test

Resolve Comments - Large Scale MST (100L) Test

Review/App TTP-Large Scale MST (100L) Test

Issue TTP-Large Scale MST (100L) Test
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS140160 Perform Large Scale MST (100L) Test 7 29MAY02 06JUN02 TBP

WAAS140170 Analyze Test Results 3 07JUN02 11JUN02 TBP

WAAS140180 Draft Report - Large Scale MST (100L)
Test

7 12JUN02 20JUN02 TBP

WAAS140190 Team Review Draft Report - Large
Scale MST (100L

5 21JUN02 27JUN02 JTC

WAAS140200 DOE Review Draft Report - Large Scale
MST (100L)

5 21JUN02 27JUN02 JWM

WAAS140210 Resolve Comments- Large Scale MST
(100L) Test

5 28JUN02 05JUL02 TBP

WAAS140220 Rev/Approve Final Report- Large Scale
MST (100L)

5 08JUL02 12JUL02 ALL

WAAS140230 Issue Final Report- Large Scale MST
(100L) Test

0 12JUL02 TBP

WAAS140240 Large Scale MST Test - Dispose of
Waste

60 15JUL02 07OCT02 TBP

Permanganate Filtration Test with Actual Waste
WAAS150000 Permanaganate Filtration Test

<HA>
56* 11OCT01A 18JAN02 MRP

WAAS150110 Team Review TTP - Permanaganate
Filtration Test

3* 25OCT01A 31OCT01 JTC

WAAS150120 DOE Review TTP-Permanaganate
Filtration Test

3* 25OCT01A 31OCT01 JWM

WAAS150130 Resolve Comments - Permanaganate
Filtration Test

5 01NOV01 07NOV01 MRP

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Perform Large Scale MST (100L) Test

tied to Analyze and Dilute TK37 Salt Cake Sample
tied to Analyze & Dilute T37 DissolvedSalt Cake
WABB030162
WABB030163

Analyze Test Results

Draft Report - Large Scale MST (100L) Test

Team Review Draft Report - Large Scale MST (100L

DOE Review Draft Report - Large Scale MST (100L)

Resolve Comments- Large Scale MST (100L) Test

Rev/Approve Final Report- Large Scale MST (100L)

Issue Final Report- Large Scale MST (100L) Test

Large Scale MST Test - Dispose of Waste

Permanaganate Filtration Test               <HA>

Permanganate Filtration Test
with Actual Waste

Team Review TTP - Permanaganate Filtration Test

DOE Review TTP-Permanaganate Filtration Test

Resolve Comments - Permanaganate Filtration Test
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS150140 Review/App TTP-Permanaganate
Filtration Test

3 08NOV01 12NOV01 ALL

WAAS150150 Issue TTP-Permanaganate Filtration
Test

0 12NOV01 MRP

WAAS150160 Perform Permanaganate Filtration Test 20 13NOV01 12DEC01 MRP

WAAS150170 Analyze Test Results 3 13DEC01 17DEC01 MRP

WAAS150180 Draft Report - Permanaganate Filtration
Test

7 18DEC01 27DEC01 MRP

WAAS150190 Team Review Draft Report -
Permanaganate Filtrat

5 28DEC01 04JAN02 JTC

WAAS150200 DOE Review Draft Report -
Permanaganate Filtrati

5 28DEC01 04JAN02 JWM

WAAS150210 Resolve Comments- Permanaganate
Filtration Test

5 07JAN02 11JAN02 MRP

WAAS150220 Rev/Approve Final Report-
Permanaganate Filtrati

5 14JAN02 18JAN02 ALL

WAAS150230 Issue Final Report- Permanaganate
Filtration Tes

0 18JAN02 MRP

WAAS150240 Dispose of Waste - Permanaganate
Filtrati

40 21JAN02 18MAR02 ALL

Rotary Microfilter Test at Pilot Scale
WAAS160000 Rotary Microfilter Test At Pilot Scale

<HA>
181* 23OCT01A 18JUL02 MRP

WAAS160010 Develop/Award Procurement
Specfications

16* 23OCT01A 19NOV01 MRP

WAAS160020 Vendor Fabricate/Deliver Rotary
Microfilter

60 20NOV01 15FEB02 MRP

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Review/App TTP-Permanaganate Filtration Test

Issue TTP-Permanaganate Filtration Test

Perform Permanaganate Filtration Test

Obtain Feed Solution from Activity in POW
WAPRM25200

Analyze Test Results

Draft Report - Permanaganate Filtration Test

Team Review Draft Report - Permanaganate Filtrat

DOE Review Draft Report - Permanaganate Filtrati

Resolve Comments- Permanaganate Filtration Test

Rev/Approve Final Report- Permanaganate Filtrati

Issue Final Report- Permanaganate Filtration Tes

Dispose of Waste - Permanaganate Filtrati

Rotary Microfilter Test At Pilot Scale      <HA>

Rotary Microfilter Test at Pilot Scale
with Simulated Waste

Develop/Award Procurement Specfications

Vendor Fabricate/Deliver Rotary Microfilter
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS160030 Install Rotary Microfilter 40 19FEB02 16APR02 MRP

WAAS160035 Install Rotary Microfilter 0 16APR02 MRP

WAAS160040 Procure Chemicals 15 19FEB02 11MAR02 MRP

WAAS160050 Prepare Solutions 15 12MAR02 02APR02 MRP

WAAS160160 Perform Rotary Microfilter Test 40 17APR02 12JUN02 MRP

WAAS160170 Analyze Test Results 3 13JUN02 17JUN02 MRP

WAAS160180 Draft Report - Rotary Microfilter Test 7 18JUN02 26JUN02 MJB

WAAS160190 Team Review Draft Report - Rotary
Microfilter Te

5 27JUN02 03JUL02 JTC

WAAS160200 DOE Review Draft Report - Rotary
Microfilter

5 27JUN02 03JUL02 JWM

WAAS160210 Resolve Comments- Rotary Microfilter
Test

5 05JUL02 11JUL02 MRP

WAAS160220 Rev/Approve Final Report- Rotary
Microfilter Tes

5 12JUL02 18JUL02 ALL

WAAS160230 Issue Final Report- Rotary Microfilter
Test

0 18JUL02 MRP

WAAS160240 Dispose of Waste - Rotary Microfilter
Tes

20 19JUL02 15AUG02 ALL

CST Non-Elutable Ion Exchange
Refine CST Model - ZAM Coefficents
WACST522O Approve Report - ZAM Model, Diffusity 0 31OCT01* FF

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Install Rotary Microfilter

Install Rotary Microfilter

Procure Chemicals

Prepare Solutions

Perform Rotary Microfilter Test

Analyze Test Results

Draft Report - Rotary Microfilter Test

Team Review Draft Report - Rotary Microfilter Te

DOE Review Draft Report - Rotary Microfilter

Resolve Comments- Rotary Microfilter Test

Rev/Approve Final Report- Rotary Microfilter Tes

Issue Final Report- Rotary Microfilter Test

Dispose of Waste - Rotary Microfilter Tes

Approve Report - ZAM Model, Diffusity
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WACSTB Refine ZAM Coefficent & Model
<HA>

3* 15FEB01A 31OCT01 FF

CST Thermal Stability Issue - ORNL
WAORN2332 Resolve Comments - CST Thermal

Stability Issues
10* 23OCT01A 09NOV01 TK

WAORN2333 Approve CST Stability & Thermal Issue
Report

5 12NOV01 16NOV01 JTC

WAORN2334 Issue Report - CST Stability & Thermal
Issues

0 16NOV01 TK

Real Waste Equilibrium - Heated Experiment
WACST5400 Actual Waste Stabilty Studies

<HA>
38* 06JUN01A 21DEC01 TK

WACST5422 Draft Report - Real Waste Heated &
Seeded Tests

28* 03OCT01A 07DEC01 DDW

WACST5431 Team Comment - Real Waste Heated &
Seeded Test

5 10DEC01 14DEC01 DDW

WACST5432 DOE Comment - Real Waste Heated &
Seeded Tests

5 10DEC01 14DEC01 JWM

WACST5434 Resolve Comments - Heated & Seeded
Tests

5 17DEC01 21DEC01 DDW

WACST5436 Issue Report - Real Waste Heated &
Seeded Tests

0 21DEC01 JPM

WACST5437 Dispose of Waste 45 06SEP01A 03JAN02 DDW

UOP Manufacturing Revisions
WACST21I UOP Manufacturing  - Make 2000 Lb of

Product
23* 16MAY01A 30NOV01 WRW

WACST21K UOP Manufacturing - Deliver Product 0 30NOV01 WRW

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Refine ZAM Coefficent & Model               <HA>

Resolve Comments - CST Thermal Stability Issues

Approve CST Stability & Thermal Issue Report

(Obtain Approval Signatures)

Issue Report - CST Stability & Thermal Issues

Actual Waste Stabilty Studies               <HA>

Actual Waste Stability Studies

Draft Report - Real Waste Heated & Seeded Tests

Team Comment - Real Waste Heated & Seeded Test

DOE Comment - Real Waste Heated & Seeded Tests

Resolve Comments - Heated & Seeded Tests

Issue Report - Real Waste Heated & Seeded Tests

Dispose of Waste

UOP Manufacturing  - Make 2000 Lb of Product

Expect Delivery of Composite Sample
16 Nov

UOP Manufacturing - Deliver Product
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WACSTK UOP Manufacturing Revision
<HA>

23* 18OCT00A 30NOV01 WRW

Caustic Side Solvent Extraction
Test Bed and Prototype Contactor Test - ON HOLD
WAAS300000 Contactor Prototype Development ON

HOLD     <HA>
182* 05NOV01 26JUL02 MAN

WAAS300100 Draft TTP- Test Bed/ Contactor Testing 10 05NOV01* 16NOV01 MAN

WAAS300110 Team Review TTP - Test Bed/ Contactor
Testing

5 19NOV01 27NOV01 JTC

WAAS300120 DOE Review TTP-Test Bed/ Contactor
Testing

5 19NOV01 27NOV01 JWM

WAAS300130 Resolve Comments - Test Bed/
Contactor Testing

5 28NOV01 04DEC01 MAN

WAAS300140 Review/App TTP-Test Bed/ Contactor
Testing

3 05DEC01 07DEC01 ALL

WAAS300150 Issue TTP-Test Bed/ Contactor Testing 0 07DEC01 MAN

WAAS300153 Develop Design for Testing Bed 20 05NOV01 04DEC01 MAN

WAAS300154 Issue Preliminary Design for Testing
Bed

0 05DEC01 04DEC01 MAN

WAAS300155 Team Review of Testing Bed Design 5 05DEC01 11DEC01 JTC

WAAS300156 DOE Review of Testing Bed Design 5 05DEC01 11DEC01 JWM

WAAS300157 Resolve/Incorp Comment for Testing
Bed Design

5 12DEC01 18DEC01 MAN

WAAS300158 Rev/Approve Testing Bed Design 5 19DEC01 26DEC01 ALL

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

UOP Manufacturing Revision                  <HA>

Contactor Prototype Development ON HOLD     <HA>

Contactor Prototype Development and Testing

Draft TTP- Test Bed/ Contactor Testing

(on HOLD)

Team Review TTP - Test Bed/ Contactor Testing

DOE Review TTP-Test Bed/ Contactor Testing

Resolve Comments - Test Bed/ Contactor Testing

Review/App TTP-Test Bed/ Contactor Testing

Issue TTP-Test Bed/ Contactor Testing

Develop Design for Testing Bed

Ties to TR&C for Pilot Plant Construction

Issue Preliminary Design for Testing Bed

Team Review of Testing Bed Design

DOE Review of Testing Bed Design

Resolve/Incorp Comment for Testing Bed Design

Rev/Approve Testing Bed Design
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS300159 Issue Final Design for Testing Bed 0 26DEC01 MAN

WAAS300161 Develop A list for Procurement 10 05DEC01 18DEC01 MAN

WAAS300162 Procure Components 40 19DEC01 14FEB02 MAN

WAAS300163 Fabricate/Install Test Bed 80 27DEC01 22APR02 MAN

WAAS300164 Complete Fab/Install Test Bed 0 22APR02 MAN

WAAS300166 ESS Develop Contactors 60 19DEC01 15MAR02 MAN

WAAS300167 Perform Water Tests 5 23APR02 29APR02 MAN

WAAS300168 Prepare Solutions 10 30APR02 13MAY02 MAN

WAAS300169 Perform Test Bed Contactor tests 20 14MAY02 11JUN02 MAN

WAAS300170 Analyze Test Results 10 12JUN02 25JUN02 MAN

WAAS300180 Draft Report - Test Bed/ Contactor
Testing

7 26JUN02 05JUL02 MAN

WAAS300190 Team Review Draft Report - Test Bed/
Contactor T

5 08JUL02 12JUL02 JTC

WAAS300200 DOE Review Draft Report - Test Bed/
Contactor Te

5 08JUL02 12JUL02 JWM

WAAS300210 Resolve Comments- Test Bed/
Contactor Testing

5 15JUL02 19JUL02 MAN

WAAS300220 Rev/Approve Final Report- Test Bed/
Contactor Te

5 22JUL02 26JUL02 ALL

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Issue Final Design for Testing Bed

Develop A list for Procurement

Procure Components

Fabricate/Install Test Bed

Complete Fab/Install Test Bed

ESS Develop Contactors

Perform Water Tests

Prepare Solutions

Perform Test Bed Contactor tests

Analyze Test Results

Draft Report - Test Bed/ Contactor Testing

Team Review Draft Report - Test Bed/ Contactor T

DOE Review Draft Report - Test Bed/ Contactor Te

Resolve Comments- Test Bed/ Contactor Testing

Rev/Approve Final Report- Test Bed/ Contactor Te
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAAS300230 Issue Final Report- Test Bed/ Contactor
Testing

0 26JUL02 MAN

WAAS300240 Dispose of Waste - Test Bed/ Contactor
Te

20 29JUL02 23AUG02 ALL

ESS Batch Distribution w/ Actual Waste
WABB010000 ESS Batch Distribution w/ Actual Waste

<HA>
171* 12NOV01 18JUL02 WRW

WABB010100 Draft TTP- ESS Batch Distribution 10 12NOV01* 27NOV01 WRW

WABB010110 Team Review TTP - ESS Batch
Distribution

5 28NOV01 04DEC01 JTC

WABB010120 DOE Review TTP-ESS Batch
Distribution

5 28NOV01 04DEC01 JWM

WABB010130 Resolve Comments - ESS Batch
Distribution

5 05DEC01 11DEC01 WRW

WABB010140 Review/App TTP-ESS Batch
Distribution

3 12DEC01 14DEC01 ALL

WABB010150 Issue TTP-ESS Batch Distribution 0 31JAN02 WRW

WABB010151 Define Samples 5 12NOV01* 16NOV01 WRW

WABB010152 Collect Samples 30 19NOV01 03JAN02 WRW

WABB010153 Characterize Samples 20 04JAN02 31JAN02 WRW

WABB010154 Treat Samples with MNO4 15 01FEB02 22FEB02 WRW

WABB010160 Perform ESS Batch Distn Tests w/
Supernate

40 03APR02 29MAY02 WRW

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Issue Final Report- Test Bed/ Contactor Testing

Dispose of Waste - Test Bed/ Contactor Te

ESS Batch Distribution w/ Actual Waste <HA>

ESS Batch Distribution Tests with Actual Wastes

Draft TTP- ESS Batch Distribution

Team Review TTP - ESS Batch Distribution

DOE Review TTP-ESS Batch Distribution

Resolve Comments - ESS Batch Distribution

Review/App TTP-ESS Batch Distribution

Issue TTP-ESS Batch Distribution

Define Samples

Collect Samples

Characterize Samples

SCO Defined Activitiy

Treat Samples with MNO4

SCO Defined Activitiy

Perform ESS Batch Distn Tests w/ Supernate

SCO Defined Activitiy
completion of WABB020230 Analytical Method
Development preferred
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WABB010161 Complete ESS Batch Distn Tests w/
Supernate

0 29MAY02 WRW

WABB010162 Perform ESS Batch Distn Tests w/ Salt
Cake

52 25FEB02 08MAY02 WRW

WABB010165 Perform ESS Batch Distn Tests w/
KMNO4

52 25FEB02 08MAY02 WRW

WABB010170 Analyze Test Results - Salt Cake &
KMNO4

10 09MAY02 22MAY02 WRW

WABB010171 Analyze Test Results - Supernate 10 30MAY02 12JUN02 WRW

WABB010180 Draft Report - ESS Batch Distribution 10 13JUN02 26JUN02 WRW

WABB010190 Team Review Draft Report - ESS Batch
Distributio

5 27JUN02 03JUL02 JTC

WABB010200 DOE Review Draft Report - ESS Batch
Distribution

5 27JUN02 03JUL02 JWM

WABB010210 Resolve Comments- ESS Batch
Distribution

5 05JUL02 11JUL02 WRW

WABB010220 Rev/Approve Final Report- ESS Batch
Distribution

5 12JUL02 18JUL02 ALL

WABB010230 Issue Final Report- ESS Batch
Distribution

0 18JUL02 WRW

WABB010240 Dispose of Waste - ESS Batch
Distribution

20 19JUL02 15AUG02 ALL

Analytical Methods for Cs-137/ICP-MS Development
WABB020000 Analytical Methods Cs-137 123* 05NOV01 02MAY02 FMP

WABB020100 Draft TTP- Analytical Methods Cs-137 13 05NOV01* 21NOV01 FMP

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Complete ESS Batch Distn Tests w/ Supernate

Perform ESS Batch Distn Tests w/ Salt Cake

Perform ESS Batch Distn Tests w/ KMNO4

SCO Defined Activitiy

Analyze Test Results - Salt Cake & KMNO4

Analyze Test Results - Supernate

Draft Report - ESS Batch Distribution

Team Review Draft Report - ESS Batch Distributio

DOE Review Draft Report - ESS Batch Distribution

Resolve Comments- ESS Batch Distribution

Rev/Approve Final Report- ESS Batch Distribution

Issue Final Report- ESS Batch Distribution

TFA HQ Milestone B1.2 of 7/30/2002

Dispose of Waste - ESS Batch Distribution

Analytical Methods Cs-137

Analytical Methods for Cs-137 and Other
Radionuclides in Solvent Samples

Draft TTP- Analytical Methods Cs-137
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WABB020110 Team Review TTP - Analytical Methods
Cs-137

5 26NOV01 30NOV01 JTC

WABB020120 DOE Review TTP-Analytical Methods
Cs-137

5 26NOV01 30NOV01 JWM

WABB020130 Resolve Comments - Analytical
Methods Cs-137

5 03DEC01 07DEC01 FMP

WABB020140 Review/App TTP-Analytical Methods
Cs-137

3 10DEC01 12DEC01 ALL

WABB020150 Issue TTP-Analytical Methods Cs-137 0 12DEC01 FMP

WABB020155 Specify and order Equipment 20 13DEC01 11JAN02 FMP

WABB020160 Complete Installation of Equip for
Direct Inject

20 14JAN02 08FEB02 FMP

WABB020161 Complete Installation of Equip for
Direct Inject

0 08FEB02 FMP

WABB020162 Perform Direct Injection Testing 20 11FEB02 11MAR02 FMP

WABB020170 Analyze Test Results 15 12MAR02 02APR02 FMP

WABB020180 Draft Report - Analytical Methods
Cs-137

7 03APR02 11APR02 FMP

WABB020190 Team Review Draft Report - Analytical
Methods Cs

5 12APR02 18APR02 JTC

WABB020200 DOE Review Draft Report - Analytical
Methods Cs-

5 12APR02 18APR02 JWM

WABB020210 Resolve Comments- Analytical Methods
Cs-137

5 19APR02 25APR02 FMP

WABB020220 Rev/Approve Final Report- Analytical
Methods Cs-

5 26APR02 02MAY02 ALL

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Team Review TTP - Analytical Methods Cs-137

DOE Review TTP-Analytical Methods Cs-137

Resolve Comments - Analytical Methods Cs-137

Review/App TTP-Analytical Methods Cs-137

Issue TTP-Analytical Methods Cs-137

Specify and order Equipment

(Funding Authorization Needed)

Complete Installation of Equip for Direct Inject

Complete Installation of Equip for Direct Inject

Perform Direct Injection Testing

Analyze Test Results

Draft Report - Analytical Methods Cs-137

Team Review Draft Report - Analytical Methods Cs

DOE Review Draft Report - Analytical Methods Cs-

Resolve Comments- Analytical Methods Cs-137

Rev/Approve Final Report- Analytical Methods Cs-
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WABB020230 Issue Final Report- Analytical Methods
Cs-137

0 02MAY02 FMP

WABB020240 Dispose of Waste - Analytical Methods
Cs-

20 03MAY02 31MAY02 ALL

2cm Contactor Test w/ Dissolved Salt Cake
WABB030000 2 cm Contactor Test with HLW

SaltCake       <HA>
203* 29OCT01A 19AUG02 MAN

WABB030100 Draft TTP- 2CM Contactor Test
w/SaltCake

15* 29OCT01A 16NOV01 MAN

WABB030110 Team Review TTP - 2CM Contactor Test
w/SaltCake

5 19NOV01 27NOV01 JTC

WABB030120 DOE Review TTP-2CM Contactor Test
w/SaltCake

5 19NOV01 27NOV01 JWM

WABB030130 Resolve Comments - 2CM Contactor
Test w/SaltCake

5 28NOV01 04DEC01 MAN

WABB030140 Review/App TTP-2CM Contactor Test
w/SaltCake

3 05DEC01 07DEC01 ALL

WABB030150 Issue TTP-2CM Contactor Test
w/SaltCake

0 07DEC01 MAN

WABB030160 Receive TK37 Dissolved Salt Cake
Solution

5 30APR02* 06MAY02 MAN

WABB030161 Receive TK37 Dissolved Salt Cake
Solution

0 06MAY02 MAN

WABB030162 Analyze and Dilute TK37 Dissovled Salt
Cake solu

15 07MAY02 28MAY02 MAN

WABB030163 Filter TK37 Dissovled Salt Cake
Solution

10 29MAY02 11JUN02 MAN

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Issue Final Report- Analytical Methods Cs-137

Dispose of Waste - Analytical Methods Cs-

2 cm Contactor Test with HLW SaltCake       <HA>

2-cm Contractor Tests with
Actual Dissolved Salt Cake Waste

Draft TTP- 2CM Contactor Test w/SaltCake

This TTP Covers Contactor Test with Salt Cake
and 2 cm Contactor Test with Optimized Solvent

Team Review TTP - 2CM Contactor Test w/SaltCake

DOE Review TTP-2CM Contactor Test w/SaltCake

Resolve Comments - 2CM Contactor Test w/SaltCake

Review/App TTP-2CM Contactor Test w/SaltCake

Issue TTP-2CM Contactor Test w/SaltCake

Receive TK37 Dissolved Salt Cake Solution

HLW is developing schedule for Sample Pull
Dates will be incorporated as schedule becomes
available

Receive TK37 Dissolved Salt Cake Solution

Analyze and Dilute TK37 Dissovled Salt Cake solu

Filter TK37 Dissovled Salt Cake Solution
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WABB030164 Complete Analyze and Dilute TK37 0 11JUN02 MAN

WABB030167 Perform 2CM Contactor Test
w/SaltCake

15 12JUN02 02JUL02 MAN

WABB030168 Complete 2CM Contactor Test
w/SaltCake

0 02JUL02 MAN

WABB030170 Compile and Analyze Test Results 15 03JUL02 24JUL02 MAN

WABB030180 Draft Report - 2CM Contactor Test
w/SaltCake

5 25JUL02 31JUL02 MAN

WABB030190 Team Review Draft Report - 2CM
Contactor Test w/

5 01AUG02 07AUG02 JTC

WABB030200 DOE Review Draft Report - 2CM
Contactor Test w/S

5 01AUG02 07AUG02 JWM

WABB030210 Resolve Comments- 2CM Contactor
Test w/SaltCake

5 08AUG02 14AUG02 MAN

WABB030220 Rev/Approve Final Report- 2CM
Contactor Test w/S

3 15AUG02 19AUG02 ALL

WABB030230 Issue Final Report- 2CM Contactor Test
w/SaltCak

0 19AUG02 MAN

WABB030240 Dispose of Waste - 2CM Contactor Test
w/S

60 20AUG02 12NOV02 ALL

2cm Contactor Test w/ Optimized Solvent
WABB040000 2-cm Contactor Test with Optimized

Solvent <HA>
125* 28NOV01 28MAY02 MCT

WABB040160 Test operations of Existing Contactors 10 28NOV01* 11DEC01 MCT

WABB040161 Replace Parts on Existing stages 15 12DEC01 03JAN02 MCT

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Complete Analyze and Dilute TK37

Perform 2CM Contactor Test w/SaltCake

Complete 2CM Contactor Test w/SaltCake

Compile and Analyze Test Results

Draft Report - 2CM Contactor Test w/SaltCake

Team Review Draft Report - 2CM Contactor Test w/

DOE Review Draft Report - 2CM Contactor Test w/S

Resolve Comments- 2CM Contactor Test w/SaltCake

Rev/Approve Final Report- 2CM Contactor Test w/S

Issue Final Report- 2CM Contactor Test w/SaltCak

TFA HQ Milestone B3.3 of 8/15/02

Dispose of Waste - 2CM Contactor Test w/S

2-cm Contactor Test with Optimized Solvent <HA>

2-cm Contactor Test with Optimized Solvent
Composition and Actual Waste From Tanks 37/44

Test operations of Existing Contactors

Test will begin after Am/Cm Activity AMSR0370
Projected end Date as of W/E 10/28 is 11/28

Replace Parts on Existing stages
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WABB040162 Dilute & Analyze Tk37/44 Composite
Samples

15 04JAN02 24JAN02 MCT

WABB040163 Perform Contactor Operational
Checkout

20 25JAN02 22FEB02 MCT

WABB040164 Filter Tk37/44 Composite Sample 5 25FEB02 01MAR02 MCT

WABB040165 Obtain Optimized Solvent 20 04JAN02 31JAN02 MCT

WABB040166 Complete Contactor Operational
Checkout

0 22FEB02 MCT

WABB040167 Perform Contactor Test w/Tk 37/44
Solvent

15 25FEB02 15MAR02 MCT

WABB040170 Analyze Test Results 20 18MAR02 15APR02 MCT

WABB040180 Draft Report - 2CM Contactor Test
w/Solvent

15 16APR02 06MAY02 MCT

WABB040190 Team Review Draft Report - 2CM
Contactor Test w/

5 07MAY02 13MAY02 JTC

WABB040200 DOE Review Draft Report - 2CM
Contactor Test w/S

5 07MAY02 13MAY02 JWM

WABB040210 Resolve Comments- 2CM Contactor
Test w/Solvent

5 14MAY02 20MAY02 MCT

WABB040220 Rev/Approve Final Report- 2CM
Contactor Test w/S

5 21MAY02 28MAY02 ALL

WABB040230 Issue Final Report- 2CM Contactor Test
w/Solvent

0 28MAY02 MCT

WABB040240 Dispose of Waste for 2CM Contactor
Test

60 29MAY02 21AUG02 ALL

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Dilute & Analyze Tk37/44 Composite Samples

Perform Contactor Operational Checkout

Filter Tk37/44 Composite Sample

Obtain Optimized Solvent

Complete Contactor Operational Checkout

Perform Contactor Test w/Tk 37/44 Solvent

Analyze Test Results

Draft Report - 2CM Contactor Test w/Solvent

Team Review Draft Report - 2CM Contactor Test w/

DOE Review Draft Report - 2CM Contactor Test w/S

Resolve Comments- 2CM Contactor Test w/Solvent

Rev/Approve Final Report- 2CM Contactor Test w/S

Issue Final Report- 2CM Contactor Test w/Solvent

Dispose of Waste for 2CM Contactor Test
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

Identify Organic Compounds in SRS HLW
WABB050100 Identify Organic Compounds in SRS

HLW       <HA>
204* 10DEC01 30SEP02 DDW

WABB050150 Define Suspected Organics 30 10DEC01* 22JAN02 DDW

WABB050151 Draft Report - Suspected Organics 10 23JAN02 05FEB02 DDW

WABB050153 Team Review Draft Report - Suspected
Organics

5 06FEB02 12FEB02 JTC

WABB050154 DOE Review Draft Report - Suspected
Organics

5 06FEB02 12FEB02 JWM

WABB050155 Resolve Comments- Suspected
Organics

5 13FEB02 20FEB02 DDW

WABB050156 Rev/Approve Final Report- Suspected
Organics

5 21FEB02 27FEB02 ALL

WABB050157 Issue Final Report- Suspected Organics 0 27FEB02 DDW

WABB050160 Assess Existing HLW Samples 40 05NOV01* 03JAN02 WRW

WABB050161 Perform Sample Characterization 20 04JAN02 31JAN02 WRW

WABB050162 Decision: Pathforward with Sample
shipment

0 31JAN02 WRW

WABB050164 Package and Ship Samples 20 28FEB02 27MAR02 WRW

WABB050165 Complete Package and Ship Samples 0 27MAR02 WRW

WABB050167 Develop Organic Characterization
Method

125 03DEC01* 31MAY02 WRW

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Identify Organic Compounds in SRS HLW       <HA>

Identification of Organic Compounds and
Actinide Characterization of SRS HLW

Define Suspected Organics

Draft Report - Suspected Organics

Team Review Draft Report - Suspected Organics

DOE Review Draft Report - Suspected Organics

Resolve Comments- Suspected Organics

Rev/Approve Final Report- Suspected Organics

Issue Final Report- Suspected Organics

Assess Existing HLW Samples

Perform Sample Characterization

Decision: Pathforward with Sample shipment

Is Return Needed??

Package and Ship Samples

Complete Package and Ship Samples

Develop Organic Characterization Method
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WABB050168 Perform Actinide Studies 21 01JUL02* 30JUL02 WRW

WABB050169 Perform Organic Characterization 21 01JUL02 30JUL02 WRW

WABB050175 Recieve Samples Back 22 01AUG02* 30AUG02 WRW

WABB050180 Dispose of Samples 20 03SEP02 30SEP02 WRW

Internal Irradiation Tests with Actual Waste
WACX412M00 Internal Irradiation Tests with Actual

Waste<HA>
139* 07SEP00A 17MAY02 WRW

WACX412M01 Revise Task Plan for In-Cell, Internal
Irradiati

8* 01OCT01A 07NOV01 WRW

WACX412M02 Review Task Plan for Internal
Irradiation

5 08NOV01 14NOV01 WRW

WACX412M03 Resolve and Incorporate Comments,
Internal Irrad

5 15NOV01 21NOV01 WRW

WACX412N01 Test Prep and Equipment Procurement
& Setup

6* 26NOV01 03DEC01 WRW

WACX412N02 Start Test and Collect Periodic Samples 80 04DEC01 28MAR02 WRW

WACX412N03 Complete Internal Irradiation Tests 0 28DEC01* WRW

WACX412P01 Analyze Data 80 18DEC01 12APR02 WRW

WACX412W Draft  Internal Irradiation Test Report 15 15APR02 03MAY02 WRW

WACX412W01 DOE Review Internal Irradiation Test
Report

5 06MAY02 10MAY02 JWM

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Perform Actinide Studies

Perform Organic Characterization

Recieve Samples Back

Dispose of Samples

Internal Irradiation Tests with Actual Waste<HA>

Internal Irradiation Test with Actual Waste

Revise Task Plan for In-Cell, Internal Irradiati

Review Task Plan for Internal Irradiation

Resolve and Incorporate Comments, Internal Irrad

Test Prep and Equipment Procurement & Setup

Start Test and Collect Periodic Samples

Complete Internal Irradiation Tests

Analyze Data

Draft  Internal Irradiation Test Report

DOE Review Internal Irradiation Test Report
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WACX412W02 Team Review Internal Irradiation Test
Report

5 06MAY02 10MAY02 WRW

WACX412X Incorporate Comments - Internal Irrad
Report

5 13MAY02 17MAY02 WRW

WACX412Y Approve - Internal Irradiation Test
Report

5 20MAY02 24MAY02 WRW

WACX412Z Issue Internal Irradiation Test Report 0 24MAY02 WRW

Solvent Extraction System Management
WABB070300 Complete Midyear Review 0 28MAR02* HDH

WABB070400 Complete Summary R & D Report 0 30SEP02* HDH

Simulated Flowsheet Testing w/Modified Solvent
WABB080000 Simulated Flowsheet Test-Optimized

Solvent  <HA>
195* 23OCT01A 07AUG02 MCR

WABB080100 Develop Experimental and QA Plan 6* 23OCT01A 05NOV01 MCR

WABB080101 Perform Internal Review 5 06NOV01 12NOV01 MCR

WABB080102 Incorporate Internal Review Comments 5 13NOV01 19NOV01 MCR

WABB080103 External DOE Review of Experimental
and QA Plan

5 20NOV01 28NOV01 JWM

WABB080104 Incorporate External Review
Comments

5 29NOV01 05DEC01 MCR

WABB080105 Final ANL Review and Approval 5 06DEC01 12DEC01 MCR

WABB080106 Issue ANL Experimental and QA Plan 1 13DEC01 13DEC01 MCR

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Team Review Internal Irradiation Test Report

Incorporate Comments - Internal Irrad Report

Approve - Internal Irradiation Test Report

Issue Internal Irradiation Test Report

Complete Midyear Review

Complete Summary R & D Report

Simulated Flowsheet Test-Optimized Solvent  <HA>

Simulant Flowsheet Testing
with Optimized Solvent (2-cm Scale)

Develop Experimental and QA Plan

Perform Internal Review

Incorporate Internal Review Comments

External DOE Review of Experimental and QA Plan

Incorporate External Review Comments

Final ANL Review and Approval

Issue ANL Experimental and QA Plan
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WABB080110 Prepare for Tests 75 14DEC01 03APR02 MCR

WABB080120 Peform Cold Test 6 06MAR02 13MAR02 MCR

WABB080130 Perform Operational Readiness Review 6 21MAR02 28MAR02 MCR

WABB080140 Peform Proof of Concept Test 5 04APR02 10APR02 MCR

WABB080150 Perform Analysis of Samples 10 11APR02 24APR02 MCR

WABB080160 Cleanup Contactor Test Facility 40 25APR02 20JUN02 MCR

WABB080170 Prepare Technical Report 32 25APR02 10JUN02 MCR

WABB080180 Perform Internal Review 10 11JUN02 24JUN02 MCR

WABB080190 Incorporate Internal Review Comments 11 25JUN02 10JUL02 MCR

WABB080200 External DOE Review of Technical
Report

5 11JUL02 17JUL02 MCR

WABB080210 Incorporate External Review
Comments

5 18JUL02 24JUL02 MCR

WABB080220 Final ANL Review and Approval 5 25JUL02 31JUL02 MCR

WABB080230 Issue ANL Technical Report 5 01AUG02 07AUG02 MCR

Contractor Solids Performance
WACX41400 Contractor Solids Performance

<HA>
10* 02OCT00A 09NOV01 LNK

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Prepare for Tests

Peform Cold Test

Perform Operational Readiness Review

Peform Proof of Concept Test

Perform Analysis of Samples

Cleanup Contactor Test Facility

Prepare Technical Report

Perform Internal Review

Incorporate Internal Review Comments

External DOE Review of Technical Report

Incorporate External Review Comments

Final ANL Review and Approval

Issue ANL Technical Report

Contractor Solids Performance       <HA>

Contactor Solids Performance
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WACX414040 Resolve Technical Review Issues 10 29OCT01A 09NOV01 LNK

WACX414070 Issue Test Report - Contactor Thruput 0 09NOV01 REE

WACX414080 Issue Test Report - Contactor
Thruput/Efficency

0 09NOV01 JTC

Test Performance of 5 cm CINC Contactor
WAANL75001 Test Performance of 5cm CINC

Contactor <HA>
15* 01OCT01A 16NOV01 RL

WAANL7513 DOE Review 5cm CINC Contactor and
D Value

5 29OCT01A 02NOV01 RL

WAANL7514 Team Review Draft 5cm CINC
Contactor and D Value

5 29OCT01A 02NOV01 RL

WAANL7515 Incorporate Comments - 5cm CINC
Contactor and D

5 05NOV01 09NOV01 RL

WAANL7516 Approve 5cm CINC Contactor and D
Value

5 12NOV01 16NOV01 RL

WAANL7517 Issue 5cm CINC Contactor and D Value
Report

0 16NOV01 RL

Establish Settling Rate Parameters
WAANL75000 Establish Settling Rate Parameters

<HA>
8* 01OCT01A 07NOV01 RL

WAANL7530 Incorporate Comments - Decanter
Report

5* 29OCT01A 02NOV01 RL

WAANL7535 Approve Decanter Report 3 05NOV01 07NOV01 RL

WAANL7540 Issue Decanter Report 0 07NOV01 RL

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Resolve Technical Review Issues

Convert to ORNL TM Format for Release

Issue Test Report - Contactor Thruput

Issue Test Report - Contactor Thruput/Efficency

Test Performance of 5cm CINC Contactor <HA>

DOE Review 5cm CINC Contactor and D Value

Team Review Draft 5cm CINC Contactor and D Value

Incorporate Comments - 5cm CINC Contactor and D

Approve 5cm CINC Contactor and D Value

Issue 5cm CINC Contactor and D Value Report

Establish Settling Rate Parameters <HA>

Establish Settling Rate Parameters Required for
Sizing Decanting Tank for Solvent Recovery

Incorporate Comments - Decanter Report

Approve Decanter Report

Issue Decanter Report
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAPLAN610 Develop Schedule -High Nitrite Ion
Concentration

18 05NOV01* 30NOV01 RL

WAPLAN620 Develop Schedule -Nitration of Solvent 18 05NOV01* 30NOV01 RL

WAPLAN630 Develop Schedule - Provide Vapor
Pressure Data

18 05NOV01* 30NOV01 RL

Support for Simplification of Solvent Recovery
WAANL7300 Evaluate Performance of 4 cm

Contactor <HA>
45* 04OCT00A 03JAN02 RL

WAANL7424 Prepare Report on Solvent Recovery
from Aqeous

19* 30MAR01A 26NOV01 RL

WAANL7426 Perform Internal Rev Solvent Recovery
from Aqeou

5 27NOV01 03DEC01 MCR

WAANL7428 Incorporate Internal Review Comments 5 04DEC01 10DEC01 MCR

WAANL7430 External DOE Review Solvent Recovery
from Aqeous

5 11DEC01 17DEC01 JWM

WAANL7432 Incorporate External Review
Comments

5 18DEC01 24DEC01 MCR

WAANL7434 Final ANL Review and Approval 5 26DEC01 02JAN02 MCR

WAANL7436 Issue ANL Solvent Recovery from
Aqeous

1 03JAN02 03JAN02 MCR

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Develop Schedule -High Nitrite Ion Concentration

Develop Schedule -
Impacts of High Nitrite Ion Concentration
on Stripping of Cesium

Develop Schedule -Nitration of Solvent

Develop Schedule -
Nitration of Solvent Containing
High Concentrations of Nitrite

Develop Schedule - Provide Vapor Pressure Data

Develop Schedule -
Provide Vapor Pressure Data
CSSX Solvent Components

Evaluate Performance of 4 cm Contactor <HA>

Evaluate the Performance of the 4 cm
2-Stage Contactor Unit for
Organic Removal of the Strip Effluent

Prepare Report on Solvent Recovery from Aqeous

Perform Internal Rev Solvent Recovery from Aqeou

Incorporate Internal Review Comments

External DOE Review Solvent Recovery from Aqeous

Incorporate External Review Comments

Final ANL Review and Approval

Issue ANL Solvent Recovery from Aqeous

Sheet 33 of 45



Sheet 34 of 45

ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAANL7526 Path Forward for Aqueous Strip 0 28OCT01* RL

WAANL7545 Demonstrate Solvent Recovery from
Aqeuos Strip

40 29OCT01 26DEC01 RL

WAANL7550 Prepare Solvent Recovery Report 10 27DEC01 10JAN02 RL

WAANL7555 DOE Review Draft Solvent Recovery
Report

5 11JAN02 17JAN02 RL

WAANL7560 Team Review Draft Solvent Recovery
Report

5 11JAN02 17JAN02 RL

WAANL7565 Incorporate Comments - Solvent
Recovery Report

5 18JAN02 24JAN02 RL

WAANL7570 Approve Solvent Recovery Report 3 25JAN02 29JAN02 RL

WAANL7575 Issue Solvent Recovery Report 0 29JAN02 RL

CSSX Real Waste Contactor Testing
WACX24500 Organic Analysis from FY01 Actual

Waste Test<HA>
18* 12JUL01A 21NOV01 DDW

WACX2451 Revise Draft Report 3* 12JUL01A 31OCT01 DDW

WACX2455 Team Comment Interim Draft Report 5 01NOV01 07NOV01 JTC

WACX2457 DOE Comment Interim Draft Report 5 01NOV01 07NOV01 JWM

WACX2459 Resolve Comments - Contactor Test
Report

5 08NOV01 14NOV01 DDW

WACX2461 Approve Revised Final Report -
Contactor Test

5 15NOV01 21NOV01 JPM

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Path Forward for Aqueous Strip

Yes - Proceed with Activities WAANL7545 - 7575
No - Eliminate Activities WAANL7545 - 7575

Demonstrate Solvent Recovery from Aqeuos Strip

Delete per ANL

Prepare Solvent Recovery Report

Delete per ANL

DOE Review Draft Solvent Recovery Report

Delete per ANL

Team Review Draft Solvent Recovery Report

Delete per ANL

Incorporate Comments - Solvent Recovery Report

Delete per ANL

Approve Solvent Recovery Report

Delete per ANL

Issue Solvent Recovery Report

Delete per ANL

Organic Analysis from FY01 Actual Waste Test<HA>

Organic Analysis form FY 01 Actual
Waste Flowsheet Test

Revise Draft Report

Team Comment Interim Draft Report

DOE Comment Interim Draft Report

Resolve Comments - Contactor Test Report

Approve Revised Final Report - Contactor Test
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WACX2463 Issue Approved Final Report -
Contactor Test

0 21NOV01 JPM

CSSX Actual Waste Test with Dissolved Salt Cake
WACX250180 Draft Report - Real Waste Test

w/Dissolute Salt
9* 16OCT01A 08NOV01 DDW

WACX250190 Team Comment Draft Report - Real
Waste Test

5 09NOV01 15NOV01 JTC

WACX250200 DOE Comment Draft Report - Real
Waste Test

5 09NOV01 15NOV01 JWM

WACX250210 Resolve Comments - Real Waste Test
w/Dissolute

5 16NOV01 26NOV01 DDW

WACX250220 Approve Final Report 5 27NOV01 03DEC01 JPM

WACX250230 Issue Approved Final Report 0 03DEC01 DDW

WACX25179 Actual Waste Batch Test with
Dissolved Salt <HA>

24* 16OCT01A 03DEC01 DDW

CSSX - Criticality Issues
WACX26000 CSSX Criticality Issues              <HA> 56* 09NOV01 31JAN02 WRW

WACX260171 CSSX Criticality Study - DOE Approve
AOP Change

0 09NOV01* WRW

WACX260172 Complete Analyses - CSSX Criticality
Study

4 12NOV01 15NOV01 WRW

WACX260180 Pathforward- Perform ESS Protocol for
Limiting C

0 19NOV01 JTC

WACX260190 Perform ESS Testing- CSSX Criticality
Study

17 19NOV01 19DEC01 WRW

WACX260200 Perform Analyses - CSSX Criticality
Study

5 20DEC01 02JAN02 WRW

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Issue Approved Final Report - Contactor Test

Draft Report - Real Waste Test w/Dissolute Salt

Team Comment Draft Report - Real Waste Test

DOE Comment Draft Report - Real Waste Test

Resolve Comments - Real Waste Test w/Dissolute

Approve Final Report

Issue Approved Final Report

Actual Waste Batch Test with Dissolved Salt <HA>

Actual Waste Batch Test
with Dissolved Salt Cake

CSSX Criticality Issues              <HA>

CSSX  Criticality Issues

CSSX Criticality Study - DOE Approve AOP Change

Complete Analyses - CSSX Criticality Study

On HOLD

Pathforward- Perform ESS Protocol for Limiting C

Perform ESS Testing- CSSX Criticality Study

Perform Analyses - CSSX Criticality Study
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WACX260210 Draft Report - CSSX Criticality Study 7 20DEC01 07JAN02 WRW

WACX260220 Team Review Draft Report - CSSX
Criticality Stud

5 08JAN02 15JAN02 JTC

WACX260230 DOE Review Draft Report - CSSX
Criticality Study

5 08JAN02 15JAN02 JWM

WACX260240 Incorporate Comments - CSSX
Criticality Study

5 16JAN02 23JAN02 WRW

WACX260250 Review/Approve Draft Report - CSSX
Criticality

5 24JAN02 31JAN02 JPM

WACX260260 Issue Final Report - CSSX Criticality
Study

0 31JAN02 WRW

Basic Data for Optimized Solvent
WAORNA100 Basic Data for Optimized Solvent

<HA>
16* 10AUG01A 19NOV01 LNK

WAORNA134 BOBCalix-6 Solubility 43* 15OCT01A 31DEC01 LNK

WAORNA160 Prepare Interim Letter Report 10* 24OCT01A 09NOV01 LNK

WAORNA161 Team Review Interim Letter Report 3 12NOV01 14NOV01 JTC

WAORNA162 DOE Review Interim Letter Report 3 12NOV01 14NOV01 JWM

WAORNA163 Incorporate Comments - Interim Letter
Report

2 15NOV01 19NOV01 WRW

WAORNA165 Issue Approved Interim Letter Report 0 19NOV01 WRW

Solvent Preparation
WAORNA200 Solvent Preparation                  <HA> 21* 17AUG01A 28NOV01 LNK

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Draft Report - CSSX Criticality Study

Team Review Draft Report - CSSX Criticality Stud

DOE Review Draft Report - CSSX Criticality Study

Incorporate Comments - CSSX Criticality Study

Review/Approve Draft Report - CSSX Criticality

Issue Final Report - CSSX Criticality Study

Basic Data for Optimized Solvent            <HA>

Basic Data for Optimized Solvent

BOBCalix-6 Solubility

Prepare Interim Letter Report

Team Review Interim Letter Report

DOE Review Interim Letter Report

Incorporate Comments - Interim Letter Report

Issue Approved Interim Letter Report

Solvent Preparation                  <HA>

Solvent Preparation

Sheet 36 of 45



Sheet 37 of 45

ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAORNA230 Prepare Large Lot of Optimized Solvent 5 20NOV01 28NOV01 LNK

Optimized Solvent Flowsheet Modeling
WAORNA300 Optimized Solvent Flowsheet Modelling

<HA>
52* 07SEP01A 14JAN02 LNK

WAORNA320 ANL - Prepare Interim Letter Report 9 02JAN02 14JAN02 RL

Contactor Hydraulic Performance Optimized Solvt
WAORNA400 ANL - Contactor Hydraulic Performance

<HA>
46* 20AUG01A 04JAN02 LNK

WAORNA432 Physical Property Measurements 0* 20NOV01 19NOV01 LNK

WAORNA450 Execute Test Plan 10 20NOV01 05DEC01 LNK

WAORNA460 Prepare Interim Letter Report 20 06DEC01 04JAN02 LNK

Analysis of Solvent and Solvent Wash Studies
WAORNA500 Analytical Support - Solvent

Simplication <HA>
8* 13AUG01A 07NOV01 LNK

WAORNA520 Prepare Interim Letter Report 8* 22OCT01A 07NOV01 LNK

Prepare Solvent for R&D Task
WAORNB200 ORO 1WT22 ORNL Salt Processing

Experiments  <HA>
280* 12NOV01 23DEC02 LNK

WAORNB220 Modifier Synthesis & Solvent
Preparation

53 12NOV01* 29JAN02 LNK

WAORNB230 Complete Solvent Preparation Tasks 0 29JAN02 LNK

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Prepare Large Lot of Optimized Solvent

Need Interim Letter Report onSolvent Composition
and approval - restrained by WAORNA165

Optimized Solvent Flowsheet Modelling       <HA>

Optimized Solvent Flowsheet Modelling

ANL - Prepare Interim Letter Report

Delete Task Per ANL

ANL - Contactor Hydraulic Performance      <HA>

Contactor Hydraulic Performance
of Optimized Solvent

Physical Property Measurements

Execute Test Plan

Prepare Interim Letter Report

Analytical Support - Solvent Simplication <HA>

Analytical Support for
Simplication of Solvent Recovery System

Prepare Interim Letter Report

ORO 1WT22 ORNL Salt Processing Experiments  <HA>

Modifier Synthesis & Solvent Preparation

Start Constrained by delivery of Material

Complete Solvent Preparation Tasks
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAORNB232 Procure Extractant 84* 23OCT01A 20JAN02 LNK

WAORNB234 Procure Modifier (3.5 Kg) 50 01NOV01* 15JAN02 LNK

Chemical/Physical Exp on the Modified Solvt Comp
WAORNB240 Chemical Physical Experiments <HA> 210* 20NOV01 20SEP02 LNK

WAORNB250 Conduct Experimental Studies 147 20NOV01 21JUN02 LNK

WAORNB270 Prepared draft of Chem/Phys report 21 24JUN02 23JUL02 LNK

WAORNB280 ORNL Technical review of report 10 24JUL02 06AUG02 LNK

WAORNB290 TFA technical review 10 24JUL02 06AUG02 HDH

WAORNB300 SRTC technical review 10 24JUL02 06AUG02 SDF

WAORNB310 DOE technical review 10 24JUL02 06AUG02 JWM

WAORNB320 Resolve technical review comments 10 07AUG02 20AUG02 LNK

WAORNB330 Editorial review 6 21AUG02 28AUG02 LNK

WAORNB340 Resolve editing comments 10 29AUG02 12SEP02 LNK

WAORNB350 Print report 6 13SEP02 20SEP02 LNK

WAORNB360 Submit Report to OSTI 0 20SEP02 LNK

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Procure Extractant

Ninety Day Delivery Time Quoted by Vendor

Procure Modifier (3.5 Kg)

Need, Start, Stop dates, from Moyer, Bonnessen -

Chemical Physical Experiments <HA>

Chemical Physical Property Experiments on
the Modified Solvent Compostion

Conduct Experimental Studies

Further Detail to be provided by LNK
Start Restrained by approval of interim
letter report on Solvent Composition, WAORNA165

Prepared draft of Chem/Phys report

ORNL Technical review of report

TFA technical review

SRTC technical review

DOE technical review

Resolve technical review comments

Editorial review

Resolve editing comments

Print report

Submit Report to OSTI
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

Check Cs D Model Against Experimental Results
WAORN370 Check Cs Distribution Model Against

Expemt' <HA>
148* 23MAY02 23DEC02 LNK

WAORNB380 Model Validation & Data Refinement 85 23MAY02* 23SEP02 LNK

WAORNB400 Prepared draft of D Model report 26 24SEP02 29OCT02 LNK

WAORNB410 ORNL Peer review of report 10 30OCT02 12NOV02 LNK

WAORNB420 TFA technical review 10 30OCT02 12NOV02 HDH

WAORNB430 SRTC technical review 10 30OCT02 12NOV02 SDF

WAORNB440 DOE technical review 10 30OCT02 12NOV02 JWM

WAORNB450 Resolve technical review comments 8 13NOV02 22NOV02 LNK

WAORNB460 Editorial review 5 25NOV02 03DEC02 LNK

WAORNB470 Resolve editing comments 10 04DEC02 17DEC02 LNK

WAORNB480 Print report 4 18DEC02 23DEC02 LNK

WAORNB490 Submit Report to OSTI 0 23DEC02 LNK

Effect of NaOH Concentration Emulsion Formation
WAORNB500 Effect of NaOH Concentration on

Emulsion For
121* 23OCT01A 23APR02 LNK

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Check Cs Distribution Model Against Expemt' <HA>

Check Cesium Distribution
Model Against Experimental Results

Model Validation & Data Refinement

Prepared draft of D Model report

ORNL Peer review of report

TFA technical review

SRTC technical review

DOE technical review

Resolve technical review comments

Editorial review

Resolve editing comments

Print report

Submit Report to OSTI

Effect of NaOH Concentration on Emulsion For

Effect of NaOH Concentration on
Emulsion Formation
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAORNB510 Laboratory Studies 57* 23OCT01A 21JAN02 LNK

WAORNB520 Contactor Studies 28 11DEC01* 21JAN02 LNK

WAORNB540 Prepared draft of emulsion studies
report

26 22JAN02 27FEB02 LNK

WAORNB550 ORNL technical review of report 10 28FEB02 13MAR02 LNK

WAORNB560 TFA Technical review 10 28FEB02 13MAR02 HDH

WAORNB570 SRTC technical review 10 28FEB02 13MAR02 SDF

WAORNB580 DOE technical review 10 28FEB02 13MAR02 JWM

WAORNB590 Resolve technical review comments 8 14MAR02 25MAR02 LNK

WAORNB600 Editorial review 5 26MAR02 02APR02 LNK

WAORNB610 Resolve editing comments 10 03APR02 16APR02 LNK

WAORNB620 Print report 5 17APR02 23APR02 LNK

WAORNB630 Submit Report to OSTI 0 23APR02 LNK

Expand ORNL's Cs DValue Model
WAORNB640 Expand Cs D Model 167* 20NOV01 22JUL02 LNK

WAORNB650 Measurement of D Values 90 20NOV01 02APR02 LNK

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Laboratory Studies

Contactor Studies

Prepared draft of emulsion studies report

ORNL technical review of report

TFA Technical review

SRTC technical review

DOE technical review

Resolve technical review comments

Editorial review

Resolve editing comments

Print report

Submit Report to OSTI

Expand Cs D Model

Expand ORNL's D Value Model to Incorporate
Optimized Solvent and Waste Compositions

Measurement of D Values
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAORNB660 Model Testing & Data Validation 33 05MAR02* 19APR02 LNK

WAORNB670 Provide SRS D Data 0 19APR02 LNK

WAORNB690 Prepare Draft of D model report 26 22APR02 28MAY02 LNK

WAORNB700 ORNL technical review of report 10 29MAY02 11JUN02 LNK

WAORNB710 TFA Technical review 10 29MAY02 11JUN02 HDH

WAORNB720 SRTC technical review 10 29MAY02 11JUN02 LNK

WAORNB730 DOE technical review 10 29MAY02 11JUN02 JWM

WAORNB740 Resolve technical review comments 8 12JUN02 21JUN02 LNK

WAORNB750 Editorial review 5 24JUN02 28JUN02 LNK

WAORNB760 Resolve editing comments 10 01JUL02 15JUL02 LNK

WAORNB770 Print report 5 16JUL02 22JUL02 LNK

WAORNB780 Submit Report to OSTI 0 22JUL02 LNK

Organic Analysis from FY01 Actual Waste Test
WAORNB800 Convert Reports to ORNL TM Format

<HA>
59* 29OCT01A 23JAN02 LNK

WAORNB805 Convert Chem Phys FY 00 & FY01
Reports <HA>

59* 29OCT01A 23JAN02 LNK

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Model Testing & Data Validation

Provide SRS D Data

Prepare Draft of D model report

ORNL technical review of report

TFA Technical review

SRTC technical review

DOE technical review

Resolve technical review comments

Editorial review

Resolve editing comments

Print report

Submit Report to OSTI

Convert Reports to ORNL TM Format <HA>

Convert Chem Phys FY 00 & FY01 Reports <HA>

Organic Analysis from FY 01
Actual Waste Flowsheet Test
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAORNB810 Revise to meet ORNL/TM format 26* 29OCT01A 05DEC01 LNK

WAORNB820 Editorial review 15 06DEC01 27DEC01 LNK

WAORNB830 Resolve editing comments 10 28DEC01 11JAN02 LNK

WAORNB840 Print report 8 14JAN02 23JAN02 LNK

WAORNB850 Submit Report to OSTI 0 23JAN02 LNK

Convert D Model Report
WAORNB860 Convert D Model Report

<HA>
59* 29OCT01A 23JAN02 LNK

WAORNB870 Revise to meet ORNL/TM format 40* 29OCT01A 26DEC01 LNK

WAORNB880 Editorial review 7 27DEC01 07JAN02 LNK

WAORNB890 Resolve editing comments 6 08JAN02 15JAN02 LNK

WAORNB900 Print report 6 16JAN02 23JAN02 LNK

WAORNB910 Submit Report to OSTI 0 23JAN02 LNK

Prepare Report-MultiTest of CSSX Flowsheet
WAANL7410 Convert Multi-Day CSSX Test Report

/OSTI Format
19* 30MAR01A 26NOV01 RL

WAANL7412 Perform Internal Review 5 27NOV01 03DEC01 MCR

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Revise to meet ORNL/TM format

Editorial review

Resolve editing comments

Print report

Submit Report to OSTI

Convert D Model Report                      <HA>

Revise to meet ORNL/TM format

Editorial review

Resolve editing comments

Print report

Submit Report to OSTI

Convert Multi-Day CSSX Test Report /OSTI Format

Perform Internal Review
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAANL7414 Incorporate Internal Review Comments 5 04DEC01 10DEC01 MCR

WAANL7416 External DOE Review of Multiday Test
Report

5 11DEC01 17DEC01 JWM

WAANL7418 Incorporate External Review
Comments

5 18DEC01 24DEC01 MCR

WAANL7420 Final ANL Review and Approval 5 26DEC01 02JAN02 MCR

WAANL7422 Issue ANL Multiday Test Report 1 03JAN02 03JAN02 MCR

Remove Equipment from Hot Cell
WAORNB920 Remove Equipment From Hot Cell 59* 23OCT01A 23JAN02 LNK

WAORNB930 Prepare waste disposal plan 19* 23OCT01A 26NOV01 LNK

WAORNB940 Perform D&D of Hot-Cell A 40 27NOV01 23JAN02 LNK

WAORNB950 Complete D&D Operations 0 23JAN02 LNK

Small Tank TPB Precipitation
TPB Synergism Set II
WATPB226Q Mercury Bearing  Wastes - Shipment 0 01NOV01* MJB

Batch Scale Test - Real Waste
WATPB237M Disposition Real Waste From Batch

Scale Tests
3* 01MAY01A 31OCT01 MJB

Experimental Methods, XFAS Study
WATPB21344 XAFS Approve Final Report 0 22OCT01A JTC

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Incorporate Internal Review Comments

External DOE Review of Multiday Test Report

Incorporate External Review Comments

Final ANL Review and Approval

Issue ANL Multiday Test Report

Remove Equipment From Hot Cell

Prepare waste disposal plan

Job Hazard Assessment (JHA) to be written

Perform D&D of Hot-Cell A

Complete D&D Operations

Mercury Bearing  Wastes - Shipment

Disposition Real Waste From Batch Scale Tests

XAFS Approve Final Report
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

Bench Scale Test - CSTR Testing (20 L)
WAORN3248 CSTR D&D - Chemical Clean Equipment 3 29OCT01* 31OCT01 JW

WAORN3249 CSTR D&D - Disassemble Equipment 30 01NOV01 14DEC01 JW

WAORN3250 Remove Equipment from Cell
&Package For Disposal

20 17DEC01 15JAN02 JW

WAORN3251 CSTR D&D - Cell Wipe Down 10 16JAN02 29JAN02 JW

WAORN3252 CSTR D&D - Transport Package to
Disposal Area

5 16JAN02 22JAN02 JW

TPB Real Waste Test
WATPB3620 Dispose of Waste Samples 64* 23APR01A 31DEC01 TBP

Research & Development Planning
FY 02 Plan for OnGoing Work Performance
WAPLAN015 FY 02 Plan for On-Going Work &

Performers   <HA>
3* 16AUG01A 31OCT01 HDH

WAPLAN022 Revise, Review, & Approve Detail
Planning

3* 17SEP01A 31OCT01 HDH

FY 02 Plan - New Work Scope
WAPLAN024 FY 02 Plan New Work Scope

<HA>
29* 20AUG01A 10DEC01 HDH

WAPLAN027 Review & Evaluate Proposals 3* 10OCT01A 31OCT01 HDH

WAPLAN028 Review & Approve Funded Proposals 5 01NOV01 07NOV01 JWM

WAPLAN029 Performers Selected, Funded Transfer
Doc Prepare

1 08NOV01 08NOV01 HDH

WAPLAN030 New Performers Develop Detail Plan 10 09NOV01 26NOV01 ALL

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

CSTR D&D - Chemical Clean Equipment

On HOLD

CSTR D&D - Disassemble Equipment

Remove Equipment from Cell &Package For Disposal

CSTR D&D - Cell Wipe Down

CSTR D&D - Transport Package to Disposal Area

Dispose of Waste Samples

18 Weeks Required for Disposal of Organic Wastes

FY 02 Plan for On-Going Work & Performers   <HA>

FY 02 Plan for On Going Work & Performers

Revise, Review, & Approve Detail Planning

Includes IWO Planning as well

FY 02 Plan New Work Scope                   <HA>

Review & Evaluate Proposals

Review & Approve Funded Proposals

Performers Selected, Funded Transfer Doc Prepare

New Performers Develop Detail Plan
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ACT ID Description ToGo
Days

Early
Start

Early
Finish

Lead

WAPLAN031 Review New Starts Planning 5 27NOV01 03DEC01 HDH

WAPLAN032 Review & Approve New Starts Plans 5 04DEC01 10DEC01 JWM

Prepare Issue FY 02 R&D Program Plan
WAPLAN033 Prepare & Issue FY 02 R&D Program

Plan      <HA>
29* 07SEP01A 10DEC01 HDH

WAPLAN036 Prepare & Issue FY02 R&D Program
Plan (Rv 0)

3* 17OCT01A 31OCT01 HDH

WAPLAN037 Issue FY02 R&D Program Plan (Rv 0) 0 31OCT01 HDH

WAPLAN038 Prepare & Issue FY02 R&D Program
Plan (Rv 1)

26 01NOV01 10DEC01 HDH

WAPLAN039 Issue FY 02 R&D Program Plan (Rv 1) 0 10DEC01 HDH

FY02 FY03
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB M

Review New Starts Planning

Review & Approve New Starts Plans

Prepare & Issue FY 02 R&D Program Plan      <HA>

Prepare & Issue FY02 R&D Program Plan (Rv 0)

End Date For Program Plan = 31 Oct 01

Issue FY02 R&D Program Plan (Rv 0)

DOE HQ Milestone (31 Oct 01)

Prepare & Issue FY02 R&D Program Plan (Rv 1)

(Revision 1 - Includes New Work)

Issue FY 02 R&D Program Plan (Rv 1)
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Executive Summary 
 
Introduction 
 
The Department of Energy’s (DOE) Savannah River Site (SRS) high-level waste (HLW) 
program is responsible for storage, treatment, and immobilization of HLW for disposal.  The 
Salt Processing Project (SPP) is the salt waste (water soluble) treatment portion of the SRS 
HLW effort.  The overall SPP encompasses the selection, design, construction and operation 
of technologies to prepare the salt-waste feed material for immobilization at the site’s 
Saltstone Production Facility (SPF) and vitrification facility (Defense Waste Processing 
Facility [DWPF]).  Major constituents that must be removed from the salt waste and sent as 
feed to DWPF include actinides, strontium, and cesium. 
 
Background 
 
SRS successfully demonstrated the In-Tank Precipitation (ITP) process for salt waste 
treatment both on a moderate and full-scale bases with SRS salt waste in the 1980s.  The ITP 
process separates the cesium isotopes from the non-radioactive salts by tetraphenylborate 
(TPB) precipitation.  By 1995, the site's contractor, Westinghouse Savannah River Company 
(WSRC), completed design and construction activities for the ITP facility.  During radio-
active startup of ITP in 1995, benzene was released at higher than predicted rates.  WSRC 
initiated additional laboratory and facility tests to determine the cause of the escalated 
benzene generation and to return the facility to a safer status by removing the benzene con-
tained within the facility.  In August 1996, the Defense Nuclear Facilities Safety Board 
(DNFSB) issued Recommendation 96-1.  The DNFSB recommended that operations and 
testing in the ITP Facility not proceed without an improved understanding of the mechanisms 
of benzene generation, retention, and release. 
 
WSRC studied the chemical, physical, and mechanical properties of the ITP process to 
investigate and explain benzene generation, retention, and release.  Conclusions from the 
WSRC test program showed that the benzene release rates associated with ITP facility 
operation could exceed the capability of the current plant hardware and systems to ensure 
safe operation at the needed production rate.  On February 20, 1998, DOE-Savannah River 
(DOE-SR) concurred with the WSRC evaluation of the ITP chemistry data and directed 
WSRC to perform an evaluation of alternatives to the current system configuration for HLW 
salt removal, treatment, and disposal.  
 
Research And Development Program 
 
An extensive systems engineering evaluation of over 140 alternative cesium-removal 
processes reduced the list of candidates to four alternatives:  Crystalline Silicotitanate Non-
Elutable Ion Exchange (CST), Caustic Side Solvent Extraction (CSSX), Small Tank 
Tetraphenylborate Precipitation (STTP), and Direct Grouting (with no cesium removal).  
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Further review eliminated Direct Grouting as an option.  The remaining three alternative 
processes are currently being pursued in an extensive research and development program. 
 
In 1999, DOE-Headquarters asked the National Academy of Sciences (NAS) to indepen-
dently review the Department’s evaluation of technologies to replace ITP.  As a result of the 
NAS review,1,2 DOE agreed that further research and development on each alternative was 
required to reduce technical uncertainty prior to a down-selection.  In March 2000, DOE-
Headquarters requested the Tanks Focus Area (TFA) to assume management responsibility 
for the SPP technology development program at SRS.  The TFA was requested to review and 
revise, as necessary, the technology development roadmaps, develop down-selection criteria, 
and prepare a comprehensive Research and Development Program Plan3 for the three 
candidate cesium removal technologies, as well as the alpha and strontium removal technol-
ogies that are part of the overall SPP. 
 
The SPP Research and Development Program has been funded jointly by the DOE Offices of 
Science and Technology (EM-50) and Project Completion (EM-40).  Participants in the 
program include WSRC's Savannah River Technology Center, Oak Ridge National 
Laboratory, Argonne National Laboratory, Sandia National Laboratories, Pacific Northwest 
National Laboratory, and various universities and commercial vendors.  Combined program 
funding for fiscal year (FY) 2000 was $13.1 million.  Total funding for FY 2001 is 
$13.4 million. 
 
The Research and Development program was focused on resolving high-risk areas for 
Alpha/Sr removal and each alternative cesium removal process by mid-FY 2001 to support a 
DOE down-selection decision by June 2001.  This Research and Development Summary 
Report describes the technology development results for each process (See Section 5.0 for a 
description of the processes.).  Previous results are summarized and recently completed 
FY 2001 work is described.  
 
Risk Assessment Process 
 
Based on all available results from research and development efforts through April 2001, 
TFA has reassessed the risks of the eleven technology areas that were originally identified as 
“high risk” in early FY00.  Our current, independent risk assessment was conducted by the 
TFA SPP Technology Development Manager, the Deputy Manager, and the System Leads 
for each of the four technology areas.  The six individuals assigned probabilities and 
consequences (using the definitions below) to each area and compared results.  Only minor 
differences in ratings were found and discussion of the results and basis for the evaluations 
led to clear consensus evaluation.  No numerical scores or weighting was used in our 
assessment of the risks.   
 
The original eleven “high risk” technology areas are shown below: 
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Alpha/Strontium Removal 
• Monosodium Titanate (MST) Plutonium (Pu) Removal Performance 
• MST/Filtration 

 
Crystalline Silicotitanate Non-Elutable Ion Exchange 
• Sorbent Stability 
• Sorbent Handling and Sampling 
• Gas Generation 

 
Caustic Side Solvent Extraction 
• Flowsheet Solvent System Proof-of-Concept 
• Radiolytic Stability 
• Chemical and Thermal Stability 
• Real Waste Performance 

 
Small Tank Tetraphenylborate Precipitation 
• Catalytic Product Decomposition 
• Reactor/Vessel Foaming 

 
In our current assessment of these technology areas, we used the conventional definition of 
risk (risk = probability x consequences).  For the probability term, we addressed the question,  
“What is the probability or estimated likelihood that the process will fail (not perform as 
intended) due to the previously identified “high risk” technology areas?”  In our assessment, 
we used three levels of probability as defined below: 
 
 Probability Description 
 
 Low Unlikely to occur during facility life cycle 
 Moderate May occur infrequently during facility life cycle 
 High Will likely occur frequently during facility life cycle 
 
We also used three levels of consequences and defined them as follows: 
 
Consequences Description Magnitude of Cost 
 
Low Requires optimization for facility operation or <$50 Million 
 delays mission completion by <0.5 year 
Moderate Enlarges footprint of shielded facility or $50 - $350 Million 
 delays mission completion by 0.5 to 2 years 
High  Threatens viability of implementation or delays >$350 Million 
 mission completion by unacceptable duration 
 
Additional explanation of the risk assessment process is presented in Section 6.6. 
 



Tanks Focus Area TFA-0105 
SRS Salt Processing Project R&D Summary Report   Revision 0 
 
 

vi 

Current Risk Assessments 
 
The current risk assessment for each technology area is presented in the discussion below.  
The research and development results that provide the rationale for our risk assessment are 
summarized here and are presented in greater detail in Section 7.0. 
 
Alpha/Sr Risks 
 
A previous risk assessment4 identified two high-risk areas for the Alpha/Strontium removal 
process:  MST Plutonium Removal Performance and MST/Filtration. 
 
MST Pu Removal Performance:   During the past several years, SPP personnel examined 
the sorption of plutonium – and other radionuclides – by MST under prototypical conditions 
for the three process options.  These studies included numerous experiments with actual 
HLW, tests with simulated waste containing added actinides and strontium, and plutonium 
and strontium removal as part of flowsheet demonstrations with each of the cesium removal 
process options using both simulated and actual wastes.  The accumulated data demonstrated 
successful operation across a variety of waste compositions while meeting process require-
ments defined for the proposed facility.  While the rate of plutonium sorption limits the 
nominal processing capacity for the process options, there is little doubt that MST adequately 
removes plutonium with an acceptable efficiency.  Recent studies demonstrate that relative to 
plutonium removal, MST performs better than the principal competing inorganic sorbents 
either currently available at commercial scale or in final stages of development.  However, 
feasibility tests with permanganate additions show equal or superior removal of the radio-
nuclides as compared to sorption on MST.  As research of that chemistry continues, the 
baseline design could readily incorporate that chemistry option. 
 
The current research program also provides added confidence that the project will realize 
continued improvements in this technology.  Basic structural studies will provide insight into 
the surface chemistry of the actinides on MST.  The data will provide the needed information 
to either improve the synthesis of MST to enhance removal efficiency for plutonium or to 
replace that sorbent with a superior material. 
 
The confidence in deployment of this process technology will increase as the site continues 
efforts to expand the available analytical data for the contents of the waste tanks.  Demon-
stration of the use of centrifugal filters to test for colloids of plutonium stands as an example 
of efforts to improve the understanding of the fundamental waste chemistry.  Likewise, 
research during the remainder of the current fiscal year will investigate the chemistry 
required for removal of plutonium present in different oxidation states. 
 
With continued research efforts of comparable stature during the design, piloting, and 
construction of the facility, the likelihood of this technology failing appears limited.  Further-
more, the most probable recovery from any such failure will simply require addition of more 
MST and will only result in a brief interruption of operations.  As a result of the existing 
studies, we perceive a lower probability for failure of this process chemistry.  Also, 
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recovery from a failure in performance simply requires addition of more monosodium 
titanate.  Thus, we judge the overall risk as reduced to a low rating. 
 
Initial feasibility tests show that addition of permanganate with a reducing agent (e.g., 
peroxide or formate) also removes these radionuclides from solution under the conditions 
studied.  Similarly, personnel continue to explore the use of selected inorganic materials 
designed to decontaminate the waste.  Although none currently equal or surpass MST in 
performance, the gained insight will help personnel improve the process efficiency as the 
project matures. 
 
MST/Filtration:  The research for the cross-flow filtration technology used as the baseline 
design for each process option includes both pilot-scale demonstration of the technology 
using simulated waste and successful experiments using actual HLW samples.  For the 
STTP option, previous work demonstrated filtrate flow rate using actual waste in full-
scale equipment – in the In-Tank Precipitation facility.   Thus, we perceive a low risk 
for implementation of this technology.   Previous demonstrations included full-scale 
implementation of chemical cleaning and backpulsing - the two process steps necessary to 
ensure prolonged operation at the desired capacity. 
 
However, for both the CST and CSSX processes, the measured performance shows notably 
lower processing rates for simulated wastes without the presence of the tetraphenylborate 
precipitate.  Also, comparative analysis shows reasonably good agreement between the pilot-
scale tests using simulated waste and laboratory-sized experiments using actual waste, with 
the former apparently providing a slightly conservative margin for facility design efforts.  
The pilot-scale demonstrations yielded acceptable filtrate flow rate, but showed relatively 
poor performance with slurries containing the maximum concentration of solids expected for 
the facility.  At these higher concentrations, acceptable equipment performance was reliably 
achieved only with high transmembrane pressure (i.e., 60 psi).  Thus, the complete research 
data provide the information needed to select pumps and filter equipment for the facility.  
However, the data suggest the equipment will only marginally achieve the target perform-
ance and may well require frequent outages for cleaning.  Thus, this technology may well 
force an extension of the operating lifetime for the facility and still represents a 
moderate technology risk. 
 
To reduce the risk, the project continues to pursue alternate means of solid-liquid separation.  
The options under investigation include use of a centrifuge or of a high-shear, rotary cross-
flow filter.  Initial vendor testing of the latter equipment using simulated waste shows signifi-
cant promise of improved performance.  Similarly, personnel continue to investigate alternate 
process configurations that, for instance, use chemical additives to achieve enhanced 
sedimentation in advance of the process facility.  Such approaches may reduce the burden for 
the cross-flow filter thereby substantially reducing the implementation risk. 
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CST Risks 
 
The previous risk assessment identified three areas of high risk with the use of CST Non-
Elutable Ion Exchange:  Sorbent Stability, Sorbent Sampling and Handling, and Gas 
Generation. 
 
Sorbent Stability:  Both thermal and chemical factors can affect the stability of  the ion 
exchange sorbent IE-911 (CST and binder) and both were taken into consideration in 
assessing the risk associated with using IE-911.  The thermal stability of IE-911 has been 
well defined.  At relatively high temperatures (e.g., >80ºC which are not typically encoun-
tered under normal operating conditions), a significant fraction of absorbed cesium is 
desorbed.  However, operating temperatures below 35ºC are acceptable and present a low 
risk to this technique.  Chemical factors include the leaching of components from IE-911, 
formation of precipitates in the solutions, and coating of IE-911 particles with precipitates, 
all of which can ultimately lead to column plugging or particle agglomeration.   
 
Initial batches of IE-911 produced by UOP, LLC, contained extraneous phases that reacted 
with highly alkaline solutions to release niobium (Nb) and, to a lesser extent, silicon (Si).  
Research performed during the past year has defined the treatment conditions necessary to 
remove >95% of the leachable Nb from the IE-911, substantially reducing the risk of column 
plugging due to this factor.  Related research demonstrated minimal leaching of Si from 
IE-911 and therefore was deemed not likely to contribute significantly to sodium alumino-
silicate formation.  Factors that are connected indirectly with the use of IE-911, but generally 
associated with the use of ion-exchange, are formation of aluminum hydroxide (Al(OH)3) 
(owing to inadvertent admission of water to a column containing highly alkaline aluminum-
bearing waste) and coating of the particles with sodium aluminosilicate precipitates.  These 
have been suggested as possible column-plugging mechanisms.  Also, agglomeration of CST 
particles caused by sodium aluminosilicate deposition could impair removal of loaded CST 
from ion exchange columns.  Experiments are under way to define further the potential 
impacts of such scenarios.  However, formation of precipitates in solution and coating of 
particles are unresolved issues and are considered to be a high risk for this process. 
 
Sorbent Handling and Sampling:  Sluicing of as-received IE-911 (500 ± 200 µm diameter), 
size-reduction of IE-911, and representative sampling of (size-reduced) IE-911/sludge/frit 
slurry were considered in this risk area.  Results of studies on sluicing of the relatively large 
IE-911 particles indicate that suspensions could be formed under the appropriate stirring 
conditions.  Size-reduction of IE-911 particles was demonstrated in two brief vendor tests.  
The results indicated that particle-size distributions in the desired range could, with a high 
degree of confidence, be produced by either of two methods.  Tests of size-reduction, as 
required on a larger scale, are expected to be successful.  
 
Sampling of the three-component (size-reduced) IE-911/sludge/frit slurry was tested using a 
full-scale Hydragard® sampler in a test loop.  The results indicated that the presence of 
IE-911 did not affect the performance of the Hydragard® sampler although it was discovered 
that the Hydragard® sampler itself exhibited a bias toward low frit with or without IE-911 
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present.  Adjustment of the Hydragard® sampler to correct the bias toward low frit is not 
expected to be affected by the presence of size-reduced IE-911.  The assessment of these 
three aspects of sorbent handling and sampling indicates that the combined risk is low.   
 
Gas Generation:  When IE-911 is loaded with Cs-137, gas will be generated in the waste 
solution due to water radiolysis.  Two possible effects of this gas on the performance of the 
ion-exchange column were investigated.  Disengagement of gas bubbles entrained in the 
liquid between ion-exchange columns was tested so that issues related to sorbent blinding 
and formation of gaseous voids at the top of downstream columns could be resolved.  In 
addition, the gases formed consisted of oxygen, hydrogen and nitrogen oxides, a potentially 
flammable mixture.  Gas disengagement was demonstrated under a variety of conditions that 
included sparging, reduced pressure, and ultrasonic cavitation.  The results clearly indicated 
that gas-disengagement equipment (GDE) would be required between columns if ion 
exchange were selected and that the GDE will most likely be effective.   
 
The effect of radiolytically generated gas on the absorption of cesium by IE-911 was also 
investigated.  A test was performed within a spent fuel element of the High Flux Isotope 
Reactor at Oak Ridge National Laboratory in such a manner that gas would be generated 
radiolytically during the time that an IE-911 column was being loaded with cesium.  Meas-
urements of the cesium-breakthrough curves for the test column and the same column 
without the radiation field indicated that the cesium-breakthrough curves were identical 
within experimental uncertainty and followed the curve expected on the basis of VERSE 
modeling.  Thus, gas generation was judged to present a low technology risk for CST 
Non-Elutable Ion Exchange. 
 
Other CST R&D:  Properties of the melter-feed simulants that were used in the 1999 and 
2000 Hydragard® sample-loop tests were measured.  The 1999 melter-feed simulants with or 
without size-reduced IE-911 had nearly identical rheological characteristics, yield stresses 
that were within the DWPF design basis range, and consistencies at or below the lower 
DWPF design basis limit.  In contrast, with the 2000 simulants, adding size-reduced IE-911 
to sludge/frit melter feed caused the yield stress to increase nearly three times and exceed the 
DWPF upper design basis limit.  All of the consistency data were within the DWPF design 
basis limits.  In another study, rheograms of Tank 8/40 fresh melter-feed simulants showed 
the expected pattern of increasing yield stress and consistency with increasing solids content 
for various melter feeds, all of which exceeded the DWPF design basis yield stress.  In 
general, the behavior of the three slurries at low wt% solids is the same rheologically 
whereas differences are seen at higher wt% solids, with the Tank 8/40 blends containing 
IE-911 being more viscous than those that do not.  These results suggest that the solids 
content of the slurry might have to be reduced (by ~4 wt%) if size-reduced IE-911 is used. 
 
A CST-glass study was conducted to determine the effect, if any, on the Product Consistency 
Test (PCT) responses of CST glasses cooled at different rates.  The glasses contained IE-911 
and MST and three different simulated sludges.  Two bounding cooling profiles, rapidly 
quenched and canister-centerline, were used in this study.  Glasses were selected mainly to 
challenge the regions where amorphous phase separation is expected.  There was essentially 
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no difference between the PCT responses for glasses subjected to the two cooling profiles.  
The results reveal that no deleterious amorphous phase separation occurred under either 
cooling regime.  The very good durability of the IE-911-containing glasses implies that 
durability may not be the limiting factor for waste loading in this option.    
 
CSSX Risks 
 
The previous risk assessment identified four high risks for CSSX:  Flowsheet Solvent System 
Proof-of-Principle, Chemical and Thermal Stability, Radiation Stability, and Real Waste 
Performance.  
 
Flowsheet Solvent System Proof-of-Concept:  The flowsheet solvent system was demon-
strated in three tests using 2-cm centrifugal contactors at ANL with SRS average simulant 
solutions spiked with radioactive cesium-137 (Cs-137).  Results from testing show that the 
requirements for waste and solvent decontamination (40,000) and the concentration factor 
(CF) for cesium from feed to cesium product (15) were met or exceeded.  In addition, the 
first test demonstrated the need for control of the temperature in the extraction section of the 
centrifugal contactor cascade to ensure the highest waste decontamination.  The solvent was 
recycled four times during the second test with no adverse effects on the process.  Further 
demonstration of the flowsheet solvent system was provided in a 71-hour test.  This test 
processed 180 liters of SRS simulant with 1.4 L of solvent, which was recycled through the 
system a total of 42 times during the test.   During this test the solvent was washed in a single 
centrifugal contactor stage with dilute sodium hydroxide (NaOH) to remove dibutyl-
phosphoric acid that was extracted from the waste as well as the 4-sec-butylphenol that is 
formed by degradation of the solvent.  The average decontamination factor (DF) for this test 
was 159,000 for cesium from waste raffinate, and the average CF was 14.9.  The process had 
to be shutdown twice during testing:  the first time to replace a feed pump; and the second 
time to unplug a rotor that became plugged with solids suspended in the SRS simulant.  In 
both cases, recovery was achieved, allowing the test to continue with minimal effect on the 
DFs or CFs.  These very successful demonstrations of the flowsheet solvent system 
makes the probability of failure of the flowsheet low and results in the risk being 
reduced to low.   
 
Chemical and Thermal Stability:  The solvent system for the CSSX process consists of 
four chemicals:  the extractant, calix[4]arene-bis(tert-octylbenzo-crown-6) (BOBCalixC6), a 
modifier, 1-(2,2,3,3-tetrafluoropropoxy)-3-(4-sec-butylphenoxy) -2-propanol (Cs-7SB), 
trioctylamine to aid stripping, and the diluent, Isopar® L.  The extractant and modifier are 
new chemicals.  The chemical and thermal stability of this four-component solvent had not 
been tested previously to determine the products of reaction or their effects on processing, 
which led to a high risk.  Laboratory studies during FY 2000 and FY 2001 were aimed at 
understanding the chemistry of the solvent and any effects on the process as a result of 
chemical reactions or thermal degradation.  Thermal stability studies showed that even after 
235 days at an operating temperature of 35°C, performance remained good and did not 
necessitate solvent washing.  Relative to the goal of a 1-year solvent lifetime, the solvent 
matrix and its performance did not unacceptably degrade due to thermal effects.   
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At 60oC, the extractant showed no measurable chemical changes.  However, trioctylamine 
was degraded to dioctyl- and mono-octylamines.  Only a trace (<2 mg/L) of 4-sec-
butylphenol from degradation of the modifier could be detected.  Nitration studies of the 
solvent showed no measurable nitration of either the solvent components or the degradation 
product, 4-sec-butylphenol, under extraction, scrub or strip conditions.  The 4-sec-
butylphenol did not affect extraction or scrubbing, but showed reduced stripping if allowed to 
build up in the solvent.  Tests demonstrated that 4-sec-butylphenol was readily scrubbed 
from the solvent by 0.01-1 M NaOH solutions.  Degradation of trioctylamine also affected 
stripping behavior, but addition of fresh trioctylamine to restore the concentration to 0.001 M 
restored stripping behavior.  The overall conclusion of the studies was that chemical and 
thermal processes slowly degrade solvent, but effects on the solvent were easily corrected by 
caustic washing and periodic additions of trioctylamine.  Thus, the probability that 
chemical and thermal effects on the solvent will affect plant operation is low and the 
risk is also low.  
 
Radiation Stability:  The risk for radiation stability was judged to be high in the earlier 
assessment because the solvent had not been tested to determine the products of reaction or 
their effects on processing.  Dose calculations showed that the solvent will receive an annual 
dose of only 0.092 Mrad per year, assuming:  100% plant utilization; the baseline solvent 
inventory of 1000 gallons; and the application of the MST process prior to the CSSX process.  
The relatively low dose is the result of:  the short residence time of the solvent in the centri-
fugal contactor cascade, the large inventory of solvent in the plant, and the nuclides contrib-
uting to the solvent dose (Cs-137 and barium-137m).  Both external and internal radiation 
studies showed essentially the same results:  production of 4-sec-butylphenol from modifier 
degradation and dioctylamine from degradation of trioctylamine (TOA).  External radiation 
tests involved irradiation of solvent and simulant with Co-60 gamma source to doses 
exceeding the life of the plant by 10 fold.  No significant degradation of the primary solvent 
components was observed for doses typical of the proposed facility lifetime.  Less than 10% 
extractant loss occurred and no statistically significant loss of Cs-7SB modifier occurred at 
the maximum dose, although the 4-sec-butylphenol was ~0.4% of the initial modifier 
concentration.  Less than 10% of the trioctylamine degraded at a dose of 6 Mrad. 
 
Internal radiation studies were performed with both real waste solutions and simulant spiked 
to SRS-average waste Cs-137 concentration with total radiation doses from 1 to 13.5 years of 
plant operation.  Internal radiation tests using spiked simulant (at the baseline process flow-
sheet organic-to-aqueous phase ratios for the extraction, scrub and strip sections) did not 
identify any dose-related impacts on dispersed-phase break times, third-phase formation, or 
interfacial crud formation.  Neither the real-waste nor the spiked-simulant tests showed any 
effect of radiation on extraction or scrubbing, but stripping effectiveness was reduced due to 
high distribution coefficients.  Washing the solvent with 0.01 M NaOH and replenishing the 
TOA concentration restored good stripping performance.   
 
The radiation studies show the solvent to be quite stable to radiation with TOA being most 
sensitive to radiation-induced degradation.  As a result of these studies, the probability 
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and consequently the risk that radiation effects will cause problems during plant 
operation is considered to be low. 
 
Real Waste Performance:  At the time of the earlier risk assessment, very little real-waste 
testing had been conducted, which increased the technological risk that the process might not 
be viable.  Efforts in FY01 focused on real waste testing with both batch equilibration studies 
with waste from several different F and H area tanks, and a 48-hour flowsheet test using 
2-cm centrifugal contactors similar to those that were used for the flowsheet proof-of-concept 
tests.  Batch equilibration studies with samples from three different tanks show that the 
distribution coefficients of Cs for extraction all exceed the minimum required value of 8.  
Distribution coefficients for scrub and the first strip are generally higher than expected.  
Batch equilibration tests with other tank waste samples are continuing. 
 
During the flowsheet test, 105 liters of waste from tanks 37H and 44F were treated using 
1.5 liters of solvent.  The solvent was recycled continuously (∼25 times) to the process after 
passing through a single centrifugal-contactor stage of NaOH wash solution.  Decontamina-
tion Factors (DF) for the waste raffinate as high as 2 million were observed during the first 
24 hours of the test.  A composite of samples taken throughout the test (includes samples 
during upset conditions) gave a DF of 40,000 versus a requirement of 13,000 to meet the 
saltstone Waste Acceptance Criteria and a target of 40,000.  The overall average DF for the 
spent solvent was 1.2 million versus a target of 40,000.  Problems were encountered in 
measuring the flow rate of the waste feed stream resulting in low feed flow rate in the first 
24 hours of the test.  Consequently, the CFs averaged only 12.8 during that part of the test, 
which is lower than the target value of 15.  Flow rate adjustments to the feed and strip 
streams resulted in varied, but higher, CFs during the remainder of the test.  The CF 
exceeded 15 for several hours during the test, but averaged 14.4 during the last 10.5 hours of 
operation.  Operational problems were encountered three times when the hydraulic capacity 
of the contactors was exceeded during efforts to achieve higher CFs.  Recovery from the 
upsets was demonstrated proving the robustness of the process.  The real waste test proved 
flowsheet viability, allowing the consequence to be lowered to moderate (potentially enlarg-
ing the footprint of the shielded facility).  However, our evaluation of the technology risk 
is lowered only to moderate because only one contactor test has been conducted and 
limited batch equilibration test results with real waste are available.  Confirmation of the 
batch equilibrium test results from the remaining tank waste samples will be available prior 
to down selection, which could further reduce this risk. 
 
Other CSSX R&D:  The extractant and modifier are not made commercially at present.  
Efforts are underway to improve the processes for manufacture and to find vendors willing to 
make these chemicals.  The improved modifier (CS-7SB) was synthesized at a 3.6 kg scale in 
the laboratory to demonstrate scale-up and provide solvent for studies at ANL, ORNL, and 
SRTC.  The larger batch size yielded high purity product with a product yield higher (95%) 
than 100 g batches.  IBC Advanced Technologies, Inc. demonstrated scale-up of 
BOBCalixC6 synthesis by preparing a 1 kg batch of good purity.  The patent which covers  
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the original CSSX process chemicals and conditions was issued January 16, 2001.  A patent 
application covering the second generation modifiers was filed with the US Patent & 
Trademark Office. 
 
ORNL identified potential candidate firms to supply the chemicals on the scale required by 
the proposed process plant (46 kg BOBCalixC6 and 677 kg of Cs-7SB modifier).  The results 
of this effort were summarized in a series of letter reports submitted to SRS.  An Expressions 
of Interest solicitation for the manufacture of 2 kg of modifier and 50 g of BOBCalixC6 was 
sent by SRS to 29 companies with seven positive responses received.  Actual procurement of 
the material was placed on hold until the SPP technology selection decision is completed by 
DOE. 
 
STTP Risks 
 
The previous risk assessment identified two high risk areas in the STTP process:  Catalytic 
Product Decomposition and Reactor/Vessel Foaming.  In addition, R&D activities were 
performed in two additional areas:  precipitate hydrolysis testing and glass formulation. 
 
Catalytic Product Decomposition:  The risk of catalytic decomposition of TPB, like that 
experienced in ITP Tank 48 in 1995, has been addressed through increasing the understand-
ing of catalytic decomposition and through additional demonstrations of process 
performance. 
 
SPP research efforts showed that decomposition was catalyzed by supported, noble metal 
ions which had been reduced to metals.  In particular, reduced palladium and platinum were 
shown to be the most catalytically active species.  Reduced rhodium and ruthenium, which 
are present in the HLW tanks, were shown to be ∼25% as reactive as Pd(0).  Tests indicated 
that phenylborate intermediates and mercury participate in the catalytic decomposition 
reaction, rather than acting as just reducing agents for the noble metals.  Present data indicate 
that diphenylborinic acid (2PB) may be the intermediate of primary importance and that 
decomposition can take place in the presence of 2PB and supported Pd(0) alone.  However, 
the presence of diphenylmercury (or mercury(II) salt), along with the other two components, 
yields a much more reactive system.  Catalyst consultants have incorporated information 
from the ongoing research and development activities into proposed reaction and catalytic 
mechanisms which are consistent with those identified in literature studies. 
 
Batch catalytic decomposition tests were conducted on six different SRS HLW tank samples 
at both ∼25oC and at 45oC (for a total of twelve tests).  Cesium precipitation reached the 
Saltstone limit of 45 nCi/g in ten of the twelve tests; however, the time required for the sam-
ples to meet this limit varied from <500 hours to >3500 hours.  The most probable cause for 
the differences in the rate of decontamination was the extremely low solubility of NaTPB in 
high ionic strength salt solutions.  Once added, the majority of the NaTPB precipitated out of 
solution and its dissolution was very slow under the mild degree of agitation.  Attempts to 
increase the rate of agitation were unsuccessful.  Of the twelve tests, only two showed 
evidence of TPB degradation, and both of these tests came from Tank 35H, which had higher 
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levels of soluble mercury than the other waste samples.  The TPB degradation rates in 
Tank 35H were much less than the maximum seen in previous real waste and surrogate waste 
tests in terms of calculated benzene production (i.e., 0.2 mg/(L-h) for Tank 35H vs. 
10 mg/(L-h) maximum in other tests). 
 
A test system using 20-L Continuous Stirred Tank Reactors (CSTR) with Cs-137 spiked 
simulants demonstrated that adequate decontamination could be maintained while the STTP 
was undergoing active catalytic decomposition at both 25oC and 45oC.  Also, the CSTR test 
using real SRS HLW successfully demonstrated that stable operation with acceptable DFs for 
Cs-137 and Sr-90 could be obtained at both 25oC and 45oC. 
 
In summary, an increased understanding of the catalytic decomposition has certainly been 
achieved.  However, catalytic decomposition tests were conducted on samples from several 
different SRS HLW tanks and evidence of catalytic decomposition  was detected in only one 
HLW sample.  In spite of what has been learned to date, exactly what activates the catalytic 
decomposition in real waste is not fully known.  Nevertheless, should decomposition occur, 
research and development tests indicate that required DFs will be met.  As a result, there is 
only a moderate probability that catalytic decomposition will affect the STTP process.  If 
catalytic decomposition does occur to an extent that DFs were not met, moderate con-
sequences, which could require enlarging the footprint of the shielded facility, could result.  
Therefore, the risk of catalytic product decomposition to the STTP process is moderate. 
 
Foaming:  Foaming could occur in the precipitate tank, the concentration tank, and the wash 
tank for the STTP process.  The candidate antifoam must not only be effective in controlling 
foam in these three tanks, but must also not negatively impact downstream processes or 
waste forms.  An antifoam known as IIT B52 has been developed by Illinois Institute of 
Technology and extensively tested in foam column tests.  These foam column tests were very 
aggressive; actual foaming conditions during STTP processing would be much less severe.  
The IIT B52 antifoam was very effective in the foam column tests with precipitated and 
concentrated slurries, and somewhat less effective with washed slurries.  In long-term tests 
with synthetic wastes in CSTRs, which are more representative of the actual STTP condi-
tions, the IIT B52 was very effective in controlling foaming in all three environments.  The 
IIT B52 was also demonstrated to be effective in 1-L CSTRs using actual SRS HLW. 
 
The active ingredient in the IIT B52 antifoam is a surfactant, sodium bis(2-ethylhexyl) 
sulfosuccinate.  Testing showed that the IIT B52 was consumed during the precipitation, 
concentration, and washing cycles.  No active antifoam agent was detected in the dilute 
precipitate, the concentrated precipitate, the washed precipitate, or the permeate from the 
concentration and washing.  Additional studies found that irradiation of the antifoam or 
precipitate did not significantly reduce the effectiveness of the antifoam. 
 
IIT B52 was shown to be an effective antifoam for the STTP process.  The probability is low 
that reactor/vessel foaming will occur to such an extent that processing is negatively 
impacted.  If foaming should occur, the consequences are low and would only require 
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optimization for operation of the facility.  Therefore, the risk to the STTP process of 
reactor/vessel foaming is considered to be low.  
 
Other STTP R&D:  Studies were done to determine the impact of IIT B52 antifoam on 
hydrolysis kinetics.  The antifoam agent IIT B52 was found to have no detectable effect upon 
acid hydrolysis of a tetraphenylborate (TPB) simulant slurry containing 2000 ppm of the 
antifoam agent.  Analysis of reactor contents at the completion of feeding revealed no 
detectable quantity of the antifoam agent.  Analysis of all process streams at the completion 
of the hydrolysis cycle also revealed no detectable quantity of the antifoam agent.  It was 
concluded that IIT B52 rapidly decomposes in the feed slurry and/or during acid hydrolysis. 
 
A glass formulation study was conducted to determine the effect of cooling rate on glasses 
made from sludge and precipitate hydrolysis aqueous (PHA) product from the STTP process.  
Two bounding cooling profiles were used in this study:  rapidly quenched and a canister 
centerline cooling curve.  The results showed that there was no practical difference between 
the PCT responses for glasses subjected to the two cooling profiles.  These results reveal that 
no deleterious (amorphous) phase separation occurred under either cooling regime.  All of 
the glasses readily satisfied the requirement that the PCT responses be at least two standard 
deviations below the PCT response of the standard environmental analysis glass.  Further-
more, the PCT responses were almost entirely within the prediction intervals of the DWPF 
Durability Model. 
 
Summary 
 
The assigned probabilities, consequences, and resulting risks (described above) are summar-
ized for each cesium-removal process in Table ES.1.  The appropriate alpha and strontium 
risks are included with each of the three cesium removal processes since alpha and strontium 
removal are required for all.  The alpha and strontium risks are the same for CST and CSSX 
because the same processing approach is assumed for both.  However, filtration (equipment 
size) is a low risk issue for the STTP process because MST and sludge filtration performance 
is much better when filtered simultaneously with TPB precipitates.  It is also important to 
recognize that in early FY 2000 two of these technology areas (CSSX real waste performance 
and STTP catalytic product decomposition) were felt to have high consequences, i.e., 
“threatened viability of implementation.”  TFA believes that the successful tests in FY 2001 
support reducing the maximum consequences of these areas to moderate (potentially 
enlarging the footprint of the shielded facility). 
 
These technology risk assessments will be used as part of DOE’s selection of the preferred 
cesium-removal process.  The DOE Technical Working Group is responsible for evaluating 
all input, making the final risk assessments, applying the down-selection criteria, and 
recommending the preferred alternative to DOE-HQ management. 
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Table ES.1.  Current Assessment of Previous “High Risk” Technology Areas for Alternative Cesium Removal Processes 
 

Cs Removal 
Process Technical Risk Probability* 

Consequence 
(Potential Impact) Risk 

CST MST Pu Removal Performance Moderate Low (Optimization) Low 
 MST/Filtration Moderate Moderate (Footprint) Moderate 
 Sorbent Stability High Moderate (Footprint) High 
 Sorbent Handling and Sampling Low Moderate (Footprint) Low 
 Gas Generation Low Moderate (Footprint) Low 
     
CSSX MST Pu Removal Performance Moderate Low (Optimization) Low 
 MST/Filtration Moderate Moderate (Footprint) Moderate 
 Flowsheet Solvent System  

   Proof-of-Concept 
Low Moderate (Footprint) Low 

 Radiolytic Stability Low Moderate (Footprint) Low 
 Chemical and Thermal Stability Low Moderate (Footprint) Low 
 Real Waste Performance Moderate Moderate (Footprint) Moderate 
     
STTP MST Pu Removal Performance Moderate Low (Optimization) Low 
 MST/Filtration Low Low (Optimization) Low 
 Reactor/Vessel Foaming Low Moderate (Footprint) Low 
 Catalytic Product Decomposition Moderate Moderate (Footprint) Moderate 
* The probability or estimated likelihood that the process will fail (not perform as intended). 
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   1.1

1.0 Introduction 
 
The Department of Energy’s (DOE) Savannah River Site (SRS) high-level waste (HLW) 
program is responsible for storage, treatment, and immobilization of HLW for disposal.  The 
Salt Processing Project (SPP) is the salt (water soluble) waste treatment portion of the SRS 
HLW cleanup effort.  The overall SPP encompasses the selection, design, construction and 
operation of technologies to prepare the salt waste feed material for immobilization at the 
site’s Saltstone Production Facility (SPF) and vitrification facility (Defense Waste Processing 
Facility [DWPF]).  Major radionuclides that must be removed from the salt waste and sent as 
feed to DWPF include actinides, strontium (Sr), and cesium (Cs). 
 
In March 2000, DOE-Headquarters (DOE-HQ) requested the Tanks Focus Area (TFA) to 
assume management responsibility for the SPP technology development program at SRS.  
The TFA was requested to conduct several activities, including review and revision of the 
technology development roadmaps, development of down-selection criteria, and preparation 
of a comprehensive research and development (R&D) program plan for three candidate Cs 
removal technologies, as well as the alpha and Sr removal technologies that are part of the 
overall SPP.  The TFA issued a revised R&D program plan3 in November 2000.  The three 
Cs removal candidate technologies are Crystalline Silicotitanate (CST) Non-Elutable Ion 
Exchange, Caustic Side Solvent Extraction (CSSX), and Small Tank Tetraphenylborate 
Precipitation (STTP). 
 
This summary report describes the technology development results for each process.  
Previous and FY00 results are summarized and recent FY01 results are described in 
Section 7.0. 
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   2.1

2.0 Background 
 
 
The SRS Site Treatment Plan (STP) and Federal Facilities Agreement (FFA) call for empty-
ing the site's HLW tanks and closing the “old-style” tanks.  All waste tanks must be empty of 
existing waste by 2028 to comply with the STP and FFA.  To complete this mission, the 
HLW system at SRS must retrieve the tank waste and convert the HLW into solid waste 
forms suitable for disposal.  Both the long-lived and short-lived radioisotopes in the waste 
will be incorporated into borosilicate glass (vitrified) in the DWPF as a precursor to trans-
porting the material for disposal to the national HLW repository.   
 
To make this program economically feasible, the SRS implementing technology must limit 
the volume of HLW glass produced by removing a significant portion of the non-radioactive 
salts as incidental wastes for subsequent on-site low-level waste (LLW) disposal. 
 
To achieve this goal, the previous SRS contractor, E.I. duPont De Nemours and Company 
successfully demonstrated the In-Tank Precipitation (ITP) process both on a moderate and 
full-scale bases with actual SRS waste in the 1980s.  The ITP process separates the Cs 
isotopes from the non-radioactive salts to enable processing the decontaminated salt solution 
(DSS) in the existing SPF to produce a grouted LLW form for disposal in the existing 
Saltstone Facility.  By 1995, Westinghouse Savannah River Company (WSRC) completed 
design and construction activities for the ITP production facility.  
 
During radioactive startup of ITP in 1995, higher than predicted benzene releases occurred.  
WSRC initiated laboratory and facility tests to determine the cause of the escalated benzene 
generation and to return the facility to a safer status by removing the benzene contained 
within the facility. 
 
In August 1996, the Defense Nuclear Facilities Safety Board (DNFSB) issued Recommenda-
tion 96-1.  The DNFSB recommended that operations and testing in the ITP facility not 
proceed without an improved understanding of the mechanisms of benzene generation, 
retention, and release.  In response to DNFSB Recommendation 96-1, WSRC studied the 
chemical, physical, and mechanical properties of the ITP process to investigate and explain 
benzene generation, retention, and release.  This research lasted from August 1996 through 
March 1998. 
 
In January 1998, conclusions from the test program showed that benzene release rates asso-
ciated with ITP facility operation could exceed the capability of the current ITP hardware and 
systems to ensure safe operations at the production rate needed to support the STP and FFA.  
On January 22, 1998, WSRC informed DOE that chemistry testing demonstrated that the 
existing system configuration could not cost-effectively meet the safety and production 
requirements for the ITP facility.  WSRC recommended that a Systems Engineering Team 
conduct a study of alternatives to the current system configuration. 
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On February 6, 1998, the DOE Assistant Secretary for the Office of Environmental Manage-
ment (EM) approved a DOE-Savannah River (DOE-SR) plan-of-action to suspend startup-
related activities and undertake a systems engineering study of alternatives to ITP.  On 
February 20, 1998, DOE-SR concurred with the WSRC evaluation of the ITP chemistry data, 
instructed WSRC to suspend ITP startup preparations, and directed WSRC to perform an 
evaluation of alternatives to the current system configuration for HLW salt removal, treat-
ment, and disposal. 
 
On March 13, 1998, the WSRC HLW Management Division chartered the Systems 
Engineering Team (Team) to systematically develop and recommend an alternative technol-
ogy for disposition of HLW salt waste.  DOE approved the WSRC-selected Team on 
March 31, 1998.  Team members provided expertise in systems engineering, process 
engineering, operations, waste processing, science, safety and regulatory engineering, 
chemistry, and chemical processes.  Team members also provided viewpoints from other 
DOE Complex facilities with large radioactive waste disposal programs, international 
radioactive waste disposal programs, and industry.  Resources dedicated to and managed by 
the Team included the WSRC engineering personnel and an administrative support staff.  
R&D support and management came from the Savannah River Technology Center (SRTC).  
Additional R&D support came from the DOE national laboratories, including Oak Ridge and 
Argonne National Laboratories, and several universities.  
 
The system engineering studies evaluated over 140 alternatives processes and reduced the list 
of alternatives to four candidates:  CST, CSSX, STTP, and Direct Grouting (with no Cs 
removal).  Further review eliminated Direct Grouting as an option; thus R&D efforts have 
focused on the CST, CSSX, and STTP. 
 
On April 13, 1998, the DOE-HQ chartered an additional group, the Independent Panel for 
Evaluation, to assess the progress and direction of the systems engineering effort.  The 
Systems Engineering Team integrated feedback from the Independent Panel for Evaluation 
into the definition of research activities. 
 
In 1999, DOE-HQ asked the National Academy of Sciences (NAS) to independently review 
the evaluation of technologies to replace ITP.  NAS issued a letter report1 in October 1999 
and their final report2 was issued in August 2000.  As a result of the interim NAS review, the 
DOE Under Secretary and the Assistant Secretary for EM jointly agreed that further R&D on 
each alternative was required to reduce technical uncertainty prior to a down-selection 
decision.  Accordingly, DOE postponed plans to issue a draft Request for Proposal to the 
private sector seeking input on design and construction of the needed treatment facilities.  
DOE-SR also delayed the issuance of the Draft Supplemental Environmental Impact 
Statement (SEIS) on SRS HLW treatment alternatives pending further development of salt 
processing technology alternatives. 
 
In March 2000, DOE-HQ requested the TFA to assume management responsibility for the 
SPP technology development program at SRS.  The TFA was requested to review and revise 
the SPP technology development roadmaps, develop down-selection criteria, and prepare a 
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comprehensive R&D program plan for the three candidate Cs-removal technologies, as well 
as the alpha- and Sr-removal processes that are a part of the overall SPP.  The TFA issued the 
R&D program plan3 in November 2000.  To support the down-selection, TFA was requested 
to provide this R&D Summary Report which provides a summarized version of the recent 
results of the alpha/Sr removal process, as well as the three alternative Cs removal 
technologies. 
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   3.1

3.0 High-Level Waste System Overview 
 
Any new salt processing system will be required to interface with existing facilities.  The 
ease or difficulty of successful implementation of an alternative technology is governed by 
how well it will integrate into the existing HLW System.  
 
The SRS HLW System is a set of seven different interconnected processes operated by the 
HLW and Solid Waste Divisions.  These processes function as one large treatment plant that 
receives, stores, and treats HLW at SRS and converts these wastes into forms suitable for 
final disposal.   
 
These processes currently include: 

• HLW Storage and Evaporation (F and H Area Tank Farms)  

• Salt Processing (ITP Facility and Late Wash Facility)  

• Sludge Processing (Extended Sludge Processing [ESP] Facility) 

• Vitrification (DWPF) 

• Wastewater Treatment (Effluent Treatment Facility [ETF]) 

• Solidification and Disposal (Saltstone Production Facility [SPF] and Saltstone Disposal 
Facility [SDF]) 

• Organic Destruction (Consolidated Incineration Facility [CIF]) 
 
The F and H Area Tank Farms, ESP Facility, DWPF, ETF, SPF, and SDF are all operational.  
The ITP facility operations are limited to safe storage and transfer of materials.  The Late 
Wash Facility has been tested and is in an uncontaminated dry lay-up status.  CIF is not 
operating at the present. 
 
The mission of the SRS HLW System is to receive and store HLW in a safe and environmen-
tally sound manner and to convert these wastes into forms suitable for final disposal.  The 
planned disposal forms are:  
 
• borosilicate glass to be sent to a federal repository 
• saltstone to be disposed on site 
• treated wastewater to be released to the environment.  
 
Also, the storage tanks and facilities used to process the HLW must be left in a state such that 
they can be closed and decommissioned in a cost-effective manner and in accordance with 
appropriate regulations and regulatory agreements. 
 
All HLW in storage at SRS is regulated as Land Disposal Restriction waste, which prohibits 
it from permanent storage.  Because the planned processing of this waste will require 
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considerable time and continued storage of the waste, DOE has entered into a compliance 
agreement with the Environmental Protection Agency (EPA) and South Carolina Department 
of Health and Environmental Control (SCDHEC).  This compliance agreement is imple-
mented through the STP, which requires processing of all the HLW at SRS according to a 
schedule negotiated between the parties. 
 
Figure 3.1 schematically illustrates the routine flow of wastes through the SRS HLW System.  
The various internal and external processes are shown in rectangles.  The numbered streams 
identified in italics are the interface streams between the various processes.  The discussion 
below describes the SRS HLW System configuration, as it will exist in the future with the 
proposed Salt Waste Processing Facility. 
 
Incoming HLW is received into HLW Storage and Evaporation facilities (F and H Area Tank 
Farms) (Stream 1).  The function of HLW Storage and Evaporation is to safely concentrate 
and store these wastes until downstream processes are available for further processing.  The 
decontaminated liquid from the evaporators is sent to ETF (Stream 13).   
 
The insoluble sludges that settle to the bottom of waste receipt tanks in HLW Storage and 
Evaporation are slurried and sent to ESP (Stream 2).  In ESP, sludges high in aluminum (Al) 
are processed to remove some of the insoluble Al compounds.  All sludges, including those  
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Figure 3.1.  High-Level Waste Major Interfaces 



Tanks Focus Area TFA-0105 
SRS Salt Processing Project R&D Summary Report  Revision 0 
  

   3.3

processed to remove Al, are washed with water to reduce their soluble salt content.  The 
spent washwater from this process is sent back to HLW Storage and Evaporation (Stream 3).  
The washed sludge is sent to DWPF for feed pretreatment and vitrification (Stream 4).   
 
Saltcake is redissolved using hydraulic slurrying techniques similar to sludge slurrying.  As 
originally designed, the salt solutions from this operation, and other salt solutions from HLW 
Storage and Evaporation, were intended for feed to ITP (Stream 5).  In the proposed Salt 
Waste Processing Facility, the salt solution will be processed to remove radionuclides (i.e., 
actinides, Sr, and Cs).  These concentrated radionuclides will be prepared for transfer to 
DWPF.  Depending on the process chosen, the Cs stream (Stream 7) will be either loaded 
CST sorbent, dilute nitric acid from CSSX, or a precipitate hydrolysis aqueous (PHA) stream 
from STTP.  The actinide and Sr sorbent (e.g., monosodium titanate [MST]) will be trans-
ferred to DWPF either as a separate stream or combined with the Cs stream, depending upon 
the process. 
 
For the STTP process, the precipitate is catalytically decomposed by acid hydrolysis and 
separated into two streams:  a mildly contaminated organic stream and an aqueous stream 
containing virtually all of the radionuclides.  The mildly contaminated organics are stored 
and eventually transferred to CIF (Stream 11).  The aqueous stream is transferred to DWPF 
where it is combined with the washed sludge from ESP - which has undergone further 
processing - and the mixture vitrified. 
 
The washed sludge from ESP (Stream 4) is chemically adjusted in the DWPF to prepare the 
sludge for feed to the glass melter.  As part of this process, mercury (Hg) is removed, puri-
fied, and sent to Hg receivers (Stream 12).  The aqueous Cs product or CST sorbent slurry 
from the Salt Waste Processing Facility is added to the chemically adjusted sludge.  The 
mixture is then combined with glass frit and sent to the glass melter.  The glass melter drives 
off the water and melts the wastes into a borosilicate glass matrix, which is poured into a 
stainless-steel canister.  The canistered glass waste form is sent to on-site interim storage, and 
will eventually be disposed in a federal repository (Stream 9). 
 
The water vapor driven off the melter is condensed and combined with other aqueous streams 
generated throughout the DWPF.  The combined aqueous stream is recycled to HLW Storage 
and Evaporation for processing (Stream 10). 
 
Overheads from the HLW Storage and Evaporation evaporators are combined with over-
heads from evaporators in the F and H Area separations processes and other low-level 
streams from various waste generators.  This mixture of LLW is sent to the ETF (Stream 13). 
 
In the ETF, LLW is decontaminated by a series of cleaning processes.  The decontaminated 
water effluent is sent to the H-Area outfall and eventually flows to local creeks and the 
Savannah River (Stream 14).  The contaminants removed from the water are concentrated 
and sent to Tank 50 (Stream 15), for storage prior to transfer to the SPF (Stream 6).  In the 
SPF, the liquid waste is combined with cement formers and pumped as a wet grout to a vault 
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located in the SDF (Stream 16).  In the vault, the cement formers hydrate and cure, forming a 
saltstone monolith.  The SDF will eventually be closed as a landfill. 
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   4.1

4.0 Functional Requirements for the Salt Processing Process 
 
As described in Section 3.0 and in the Final Supplemental Environmental Impact Statement 
Defense Waste Processing Facility,5 the existing SRS HLW System consists of seven inter-
connected facilities operated for the DOE by the HLW and Solid Waste Divisions of the 
WSRC.  These separate facilities function as one large waste treatment plant.  
 
As an integral part of the mission, the SRS HLW System must immobilize the key radio-
nuclides in the salt for final disposition in support of environmental protection, safety, and 
current and planned missions.  In 1994, the plan projected salt processing using ITP and Late 
Wash facilities to yield a precipitate slurry containing Cs-137 suitable for transfer to and 
processing in the DWPF.  Plans also called for the ITP process to produce a decontaminated 
salt solution (DSS) for conversion to saltstone, a solid LLW, for disposal at the SRS. 
 
Although any alternative process to ITP would be specifically developed to enable HLW salt 
disposition, the impact on all HLW facilities and processes at SRS must also be addressed.  
Functionally, the selected alternative must interface safely and efficiently with the processing 
facilities within and outside of the HLW System.  The timing for selection of an alternative 
needs to support tank farm space and water inventory management, the STP, and the FFA for 
tank closure.  Table 4.1 summarizes key functional requirements and the schedule that any 
alternative must fulfill to recover HLW storage space and meet the FFA/STP. 
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4.2 

Table 4.1  Key Functional Criteria  
 

Focus Area Functions  
Safety 
    Hazard Assessment 
(HAD) 

 
Provide a facility that meets the requirements of a non-reactor nuclear hazard category 2 and low chemical hazard 
category. 

Interface Streams 
 DWPF Recycle  

 DWPF Glass 

 SPF Feed 

 Tank 49H 

 Tank 50H 

 New Waste Form 

 
Support tank farm space management and DWPF recycle evaporator strategy. 

Provide a Cs-containing product that supports glass waste form requirements relative to durability, crystallization 
temperature, Na content, and viscosity. 

Provide a Decontaminated Salt Solution (DSS) product that meets Waste Acceptance Criteria relative to producing 
a non-hazardous saltstone waste form suitable for disposal as low-level solid waste at the SRS. 

Support Tank Farm space management strategy to recover Tank 49H for HLW storage. 

Support Tank Farm space management strategy to recover Tank 50H for HLW storage. 
Comply with DOE-RW HLW repository requirements. 

Nominal DF 

 Sr DF 

 TRU DF 

 Cs DF 

 

Provide a Sr DSS concentration of < 40 nCi/g, which equals a nominal DF = 5 (overall average). 

Provide a TRU DSS concentration of < 18 nCi/g, which equals a nominal DF = 12 (overall average). 

Provide a Cs DSS concentration that enables conversion to a solid low-level waste form suitable for near-surface 
disposal at the SRS. 
Cs-137 < 45 nCi/g is required to enable processing in the existing Saltstone Production Facility and disposal in the 
existing Saltstone Disposal Facility, which equals a nominal DF = 8000 (overall average). 

Schedule  

 HLW Storage 
 FFA 

 STP 

 

Support Tank Farm space management strategy to support site missions (timely startup of new process by 2010). 
Support readiness for closure of all waste tanks by 2028. 

Support readiness for closure of old style tanks by 2020, and an average glass canister production rate of 200 
canisters/yr. 
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 5.1

5.0 Description Of Radionuclide Removal Processes 
 
5.1 Alpha and Sr Removal 
 
For STTP, alpha (i.e., selected actinides) and Sr removal occurs simultaneously with precipi-
tation of Cs (see Figure 5.1).  In contrast, the current preconceptual design for CST Non-
Elutable Ion Exchange alternative – using the sorbent IONSIV® IE-911 – and the CSSX 
alternative both require removal of Sr and transuranic (TRU) radionuclides in advance of 
removing Cs from the solution (see Figure 5.2).  In addition to the process complexity added  
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Figure 5.1.  Alpha and Sr Removal Flow Diagram for Small Tank Tetraphenylborate Precipitation 
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Figure 5.2.  Alpha and Sr Removal Flow Diagram for CST Non-Elutable 
 Ion Exchange and Caustic Side Solvent Extraction 
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through extra equipment, the latter two options also require solid-liquid separation in prep-
aration for further processing.  Previous studies showed a low filtration flux during the solid-
liquid separation step.6,7,8  Because of the lower fluxes, the CST and CSSX processes require 
larger filtration equipment, process vessels and storage vessels to maintain the desired waste 
processing rate. 
 
5.2 Cs Removal by CST Non-Elutable Ion Exchange 
 
In the proposed CST Non-Elutable Ion Exchange process (see Figure 5.3), salt solution 
(6.44 M sodium [Na]) is combined with dilution caustic and spent solutions from filter 
cleaning and other aqueous streams generated from sorbent loading and unloading operations 
in the Alpha Sorption Tank (AST) within the shielded facility.  Soluble alpha contaminants 
and Sr-90 are sorbed on monosodium titanate (MST) solids that are added as a slurry to the 
salt solution in the AST.  The solution is diluted to ~5.6 M Na in the AST in the combined 
waste stream that is fed to filtration. 
 
After sampling to confirm the soluble alpha and Sr concentration is reduced to an acceptably 
low level, the resulting slurry is filtered to remove MST and entrained sludge solids that may 
have accompanied the salt solution to the AST.  Clarified filtrate is transferred to the Recycle 
Blend Tank, which serves as the feed tank for ion exchange column operation. 
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Figure 5.3.  CST Non-Elutable Ion Exchange Flow Diagram 
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Two key aspects of the CST process are the loading CST into the train of ion exchange 
columns and rotation of the columns as they become loaded with Cs.  The ion exchange train 
consists of three operating columns in series, identified as lead, middle and guard columns, 
where the Cs is sorbed onto the CST.  A fourth standby column is provided to allow con-
tinued operation while Cs-loaded CST is removed and fresh CST is added to the previous 
lead column.  The effluent from the guard column is passed through a fines filter to prevent 
Cs-loaded fines from contaminating the salt solution.  The filtered salt solution flows to one 
of two Product Holdup Tanks (not shown) and the activity is measured to ensure it meets the 
saltstone limit for Cs.  After analysis confirms adequate decontamination, the DSS is trans-
ferred to one of two DSS Hold Tanks and stored until it can be transferred to Z-Area for 
processing and disposal as saltstone. 
 
Rotation of the columns and processing of the Cs-loaded CST occurs as follows.  When the 
lead column in the train is close to saturation (expected to be >90% Cs loading), that column 
is removed from service, the middle column becomes the lead column, the guard column 
becomes the middle column, and the fresh, standby column becomes the guard column.  The 
Cs-loaded CST from the first column is then sluiced with water into one of two Loaded 
Sorbent Hold Tanks where it is combined with the solids from the fines filter.  Excess sluic-
ing water is removed to produce a 10 wt% CST slurry in water.  The excess water is sent to 
the Alpha Sorption Tank.  The particle size of the CST will be reduced by grinding to facili-
tate slurry transfer and to ensure representative sampling in DWPF.  The CST slurry is stored 
in the Loaded Sorbent Hold Tank until it can be transferred to the DWPF for incorporation 
into HLW waste glass. 
 
Before being loaded into a column, the CST sorbent must undergo two treatments.  First, the 
CST is loaded into the Column Preparation Tank, similar in dimensions to an ion exchange 
column bed.  The CST is then backflushed with water to remove the fines.  These fines are 
removed by a filter for disposal as industrial waste.  The second treatment involves a 24-hour 
caustic soak.  The as-received CST is in the hydrogen form.  The sorbent is converted to the 
Na form by circulating a sodium hydroxide (NaOH) solution through the Column Preparation 
Tank for 24 hours.  The material is then loaded into an empty standby column by sluicing 
with water.   
 
After loading the column, sufficient water must be retained in the column to cover the 
sorbent bed and exclude air which could cause channeling in the bed.  Prior to placing the 
loaded standby column in service, the water must be displaced by a 2 M NaOH solution.  If 
this step is not done, Al may precipitate from the initial salt solution feed as the pH is 
reduced by mixing with the residual water.  A similar NaOH flush is required after the bed is 
removed from service to avoid precipitating Al from salt solution remaining in the column 
after feed is stopped.  After the NaOH flush, the CST loaded with Cs is sluiced from the bed 
with water.  As noted above, these flushes are sent to the Alpha Sorption Tank and combined 
with clarified salt solution. 
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5.3 Cs Removal by Caustic Side Solvent Extraction 
 
In solvent extraction, a sparingly soluble diluent material containing an extractant to complex 
the Cs ions is mixed with the aqueous caustic solution to remove Cs.  The decontaminated 
aqueous stream (raffinate) is then sent to the SPF for disposal.  The Cs contained in organic 
solution is then stripped into an aqueous phase ready for transfer to DWPF.  The solvent is 
cleaned to remove impurities and recycled. 
 
Prior to treatment by solvent extraction, actinides and Sr are removed from the waste by 
sorption with MST as shown in Figure 5.2.  The resulting slurry is then filtered to remove the 
MST and sludge solids.   
 
The CSSX process uses a novel solvent system made up of four components:  calix[4]arene-
bis-(tert-octylbenzo-crown-6) known as BOBCalixC6, 1-(2,2,3,3-tetrafluoropropoxy)-3-(4-
secbutylphenoxy)-2-propanol, known as modifier Cs-7SB, trioctylamine known as TOA, and 
Isopar L, the diluent.  The solvent is contacted with the alkaline waste stream in a series of 
countercurrent centrifugal contactors (the extraction stages) where Cs and nitrate are 
extracted into the solvent phase.  The resulting clean aqueous raffinate is transferred to the 
SPF for conversion to saltstone.  Following Cs extraction, the solvent is scrubbed with dilute 
acid to remove other soluble salts particularly Na and K from the solvent stream (the scrub 
stages).  The scrubbed solvent then passes into the strip stages where it is contacted with a 
very dilute acid stream to transfer the Cs to the aqueous phase.  The aqueous strip effluent 
containing pure Cs nitrate, which is 15 times more concentrated than in the waste, is 
transferred to the DWPF for vitrification.  Figure 5.4 contains a schematic representation of 
the proposed solvent extraction flowsheet. 
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Figure 5.4.  Caustic Side Solvent Extraction Flow Diagram 
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In the strip stages, the presence of lipophilic anionic impurities (e.g., dibutylphosphate, 
dodecylsulfate) has the potential to greatly reduce stripping performance.  Such impurities 
could possibly come from the waste or from solvent radiolysis.  To remedy the potential 
effects of these impurities, TOA is added to the solvent.  This amine remains essentially inert 
in the extraction section of the process but converts to the trioctylammonium nitrate salt 
during scrubbing and stripping.  This salt remains in the organic phase and allows the final 
traces of Cs in the solvent to be stripped by supplying any anionic impurities in the solvent 
with equivalent cationic charges.9 
 
Over long periods of time, either the modifier, the TOA, or the calixarene may degrade either 
chemically or radiolytically.  The most likely degradation is that of the modifier to form a 
phenolic compound that is soluble in the organic phase in contact with acid solutions.  How-
ever, the modifier was designed so that the phenolic compounds would distribute preferenti-
ally to alkaline aqueous solutions, either the waste itself or NaOH wash solutions.  Gradual 
degradation of the solvent will result in some loss of performance, owing both to loss of the 
calixarene, modifier, and amine and to buildup of various degradation products.  The pro-
posed flowsheet contains first an acidic wash of the solvent followed by a caustic wash of the 
solvent to maintain solvent performance.  These two wash stages are intended to remove any 
acidic or caustic impurities that may accumulate in the solvent system over time.  In particu-
lar, the caustic wash is known to remove the modifier degradation products.  In addition, the 
proposed flowsheet has assumed the solvent will be replaced on an annual basis to maintain 
system performance.  Spent solvent will be incinerated. 
 
The aqueous output streams from the CSSX process may contain either soluble solvent 
components and/or entrained organic phase.  This potential loss may represent an economic 
concern due to the expensive solvent components or a problem in downstream operations.  
The proposed process contains solvent recovery processes for the aqueous effluent streams.  
Additional contactor stages are provided to remove soluble organics and in particular to 
remove solvent from the exiting streams with a small amount of Isopar L.  The aqueous 
phase from these stages is then sent to a settling tank where any remaining entrained organic 
(mostly the Isopar L) is allowed to float and is decanted.  The Isopar® L containing solvent 
is distilled to recover the extractant and modifier.  The Isopar® L added in the two solvent 
recovery processes is sent to the CIF. 
 
Strip effluent storage is provided to accommodate the differences in cycle times for the 
Slurry Receipt Adjustment Tank (SRAT) in DWPF and to allow for disengagement of any 
organic carry-over from the extraction process.  Strip effluent will be provided at a rate of 1.5 
gpm, thereby eliminating the need for an evaporator.  The strip effluent is evaporated in the 
DWPF SRAT where the nitric acid content is used to offset the nominal nitric acid 
requirement.  The effluent would contain <0.01 M Na, and <0.001 M of other metals. 
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5.4 Cs Removal by Small Tank Tetraphenylborate Precipitation 
 
In the STTP process (see Figure 5.5), salt solution is received into a Fresh Waste Day Tank 
located in the new facility.  For this continuous precipitation process, salt solution, sodium 
tetraphenylborate (NaTPB) solution, MST slurry, spent wash water and dilution water are 
continuously added to the first of two Continuous Stirred Tank Reactors (CSTR) located in 
the new facility.  Sufficient dilution water is added to the first CSTR to reduce the Na 
molarity to ~4.7 M to optimize conditions for precipitation and MST sorption reactions.  The 
first CSTR feeds a second CSTR in which precipitation is completed.  In the CSTRs, soluble 
Cs and K are precipitated as tetraphenylborate (TPB) salts and Sr and actinides (U, Pu, Am, 
Np and Cm) are sorbed on the MST solids.  The resulting slurry, containing ~1 wt% 
insoluble solids, is transferred from the second CSTR to the Concentrate Tank from which 
the slurry is continuously fed to a cross-flow filter to concentrate the solids, which contain 
most of the radioactive contaminants.  DSS filtrate is transferred to a Filtrate Hold Tank from 
the filter unit and stored until it can be transferred to the existing SPF, where it is converted 
to saltstone for disposal in the SDF.   
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Figure 5.5.  Small Tank Tetraphenylborate Precipitation Flow Diagram 
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After concentrating the slurry to 10 w%, and accumulating 4,000 to 5,000 gallons in the 
Concentrate Tank, the slurry is transferred to the Wash Tank and washed to remove soluble 
Na salts by adding process water and removing spent wash water by filtration.  NaTPB 
removed in the wash water can be recovered by recycling the spent wash water to the first 
CSTR.  Spent wash water is either recycled to the first CSTR to provide a portion of the 
needed dilution water or sent to the Filtrate Hold Tank and on to the SPF for conversion to 
saltstone for disposal in the SDF.  At the end of the washing operation, 10 wt% slurry is 
transferred to the Precipitate Reactor Feed Tank for staging.  The slurry is then processed 
through the acid hydrolysis unit operation and eventually vitrified.  Recovered by-product 
benzene from acid hydrolysis is transferred to the CIF and incinerated.  The aqueous product 
from precipitate hydrolysis is combined with sludge feed in the DWPF and incorporated into 
HLW waste glass. 
 
In the initial proposal for the STTP alternative, washed 10 wt% slurry was to be processed 
using the existing acid hydrolysis process equipment installed in the DWPF Salt Cell.  
However, a tank farm salt/space management strategy recommends using the DWPF Salt 
Cell for housing an acid evaporator.  This development, coupled with the limiting design 
capacity of the existing acid hydrolysis processing equipment, led to the acid hydrolysis 
process being moved to the SWPF.  The equipment will be sized such that the production 
rate will match the desired waste removal rate.  Moving the acid hydrolysis operation to the 
new facility offers the advantage of confining the operations involving benzene generation 
and handling to a single facility, but the footprint of the proposed facility will increase for 
this alternative. 
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6.0 Technology Development Needs and Assessment of Risks 
 
Initially, a large number of technical issues and concerns were identified with each of the 
four processes described in Section 5.0 of this R&D Summary Report.  Further evaluation of 
these issues and concerns resulted in the identification of a smaller number of high technical 
risks to implementation of each of the four processes.  A goal of the R&D program has been 
to specifically address the high technical risks with each process, thus reducing the 
consequences associated with making a down-selection decision. 
 
The key technology needs for each process are summarized below. 
 
6.1 Alpha and Sr Removal 
 
The Savannah River Site Salt Processing Project plans to use the addition of MST to remove 
portions of the soluble U, Pu, Np, and Sr contained in the waste stream.  Design efforts 
require an understanding of the rate and equilibrium loading of these components as a 
function of temperature, ionic strength and mixing to support both the CSTR and the batch 
reactor designs.  Initial data from batch reactor studies indicated that the MST reaction 
kinetics require more than the 24 hours assumed in the design basis, resulting in larger batch 
volumes.  Also, low filter flux demonstrated in testing indicated the need for large surface 
area filters and large volume circulation pumps.  The program, therefore, required additional 
information on the kinetics for radionuclide removal under proposed process conditions. 
 
The original SRS implementation scheme using MST allowed sufficient time to remove the 
radionuclides.  In contrast, the current process options shorten the contact time for the 
sorbent to 24 hours before filtration occurs based on kinetics data at 5.6M sodium.10 
Strontium removal occurred rapidly under alkaline conditions with no apparent influence 
from the presence of competing sorbates such as actinides.  Of the actinides, Pu removal 
proved most important to satisfying the requirements for total alpha activity in the DSS.  In 
general, MST exhibited slower removal rates for Pu and other actinides than observed for Sr.  
Testing indicated that the actinides compete for sites on the MST.  Both U and Np exhibit 
much higher solubility in alkaline solutions than Pu.  Consequently, the extent and rate of Pu 
removal depended strongly on the total actinide concentration.  Hence, while the current pre-
conceptual designs achieved the requirements for radionuclides, the use of MST limited the 
process cycle times and equipment size. 
 
The original process design achieved the solid-liquid separation for the MST concurrently 
with concentration of the organic precipitate.  The precipitate apparently mitigated the 
tendency of the MST particles to closely pack.  Thus, the use of cross-flow filtration for the 
composite slurry showed good process rates and posed minimal process maintenance issues.  
In contrast, two of the currently suggested process designs required solid-liquid separation of 
a stream containing the MST combined with entrained sludge solids (metal oxides and 
hydroxides).  The cross-flow filtration proved notably slower for those designs. 
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While MST adequately meet the functional requirements for each process design, the use of 
alternate sorbents or technologies to remove the radionuclides of interest (i.e., Sr, Pu, and 
Np) may significantly improve some of the designs.  Therefore, a portion of this research 
effort evaluates the use of alternate chemical means to remove these radionuclides.  
Similarly, the program also investigated means to improve cross-flow filtration performance 
by using chemical additives as well as alternate solid-liquid separation technologies with 
MST or the alternate chemicals defined to remove radionuclides. 
 
In summary, the high priority technology needs that require investigation to support alpha 
and Sr removal include: 
 
• Alpha and Sr removal performance with MST and alternate sorbents, 
• Size of equipment, and 
• Solid-liquid separation alternatives 
 
Of these, the “high risk” areas were identified as MST Pu removal performance and filtration 
(equipment size). 
 
Finally, the conceptual designs would benefit from the use of at-line (or on-line) analytical 
equipment to verify the removal of the radionuclides.  The original process performed this 
analysis on samples decontaminated from Cs, Sr, and the actinides.  In contrast, two of the 
proposed designs require verifying the removal of Sr and the actinides with radiocesium still 
present in the solution.  All of the three process designs rely on faster analytical response 
time than the original design.  Thus, the program requires development of appropriate 
analytical monitors to meet these objectives. 
 
6.2 CST Non-Elutable Ion Exchange 
 
In the CST Non-Elutable Ion Exchange process, MST sorbs alpha contaminants and Sr-90 
from the salt solution.  The MST resulting slurry is then filtered and the filtrate solution is 
combined with other aqueous streams for processing through an ion exchange column loaded 
with CST to remove Cs.  The most significant issue with CST is the stability of the CST in 
highly alkaline solutions.  Leaching of excess materials used in manufacturing the sorbent 
and column pluggage events have been observed in previous testing.  This has led to a desire 
to re-engineer the sorbent manufacturing process.  In addition, the baseline design calls for a 
series of three ion-exchange columns each with a bed of CST 16 ft tall by 5 ft in diameter.  
When CST is fully loaded with Cs-137, gas will be generated through radiolysis of the waste 
solution passing over it.  This gas could potentially block access of Cs-containing waste 
solution to the CST pores or coalesce into bubbles that interfere with fluid flow through the 
columns.  Thus, the effect of gas generation on the performance of the CST downstream of 
the fully loaded portion had become an issue.  Also, loaded CST must be transferred as a 
slurry to DWPF and the sludge, CST, and glass frit mixture must be homogeneously mixed  
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and accurately sampled prior to feeding the melter.  Both of these operations have proven 
difficult in initial tests.  Thus, the three high-risk areas for implementation of the CST 
process were: 
 
• Sorbent stability 
• Gas generation, and 
• Sorbent handling and sampling. 
 
The ability of CST to remove Cs from aqueous solutions as a function of temperature and 
waste composition was investigated.  K, Sr, nitrate, and OH ions are known to impact the 
equilibrium loading of Cs on CST.  Mass transfer coefficients and diffusivity as a function of 
column geometry and velocity were needed to provide sufficient information to design ion 
exchange columns properly.  To avoid potential criticality issues, the ability of CST to sorb 
Sr, Pu, and U were defined.  Finally, the thermal characteristics of CST performance 
including thermal stability of this sorbent itself and its potential to desorb Cs in response to 
thermal fluctuations (in both normal operations ranges and abnormal swings) were also 
defined. 
 
6.3 Caustic Side Solvent Extraction 
 
Solvent extraction is a proven technology in the nuclear industry as shown by the world-wide 
use of the PUREX process.  Equipment, such as pulse columns, mixer settlers, and 
centrifugal contactors, has a long history of successful operation in the remote environments 
required to process radioactive materials.  The technology development needs for CSSX are 
derived primarily from the immaturity of the solvent.  The CSSX solvent is a multi-
component solvent that is complex, and poses risks from a chemical stability standpoint that, 
unmitigated, could destabilize the process and/or impact operations personnel.  The 
performance of CSSX may also be affected by the impacts on the solvent by radionuclides in 
the treatment stream.  Extraction rates for solvent mixtures have been studied previously and 
the rates have been found to be more than adequate for application to salt processing.  
However, bench-scale extraction studies were needed to determine if the dual performance 
goals of raffinate stream decontamination and Cs product concentration (DF of 40,000 and a 
minimum CF of 12) can be simultaneously achieved, particularly with real waste.  Thus, the 
CSSX technology development needs were driven by four high risk areas of technical 
uncertainty: 
 
• Chemical and thermal stability,  
• Radiolytic stability, 
• Flowsheet solvent system proof-of-concept, and 
• Real waste performance. 
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Technology development needs were also driven by the need to demonstrate the commercial 
availability of the CSSX solvent components.  This need would require that issues with 
synthesis improvements and patent applications for the BOBCalixC6 and modifier be 
resolved. 
 
6.4 Small Tank TPB Precipitation 
 
The STTP is a continuous precipitation process that mixes salt solution, NaTPB, a slurry of 
MST, spent wash water, and dilution water in a CSTR.  Soluble Cs and K precipitate as TPB 
salts, and MST sorbs Sr and actinides.  The salts and MST solids were readily filtered to 
achieve the desired DF, but the process has inherent risks due to the catalytic decomposition 
of TPB (to form benzene) and foaming of the slurry.  Foaming can interfere or block flow in 
the process, while benzene generation poses both safety risks to personnel and potential 
environmental releases.  Therefore, the high risk technology areas were: 
 
• Catalytic product decomposition, and 
• Foaming in vessels. 
 
Initial data from batch reactor experiments indicated that MST kinetics would control the 
size of the reactor.  Knowledge of the rate and equilibrium (solubility) of alkali metal 
tetraphenylborate compounds as a function of temperature, ionic strength, and mixing is 
required to support reactor design.  Researchers must provide physical property data such as 
density, viscosity, yield stress, and consistency of slurry, as a function of state variables, such 
as temperature, to support design.  Additional studies on TPB decomposition under expected 
process conditions were required. 
 
6.5 Other Technology Development Needs  
 
Other specific technology development needs had been identified based on technical issues 
and concerns that were identified in earlier phases of the program.  These needs are listed in 
Appendix B of the “Savannah River Site Processing Project Research and Development 
Program Plan.”3  The technology development activities described in Section 7.0 focus 
primarily on resolving the high risk issues described above. 
 
6.6 Risk Assessment Process 
 
Based on all research efforts through the available FY01 results, TFA has reassessed the risks 
of the eleven technology areas that were identified as “high risk” in early FY00 (see above 
descriptions in Sections 6.1-6.4).  Our current, independent risk assessment was conducted 
by the TFA SPP Technology Development Manager, the Deputy Manager, and the System 
Leads for each of the four technology areas.  The six individuals assigned probabilities and 
consequences (using the definitions below) to each area and compared results.  Only minor  
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differences in ratings were found and discussion of the results and basis for the evaluations 
led to clear consensus evaluation.  No numerical scores or weighting was used in our 
assessment of the risks. 
 
In our current assessment of these areas, we used the conventional definition of risk (risk = 
probability x consequences).  For the probability term, we addressed the question,  “What is 
the probability or estimated likelihood that the process will fail (not perform as intended) due 
to the previously identified “high risk” technology areas?”  In our assessment, we used three 
levels of probability as defined below: 
 
 Probability Description 
 
 Low Unlikely to occur during facility life cycle 
 Moderate May occur infrequently during facility life cycle 
 High Will likely occur frequently during facility life cycle 
 
We also used three levels of consequences and defined them as follows: 
 
Consequences Description Magnitude of Cost 
 
Low Requires optimization for facility operation or <$50 Million 
 delays mission completion by <0.5 year 
Moderate Enlarges footprint of shielded facility or $50 - $350 Million 
 delays mission completion by 0.5 to 2 years 
High  Threatens viability of implementation or delays >$350 Million 

mission completion by unacceptable duration 
 
The risk matrix, showing the product of these probability and consequence terms, is shown in 
Table 6.1.   
 
6.7 Current Risk Assessments 
 
The current risk assessment for each technology area is presented in the discussion below.  
The research and development results that provide the rationale for our risk assessment are 
summarized here and are presented in greater detail in Section 7.0. 
 
6.7.1 Alpha/Sr Risks 
 
A previous risk assessment4 identified two high-risk areas for the Alpha/Strontium removal 
process:  MST Plutonium Removal Performance and MST/Filtration. 
 
MST Pu Removal Performance:  During the past several years, SPP personnel examined 
the sorption of plutonium – and other radionuclides – by MST under prototypical conditions 
for the three process options.  These studies included numerous experiments with actual  
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Table 6.1.  Risk Matrix 
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HLW, tests with simulated waste containing added actinides and strontium, and plutonium 
and strontium removal as part of flowsheet demonstrations with each of the cesium removal 
process options using both simulated and actual wastes.  The accumulated data demonstrated 
successful operation across a variety of waste compositions while meeting process 
requirements defined for the proposed facility.  While the rate of plutonium sorption limits 
the nominal processing capacity for the process options, there is little doubt that MST 
adequately removes plutonium with an acceptable efficiency.  Recent studies demonstrate 
that relative to plutonium removal, MST performs better than the principal competing 
inorganic sorbents either currently available at commercial scale or in final stages of 
development.  However, feasibility tests with permanganate additions show equal or superior 
removal of the radionuclides as compared to sorption on MST.  As research of that chemistry 
continues, the baseline design could readily incorporate that chemistry option. 
 
The current research program also provides added confidence that the project will realize 
continued improvements in this technology.  Basic structural studies will provide insight into 
the surface chemistry of the actinides on MST.  The data will provide the needed information 
to either improve the synthesis of MST to enhance removal efficiency for plutonium or to 
replace that sorbent with a superior material. 
 
The confidence in deployment of this process technology will increase as the site continues 
efforts to expand the available analytical data for the contents of the waste tanks.  
Demonstration of the use of centrifugal filters to test for colloids of plutonium stands as an 
example of efforts to improve the understanding of the fundamental waste chemistry.  
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Likewise, research during the remainder of the current fiscal year will investigate the 
chemistry required for removal of plutonium present in different oxidation states. 
 
With continued research efforts of comparable stature during the design, piloting, and 
construction of the facility, the likelihood of this technology failing appears limited.  
Furthermore, the most probable recovery from any such failure will simply require addition 
of more MST and will only result in a brief interruption of operations.  As a result of the 
existing studies, we perceive a lower probability for failure of this process chemistry.  
Also, recovery from a failure in performance simply requires addition of more 
monosodium titanate.  Thus, we judge the overall risk as reduced to a low rating. 
 
Initial feasibility tests show that addition of permanganate with a reducing agent (e.g., 
peroxide or formate) also removes these radionuclides from solution under the conditions 
studied.  Similarly, personnel continue to explore the use of selected inorganic materials 
designed to decontaminate the waste.  Although none currently equal or surpass MST in 
performance, the gained insight will help personnel improve the process efficiency as the 
project matures. 
 
MST/Filtration:  The research for the cross-flow filtration technology used as the baseline 
design for each process option includes both pilot-scale demonstration of the technology 
using simulated waste and successful experiments using actual HLW samples.  For the 
STTP option, previous work demonstrated filtrate flow rate using actual waste in full-
scale equipment – in the In-Tank Precipitation facility.   Thus, we perceive a low risk 
for implementation of this technology.   Previous demonstrations included full-scale 
implementation of chemical cleaning and backpulsing - the two process steps necessary to 
ensure prolonged operation at the desired capacity. 
 
However, for both the CST and CSSX processes, the measured performance shows notably 
lower processing rates for simulated wastes without the presence of the tetraphenylborate 
precipitate.  Also, comparative analysis shows reasonably good agreement between the pilot-
scale tests using simulated waste and laboratory-sized experiments using actual waste, with 
the former apparently providing a slightly conservative margin for facility design efforts.  
The pilot-scale demonstrations yielded acceptable filtrate flow rate, but showed relatively 
poor performance with slurries containing the maximum concentration of solids expected for 
the facility.  At these higher concentrations, acceptable equipment performance was reliably 
achieved only with high transmembrane pressure (i.e., 60 psi).  Thus, the complete research 
data provide the information needed to select pumps and filter equipment for the facility.  
However, the data suggest the equipment will only marginally achieve the target 
performance and may well require frequent outages for cleaning.  Thus, this technology 
may well force an extension of the operating lifetime for the facility and still represents 
a moderate technology risk. 
  
To reduce the risk, the project continues to pursue alternate means of solid-liquid separation.  
The options under investigation include use of a centrifuge or of a high-shear, rotary cross-
flow filter.  Initial vendor testing of the latter equipment using simulated waste shows 
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significant promise of improved performance.  Similarly, personnel continue to investigate 
alternate process configurations that, for instance, use chemical additives to achieve 
enhanced sedimentation in advance of the process facility.  Such approaches may reduce the 
burden for the cross-flow filter thereby substantially reducing the implementation risk. 
 
6.7.2 CST Risks 
 
The previous risk assessment identified three areas of high risk with the use of CST Non-
Elutable Ion Exchange:  Sorbent Stability, Sorbent Sampling and Handling, and Gas 
Generation. 
 
Sorbent Stability:  Both thermal and chemical factors can affect the stability of  the ion 
exchange sorbent IE-911 (CST and binder) and both were taken into consideration in 
assessing the risk associated with using IE-911.  The thermal stability of IE-911 has been 
well defined.  At relatively high temperatures (e.g., >80ºC which are not typically 
encountered under normal operating conditions), a significant fraction of absorbed cesium is 
desorbed.  However, operating temperatures below 35ºC are acceptable and present a low 
risk to this technique.  Chemical factors include the leaching of components from IE-911, 
formation of precipitates in the solutions, and coating of IE-911 particles with precipitates, 
all of which can ultimately lead to column plugging or particle agglomeration.   
 
Initial batches of IE-911 produced by UOP, LLC, contained extraneous phases that reacted 
with highly alkaline solutions to release niobium (Nb) and, to a lesser extent, silicon (Si).  
Research performed during the past year has defined the treatment conditions necessary to 
remove >95% of the leachable Nb from the IE-911, substantially reducing the risk of column 
plugging due to this factor.  Related research demonstrated minimal leaching of Si from 
IE-911 and therefore was deemed not likely to contribute significantly to sodium 
aluminosilicate formation.  Factors that are connected indirectly with the use of IE-911, but 
generally associated with the use of ion-exchange, are formation of aluminum hydroxide 
(Al(OH)3) (owing to inadvertent admission of water to a column containing highly alkaline 
aluminum-bearing waste) and coating of the particles with sodium aluminosilicate 
precipitates.  These factors have been suggested as possible column-plugging mechanisms.  
Also, agglomeration of CST particles caused by sodium aluminosilicate deposition could 
impair removal of loaded CST from ion exchange columns.  Experiments are under way to 
define further the potential impacts of such scenarios.  However, formation of precipitates 
in solution and coating of particles are unresolved issues and are considered to be a 
high risk for this process. 
 
Sorbent Handling and Sampling:  Sluicing of as-received IE-911 (500 ± 200 µm diameter), 
size-reduction of IE-911, and representative sampling of (size-reduced) IE-911/sludge/frit 
slurry were considered in this risk area.  Results of studies on sluicing of the relatively large 
IE-911 particles indicate that suspensions could be formed under the appropriate stirring 
conditions.  Size-reduction of IE-911 particles was demonstrated in two brief vendor tests.  
The results indicated that particle-size distributions in the desired range could, with a high 
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degree of confidence, be produced by either of two methods.  Tests of size-reduction, as 
required on a larger scale, are expected to be successful.  
 
Sampling of the three-component (size-reduced) IE-911/sludge/frit slurry was tested using a 
full-scale Hydragard® sampler in a test loop.  The results indicated that the presence of 
IE-911 did not affect the performance of the Hydragard® sampler although it was discovered 
that the Hydragard® sampler itself exhibited a bias toward low frit with or without IE-911 
present.  Adjustment of the Hydragard® sampler to correct the bias toward low frit is not 
expected to be affected by the presence of size-reduced IE-911.  The assessment of these 
three aspects of sorbent handling and sampling indicates that the combined risk is low.  
 
Gas Generation:  When IE-911 is loaded with Cs-137, gas will be generated in the waste 
solution due to water radiolysis.  Two possible effects of this gas on the performance of the 
ion-exchange column were investigated.  Disengagement of gas bubbles entrained in the 
liquid between ion-exchange columns was tested so that issues related to sorbent blinding 
and formation of gaseous voids at the top of downstream columns could be resolved.  In 
addition, the gases formed consisted of oxygen, hydrogen and nitrogen oxides, a potentially 
flammable mixture.  Gas disengagement was demonstrated under a variety of conditions that 
included sparging, reduced pressure, and ultrasonic cavitation.  The results clearly indicated 
that gas-disengagement equipment (GDE) would be required between columns if ion 
exchange were selected and that the GDE will most likely be effective.   
 
The effect of radiolytically generated gas on the absorption of cesium by IE-911 was also 
investigated.  A test was performed within a spent fuel element of the High Flux Isotope 
Reactor at Oak Ridge National Laboratory in such a manner that gas would be generated 
radiolytically during the time that an IE-911 column was being loaded with cesium.  
Measurements of the cesium-breakthrough curves for the test column and the same column 
without the radiation field indicated that the cesium-breakthrough curves were identical 
within experimental uncertainty and followed the curve expected on the basis of VERSE 
modeling.  Thus, gas generation was judged to present a low technology risk for CST 
Non-Elutable Ion Exchange. 
 
Other CST R&D:  Properties of the melter-feed simulants that were used in the 1999 and 
2000 Hydragard® sample-loop tests were measured.  The 1999 melter-feed simulants with or 
without size-reduced IE-911 had nearly identical rheological characteristics, yield stresses 
that were within the DWPF design basis range, and consistencies at or below the lower 
DWPF design basis limit.  In contrast, with the 2000 simulants, adding size-reduced IE-911 
to sludge/frit melter feed caused the yield stress to increase nearly three times and exceed the 
DWPF upper design basis limit.  All of the consistency data were within the DWPF design 
basis limits.  In another study, rheograms of Tank 8/40 fresh melter-feed simulants showed 
the expected pattern of increasing yield stress and consistency with increasing solids content 
for various melter feeds, all of which exceeded the DWPF design basis yield stress.  In 
general, the behavior of the three slurries at low wt% solids is the same rheologically 
whereas differences are seen at higher wt% solids, with the Tank 8/40 blends containing 
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IE-911 being more viscous than those that do not.  These results suggest that the solids 
content of the slurry might have to be reduced (by ~4 wt%) if size-reduced IE-911 is used. 
 
A CST-glass study was conducted to determine the effect, if any, on the Product Consistency 
Test (PCT) responses of CST glasses cooled at different rates.  The glasses contained IE-911 
and MST and three different simulated sludges.  Two bounding cooling profiles, rapidly 
quenched and canister-centerline, were used in this study.  Glasses were selected mainly to 
challenge the regions where amorphous phase separation is expected.  There was essentially 
no difference between the PCT responses for glasses subjected to the two cooling profiles.  
The results reveal that no deleterious amorphous phase separation occurred under either 
cooling regime.  The very good durability of the IE-911-containing glasses implies that 
durability may not be the limiting factor for waste loading in this option.    
 
6.7.3 CSSX Risks 
 
The previous risk assessment identified four high risks for CSSX:  Flowsheet Solvent System 
Proof-of-Principle, Chemical and Thermal Stability, Radiation Stability, and Real Waste 
Performance.  
 
Flowsheet Solvent System Proof-of-Concept:  The flowsheet solvent system was 
demonstrated in three tests using 2-cm centrifugal contactors at ANL with SRS average 
simulant solutions spiked with radioactive cesium-137 (Cs-137).  Results from testing show 
that the requirements for waste and solvent decontamination (40,000) and the concentration 
factor (CF) for cesium from feed to cesium product (15) were met or exceeded.  In addition, 
the first test demonstrated the need for control of the temperature in the extraction section of 
the centrifugal contactor cascade to ensure the highest waste decontamination.  The solvent 
was recycled four times during the second test with no adverse effects on the process.  
Further demonstration of the flowsheet solvent system was provided in a 71-hour test.  This 
test processed 180 liters of SRS simulant with 1.4 L of solvent, which was recycled through 
the system a total of 42 times during the test.   During this test the solvent was washed in a 
single centrifugal contactor stage with dilute sodium hydroxide (NaOH) to remove 
dibutylphosphoric acid that was extracted from the waste as well as the 4-sec-butylphenol 
that is formed by degradation of the solvent.  The average decontamination factor (DF) for 
this test was 159,000 for cesium from waste raffinate, and the average CF was 14.9.  The 
process had to be shutdown twice during testing:  the first time to replace a feed pump; and 
the second time to unplug a rotor that became plugged with solids suspended in the SRS 
simulant.  In both cases, recovery was achieved, allowing the test to continue with minimal 
effect on the DFs or CFs.  These very successful demonstrations of the flowsheet solvent 
system makes the probability of failure of the  flowsheet low and results in the risk being 
reduced to low.   
 
Chemical and Thermal Stability:  The solvent system for the CSSX process consists of 
four chemicals:  the extractant, calix[4]arene-bis(tert-octylbenzo-crown-6) (BOBCalixC6), a 
modifier, 1-(2,2,3,3-tetrafluoropropoxy)-3-(4-sec-butylphenoxy) -2-propanol (Cs-7SB), 
trioctylamine to aid stripping, and the diluent, Isopar® L.  The extractant and modifier are 
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new chemicals.  The chemical and thermal stability of this four-component solvent had not 
been tested previously to determine the products of reaction or their effects on processing, 
which led to a high risk.  Laboratory studies during FY 2000 and FY 2001 were aimed at 
understanding the chemistry of the solvent and any effects on the process as a result of 
chemical reactions or thermal degradation.  Thermal stability studies showed that even after 
235 days at an operating temperature of 35°C, performance remained good and did not 
necessitate solvent washing.  Relative to the goal of a 1-year solvent lifetime, the solvent 
matrix and its performance did not unacceptably degrade due to thermal effects.   
 
At 60oC, the extractant showed no measurable chemical changes.  However, trioctylamine 
was degraded to dioctyl- and mono-octylamines.  Only a trace (<2 mg/L) of 4-sec-
butylphenol from degradation of the modifier could be detected.  Nitration studies of the 
solvent showed no measurable nitration of either the solvent components or the degradation 
product, 4-sec-butylphenol, under extraction, scrub or strip conditions.  The 4-sec-
butylphenol did not affect extraction or scrubbing, but showed reduced stripping if allowed to 
build up in the solvent.  Tests demonstrated that 4-sec-butylphenol was readily scrubbed 
from the solvent by 0.01-1 M NaOH solutions.  Degradation of trioctylamine also affected 
stripping behavior, but addition of fresh trioctylamine to restore the concentration to 0.001 M 
restored stripping behavior.  The overall conclusion of the studies was that chemical and 
thermal processes slowly degrade solvent, but effects on the solvent were easily corrected by 
caustic washing and periodic additions of trioctylamine.  Thus, the probability that 
chemical and thermal effects on the solvent will affect plant operation is low and the 
risk is also low. 
 
Radiation Stability:  The risk for radiation stability was judged to be high in the earlier 
assessment because the solvent had not been tested to determine the products of reaction or 
their effects on processing.  Dose calculations showed that the solvent will receive an annual 
dose of only 0.092 Mrad per year, assuming:  100% plant utilization; the baseline solvent 
inventory of 1000 gallons; and the application of the MST process prior to the CSSX process.  
The relatively low dose is the result of:  the short residence time of the solvent in the 
centrifugal contactor cascade, the large inventory of solvent in the plant, and the nuclides 
contributing to the solvent dose (Cs-137 and barium-137m).  Both external and internal 
radiation studies showed essentially the same results:  production of 4-sec-butylphenol from 
modifier degradation and dioctylamine from degradation of trioctylamine (TOA).  External 
radiation tests involved irradiation of solvent and simulant with Co-60 gamma source to 
doses exceeding the life of the plant by 10 fold.  No significant degradation of the primary 
solvent components was observed for doses typical of the proposed facility lifetime.  Less 
than 10% extractant loss occurred and no statistically significant loss of Cs-7SB modifier 
occurred at the maximum dose, although the 4-sec-butylphenol was ~0.4% of the initial 
modifier concentration.  Less than 10% of the trioctylamine degraded at a dose of 6 Mrad.   
 
Internal radiation studies were performed with both real waste solutions and simulant spiked 
to SRS-average waste Cs-137 concentration with total radiation doses from 1 to 13.5 years of 
plant operation.  Internal radiation tests using spiked simulant (at the baseline process 
flowsheet organic-to-aqueous phase ratios for the extraction, scrub and strip sections) did not 
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identify any dose-related impacts on dispersed-phase break times, third-phase formation, or 
interfacial crud formation.  Neither the real-waste nor the spiked-simulant tests showed any 
effect of radiation on extraction or scrubbing, but stripping effectiveness was reduced due to 
high distribution coefficients.  Washing the solvent with 0.01 M NaOH and replenishing the 
TOA concentration restored good stripping performance.   
 
The radiation studies show the solvent to be quite stable to radiation with TOA being most 
sensitive to radiation-induced degradation.  As a result of these studies, the probability 
and consequently the risk that radiation effects will cause problems during plant 
operation is considered to be low. 
 
Real Waste Performance:  At the time of the earlier risk assessment, very little real-waste 
testing had been conducted, which increased the technological risk that the process might not 
be viable.  Efforts in FY01 focused on real waste testing with both batch equilibration studies 
with waste from several different F and H area tanks, and a 48-hour flowsheet test using 2-
cm centrifugal contactors similar to those that were used for the flowsheet proof-of-concept 
tests.  Batch equilibration studies with samples from three different tanks show that the 
distribution coefficients of Cs for extraction all exceed the minimum required value of 8.  
Distribution coefficients for scrub and the first strip are generally higher than expected.  
Batch equilibration tests with other tank waste samples are continuing. 
 
During the flowsheet test, 105 liters of waste from tanks 37H and 44F were treated using 
1.5 liters of solvent.  The solvent was recycled continuously (∼25 times) to the process after 
passing through a single centrifugal-contactor stage of NaOH wash solution.  
Decontamination Factors (DF) for the waste raffinate as high as 2 million were observed 
during the first 24 hours of the test.  A composite of samples taken throughout the test 
(includes samples during upset conditions) gave a DF of 40,000 versus a requirement of 
13,000 to meet the saltstone Waste Acceptance Criteria and a target of 40,000.  The overall 
average DF for the spent solvent was 1.2 million versus a target of 40,000.  Problems were 
encountered in measuring the flow rate of the waste feed stream resulting in low feed flow 
rate in the first 24 hours of the test.  Consequently, the CFs averaged only 12.8 during that 
part of the test, which is lower than the target value of 15.  Flow rate adjustments to the feed 
and strip streams resulted in varied, but higher, CFs during the remainder of the test.  The CF 
exceeded 15 for several hours during the test, but averaged 14.4 during the last 10.5 hours of 
operation.  Operational problems were encountered three times when the hydraulic capacity 
of the contactors was exceeded during efforts to achieve higher CFs.  Recovery from the 
upsets was demonstrated proving the robustness of the process.  The real waste test proved 
flowsheet viability, allowing the consequence to be lowered to moderate (potentially 
enlarging the footprint of the shielded facility).  However, our evaluation of the technology 
risk is lowered only to moderate because only one contactor test has been conducted 
and limited batch equilibration test results with real waste are available.  Confirmation 
of the batch equilibrium test results from the remaining tank waste samples will be available 
prior to down selection, which could further reduce this risk. 
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Other CSSX R&D:  The extractant and modifier are not made commercially at present.  
Efforts are underway to improve the processes for manufacture and to find vendors willing to 
make these chemicals.  The improved modifier (CS-7SB) was synthesized at a 3.6 kg scale in 
the laboratory to demonstrate scale-up and provide solvent for studies at ANL, ORNL, and 
SRTC.  The larger batch size yielded high purity product with a product yield higher (95%) 
than 100 g batches.  IBC Advanced Technologies, Inc. demonstrated scale-up of 
BOBCalixC6 synthesis by preparing a 1 kg batch of good purity.  The patent which covers 
the original CSSX process chemicals and conditions was issued January 16, 2001.  A patent 
application covering the second generation modifiers was filed with the US Patent & 
Trademark Office. 
 
ORNL identified potential candidate firms to supply the chemicals on the scale required by 
the proposed process plant (46 kg BOBCalixC6 and 677 kg of Cs-7SB modifier).  The results 
of this effort were summarized in a series of letter reports submitted to SRS.  An Expressions 
of Interest solicitation for the manufacture of 2 kg of modifier and 50 g of BOBCalixC6 was 
sent by SRS to 29 companies with seven positive responses received.  Actual procurement of 
the material was placed on hold until the SPP technology selection decision is completed by 
DOE. 
 
6.7.4 STTP Risks 
 
The previous risk assessment identified two high risk areas in the STTP process:  Catalytic 
Product Decomposition and Reactor/Vessel Foaming.  In addition, R&D activities were 
performed in two additional areas:  precipitate hydrolysis testing and glass formulation. 
 
Catalytic Product Decomposition:  The risk of catalytic decomposition of TPB, like that 
experienced in ITP Tank 48 in 1995, has been addressed through increasing the 
understanding of catalytic decomposition and through additional demonstrations of process 
performance. 
 
SPP research efforts showed that decomposition was catalyzed by supported, noble metal 
ions which had been reduced to metals.  In particular, reduced palladium and platinum were 
shown to be the most catalytically active species.  Reduced rhodium and ruthenium, which 
are present in the HLW tanks, were shown to be ∼25% as reactive as Pd(0).  Tests indicated 
that phenylborate intermediates and mercury participate in the catalytic decomposition 
reaction, rather than acting as just reducing agents for the noble metals.  Present data indicate 
that diphenylborinic acid (2PB) may be the intermediate of primary importance and that 
decomposition can take place in the presence of 2PB and supported Pd(0) alone.  However, 
the presence of diphenylmercury (or mercury(II) salt), along with the other two components, 
yields a much more reactive system.  Catalyst consultants have incorporated information 
from the ongoing research and development activities into proposed reaction and catalytic 
mechanisms which are consistent with those identified in literature studies. 
 
Batch catalytic decomposition tests were conducted on six different SRS HLW tank samples 
at both ∼25oC and at 45oC (for a total of twelve tests).  Cesium precipitation reached the 
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Saltstone limit of 45 nCi/g in ten of the twelve tests; however, the time required for the 
samples to meet this limit varied from <500 hours to >3500 hours.  The most probable cause 
for the differences in the rate of decontamination was the extremely low solubility of NaTPB 
in high ionic strength salt solutions.  Once added, the majority of the NaTPB precipitated out 
of solution and its dissolution was very slow under the mild degree of agitation.  Attempts to  
increase the rate of agitation were unsuccessful.  Of the twelve tests, only two showed 
evidence of TPB degradation, and both of these tests came from Tank 35H, which had higher 
levels of soluble mercury than the other waste samples.  The TPB degradation rates in Tank 
35H were much less than the maximum seen in previous real waste and surrogate waste tests 
in terms of calculated benzene production (i.e., 0.2 mg/(L-h) for Tank 35H vs. 10 mg/(L-h) 
maximum in other tests). 
 
A test system using 20-L Continuous Stirred Tank Reactors (CSTR) with Cs-137 spiked 
simulants demonstrated that adequate decontamination could be maintained while the STTP 
was undergoing active catalytic decomposition at both 25oC and 45oC.  Also, the CSTR test 
using real SRS HLW successfully demonstrated that stable operation with acceptable DFs for 
Cs-137 and Sr-90 could be obtained at both 25oC and 45oC. 
 
In summary, an increased understanding of the catalytic decomposition has certainly been 
achieved.  However, catalytic decomposition tests were conducted on samples from several 
different SRS HLW tanks and evidence of catalytic decomposition  was detected in only one 
HLW sample.  In spite of what has been learned to date, exactly what activates the catalytic 
decomposition in real waste is not fully known.  Nevertheless, should decomposition occur, 
research and development tests indicate that required DFs will be met.  As a result, there is 
only a moderate probability that catalytic decomposition will affect the STTP process.  If 
catalytic decomposition does occur to an extent that DFs were not met, moderate 
consequences, which could require enlarging the footprint of the shielded facility, could 
result.  Therefore, the risk of catalytic product decomposition to the STTP process is 
moderate. 
 
Foaming:  Foaming could occur in the precipitate tank, the concentration tank, and the wash 
tank for the STTP process.  The candidate antifoam must not only be effective in controlling 
foam in these three tanks, but must also not negatively impact downstream processes or 
waste forms.  An antifoam known as IIT B52 has been developed by Illinois Institute of 
Technology and extensively tested in foam column tests.  These foam column tests were very 
aggressive; actual foaming conditions during STTP processing would be much less severe.  
The IIT B52 antifoam was very effective in the foam column tests with precipitated and 
concentrated slurries, and somewhat less effective with washed slurries.  In long-term tests 
with synthetic wastes in CSTRs, which are more representative of the actual STTP 
conditions, the IIT B52 was very effective in controlling foaming in all three environments.  
The IIT B52 was also demonstrated to be effective in 1-L CSTRs using actual SRS HLW. 
 
The active ingredient in the IIT B52 antifoam is a surfactant, sodium bis(2-ethylhexyl) 
sulfosuccinate.  Testing showed that the IIT B52 was consumed during the precipitation, 
concentration, and washing cycles.  No active antifoam agent was detected in the dilute 
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precipitate, the concentrated precipitate, the washed precipitate, or the permeate from the 
concentration and washing.  Additional studies found that irradiation of the antifoam or 
precipitate did not significantly reduce the effectiveness of the antifoam. 
 
IIT B52 was shown to be an effective antifoam for the STTP process.  The probability is low 
that reactor/vessel foaming will occur to such an extent that processing is negatively 
impacted.  If foaming should occur, the consequences are low and would only require 
optimization for operation of the facility.  Therefore, the risk to the STTP process of 
reactor/vessel foaming is considered to be low.  
 
Other STTP R&D:  Studies were done to determine the impact of IIT B52 antifoam on 
hydrolysis kinetics.  The antifoam agent IIT B52 was found to have no detectable effect upon 
acid hydrolysis of a tetraphenylborate (TPB) simulant slurry containing 2000 ppm of the 
antifoam agent.  Analysis of reactor contents at the completion of feeding revealed no 
detectable quantity of the antifoam agent.  Analysis of all process streams at the completion 
of the hydrolysis cycle also revealed no detectable quantity of the antifoam agent.  It was 
concluded that IIT B52 rapidly decomposes in the feed slurry and/or during acid hydrolysis. 
 
A glass formulation study was conducted to determine the effect of cooling rate on glasses 
made from sludge and precipitate hydrolysis aqueous (PHA) product from the STTP process.  
Two bounding cooling profiles were used in this study:  rapidly quenched and a canister 
centerline cooling curve.  The results showed that there was no practical difference between 
the PCT responses for glasses subjected to the two cooling profiles.  These results reveal that 
no deleterious (amorphous) phase separation occurred under either cooling regime.  All of 
the glasses readily satisfied the requirement that the PCT responses be at least two standard 
deviations below the PCT response of the standard environmental analysis glass.  
Furthermore, the PCT responses were almost entirely within the prediction intervals of the 
DWPF Durability Model. 
 
6.8 Summary of Risks 
 
In Table 6.2, the assigned probabilities, consequences, and resulting risks (described above) 
are summarized for each cesium-removal process.  Note that the alpha and Sr risks are 
repeated for each of the three processes since alpha and Sr removal are required for all.  The 
alpha and Sr risks are the same for CST and CSSX because the same processing approach is 
assumed for both.  However, filtration (equipment size) is a low risk issue for the STTP 
process because MST and sludge filtration performance is much better when filtered 
simultaneously with TPB precipitates.  It is also important to recognize that in early FY 2000 
two of these technology areas (CSSX real waste performance and STTP catalytic product 
decomposition) were felt to have high consequences, i.e., “threatened viability of 
implementation.”  TFA believes that the successful tests in FY 2001 support reducing the 
maximum consequences of these areas to moderate (potentially enlarging the footprint of the 
shielded facility). 
 



Tanks F
ocus A

rea 
TFA-0105 

SR
S Salt P

rocessing P
roject R

&
D

 Sum
m

ary R
eport 

 Revision 0 
  

6.16 

Table 6.2.  Current Assessment of Previous “High Risk” Technology Areas for Alternative Cesium Removal Processes 
 

Cs Removal 
Process Technical Risk Probability* 

Consequence 
(Potential Impact) Risk 

CST MST Pu Removal Performance Moderate Low (Optimization) Low 
 MST/Filtration Moderate Moderate (Footprint) Moderate 
 Sorbent Stability High Moderate (Footprint) High 
 Sorbent Handling and Sampling Low Moderate (Footprint) Low 
 Gas Generation Low Moderate (Footprint) Low 
     
CSSX MST Pu Removal Performance Moderate Low (Optimization) Low 
 MST/Filtration Moderate Moderate (Footprint) Moderate 
 Flowsheet Solvent System  

   Proof-of-Concept 
Low Moderate (Footprint) Low 

 Radiolytic Stability Low Moderate (Footprint) Low 
 Chemical and Thermal Stability Low Moderate (Footprint) Low 
 Real Waste Performance Moderate Moderate (Footprint) Moderate 
     
STTP MST Pu Removal Performance Moderate Low (Optimization) Low 
 MST/Filtration Low Low (Optimization) Low 
 Reactor/Vessel Foaming Low Moderate (Footprint) Low 
 Catalytic Product Decomposition Moderate Moderate (Footprint) Moderate 
* The probability or estimated likelihood that the process will fail (not perform as intended). 
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7.0 R&D Program Description 
 
7.1 Alpha And Sr Removal 
 
For the STTP, Alpha and Sr removal occurs simultaneously with precipitation of Cs.  In 
contrast, the current preconceptual design for both CST Non-Elutable Ion Exchange using 
IONSIV® IE-911 and the CSSX process requires removal of Sr and actinides in advance of 
removing Cs from the solution.  In addition to the process complexity added through extra 
equipment, the latter two options require solid-liquid separation for a waste stream with 
substantially different physical properties.  Previous studies showed low filtration flux in the 
absence of the organic TPB precipitate.  The lower fluxes necessitate the use of larger 
filtration equipment and additional storage tanks to maintain the desired waste-processing 
rate. 
 
7.1.1 R&D Roadmap Summary – Alpha and Sr Removal 
 
This science and technology roadmap for alpha and Sr removal (Figure 7.1) is a subset of the 
overall SPP roadmaps (see Appendix A of the R&D Program Plan3 or the SPP website at 
http://www.srs.gov/general/srtech/spp/progplan.htm).  The alpha and strontium removal 
roadmap defines needs in the following two basic categories: 
 
• Monosodium titanate sorption kinetics, and 
• Engineering filtration studies. 
 
Process chemistry needs related to alpha and Sr removal includes collection of data on the 
thermal and hydraulic transport properties, reaction kinetics, and mass transfer properties 
necessary to finalize the conceptual design.  These data establish the physical and engineer-
ing property basis for the project and detailed design.  Examples of key decisions resulting 
from these activities include selecting tank mixing technology, filtration technology and 
reactor design, and finalizing the process flowsheet. 
 
The program will develop physical property and process engineering data from engineering-
scale, or pilot-scale tests during conceptual design.  Performance data will come from testing 
using pilot-scale equipment to support preliminary design.  These data will help to resolve 
issues related to equipment sizing, specific equipment attributes, materials of construction 
and operational parameters such as pressure drop and requirements for temperature control.  
A key deliverable involves demonstrating that the individual components will function as 
intended in support of establishing the design input for the final design stage of the project. 
 
Figure 7.1 depicts the technology roadmap for the Sr and actinide removal portions of the 
program.  The diagram shows each work element defined for the current and future work 
scope.  Integrated pilot-scale operations will occur during final design to confirm operation 
under upset conditions.  These pilot-scale operations will establish the limits of operation and  
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Figure 7.1.  Science and Technology Roadmap for Alpha and Sr Removal Process 
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recovery, define the limits of feed composition variability, and confirm design assumptions.  
This testing also directly supports development of operating procedures, simulator develop-
ment, and operator training. 
 
7.1.2 Monosodium Titanate (MST) Kinetics and Equilibrium (Alpha SOWM 1.1, 1.2)* 
 

7.1.2.1 Previous Results 
 
Based on previous SRTC work, MST serves as an adequate removal agent for Sr, U and Pu 
under equilibrium conditions.  However, the earliest studies did not evaluate the kinetics of 
the reactions.11,12  Hence, researchers completed a statistically designed set of experiments as 
a function of a number of parameters to determine the extent and kinetics of actinide and Sr 
removal. 
 
The results from prior studies13 indicate the more important parameters affecting the kinetics 
of sorption include initial sorbate concentration, MST concentration, ionic strength and tem-
perature.  This work examined the statistical concentration bounds expected for the actinides 
and strontium, rather than trying to match the expected ratios of actual tank waste.  Testing 
results indicated that at the target Na molarity for operation of the STTP process (4.5 M Na), 
addition of 0.2 g/L of MST adequately reduced the Sr-90, total alpha activity, and Np-237 at 
the concentrations tested.  However, the removal rates from more concentrated wastes – such 
as proposed for the ion exchange and solvent extraction technologies – proved too slow to 
achieve the desired decontamination within the 24 hours allotted for the proposed design 
bases. 
 
Laboratory tests14 next examined the extent and rate of Sr, Np and Pu removal from 4.5 M Na 
and 7.5 M Na solutions at two levels of MST addition.  In this second group of tests, the 
authors altered the waste compositions to more nearly reflect the expected process concentra-
tions.  Results proved the addition of 0.4 g/L of MST sufficient to decontaminate the salt 
solution relative to Sr, Np and Pu at the concentrations tested.  Note that the process does not 
require decontamination of the solution with respect to uranium because of its low specific 
activity.  Rather, U competes for the sorption sites needed to remove Pu and Np for regula-
tory purposes.  However, the addition of 0.2 g/L of MST proved insufficient to achieve the 
required Np decontamination.  The kinetics of sorption in the 7.5 M Na solution proved too 
slow to support the needed processing rate, indicating the need to dilute the waste before 
treating with MST. This information was used to set the size of the Alpha Sorption Tanks for 
the ion exchange and solvent extraction processes. 
 
These experimental studies notably advanced the understanding of process efficiency for 
MST in these applications.  However, the DOE judged this work inadequate to demonstrate 
the required process for the mission objectives.15 

                                                 
* SOWM refers to the Scope of Work Matrix provided in Appendix A of the Savannah River Site Salt 

Processing Project Research and Development Program Plan, Revision 1, November 2000.  The 
numbers link to that document and provide the reader with additional reference materials. 
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7.1.2.2 FY00 – Results 
 
Research during FY00 examined MST sorption kinetics using 0.2 and 0.4 g MST/L in a 
5.6 M Na waste.10  Results indicated intermediate sorbate removal from a 5.6 M Na solution 
compared to that observed for a 4.5 M and a 7.5 M Na solution.  The Sr and Pu removal 
produced equilibrium concentrations that met process requirements under certain conditions, 
indicating that feed-blending strategies must consider the isotopic distribution of Sr and Pu.  
For Np, process requirements were not met at either MST concentration, although the addi-
tion of 0.4 g/L MST nearly achieved the limit. These results demonstrated that Sr and Pu 
removal rates decreased with increased Na concentration (i.e., ionic strength). The U removal 
proved lower from the 5.6 M Na solution than the 7.5 M Na solutions.  The author 
suspected – but did not confirm – that uranium removal might have occurred via precipitation 
as sodium diuranate in the test using 7.5 M waste, adding a confounding mechanism.  Sim-
ilarly, the Np kinetics proved slower in the test using 5.6 M solution for an unidentified 
reason.  These results provided additional data for sizing CSTRs for the STTP process and 
processing tanks for alpha and Sr removal unit operations in the CSSX and CST Non-
Elutable Ion Exchange processes. 
 

7.1.2.3 FY01 – Results 
 
Researchers16 recently examined samples from different waste tanks (7F, 13H, 26F, and 
35H) for evidence of colloidal plutonium by filtration through increasingly smaller pore-size 
membranes.  The work used centrifugal filters with pore-size rating from 10,000 molecular 
weight (MW), or 1.5 nm, to 0.45 micron typical of the filters proposed for the facility.  The 
data from the filtration indicates either the absence of colloidal plutonium or that any colloids 
present remain sufficiently small to pass through the finest filter tested (10,000 MW, or 
~1.5 nm).  While workers recommend additional testing to fully develop the characterization 
protocols, the study does advance the understanding of existing data for the tanks.  Imple-
menting the method for routine samples in the future will provide the data necessary to 
determine the exact amounts of MST – or alternate sorbent – needed for treatment of waste. 
 
Various tests in FY 2001 continued to demonstrate the robustness and success of MST in 
treating both simulated and actual high-level waste.  Tests demonstrated that MST proved 
effective in removing strontium, plutonium, and uranium at nominal conditions in a demon-
stration of the STTP process using simulated waste and in the presence of catalytic decompo-
sition of the tetraphenylborate due to palladium catalysis.17  MST performance was 
demonstrated for both strontium and plutonium using actual waste during a demonstration of 
the STTP process.18  In that case, both strontium and plutonium removal efficiency proved 
equal to or superior to the defined performance requirements.  Also, acceptable strontium 
removal was demonstrated for the pretreatment step in the CSSX process.19  In that demon-
stration, the researchers used MST that failed to meet the particle size requirements and 
provided only minimal mixing during treatment.  Nevertheless, the removal proved sufficient 
to meet process requirements. 
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The accumulated experimental data confirms the current cost estimates for the proposed 
options.  The limited ability to remove Np by addition of MST requires blending of wastes 
from selected tanks prior to treatment.  This blending provides an acceptable level of confi-
dence for successfully processing the wastes.  SRTC defined the planned additional testing 
for FY 2001.20  Collection of additional data on MST sorption for individual radionuclides 
will increase confidence in predicting the behavior of the sorbent.  Also, characterization data 
on actual waste will provide a better understanding of the speciation of Pu and Np in the 
waste.21,22 
 
7.1.3  Alternative Alpha and Sr Removal Technologies (Alpha SOWM 1.3 and 1.4) 
 

7.1.3.1 Previous Results 
 
To date, the HLW program has relied exclusively on process options that use MST to achieve 
the required removal of Sr and actinides.  The program considered alternative sorbents to 
MST only in general reviews of available process options.  Recently, the DOE judged such 
reliance upon MST as the sole technology as an unacceptable technical risk.14  For example, 
use of alternate sorbents or technologies open the potential of alternate engineered designs, 
perhaps using existing equipment, to achieve the required decontamination. 
 

7.1.3.2 FY00 – Results 
 
During FY00, the project conducted a review of available literature for data related to a 
number of actinide and Sr removal technologies.23  This evaluation recommended the 
following sorbent materials for further testing to determine the rate and extent of removal:  
sodium nonatitanate in the form under development by Honeywell Performance Polymers 
and Chemicals (Morristown, NJ); SrTreat® produced by Selion OY (Finland); CST in various 
forms; and pharmacosiderites as developed by Dr. Abe Clearfield (Texas A&M University).  
The report also recommended evaluating precipitation with Sr2+/Ca2+/NaMnO4.  The study 
recommended not pursuing any testing of liquid/liquid extraction and polymer filtration 
methods in FY01. 
 
A review of the use of sodium nonatitanate began in FY00.  Researchers evaluated the 
performance of three samples of the material relative to Sr and actinide removal.24  Also, the 
same samples were evaluated to determine the influence on cross-flow filter performance.25 
 
Physical and chemical characterization indicated that the three samples exhibited similar 
particle volume distributions, which proved larger than that measured for the reference MST 
material.  In Sr and actinide removal testing, the samples exhibited lower removal capacities 
than MST.  Removal rates appeared similar after 24 hours.  Review by Dr. Clearfield of the 
x-ray analyses for the ST suggests that the Honeywell samples represent a poor conversion of 
the sorbent to the desired structure and appear atypical of the material that the Honeywell 
production should yield.  Based on these data SRTC recommended additional testing to 
measure removal kinetics during the first eight hours of contact between the solution and  
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sorbent.  It was also recommended that further testing of ST samples proceed only upon 
documented evidence that future samples exhibit the structure expected for the synthesized 
sorbent as determined by x-ray diffraction. 
 
Bench-scale dead-end filtration tests used 5.6 M sodium, average salt solution containing 
0.6 g/L simulated sludge, and 0.55 g/L MST or sodium nonatitanate.  Testing identified no 
correlation between MST or sodium nonatitanate particle size and filter flux.  Any potential 
filtration gains from differences in particle size between the MST and sodium nonatitanate 
appeared offset by changes in filter cake porosity.  The dispersion of the particle size for 
these samples likely contributes to this behavior.  The sodium nonatitanate particles produced 
marginal improvement in filter flux (~30%).  The rate of improvement in filter flux proves 
less than previous gains obtained through the addition of chemical additives to improve 
performance.  The marginal improvement would not appreciably reduce equipment size. 
 

7.1.3.3 FY01 – Results 
 
SRTC26 conducted screening tests of strontium and actinides removal with crystalline 
silicotitanate (CST), SrTreat® and sodium nonatitanate (ST) samples and by precipitation 
upon addition of nonradioactive strontium, calcium and sodium permanganate.  Several of 
the alternate sorbents and the precipitation method exhibited strontium and actinide removal 
characteristics as good as or better than the reference MST material.  They recommended 
continued evaluation of the ST and SrTreat® materials and the precipitation method as alter-
natives to MST for a batch process to remove strontium and actinides.  Such efforts need to 
focus on improving plutonium and neptunium removal characteristics to ensure that the 
Saltstone limits can be met at bounding waste conditions. 
 
By late FY01, the program should collect sufficient information to determine whether an 
alternate sorbent or technology appears viable as a replacement to the baseline material 
(MST).  If no promising candidates exist, the program may elect to pursue development of an 
engineered form of the MST suitable for application in an ion exchange column configura-
tion.27  The engineered MST will be synthesized using various techniques commonly 
employed for this purpose.  The approaches will use the combined expertise of resources 
available to the program to select the most promising synthesis routes.  Researchers will 
conduct screening tests on the selected materials. 
 
7.1.4 MST Filtration and Settling (Alpha SOWM 6.2.1, 6.3, 6.5.3) 
 

7.1.4.1 Previous Results 
 
Each cesium removal process option requires an operation that separates solids from the 
liquid.  The precipitation process removes the Sr and actinide sorbent concurrently with the 
organic Cs-bearing solids during filtration.  Extensive information exists related to the use of 
cross-flow filter technology for the separation of TPB solids with entrained MST and sludge.  
The testing information extends from small laboratory equipment to full-scale process 
equipment used during processing of nuclear waste at SRS.  A recent publication28 indicates 
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the depth of knowledge in this area, and includes fundamental discussions of transport 
phenomenon and filter cake formation.  The continuing alpha and Sr removal program 
requires no additional studies related to solid-liquid separation for the precipitation process. 
 
The extensive core competency and existing process facilities at SRS led in part to the 
decision to use cross-flow filtration to achieve the solid-liquid separation in the ion exchange 
and solvent extraction process options.  Previous studies throughout the DOE complex also 
identified this technology as the best option for removing sludge from HLW.29  Numerous 
studies demonstrated the efficacy of the technology to treat sludge wastes for several radio-
active wastes at sites such as the Oak Ridge Reservation, Hanford Site, Idaho National 
Engineering Laboratory, and within Russia.30,31,32,33,34,35  Hence, the program selected cross-
flow filtration as the technology to achieve solid-liquid separation in all three process alter-
natives.  Research concentrated on understanding the settling and suspension behavior of 
mixtures of the MST combined with simulated sludge.  Studies examined gravity settling and 
suspension characteristics of the solids as well as cross-flow filtration of the slurry. 
 
Tests by Oak Ridge National Laboratory (ORNL) staff examined the rheology, settling, and 
resuspension characteristics of MST/sludge slurries in both laboratory and pilot-scale experi-
ments.36  The tests demonstrated the relative ease for resuspending settled slurry at pilot scale 
after settling for 14 days, although the data suggested that not all the MST suspended during 
these tests.  In contrast, after 60 days settling time, ORNL personnel could not suspend all of 
the slurry even at an impeller tip-speed of 300 m/min.  Storage of MST/sludge mixtures at 
80ºC for as little as three days dramatically increased yield stress and consistency.  After 
60 days of storage at 80ºC, the yield stress increased by a factor of 300 and the consistency 
by a factor of 30.  These results indicate the need to cool the settled MST/sludge to assure 
subsequent suspension for further processing.  As a result of these findings, the program 
altered the conceptual designs for the downstream tanks (i.e., pump pit tanks and processing 
tanks).  The design added cooling coils and high powered/high tip-speed agitators to ensure 
suspension of settled MST/sludge solids. 
 
The ORNL personnel developed a Computational Fluid Dynamics model to simulate the 
suspension of sludge and MST tests run at ORNL.  The test design facilitated the modeling 
by including a velocity meter positioned in the tank near the intersection of the side and 
bottom walls.  In steady state, the model provides good agreement between the calculated 
velocity and that measured during the test.  This finding gives confidence that the calculation 
adequately represents the physical phenomena in the tank.  The calculated velocities in the 
tank appear rather low, raising substantial doubt that this design would provide adequate 
suspension in a large tank.  Previous analyses of the large waste tanks in the HLW System 
demonstrated that even with 150 hp slurry pumps the in-tank velocities were too low to 
suspend a MST sludge.37  This experimental evidence points to the impracticality of using an 
existing waste tank as the actinide removal facility with MST as the sorbent. 
 
Previous work also investigated the influence of the relative concentration of MST to sludge 
as well as the effect of chemical additives on the filter flux observed for sludge slurries.6,7  
The tests with additives attempted to increase the low processing rate observed for cross-flow 
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filtration in the absence of the tetraphenylborate solids by adding selected flocculating 
reagents or filter aids.  The testing demonstrated only marginal success and, based on results 
to date, the ion exchange and solvent extraction processes designs each require a larger 
filtration surface area. 
 

7.1.4.2 FY00 – Results 
 
Cross-flow filter testing in FY00 included tests at the University of South Carolina (USC) 
with equipment representing about ~1/20th scale – (based on filter area) – of the filter used in 
the ITP facility at SRS.38  The testing measured flux rate using a slurry consisting of simu-
lated sludge – representing a blend of SRS wastes – and MST.  The investigation studied the 
influence of axial velocity, transmembrane pressure, and concentration of solids on cross-
flow filter flux.  In general, the measured flux equaled or exceeded the value determined in 
smaller scale tests.  The authors used the data from the entire range of operating conditions 
studied to develop a model for predicting performance.  The model includes three terms 
representing pressure driven flow, resistance of slurry concentration gradient to transport, 
and resistance of the filter media.  The simple three-term equation reliably reproduced the 
data from widely divergent operating conditions. 
 
Late in FY00, SRTC started additional experiments to examine the use of flocculating agents 
or filter aids to improve separation efficiency.39  The studies examined individual additives 
and blends based in part on past experiments and using recommendations from various 
consultants.  Testing late in the fiscal year40 identified six promising additives coming from 
two different commercial suppliers.  In dead-end filtration tests to screen effectiveness, flux 
increased as much as fourfold with minor amounts of additives.  Flocculation proved rapid 
and highly effective. 
 
SRTC personnel completed two evaluations41,42 to examine how sodium tetraphenylborate 
enhances the rates of cross-flow filtration for slurries of MST and metal hydroxide sludge.  
The improved filterability of tetraphenylborate (TPB) slurry was attributed to the hydro-
phobic nature of the crystalline organic that forms a firm but porous filter cake, allowing salt 
solution to pass through without duly compressing the cake.41  Addition of inorganic sludge 
or MST has an adverse effect on filtration, but the overall filtration rate with tetraphenyl-
borate proves satisfactory.  The absence of the organic results in poor filtration performance 
due primarily to the difficulty in filtering the residual inorganic sludge rich in iron and 
aluminum precipitates.  Ferric hydrolysis products and colloids from a bulky and sticky filter 
cake significantly reducing filtration rate.  An independent evaluation by consultant, Dr. 
Mark Clark (University of Illinois), reached similar conclusions during an independent 
evaluation.42  That evaluation offered a number of suggestions for future investigation 
methods to further investigate the solid-liquid separation efficiency. 
 

7.1.4.3 FY01 – Results 
 
Pilot-scale experiments examined the filtration of simulated sludge resembling the contents 
of Tank 8F.43  The measurements contrast with those of an earlier study38 using MST in 
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combination with a simulated sludge resembling the combined contents of Tanks 8F and 
40H.  In general, the measured flux in the absence of MST proved lower, particularly as the 
total concentration of solids approached the highest expected in the facility.  Furthermore, the 
data suggested a more frequent need for chemical cleaning to restore flux to the target value. 
 
All existing filtration data for MST and sludge slurries (absent TPB) come from tests with 
simulated wastes.  To address this limitation, SRTC44 conducted filtration tests using several 
actual sludge samples from Tanks 51H, 11H, and 8F, combined with monosodium titanate 
and supernatant from Tanks 37F and 44H.  The tests varied the axial velocity and transm-
embrane pressure in a statistically designed matrix to mimic conditions in previous filtration 
tests performed using the larger scale Parallel Rheology Experimental Filter and the Filtra-
tion Research Engineering Demonstration (i.e., pilot scale equipment).  The tests with actual 
waste demonstrated fluxes equal to or greater than observed with the simulated wastes in the 
larger equipment.  Flux did vary depending upon the process history of the samples.  Pre-
viously dried sludge samples, although suspended in similar supernatant, filtered faster than 
sludge without previous drying.  Nevertheless, the complete data do show that early data with 
simulated waste agree reasonably with the measurements for actual waste providing 
conservative design information for the facility. 
 
These tests also measured the rheology of the slurries and performed thermal analyses to 
understand the behavior of solids as a result of radiolytic heating during extended storage. 
The rheology measurements for the concentrated sludge and for the slurry containing both 
sludge and MST (for a total concentration of 6.0 wt% insoluble solids) demonstrated yield 
stresses less than 3.5 Pa.  This data will help in selecting the pumps for the process facility.  
An FY99 study by ORNL36 demonstrated that under such conditions the viscosity and yield 
stress of simulated slurries increased.  The thermal analyses showed an endothermic reaction 
at approximately 80°C in solutions containing sludge and MST.  This reaction likely caused 
the shift in yield stress identified in the tests using simulated waste. 
 
Ongoing testing will continue at USC during FY01.  The tests will examine the filter flux for 
two sludge simulants with varying amounts of MST.  The two slurries will simulate the two 
primary types of waste stored at SRS.  Also, the contract with USC provides funds to procure 
and install a device that allows in situ measurements of particle size.  The size and attrition of 
particles during filtration partially determines filter performance.  Researchers will attempt to 
correlate flux with particle size data. 
 
7.1.5 Feed Clarification Alternatives (Alpha SOWM 6.2.3, 6.5.1, 6.5.2) 
 

7.1.5.1 Previous Results 
 
The DOE requested that the SRS HLW program perform a feasibility study to examine the 
use of current site facilities for implementation of the Sr and actinide removal process.  
WSRC performed a study to examine the economics associated with using the existing filters 
from the ITP or Late Washing Facilities for this option, as well as the use of in-tank proc-
essing for the MST sorbent.37  The study deemed the existing infrastructure and slurry 
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transport equipment inadequate to achieve the process objectives in any viable fashion.  The 
DOE judged the study as unnecessarily limited in scope because it did not consider the use of 
alternate sorbents.14 
 

7.1.5.2 FY00 – Results 
 
During FY00, SRTC conducted an evaluation of alternate methods for achieving the required 
separation of solids from liquid.45  The TFA-funded solid-liquid separation study conducted 
in 1995 was used as a starting point for conducting the review of  technical literature.  The 
review also included discussions with vendors, as well as soliciting guidance from 
researchers at SRTC and within the DOE complex who possess extensive experience in 
solid-liquid separation.  Finally, a workshop was held with representatives from SRTC, SRS 
HLW and SRS Solid Waste Divisions, and the academic community on the specific appli-
cation of interest.  Based on the findings, SRTC recommended evaluation of several alternate 
solid-liquid separation technologies for removing sludge and MST from HLW salt solutions.  
In continuing work in this area, primary focus should remain on identification of chemical 
additives (e.g., flocculating agents) that will improve the performance of the cross-flow 
filters.  Other work should investigate settling and decanting followed by polishing filtration 
(both cross-flow and dead-end).  This testing requires a large volume of continuous fresh 
feed and will examine improvements in filtration by the addition of flocculating additives.  If 
flocculation with cross-flow filtration proves ineffective, SRTC should investigate high shear 
filtration [using a centrifugal filter or Vibratory Shear Enhanced Processing (VSEP) filter] as 
well as flocculation in combination with centrifugation. 
 
During FY00, WSRC personnel performed a systems evaluation study of alternate equipment 
configurations for the Alpha and Sr removal portion of the ion exchange and solvent extrac-
tion processes.46  Their report documents evaluation of nine different processing configura-
tions, all using cross-flow filtration and sorption by MST as the implementing technologies.  
The team evaluated the relative value of the different configurations using criteria of facility 
size, process complexity, impact on equipment size, technical maturity, and process flexibil-
ity.  The study recommended a preferred facility design that adds a filter feed tank and 
separate filter for washing of sludge and MST solids.  This design change allows continuous 
filter operation and, thus, use of the smaller filters and smaller capacity filter feed pumps. 
 
Dr. Baki Yarar (Colorado School of Mines) provided an independent assessment of potential 
alternate means to achieve the required solid-liquid separation for the facility.47  His recom-
mendations chiefly centered on using sedimentation prior to cross-flow filtration.  He also 
endorsed examination of chemical additives to enhance both the sedimentation and the 
filtration efficiency.  The project contracted Dr. Yarar to conduct additional studies aimed at 
defining the behavior of such additives and defining a research program that would lead to 
synthesis of additives that provide better performance than those currently under testing. 
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7.1.5.3 FY-01 - Results 
 
SRTC conducted measurements of the influence of various chemical additives on solid-liquid 
separation using simulated waste.48  The experiments demonstrated rapid aggregation of 
solids in the simulated waste with relatively quick sedimentation using either hydroxamated 
amines or any of a series of Alclar® additives.  A number of other additives proved less effec-
tive.  The hydroxamated amines and Alclar flocculants also notably increased filter flux 
significantly in dead-end filter tests.  However, the additives yielded only marginal improve-
ment in flux when using a cross-flow filter.  It was speculated that the reduced performance 
results due to shearing of the aggregates at the hydraulic conditions of the filtration.  Based 
on these findings, the project deferred future testing at pilot-scale and with actual waste until 
completion of studies examining the use of the additives in a process configuration that 
incorporates sedimentation and decanting prior to filtration. 
 
In related work, Dr. Yarar reviewed this information and performed tests with the simulated 
sludge, MST, and flocculants.40  Following this review, he provided a report that included a 
general description of flocculation mechanisms, properties of particles in liquids, water-
soluble polymer flocculants, optimal conditions for flocculation, the effect of agitation on 
flocculation, and the effects of system parameters on flocculation.  He also provided recom-
mendations for future flocculant tests.  WSRC personnel judged the recommended work as 
either duplicative of existing program work elements or unlikely to successfully develop new 
chemical additives.  The recommended process variations represent notable changes in 
process equipment or require completion of the remainder of the FY01 work scope prior to 
reaching a decision to pursue.  Hence, no additional work will occur along these lines during 
FY01. 
 
SRTC coordinated a set of vendor tests examining a centrifugal, high-shear implementation 
of cross-flow filtration for simulated waste containing metal hydroxide sludge and MST.49  
The filtrate throughput proved higher than the facility design target and reached as much as 
~4X observed in comparable testing using the pilot-scale equipment for conventional cross-
flow filtration.  The majority of the testing used a composite filter media of ceramic and 
stainless steel rated as 0.1 micron in pore size.  Additional testing, albeit more limited in 
scope, showed nearly identical performance using a 0.5 stainless steel filter. 
 
The project also solicited testing by vendors of other non-conventional filtration equipment.50  
Several of these vendors deemed their equipment as unlikely to meet the stringent require-
ments of the project and therefore declined to participate in testing. 
 
Previous testing suggested that addition of a settling tank would improve solid removal effi-
ciency, reducing the burden on the cross-flow filters.  However, the test data only included 
short duration tests with a limited total volume of slurry.  During longer operation times, the 
added solids may negate the gains observed.  FY01 extended duration tests will use simu-
lated wastes under more typically expected facility conditions.51   
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7.1.6 On-Line Effluent Monitor (Alpha SOWM 9.0) 
 

7.1.6.1 Previous Results 
 
The various process options will use an at-line (or on-line) monitor to verify that radionuclide 
concentrations in treated streams satisfy regulatory requirements for final disposition of the 
decontaminated HLW. 
 
Table 7.1 presents a predicted clarified salt solution composition based on feed solution and 
the estimated process effectiveness.  For the ion exchange and solvent extraction process 
options, the clarified salt solution from Sr and actinide removal operation serves as feed to 
the Cs removal process.  In contrast, the precipitation process generates the DSS defined in 
Table 7.1.  In the CSSX process, small amounts of organic solvent may enter the DSS as a 
result of carry over of the organic phase from the extraction operation. 
 

Table 7.1.  Predicted Radionuclide Concentrations 
 

Radionuclide  
Soluble Feed 

(Ci/gal) 
Clarified Salt 

Solution (Ci/gal) 

Decontaminated Salt 
Solution nCi/g  

(SPF WAC Limits) 
Sr-90 3.28E-02 5.60E-04 4.00E+01 

Cs-137 1.34E+00 1.12E+00 4.50E+01 
U-232 3.79E-8 1.76E-08 N/A 
U-234 2.44E-08 1.14E-08 N/A 
U-235 1.96E-09 9.12E-10 N/A 
U-236 3.34E-09 1.55E-09 N/A 
U-238 1.26E-07 5.86E-08 N/A 
Np-237 6.50E-08 5.44E-08 3.00E-02 
Pu-238 8.439E-04 3.50E-05 N/A 
Pu-239 7.40E-05 3.07E-06 N/A 
Pu-240 1.82E-05 7.54E-07 N/A 
Pu-241 3.73E-04 1.55E-05 2.00E+02 
Pu-242 9.68E-09 4.01E-10 N/A 
Am-241 1.48E-04 1.24E-04 N/A 

Am-242m 1.84E-07 1.54E-07 N/A 
Cm-244 3.16E-05 2.65E-05 N/A 
Cm-245 2.107E-9 1.76E-09 N/A 

Total Soluble Alpha 7.55E-03 6.32E-03 1.80E+01 
Co-60 2.27E-05 2.27E-05 6.00E+00 

Ru-106 4.84E-04 4.84E-04 1.28E+02 
Sb-125 2.88E-04 2.88E-04 7.60E+01 
Sn-126 5.30E-05 5.30E-05 1.40E+01 
Eu-154 6.50E-05 6.50E-05 1.60E+01 

Notes:  Ba-137m and Y-90 exist at equilibrium concentrations in the feed, but may exist at other relative 
concentrations in the other process streams presenting different challe nges for the analytical monitor 
depending on point of installation in the design. 
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Note that the alpha and Sr removal process inherently sorbs various elements at different 
efficiencies and will change the relative distribution of radioactive elements.  None of the 
proposed processes affect the isotopic distribution of any element.  Also, the barium daughter 
product from radioactive decay of Cs and the Y daughter of Sr decay exist at equilibrium 
concentrations in the feed solution.  For MST, previous findings at Sandia National Labora-
tories on related compounds show some affinity for Cs and Y.  Future research and testing 
will eventually determine how these process steps affect these contaminants and thereby 
influence the waste prior to analysis.  The variance in relative concentration of the radio-
nuclides between the feed waste and the waste after each process step will increase the 
complexity for the analyses. 
 
Previous work at PNNL developed the technology for the at-line/on-line monitor and pro-
vided initial prototypes of equipment for testing at the Melton Valley demonstration, Oak 
Ridge National Laboratory.  This program seeks to adapt that technology to the more 
rigorous industrial standards needed for the longer term, higher-risk mission at SRS. 
 

7.1.6.2 FY00 – Results 
 
Personnel constraints limited work on this task in FY00 to providing a specification to 
request bids on a prototypical effluent monitor.52,53  The specification documents provided 
the requirements for the design of a prototype monitor to meet the requirements of any one of 
the three Cs-removal process alternatives.  The plan was for the prototypical monitor to be 
tested during process demonstration of the selected Cs-removal technology. 
 

7.1.6.3 FY01 – Results 
 
In early FY01,  WSRC personnel solicited vendor bids to design and fabricate a prototype 
analyzer for testing.  Two separate groups, both a contractor-led (i.e., WSRC) team and 
Dr. Emile Schweikert (Texas A&M University), an independent consultant, evaluated the 
bids in parallel.  In addition to reviewing the vendor proposals, the consultant evaluated the 
design concept and proposed deployment approach for the analyzers.  As part of that review, 
the consultant also assessed similar efforts in progress for the River Protection Project at 
Hanford.  The combined reviews indicated the proposed approaches from the three vendors 
appeared unlikely to successfully meet the needs defined for the facility.  As a result, the 
project will defer procurement efforts pending additional research and development efforts 
for the monitor technology. 
 
7.2  CST Non-Elutable Ion Exchange 
 
The proposed ion-exchange process employs IE-911 sorbent, which consists of CST and a 
zirconium hydroxide binder, to remove Cs from the salt solution.  In this process, a slurry of 
MST is first added to the waste to sorb Sr, Pu, and other actinides.  The resulting slurry is 
then filtered to remove insoluble MST and any entrained sludge in the waste.  The insoluble 
solids are washed and an aqueous slurry of the solids is then transferred to the DWPF for 
incorporation into borosilicate glass.  The clarified salt solution (from filtration) flows 
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through a series of IE-911 columns to remove the Cs.  Because Cs cannot be easily recovered 
by elution, Cs-loaded IE-911 will be transferred to the DWPF.  There it is combined with the 
MST/sludge slurry, washed sludge from the Tank Farm, and frit, to produce borosilicate 
glass.  The DSS is transferred to the Saltstone Facility and processed into a solid LLW for 
on-site disposal. 
 
7.2.1  R&D Roadmap Summary – CST Non-Elutable Ion Exchange 
 
This science and technology roadmap for CST Non-Elutable Ion Exchange (Figure 7.2) is a 
subset of the overall SPP roadmaps (see Appendix A of the R&D Program Plan3 or the SPP 
website at http://www.srs.gov/general/srtech/spp/progplan.htm).  The CST roadmap defines 
needs in the following three basic categories: 
 
• Process chemistry, 
• Process engineering, and 
• HLW System interface. 
 
Process chemistry includes data on thermal and hydraulic transport properties, reaction 
kinetics, and mass-transfer properties that are needed to finalize the conceptual design.  
These data are used to establish the physical and engineering property basis for the project 
and detailed design.  Examples of key decisions resulting from these activities include 
determining the final composition of the engineered form of the sorbent and developing a 
pretreatment method for it, confirming the baseline column design, and measuring the 
chemical and thermal stability of the sorbent.  Process engineering includes thermohydraulic 
transport properties that affect the manner in which the IE-911 particles are transferred from 
the ion-exchange columns to DWPF, sampled in the IE-911/sludge/frit slurry, and fed into 
the melter.  HLW system interface refers mainly to ensuring that these steps are carried out 
properly such that the desired glass quality is maintained. 
 
Physical property and process engineering data from engineering-scale tests will be devel-
oped during the conceptual design.  Confirmatory performance data will be developed during 
unit operations tests to support preliminary design.  These data are needed to resolve issues 
related to equipment sizing, specific equipment attributes, materials of construction, and 
operational parameters such as pressure drop and requirements for temperature control. 
 
A key deliverable for this phase is demonstrating that the individual components will 
function as intended in support of establishing design input for the final design stage of the 
project. 
 
Integrated pilot-facility operations will be completed during final design to confirm operation 
under upset conditions.  This will establish the limits of operation and recovery and of feed 
composition variability and will confirm design assumptions.  This testing directly supports 
development of operating procedures, simulator development and operator training. 
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Figure 7.2.  Science and Technology Roadmap for CST Non-Elutable Ion Exchange Cs Removal Process 
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Additional development and testing during the conceptual design phase will help assure 
proper feed and product interfaces of the Cs-removal process with the HLW Tank Farm, 
DWPF and Saltstone.  The issues of concern include assurance of glass qualification, waste-
feed blending and characterization, and waste acceptance.  
 
For CST Non-Elutable Ion Exchange, the key issues are Cs-removal kinetics as a function of 
temperature and waste composition, gas generation in the ion-exchange columns, column 
design parameters, sorbent sampling and handling, and glass requalification.  The chemical 
and thermal stabilities of the IE-911 sorbent, in addition to Cs-loading capacity, affect its 
ability to reduce the Cs concentration in the DSS to that required for disposal in saltstone.  
The large columns defined in the preliminary facility design (5-ft diameter by 16-ft high) 
result in the accumulation of large quantities of radioactive Cs (several million curies), which 
raises issues concerning the effect of gas generation on Cs-sorption and requires extensive 
shielding to protect personnel.  During ion-exchange operations, hydrogen, oxygen and other 
gases are generated, posing potential safety and operational concerns. The need for represen-
tative sampling and for maintaining feed homogeneity requires that the IE-911 be reduced in 
size before addition to the slurry.  Immobilization of the loaded IE-911 in borosilicate glass 
occurs in the DWPF.  The new glass formulation requires requalification for the higher TiO2 
loading and revision of the existing glass-durability correlation. 
 
7.2.2  CST Column Performance 
 

7.2.2.1  Refinement of the Model (CST SOWM 5.2) 
 
The purpose of this task is to construct mathematical models that can be used to predict the 
performance of a plant-scale column of IE-911 sorbent.  The models can then be used to give 
an accurate indication of the operating parameters required for efficient removal of Cs from 
the processed salt-waste stream. 
 

7.2.2.1.1  Previous Results 
 
Previous studies measured Cs distribution on samples of the CST powder form54 and the 
IE-911 engineered form.55  Results of column tests56 indicated that Cs removal matched that 
predicted by the ZAM computer model57 to within 30%.   The numerical solutions of the 
governing equations and boundary conditions in the mathematical model of the column are 
performed by the VErsatile Reaction SEparation (VERSE) simulation package.58  This model 
has been validated in many previous studies.59 
 

SRTC60 checked the constructed model by performing ion-exchange experiments at three 
different superficial velocities in small (1.5 cm × 10 cm) columns.  Experimental data agreed 
with the predicted column performance from the VERSE computer model with the exception 
of the column run at a superficial velocity of 4.1 cm/min, where Cs breakthrough was much 
faster than predicted.  A number of the possible sources of the discrepancy between model 
predictions and experimental results were evaluated, and lot-to-lot variability was suggested 
as the leading cause of the deviation.  IE-911 Lot #96-4 shows a dynamic capacity 
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approximately 30% below other lots of IE-911, which explains why the best computer fit to 
these data was obtained by reducing the capacity of the IE-911 by 30%.  Lastly, the presence 
of organic constituents (e.g., dibutylphosphate and tributylphosphate) exhibited little or no 
effect on column performance over the limited duration tested.61  SRTC verified column 
capacity and kinetic data obtained using simulated waste with those obtained using radio-
active waste and confirmed model predictions for a full-length column.62  All of the treated 
waste met Saltstone process requirements for Cs-137 (<45 nCi/g).  Cs-137 loading on IE-911 
in this test reached 376 Ci/L.  Comparison of test data to ZAM model predictions suggests 
intra-particle diffusivity may exceed previous estimates.   
 
These results suggested the need for additional studies of the pore diffusivity for IE-911 
because the value of diffusivity required in this study to improve agreement between predic-
tions and measurements exceeds that expected based upon viscosity measurements and 
literature correlation. 
 

7.2.2.1.2  FY00 – Results 
 
In column experiments in FY00, alkaline-earth metals, carbonate, oxalate, and peroxide ions 
were passed through columns loaded with IE-911 to obtain equilibrium measurement data for 
various ionic constituents.54  Results of these studies showed that Cs loading on IE-911 
increased by several percent with typical carbonate concentrations in the simulated salt solu-
tion (compared to simulant without carbonate).  Next, the researcher used the ZAM model57 
to test if activity coefficient changes brought about by introducing carbonates into the salt 
solution would replicate the experimental observation.  The predicted Cs distribution coeffi-
cient (Kd) values increased with increasing carbonate content, consistent with the observa-
tion.  Removing oxalate from SRS-average simulant solution had no effect on Cs loading of 
IE-911 and IE-910.  Likewise, results from ZAM modeling indicated little effect on Cs load-
ing up to 0.1 M oxalate.  Finally, two sets of experiments conducted simultaneously showed 
that peroxide decreased Cs loading on IE-911 by several percent.  The peroxide concentra-
tion in batch experiments equaled 0.13 M immediately after injection and decreased to 
0.0034 M five hours later.  However, the estimated peroxide concentration in average SRS 
waste is 2.6 × 10-6 M.  At this concentration level, no peroxide effect is expected on Cs 
loading.  The results of this work indicate that carbonate, oxalate, and peroxide should have 
little effect on the performance of the IE-911 columns.63 
 

7.2.2.1.3  FY01 – Results 
 
Studies at SRTC indicated that IE-911 granules contain components that leach into the 
nuclear-waste simulants during processing.  Texas A&M University conducted several series 
of ion-exchange experiments with eight simulants and samples from four batches of CST 
consisting of powder from UOP (IE-910) and CST samples DG141, TAM5-4, and 
TAM5-5.64  The simulants were analyzed after the ion-exchange experiments for Ti, Si, and 
Nb that might have leached from the CST.  Each simulant was prepared based on standard 
simulant and contained other ingredients such as oxalic acid, sodium carbonate, and hydro-
gen peroxide.  Oxalic acid had no significant effect on the performance of CST.  The 
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observed carbonate effect is much smaller than what is predicted using our models.  It was 
observed that CST was dissolved by simulants with 1 and 0.1 M H2O2, respectively.  Hydro-
gen peroxide can attack and break up the CST as indicated by a high level of Ti leached in 
ion-exchange experiments using simulants with 1 M and 0.1 M H2O2.  A low level of H2O2 
(0.0025 M) in the simulants does not have any effect on leaching of Si, Ti and Nb or on the 
Kd values for Cs loading. 
 
Another study investigated the effect of variations in alkaline-earth metal concentrations on 
cesium loading.65  The study focused on SRS-average simulant with varying amounts of 
calcium, barium and magnesium.  Calcium exhibited the highest solubility of the alkaline-
earth metals in SRS simulants, 5 × 10-4 M, exceeding the value predicted by the OLI® Soft-
ware (1.85 × 10-5 M).  Calcium at this concentration decreased the cesium loading on IE-910 
by 12%.  No decrease in the cesium loading on IE-911 was observed.  Langmuir isotherm 
parameters were determined and used to predict dynamic loading of a column.  The calcula-
tions suggest a negligible influence of calcium on cesium removal.  Barium solubility in 
SRS-average simulant was measured as 9.9 × 10-6 M.  Barium did not influence cesium 
loading on IE-910.  Measurements (<1.55 × 10-10 M) and predictions indicate magnesium 
solubility is too low in SRS waste for magnesium to compete effectively with cesium for 
sorption on IE-911. 
 
Finally, cesium sorption from high-level radioactive-waste solutions onto IE-911 at ambient 
temperature has been investigated.66  Researchers characterized six radioactive waste sam-
ples from five high-level waste tanks in the SRS tank farm, diluted the wastes to 5.6 M Na+, 
and made equilibrium and kinetic measurements of cesium sorption.  The equilibrium meas-
urements were compared to ZAM model predictions.  The kinetic measurements were com-
pared to simulant solutions whose column performance has been measured.  The test results 
indicated the following.  The ZAM model predicts within 33% the loading of cesium from a 
variety of SRS wastes.  Wastes from both F and H Areas and with high and low K/Cs ratios 
showed good agreement with predictions.  The kinetics of sorption were nearly identical in 
all tests with SRS radioactive waste and simulants, suggesting current modeling parameters 
are adequate for predicting radioactive waste performance.  These data support the continued 
use of the ZAM model for predictions of process performance. 
   
Although these results greatly extend the performance database for IE-911 in SRS wastes, 
additional measurements are recommended if this technology is selected.  The waste samples 
tested to date are all high-hydroxide supernate solutions.  Samples of dissolved salt cake, 
which will have higher nitrate ion concentrations and lower hydroxide concentrations, have 
not been tested for any of the three Salt Alternative processes.   Future tests with radioactive 
waste should also emphasize accurate measurements of the distribution at low cesium con-
centrations.  The kinetics test procedure used in this study did not reveal significant differ-
ences in sorption kinetics between different waste samples.  However, the test protocol did 
not allow derivation of the apparent diffusivity used in column-modeling calculations.  It is 
recommend that a protocol be developed for evaluating this aspect of sorption kinetics. 
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7.2.2.2  Alternative Column Configuration (CST SOWM 8.1, 8.2) 
 

7.2.2.2.1  Previous Results 
 
Some questions and concerns about the CST Non-Elutable Ion-Exchange process are related 
to equipment design and operation.  Among these concerns are issues associated with a large 
IE-911 ion-exchange column which, when fully loaded with Cs, will produce substantial 
quantities of decay heat and radiolytic gases that require removal.  The design strategy for the 
IE-911 process stipulates an array of three operating columns with a fourth column held in 
reserve.  This design strategy (lead column to 90% break-through, middle column becomes 
lead column, guard column becomes middle column, reserve column becomes guard column) 
minimizes the amount of IE-911 incorporated in the borosilicate glass, thereby minimizing 
the number of canisters produced.  The length and the diameter of the column are dependent 
upon the removal characteristics of the IE-911 mass transfer zone (MTZ) and the required 
waste throughput.  Some trade-off exists in these three parameters. 
 

7.2.2.2.2  FY00 – Results  
 
This work was postponed until FY01. 
 

7.2.2.2.3  FY01 – Results  
 
The large inventory of radionuclides and attendant shielding requirements; heat transfer and 
heat management; prolonged contact of IE-911 with the process solution; preparation and 
downstream processing of large batches of IE-911; ease of recovery from process upsets; and 
radiolytic gas generation, accumulation and removal are major concerns with CST Non-
Elutable Ion Exchange.  A study of alternative column designs was initiated in FY01 to 
explore ion-exchange column-design concepts outside of the baseline case that may resolve 
some of these concerns.67  The study has identified two promising commercially proven ion-
exchange-column designs.  Both of these are moving-bed ion-exchange columns that process 
the radioactive salt solution in such a way that small portions of Cs-loaded IE-911 are 
periodically removed from the columns.  Therefore, most of the above concerns can be mini-
mized.  The study recommended that the moving-bed ion-exchange concept be further 
investigated to develop and demonstrate its suitability, including proof-of-principle tests for 
Counter-Current Ion Exchange (CCIX) and Up-Flow Moving Bed (UFMB), as soon as 
practical.  If ion exchange is selected, post-down-select activities for IE-911 would include 
development of a fast-track R&D program to produce the data required specifically for 
moving-bed alternatives, to select either CCIX or UFMB, and to develop a pre-conceptual 
design to support pilot-facility design. 
 
In addition, various aspects of the process design, footprint, nozzles and jumpers, service 
utilities, and building cranes were examined for two fixed-bed alternatives, i.e., shorter 
columns and two parallel trains.68  Neither of the design alternatives produces significant 
heat-loading or heat-management improvements over the baseline case.  Although the total 
curies per column can be halved with half the sorbent bed in either of the alternate designs, 
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the time to heat the process solution to boiling inside the column does not change.  Shorter 
columns do reduce the exposure time of IE-911 to process solution to a minimum of six to 
eight months.  However, this reduced exposure time does not effectively change the risks 
associated with exposure because some interparticle adhesion is observed within six months. 
 
In support of studies on column performance, the thermal conductivities of IE-911—air and 
IE-911—average simulant mixtures were measured over temperature ranges of 20ºC - 130ºC  
and 23ºC - 65ºC, respectively.69   The void fraction of granulated IE-911 was also measured 
because this parameter is important in predicting the thermal conductivity of two-phase 
mixtures from the thermal conductivities of the component parts.  Methods available in the 
literature to estimate the thermal conductivity of two-phase mixtures from the conductivities 
of the components were used to back-calculate the thermal conductivity of the solid phase.  
The conductivity of the solid phase varied nearly linearly with temperature.  Measurements 
of the thermal conductivity of IE-911—simulant mixtures were made at a limited number of 
temperatures owing to the tendency of water to evaporate rapidly from the mixture, resulting 
in crystallization of salts.  The conductivities of IE-911—average simulant mixtures were 
estimated and compared reasonably well with the calculations.  Latent heat effects associated 
with adsorbed water or waters of hydration were observed.  The information made it clear 
that measurements of thermal conductivity of wet IE-911 (i.e., immersed and then drained of 
the bulk liquid) would be compromised. 
 
In another study,70 temperature distributions across an IE-911 column as a function of transit 
time after the initiation of accidents when there is loss of the salt-solution flow in the CST 
column under abnormal conditions of the process operations were computed.  The calcula-
tions were conservative so that the model results showed the maximum centerline tempera-
tures achievable by the CST design configurations.  It was assumed that the IE-911 column 
was cooled by natural convection.  Results of a sensitivity analysis indicated that the cooling 
mechanism at the column wall has no impact on the transient maximum temperature of the 
column, which can reach ~1900oF for the IE-911/air case. 
 
7.2.3  IE-911 Sorbent Stability (CST SOWM 2.0)  
 
Chemical and thermal stability of IE-911, one of the high-risk areas for CST Non-Elutable 
Ion Exchange, is the focus of several major R&D efforts.  The research on sorbent stability 
can be arbitrarily divided into four topics:  alternative pretreatment of IE-911, IE-911 
chemical and thermal stability, waste/simulant precipitation studies, and revised manufactur-
ing process. 
 

7.2.3.1 Alternative Pretreatment of IE-911 (CST SOWM 2.2.1.3, 2.3.1.2)  
 

7.2.3.1.1  FY00 – Results  
 
An effective pretreatment regime would remove from IE-911 those leachable components 
that could possibly precipitate or mineralize during column operation and cause downstream 
problems.  Previous work in this area indicated that at least one observed column plug likely 
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resulted from the amphoteric behavior of one (or more) metal oxide(s) over the pH range 
likely to have been experienced during the course of IE-911 pretreatment with NaOH.71   
Material discovered in the feed line during pretreatment of an IE-911 column for a test using 
actual waste contained Nb.  A test that irradiated IE-911 in the presence of high-nitrate 
simulant showed solid deposits with similar elevated concentrations of Nb. 
 
Results of stability tests indicate that Nb and Si are leached from the IE-911 along with 
minor amounts of Ti and Zr.  UOP staff indicated that IE-910 (CST) contains excesses of Nb 
(4 wt%) and Si (1 wt%).  The quantities of Nb and Si leached from the samples of IE-911 do 
not exceed the excesses in the IE-910 precursor, suggesting negligible leaching of elements 
from the microstructure of the IE-910. 
 
Small-scale leaching tests in which NaOH (3 M) was recirculated through a column packed 
with IE-911 (chloride form) demonstrated that a plug could form owing to formation of a 
solid.  Thus, a column of IE-911 (nitrate form) was prepared at SNL and pretreated with 
NaOH.  Within one day of starting the pretreatment, solids formed in the system and plugged 
the column.  Analysis of the solids indicated a preponderance of Nb, although other IE-911 
components were detected in the solids as well.  Exposing the plug to a fresh 3M NaOH 
solution caused the plug to dissolve slowly. 
 
Results published in an SRTC technical report72 clearly indicated that an alternative pretreat-
ment process was required in order to remove excess materials of manufacture before 
deployment of IE-911 and reduce the risk of column plugging. 
 

7.2.3.1.2  FY01 – Results  
 
Part of the work in FY01 was aimed at quantifying the degree of supersaturation needed to 
initiate precipitation of hydrous Nb oxide and monitoring the precipitation kinetics.  It was 
expected that the precipitation rate would depend on solution chemistry, in particular the 
solution pH.  Thus, quantifying the pH decrease that results when basic solutions are exposed 
to “as-received” IE-911 was an important part of developing an overall predictive model for 
the formation of the plugging material.  SNL performed leaching and column testing with 
simulants to confirm the effectiveness of the recommended pretreatment process.73 
 
Four column experiments were carried out to test a variety of pretreatment protocols.  These 
studies showed that with the correct procedure it is possible to pretreat IE-911 in a column 
mode without plugging the column.  They also demonstrated that when problems occurred 
the cause was always just a small accumulation of material at the input end of the column.  
No instances of mass fouling of the column pore spaces were observed. 
 
Mechanisms that may lead to decreased performance are now understood.  In general, 
niobium solubility was found to increase as the pH climbs.  This result explains why flushing 
a column with fresh NaOH solutions can occasionally redissolve a plug that has formed due 
to the slow liberation of acid, which is an inherent property of IE-911.  It appears several 
days exposure to a basic solution is needed during pretreatment to be sure that no acidic sites 
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on the CST are left that might interact with wastes solutions.  The pretreatment must achieve 
a stable pH in excess of 13.  However, further research revealed that Nb remains problemati-
cal if it is not removed from the system.  The Nb species that leaches initially from the IE-
911 is most likely a monomer, the solubility of which increases with increasing pH.  Over the 
course of several days, this monomeric species forms an oligomeric species, most probably a 
hexamer, the solubility of which decreases with increasing pH.  This decrease in solubility 
results in the precipitation of the hexamer, which has the ability to plug columns. 
 
The results of this work produced an alternative pretreatment regime that reduces the amount 
of leachable Nb to a level at which formation of a column plug will not be an issue.  The 
leaching behavior of Nb was examined as a function of the pH of the pretreatment solution in 
order to develop the optimum sequence of treatment.  Development of a satisfactory pretreat-
ment regime that removes excess Nb and Si greatly reduces the risk of using IE-911 in plant-
scale operations. 
 
In another study,74 the chemical mechanisms responsible for the precipitation of Al(OH)3 , 
sodium hydrous niobium oxide, and sodium aluminum silicate (cancrinite) were investigated.  
Pretreatment with Al-free NaOH solutions eliminates problems associated with Al(OH)3 
precipitation.  However, this is likely to precipitate hydrous sodium niobium oxide that can 
also plug columns.  Sodium-aluminosilicate precipitates will only occur during in-service 
exposure to actual wastes (or waste simulants).  A thermodynamic analysis is being devel-
oped to define a performance envelope where waste solutions can safely be brought in 
contact with the IE-911 (see Section 7.2.3.3).  Several conclusions were made based on the 
results of this study.  Causes of column plugging by Al and Nb-rich materials are considered 
understood.  Manufacturing and pretreatment techniques to avoid these problems have been 
developed.  In-service precipitation of sodium aluminosilicate is still a concern. 
 
At this point the situation with IE-911 pretreatment was re-evaluated.  A consensus was 
reached that the pretreatment should be performed before the IE-911 is supplied to the end 
user.  Therefore, factors that would lead to efficient removal of extraneous Nb phases at the 
site of manufacture were investigated.  The manufacturer has assumed the responsibility for 
removal of Nb from IE-911 so that minimal pretreatment will be necessary at SRS.  The 
results of these studies are reported below (Section 7.2.3.4). 
 

7.2.3.2  IE-911 Chemical and Thermal Stability (CST SOWM 2.2, 2.3)  
 

7.2.3.2.1  FY00 – Results  
 
Long-term exposure.  The long-term stability of IE-911 in simulant solutions at various 
temperatures was determined because any loss of flow or cooling to columns of the baseline 
design could result in high temperatures from radiolytic heating.  One aim of this work was 
to examine the possible role of long-term exposure to salt solution on IE-911 degradation 
because the third (or guard) column would be exposed to salt solution for 6 to 12 months 
before it is actually placed in service as the primary Cs-removal column.  Final results of 
these tests are reported under FY01.  Another aim was to determine the underlying 
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mechanism(s) responsible for the apparent non-absorption of Cs after heat treatment.  Two 
candidate mechanisms were phase changes of the CST and pore blockage by precipitation.  
Thus, staff members treated samples of IE-911 in batch and flow-through column tests with 
simulants at temperatures of 25ºC - 80ºC.  Experiments were conducted to examine the 
effects of soluble Si and Al.  The leaching and precipitation of Nb and Zr during NaOH 
pretreatment and exposure to SRS waste simulants were also examined. 
 
Batch tests.  Long-term (12-month) batch leaching tests using the average, high-OH, and 
high-nitrate simulants and high-pH salt solution were initiated to determine the effect of 
temperature and solution composition on the behavior of the IE-911 [chloride (Lot 88-5) and 
nitrate (Lot 99-7) forms] and IE-910.  After storage for two months, samples stored at all 
temperatures (25ºC - 80°C) in the average, high-OH and high-nitrate simulants were 
cemented together.  However, the cemented IE-911 was easily broken up and did not reform 
into clumps.  The IE-911 stored in the high-pH salt solution did not form any clumps at any 
storage temperature during the testing period.  Nodules that appeared on the IE-911 particles 
were found to be an aluminosilicate.  The results indicated an initial (sometime during the 
first month) degradation in the Cs-sorption properties of IE-911 as it contacted simulants at 
higher temperatures, but no further change after that.  The IE-911 stored at moderate 
temperatures also shows a drop in Kd compared to the samples stored at 25°C (an average of 
15% and 18% reduction at 30ºC and 35°C, respectively).  However, these apparent reduc-
tions in Cs sorption can be traced to the effect of the added mass of aluminosilicate on the 
IE-911 particles, which effectively “dilutes” the amount of active sorbent present.  Several 
research groups addressed the deposition of aluminosilicates on the IE-911 particles (see 
Section 7.2.3.2.2). 
 
Column tests.  SRS-average simulant and high-pH salt solution were recirculated separately 
through two small PVC columns containing pretreated IE-911 (Lot 98-5) at room tempera-
ture and were analyzed periodically for dissolved metals to measure IE-911 leaching and 
precipitation of simulant components.  Samples of the IE-911 were removed periodically and 
tested for Cs sorption and other properties.  The IE-911 in the top of the average-simulant 
column was clumped together when the first sample was taken after one month.  The IE-911 
throughout the column was lightly cemented together although backwashing while lightly 
tapping on the column helped breakup the clumps of IE-911 and resettle the bed.  Photo-
micrographs showed that smaller IE-911 particles and fragments tended to collect in the 
upper part of the columns, which probably occurred during the initial backwashing of the 
column.  The Cs-loading capacity of the IE-911 from the column leaching tests indicated no 
change in the Cs capacity of the IE-911 along the length of the columns.  The distribution 
coefficient of samples from the average-simulant column was 23% lower and the Cs loading 
on the IE-911 was 12% lower after 6 months exposure.  The ICP results for Al, Si and Nb in 
the column feed solutions are consistent with the precipitation of sodium aluminosilicate.  
For both solutions, Nb rapidly leached from the IE-911, up to an apparent solubility limit, 
each time new feed solution was introduced.  These results are consistent with those from the 
batch experiments.  The apparently reduced Cs-loading capacity resulted from the deposition 
of aluminosilicates on the IE-911 particles, which effectively increased their mass and  
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diluted the active material.  The results indicate that IE-911 should be stable for long periods 
in contact with decontaminated salt solution, a situation that would occur if the three-column 
baseline system were implemented. 
 
Heat treatment of IE-911 in the range 25ºC - 80°C revealed that Cs from simulants desorbed 
at higher temperatures and only partially resorbed after returning the temperature to ambient.  
The results from tests conducted at 35ºC and 55°C provide a number of conclusions.  
Pretreating the IE-911 with NaOH lowers the equilibrium Kd to values that compare well 
with the ZAM model in the three SRS simulants.  There was no loss in Kd at 35°C for the test 
conducted in average simulant that did not contain Si or Al.  These data support the theory 
that the loss in Kd is related to aluminosilicate formation.    Leached and heat-treated samples 
were examined at SRTC and SNL by a variety of analytical methods.  IE-911 particles were 
coated with a layer of aluminosilicate ~1 micron thick when stored in SRS simulants at 
elevated temperatures. 
 
SRTC developed a small-column test program to evaluate IE-911 stability by measuring the 
effluent profile for Al, Si, Nb, and Zr as a function of feed composition.  Concentrations of 
Al and Si were related in a manner consistent with the precipitation of an aluminosilicate.  
The mechanism for Cs binding of IE-910 and TAM-5 was examined for SRS simulants.  No 
significant difference was found, indicating that TAM-5 and the IE-910 used to prepare the 
IE-911 were essentially the same material.  X-ray diffraction (XRD) patterns of the two 
materials also revealed no detectable difference.  The synthesis used by UOP to prepare 
IE-910 was identical to that used at Texas A&M University to prepare TAM-5. 
 
These results are also consistent with an apparent loss of Kd that may be related to the 
deposition of aluminosilicate on the surface of the IE-911 particles and the dilution of the 
active material by the added mass.  The results also suggest that operating temperatures 
below 35oC will not have a detrimental effect on IE-911 performance. 
 

7.2.3.2.2  FY01 – Results  
 
Determinations of the long-term chemical stability of IE-911 were completed at ORNL in 
FY01.75   Both batch and column leaching tests were conducted for a full 12 months.  These 
tests involved contacting samples of CST with four simulant solutions at various tempera-
tures and analyzing the IE-911 once each month to determine any changes. 
 
Short-term batch tests were conducted initially to determine the impact of the equilibrium 
shift that occurs when the temperature is elevated.  The cesium capacity of the IE-911 drops 
significantly (76%) as the temperature of the simulant and IE-911 during loading increases 
from 23ºC to 80oC.  This change in cesium loading capacity is well predicted by the ZAM 
model, and is reversible when the temperature is returned to 23oC if the contact time at 
elevated temperature is short in duration. 
 
Long-term batch testing has shown no change in cesium capacity for IE-911 samples stored 
at 23°C in average, high-OH or high-nitrate simulants for up to 12 months.  IE-911 samples 
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stored for up to 12 months at storage temperatures of 30ºC, 35ºC, and 50oC showed drops in 
cesium capacity (measured at room temperature) of 9%, 11%, and 15%, respectively.  Sam-
ples of IE-911 stored in the simulants at 80°C showed a drop in cesium capacity of about 
23% after one month of storage with no further change in the cesium capacity for storage 
times up to 12 months.   
 
Column tests were performed to evaluate the stability of IE-911 with long-term exposure to 
recirculating SRS-average simulant solution at room temperature.  The cesium-loading 
capacity decreased slowly over 12 months, with a drop of 30% for IE-911 from the top of the 
bed and 13% for IE-911 from the bottom of the bed.  A similar column test using a high-pH 
salt solution has not shown any change in the cesium capacity of the IE-911. 
 
IE-911 in both the batch and column tests has shown a tendency to become agglomerated by 
cancrinite.  IE-911 clumps were visible in batch samples stored at 30°C, 35°C, 50°C and 
80°C after one month and in room temperature samples after two months.  The cancrinite 
forms bridges between the particles that cause clumps to form, but these clumps can be 
broken up fairly easily.  The ratio of cancrinite to IE-911 in the samples can be calculated 
from measured concentrations of Al and Ti.  This ratio can be used to eliminate the cancrinite 
weight in the calculation of the Cs-loading capacity for the IE-911 samples from the leaching 
tests and calculate an adjusted cesium capacity for just the IE-911 in the samples.  These 
calculations show that the cancrinite accounts for the apparent drop in cesium capacity for 
most of the IE-911 samples from the batch and column leaching tests.  Two sets of samples 
show more loss in cesium capacity than can be accounted for by the cancrinite precipitate, 
IE-911 samples from the top of the column-leaching test using average simulant after 8 to 
12 months, and IE-910 from the batch test in average simulant at 80°C.  For both of these 
tests, an additional unknown mechanism is involved in the reduced cesium capacity of the 
IE-911.  These batch and column tests using the older production batches of IE-911 show 
that no major changes occur in the utility of CST during long-term exposure to simulant 
solutions at various temperatures. 
 
New batch and column leaching tests are in progress using samples of baseline (9090-76) and 
pre-production (MH-9098-9) IE-911 from UOP (see Section 7.2.3.4).  The baseline IE-911 
was pretreated with 3 M NaOH prior to being used.  The pre-production IE-911 was used as 
received.  Both samples have shown less of a tendency to clump than the earlier IE-911.  
Both of the new IE-911 samples formed clumps after storage in simulant for one month at 
80°C.  The pre-production sample formed clumps after two months at 50°C.  All of the 
remaining batch samples are free-flowing after three months.  The column test using baseline 
IE-911 contained clumps of IE-911 after two months exposure to recirculating simulant.  The 
cesium capacity of the new samples from the batch and column tests at room temperature is 
similar to that of the comparable samples from the original tests that used older IE-911 (Lot 
98-5).  There has been a slower decease in cesium capacity for the new samples stored at 
higher temperatures in the batch leaching tests.  The samples stored at 50°C and 80°C 
showed drops of 4% and 14%, respectively, after two months.  The samples stored at lower 
temperatures have shown no decrease in cesium capacity to date.  These results indicate that 
most of the apparent drop in cesium capacity is caused by the added mass of cancrinite that 
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precipitates on the IE-911 from the simulant solutions.  The long-term stability of the 
pre-production batch of IE-911 is similar to that of the older production batches except that 
the rate of cancrinite precipitation appears to be slower.  The reduced amount of cancrinite 
results in a slower loss in apparent cesium capacity and slower formation of IE-911 clumps. 
 
Studies of IE-911 investigated the effect of time on the Cs-loading at elevated temperature.  
Work at ORNL76 showed that cesium that was desorbed from IE-911 at elevated temperature 
was not completely resorbed when the temperature was lowered to ambient.  In these tests, 
Cs-loaded IE-911 was heated for extended periods of time (60 days) in average simulant.  
Measurements taken after the material was brought to ambient temperature (~25°C) showed 
the cesium did not completely resorb.  Therefore, the SRTC examined this apparent 
irreversibility in greater detail. 
 
The results from tests conducted at SRTC at temperatures of 35°C and 55°C indicated the 
following.  Pretreating the IE-911 with NaOH lowers the equilibrium distribution coefficient 
by an amount that is accounted for by the difference in formula weights of the hydrogen and 
sodium forms of the CST.  Elevating the temperature to 55°C for a short duration (1 day) 
lowered the Kd value measured at 25°C by 7%.  Raising the temperature to 35°C showed no 
effect on the Kd.  The loss in cesium capacity is magnified when represented as Kd.  For 
example, after a 55°C temperature excursion, only 0.4% of the initially sorbed cesium did not 
resorb. 
 
Data from tests conducted with a temperature excursion (55°C) of 14 days indicate a detri-
mental effect (20% reduction) on Kd but only 1 to 2% change in the percentage of cesium 
initially removed.  Again, raising the temperature to 35°C showed no effect.  In this case, 
loss of Kd did occur in waste simulants devoid of added Al and Si.  Solid-state characteriza-
tion of the surfaces showed the formation of sodium aluminosilicate.  The formation corre-
lates with time at elevated temperature.  However, the aluminosilicate deposition does not 
correlate to loss of cesium Kd.  The results of these tests confirmed a high-temperature 
(55°C) “effect”.  The tests did not show any effect at lower temperature (35°C) even follow-
ing exposures for 28 days.  Moreover, the tests conducted with short duration at elevated 
temperature showed only minor effects (i.e., <10% loss in Kd). 
 
Real waste from Tank 44F was used in another series of tests77 in which cesium desorption 
from IE-911 was measured during storage at ambient temperature and following temperature 
increases to 35°C and 55ºC.  The test results indicate the following.  Cesium on IE-911 does 
not desorb significantly during storage.  Approximately 0.03% of the cesium desorbed from 
loaded IE-911 during nine months of storage at ambient temperature in dilute NaOH 
(∼0.2 M).  These conditions should give results comparable to those from process operations.  
The amount of Cs desorbed when the temperature increases depends on the magnitude of the 
temperature increase.  At 35ºC, 5 - 10% of the cesium desorbed; at 55ºC, 8 - 17%.  When the 
temperature returned to ambient, the cesium largely resorbed.  After heating to 35ºC, no 
irreversible desorption occurred.  In most cases, more cesium sorbed after the heat treatment.  
After heating to 55ºC, irreversibly desorbed cesium was ≤2.1% of the total cesium.  These 
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results with loaded sorbent in radioactive waste show less irreversible desorption than 
previous tests in simulated waste solutions.  The difference may result from the differences in 
test conditions (i.e., temperature and duration of heating).  The current tests more realistically 
represent probable process temperature upsets involving loaded sorbent, whereas previous 
tests are more representative of upsets with long heating durations76 or partially loaded 
sorbent.78  
 
A comprehensive series of pre-treatment, simulant treatment, and column and batch studies 
were investigated as a multi-laboratory effort in order to understand the cause and mechan-
ism of factors that affect IE-911 performance, avoid future performance issues, and define 
the operability limits of IE-911.  The treatment experiments were performed at SRS and 
ORNL.  Samples were analyzed at SNL.79  
 
A variety of as-received NaOH-treated and simulant-treated (from ORNL and SRS) samples 
of IE-911 were characterized by several techniques at SNL.  As-received IE-911 (UOP 
batches 99-7 and 99-9) is composed mainly of well-crystallized acidified CST with ∼3:1 
Ti:Nb ratio, ~10 wt% zirconia binder, and three minor impurity phases:  amorphous silica 
(∼10 vol%), amorphous alumina (∼5 vol%) and niobium titanate (∼3 vol%).  The surface 
morphology of the as-received pellets is smooth and featureless.  The major Nb-containing 
impurity phase (IPX) was identified as the niobium titanate.  Studies of its ion-exchange and 
solubility properties determined that this source of leachable Nb must be exposed to an acid 
wash (pH = 1) followed by NaOH treatment in order to remove it.  The acid wash had 
already been implemented by UOP as a step in the binding process.  Therefore, the addition 
by UOP of a caustic wash step in the batch mode resulted in successful removal of the 
impurity phase (see Section 7.2.3.4). 
 
Samples treated in aluminum-containing simulant (SRS-average simulant) all have cancrinite 
precipitated on the pellet surfaces.  Cancrinite deposition is limited to the pellet surface and 
does not penetrate the core of the pellets.  Simulant exposure at 120oC resulted in extensive 
IE-911 destruction. 
 
A major thrust of the SNL studies was to characterize the improved IE-911 (baseline-acid 
and pre-production-caustic-washed [see Section 7.2.3.4]) to determine if the leachable 
components had been minimized or removed.  The amount of IPX in the pre-production 
IE-911 was reduced by a factor of 20 compared with the original IE-911 acid-form (UOP 
batches 98-5, 99-7, and 99-9).  According to TEM inspection, IPX is almost completely 
removed from pre-production IE-911.  Single crystals of Nb oxide (which is regarded to be 
largely insoluble in NaOH) several microns in diameter are found (<1 vol%) in both the 
baseline and pre-production IE-911.  The leachable Si is determined to arise from trace 
impurities of silicate and aluminosilicate that are incorporated into the IE-910 and IE-911 
during the manufacturing process.  These Si-containing impurities are uncontrollable and 
vary in an unpredictable manner in composition, morphology, leachability and concentration 
between batches.  The Nb-based impurities observed in the baseline IE-911 included IPX, 
crystalline Nb oxide, and a Ti-Nb-oxide phase whereas predominantly the crystalline Nb 
oxide is found in pre-production IE-911.   
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The revised manufacturing process did not have as drastic an effect on the composition, 
morphology or concentration of silica impurities.  The leachable silica decreases by ~40% 
from the baseline to pre-production IE-911 batches.  According to TEM, the silica impurities 
were similar in these batches and may be the source of leachable Si.  However, there are 
compositional and morphological variations in these impurities from batch to batch and 
impurity to impurity. 
 
The Zr(OH)4 binder was also characterized, particularly its behavior in caustic solutions, in 
order to understand better the behavior and spectroscopic characterization of IE-911.  These 
studies showed that the binder is very stable upon extended exposure to NaOH solution and 
that the binder is affected by treatment with NaOH solution.  The changes in the binder may 
be responsible for the cracking and exfoliation that was observed when NaOH-treated IE-911 
was prepared for SEM studies.  The preparation involves heating IE-911 under vacuum, 
conditions that are certainly not realistic during plant operation. 
 
Experimental results from PNNL80 addressed the chemical and thermal stability of Cs-loaded 
IE-911.  The purpose of the study was to determine the time and temperature profiles at 
which irreversible desorption of Cs from the IE-911 occurs and to determine the cause of the 
apparent reduced Cs capacity of the IE-911.  Cs-loading/desorption/reloading tests were 
used.  Variables in the test included the heat-treatment temperature and time, initial Cs con-
centration in simulant, IE-911-to-simulant volume ratio, as well as different IE-911 batches.  
The Cs uptake of IE-911 was measured in each phase.  Changes in the concentrations of 
other cations in the simulant, such as Si, Ti, Zr, Nb, were also measured in some tests.  The 
Cs-loaded ion exchangers were analyzed by several techniques following high-temperature 
and room-temperature exposure.  Different batches of IE-911 showed similar Cs Kd values at 
room temperature.  Compared to other batches, the pre-production batch has much lower 
leachable Nb and Ti.  After exposure to 55ºC and 80ºC, some Cs desorbed from IE-911.  The 
higher the heat-treatment temperature, the more Cs desorbed.  After the temperature was 
lowered to ambient, Cs that desorbed at high temperature could be resorbed by IE-911 in 
some tests.  However, the Cs desorption was irreversible in other tests.  High Cs loading, 
high simulant/IE-911 ratio, and high-temperature heat treatment cause irreversible Cs 
desorption.  
 
Separate experiments showed that the SRS-average simulant is not stable.  A hexagonal 
nitrate cancrinite-type sodium aluminosilicate precipitated from simulant shortly after 
exposure to 55°C and 80°C.  SEM analysis showed that a sodium aluminosilicate coating 
formed on the surface of IE-911 beads after exposure to simulant at 55°C and 80ºC.  The 
morphology of the coating depends on the heat-treatment temperature, heat-treatment time, 
IE-911-to-simulant ratio, IE-911 batch number, and simulant composition.  IE-911 is not the 
major Si source for the aluminosilicate precipitation.  Most of the components in the precipi-
tation come from the simulant.  The coating should not be the major reason for the 
irreversible Cs desorption because it was found on the surface of almost all the heat-treated 
IE-911 samples (samples with reversible and irreversible Cs-desorption).  Also, cancrinite-
type aluminosilicate has large size openings in its structure so that Cs should be able to 



Tanks Focus Area  TFA-0105 
SRS Salt Processing Project R&D Summary Report   Revision 0 
 
 

 7.29

diffuse through these pores to IE-911 when the temperature was lowered.  Up to now, the 
mechanism for the irreversible Cs desorption is still under investigation. 
 

7.2.3.3  Waste/Simulant Precipitation Studies (CST SOWM 5.1)  
 

7.2.3.3.1  FY00 – Results  
 
Researchers investigated the stability of SRS simulated waste solutions and the solubility of 
Nb and Zr in them.81  The results support the following conclusions.  SRS simulants are 
unstable towards precipitation of solid phases.  Sodium oxalate, sodium aluminosilicate, and 
aluminum hydroxide form from one or more of the current simulant recipes.  SRS simulants 
supersaturated with Al and Si form easily and reach equilibrium slowly.  When Al is present, 
Si reacts to form an insoluble aluminosilicate.  Filtration 24 hours after dissolution does not 
prevent additional solid formation.  Attainment of equilibrium requires weeks or months at 
ambient temperatures.  Seeding SRS simulants promotes crystallization of dissolved compo-
nents.  IE-911 particles and associated fines appear to promote crystallization of aluminum 
compounds.  Addition of Al(OH)3 solids speeds precipitation of dissolved Al.  Nb and Zr 
solubilities are <20 mg/L in simulated waste solutions.  These instabilities may have caused 
or exacerbated most of the plugging incidents observed in testing of IE-911.  Especially 
significant was the precipitation of sodium aluminosilicate after heating average and high-
nitrate simulants. 
 
Thermodynamic equilibrium calculations were performed using SOLGASMIX software82 
and a thermodynamic property database compiled at ORNL from available literature data.  
Initial calculations were performed to confirm a recent result83 and the reliability of the 
ORNL thermodynamic property database.  Next, the calculations were expanded to include 
the full range of those ions listed in the literature.84  Conditions (concentration of ions, 
temperature, etc.) under which precipitation could occur were delineated from the thermo-
dynamic calculations.  Because of its proven reliability even at high molarities, Pitzer’s 
activity coefficient method85 was used to calculate the activity of water and the activity 
coefficients of the ions.  The model at this stage did not use any parameters correlated from 
precipitation data.  
 
Thermodynamic modeling86 of SRS-average, high-nitrate, and high-OH simulant solutions 
showed the possibility of metastable solutions.  Cancrinite was predicted to form in each of 
the simulants with little or no silicon remaining in solution at equilibrium.  Gibbsite was 
predicted to precipitate in both average and high-nitrate simulants.  Sodium fluoride-sulfate 
was predicted to precipitate in high-nitrate simulant.  For all three simulants, the initial 
modeling calculations predicted the precipitation of sodium oxalate from solution as the 
temperature was increased from 25°C to 50ºC.  Results of the laboratory solubility studies 
were in contrast to the calculations for oxalate at 25ºC, indicating the necessity of carrying 
out a reassessment of the solubility data on oxalates in the simulant solutions.  Following the 
calculation of the ion concentrations, temperature, etc., necessary for precipitation, laboratory 
tests were performed to confirm the results of the thermodynamic analyses.  Results obtained 
for the three simulants in this step were fed back into the model to refine it.  Solids that 
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formed included sodium oxalate, nitrate, carbonate, and fluoride-sulfate, and aluminum 
hydroxide.  Aluminosilicates did precipitate from the simulants but only after a period of 
time, which varied from days to weeks for the different simulant preparations.  This clearly 
indicated the simulant was metastable with respect to precipitation of aluminosilicate.  
Recent measurements from the Ian Wark Research Institute, University of South Australia,87 
substantiate the finding of low solubility of cancrinite in NaOH solutions.   Thermodynamic 
modeling predicted the precipitation (<1 ppm) of Ti and Nb and a solubility of 14 - 16 mg/L 
for Zr in the three simulants.  Thermodynamic modeling of possible impurities of Mg, Ca, Sr, 
Ba, Fe (II and III), Pb, and Zn showed that only Sr, Ba, and Pb have solubilities greater than 
millimolar levels.  The results from calculations on IE-911 (Ti and Nb) and binder (Zr) 
components agree with leaching studies carried out at ORNL and SRTC.  These results are 
highly significant because they indicate that the simulants used in virtually all of the experi-
ments with IE-911 are metastable with respect to precipitation of aluminosilicates. 
 
Therefore, the deposition of the aluminosilicates on IE-911 particles observed in experiments 
on the chemical and thermal stability of IE-911 may or may not have any significance with 
respect to tank waste.  The results indicate that the equilibrium state of tank waste should be 
determined in order to evaluate whether deposition of aluminosilicates represents an actual 
risk to using CST Non-Elutable Ion Exchange.  In addition, the thermodynamic equilibrium 
calculations can be used to devise a dilution strategy for the tank waste that will create stable 
solutions. 
 

7.2.3.3.2  FY01 – Results  
 
Simulants.  Studies with simulants are continuing in the direction of measuring the equili-
brium saturation limits of Al and Si.  Thus, a “seed” of gibbsite [Al(OH)3] was placed in 
portions of the three simulants (SRS-average, high-nitrate, and high-OH).  The systems were 
allowed to equilibrate for approximately 16 weeks, after which the Al concentration in 
average and high-nitrate simulants had decreased whereas that in high-OH simulant had 
increased.  In experiments performed at PNNL to demonstrate that SRS-average simulant is 
unstable with respect to aluminosilicate precipitation, precipitates appeared in samples of the 
simulant that were stored at 50°C and 80ºC for several days.  Finally, studies in progress at 
SNL are measuring the equilibrium concentration of Al and Si in high-nitrate simulant.  
These values will be supplied to ORNL for use in modeling studies. 
 
Thermodynamic modeling is continuing at ORNL with incorporation of the values for Al and 
Si concentrations found experimentally at SRTC and PNNL into the calculations to provide a 
benchmark for further studies of real waste solutions.  The model correctly indicated the 
precipitation of aluminosilicates in the average and high-nitrate simulants. 
 
Real waste.  Cesium sorption (equilibrium and kinetic) from high-level radioactive waste 
solutions onto IE-911 at ambient temperature has been measured.  The equilibrium measure-
ments were compared to ZAM57,88 model predictions.  The kinetic measurements were 
compared to simulant solutions whose column performance has been measured.  The test 
results indicated the following.  The ZAM model predicts within 33% the loading of cesium 
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from a variety of Savannah River Site wastes.  Wastes from both F and H Areas and with 
high and low K/Cs ratios showed good agreement with predictions.  The kinetics of sorption 
were nearly identical in all tests with SRS radioactive waste and simulated SRS waste, 
suggesting current modeling parameters are adequate for predicting radioactive waste 
performance. 
 
Data for the concentrations of major ions (Na, Al, Si, NO3¯, etc.) were obtained from either 
the WSRC database or more recent analytical results and were used to calculate the thermo-
dynamic state of waste in several SRS tanks.  The calculations indicate that waste in 
Tanks 46, 43, 38, 30, 29, and 23 is unstable with respect to precipitation of gibbsite and/or 
cancrinite.  The model was also used to calculate the effect of dilution on stable waste 
compositions and those that are metastable.  The effect of adding NaOH of various molarities 
to various wastes was calculated. 
 
Should this option be selected, further work should include tests with waste obtained by 
dissolving salt cake and development of a more sensitive test for comparing sorption kinetics. 
 

7.2.3.4  Revised Manufacturing Process (CST SOWM 2.1)  
 

7.2.3.4.1  FY00 – Results  
 
Results from experiments with the engineered form (IE-911) of CST (IE-910) clearly indi-
cated that excess materials of manufacture, i.e., Nb and Si, are leached from the particles by 
the highly alkaline simulants (see previous results in Section 7.2.3).  In addition, lot-to-lot 
variability in the Cs-sorption capacity was noted.  Therefore, a technical exchange with UOP, 
LLC, was held to determine a path forward to develop an ion-exchange material that could be 
used with less risk of column plugging or low Cs-sorption capacity.  A contract was signed 
with UOP to revise the manufacturing process.  The contract calls for the elimination of 
excess materials of manufacture and reduction of the lot-to-lot variability.  UOP proposed 
removing excess materials by post-treatment of IE-911 and reducing lot-to-lot variability by 
closer control of the manufacturing parameters.  A series of IE-911 batches were prepared.  
These included the baseline (9090-76), laboratory-scale, and pre-production (caustic-washed, 
MH-9098-9) batches.  All batches were prepared under carefully controlled conditions that 
were set using the baseline batch in order to reduce lot-to-lot variability.  The laboratory-
scale batch was prepared in order to confirm that reduced levels of leachable components 
were present prior to preparing the same formulation on a larger scale as the pre-production 
batch. 
 

7.2.3.4.2  FY01 – Results  
 
Collaboration with UOP to develop an engineered form of CST (IE-911) compatible with 
SRS waste concluded successfully in FY01.  The production of test batches of reformulated 
materials and the occurrence of technical reviews followed the schedule.  Product specifica-
tions (target definition) were defined and agreed to by WSRC.  Updates on pretreatment 
work at SNL were provided to UOP in order to optimize their efforts. 
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UOP produced baseline batches of IE-911 and IE-910 for which the manufacturing param-
eters were tightly controlled during the preparation.  These materials were delivered to 
SRTC, ORNL, SNL, and PNNL in the fall of 2000.  Tighter control of the manufacturing 
parameters have resulted in less lot-to-lot variability in the two batches of IE-911 that have 
subsequently been produced. 
 
Efforts to reduce leaching focused on caustic washing before IE-911 is shipped.  Data 
obtained at SNL about the pH at which the CST and binder must be combined so that the 
leach removes the overwhelming majority of the Nb were extremely useful in developing a 
superior product.  The laboratory-scale batch of 100 g was sent to the DOE laboratories in 
December 2000.  After evaluation of the laboratory-scale batch, the pre-production batch of 
IE-911 was produced by mid-January 2001.  Samples were sent to SRTC, ORNL, SNL, and 
PNNL for characterization of the material using the methods described in other parts of this 
section.  The status of the final deliverable in the contract, a 2,000-lb batch of the improved 
material, is currently under discussion. 
 
Researchers from across the DOE complex worked with personnel from UOP to assess the 
impact of the manufacturing changes on the use of IE-911 for the removal of cesium from 
SRS high-level waste.89  The results of the extensive examination of newly prepared lab-
oratory-scale and pre-production samples of caustic-washed IE-911 were compared with 
those for commercially available and baseline samples.  Conclusions from this work include 
the following.  A significant fraction (~95%) of leachable Nb is removed and Si leaching is 
reduced (~58%) but not eliminated.  UOP treatment removed the impurity phase of Nb, but 
not amorphous Si.  The capacity (mg Cs/g IE-911) of the pre-production sample is compar-
able to that of the baseline sample and better than the laboratory sample.  A column-break-
through experiment indicates the manufacturing change did not affect the mass-transfer-zone 
length.  The time dependency (kinetics) to reach equilibrium is not affected by the change in 
UOP manufacturing process.  The temperature dependence is the same as for previously 
supplied materials.  Pore analysis, particle size, thermal behavior, and packing density meas-
urements indicate the process change does not affect the engineered material.  The results of 
these tests indicate that UOP has produced a material that can be used in the ion-exchange 
columns with a minimum of pretreatment at SRS. 
 
7.2.4  Gas Generation (CST SOWM 3.2, 8.3, 8.4)  
 

7.2.4.1  Previous Results  
 
A previous study90 measured the impact of IE-911 on the rate of formation and composition 
of radiolytically generated gases in simulated SRS liquid waste.  The test results showed that 
radiolytically generated gas bubbles form rapidly at expected process dose rates.  Irradiation 
of IE-911 slurries produced oxygen (in high-nitrate simulant), hydrogen (in high-OH 
simulant), and nitrous oxide (N2O).  High-nitrate waste solutions yield the largest gas genera-
tion rates.  Researchers measured total radiolytic gas generation rates lower than those used 
in a preliminary gas generation calculation91 for a full-scale process column. 
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Additional work investigating the effect of gas generation was performed on a larger scale.92  
Radiolytic gas generation in the IE-911 column was simulated by the decomposition of 
hydrogen peroxide.  In the course of the laboratory studies, it was determined that peroxide 
leaches metals from the IE-911.  These findings have little implication in an actual system, 
since radiolytically generated hydrogen peroxide is present at extremely low levels (approxi-
mately 10-6 M, see Section 7.2.2.1).  The gas-generation test provided information on bed 
retention and release of gas produced in the column.  Gases generated in the column were 
swept out with the effluent at both low and high gas generation rates.  Gas did not coalesce 
and rise in the column, nor did the bed expand while the column was operated in down flow, 
even at gas evolution rates 16 times the target rate of 82 cc/hr.  
 

7.2.4.2  Gas Disengagement (CST SOWM 8.3, 8.4)  
 

7.2.4.2.1  FY00 – Results  
 
Indications that gas generated in the column escapes through the bottom of the column with-
out causing flow disruptions led to a shift in the emphasis of gas-generation research to 
address the hydraulic aspects of gas disengagement.  The tall-column apparatus at ORNL 
was modified to test prototypical equipment to perform gas-disengagement experiments.  The 
use of hydrogen peroxide for non-radioactive examination offered benefits over a radioactive 
test.  
 

7.2.4.2.2  FY01 - Results  
 
Gas-disengagement equipment (GDE) was installed on the existing CST tall-column unit at 
ORNL for the purpose of removing free gas generated during tall-column testing.  The sys-
tem was designed to operate under varying conditions to establish the operating-envelope and 
performance requirements for the CST process.  The gas-disengagement chamber was oper-
ated in three modes that included simultaneous control of both the sweep/sparge air through 
the chamber vapor space and the liquid level in the chamber and bypassing of the gas-
disengagement chamber altogether so that no control issues exist.  The test results93 showed 
that GDE can effectively remove gas to a level that prevents bulk accumulation in the bed of 
downstream columns when the GDE is operated at atmospheric (or lower) pressures.  
Foregoing gas separation or operating at high pressures can cause some accumulation of gas 
in downstream columns.  Over a range of gas-generation rates up to 40 times the rate that 
could be expected from radiolysis, the gas measured in the effluent from the GDE was 
essentially unchanged.  This indicates that the equipment is effective in separating entrained 
gas at atmospheric pressures.  Recommendations include the following.  The column design 
should include gas vents at tops of columns to permit the release of gas that will accumulate 
slowly over time.  Gas separation between columns should be performed at lower pressures 
than will be encountered within the downstream column. 
 
After the experiment was completed, sluicing of the IE-911 from the column proved difficult 
due to a crusty consistency that was particularly hard at the top of the tall-column where 
hydrogen peroxide was introduced.  It was concluded that the deposition of aluminum from 
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the simulant and metals previously leached from the IE-911 acted as a binder.  Some binding 
was also observed in the short column, but back-flushing with simulant and nitrogen gas 
broke up the IE-911 so it could be removed by sluicing. 
 
In support of this evaluation, analysis of simulant samples indicated that some Nb and Ti 
were leached from the IE-911.  The concentrations of these metals in the simulant appeared 
to increase in response to feed of concentrated hydrogen peroxide and then decrease, indi-
cating that the metals had precipitated from solution.  Scanning electron microscopic analysis 
of IE-911 samples showed deposition of globular nodules and cubic crystals on the particle 
surface.  Energy dispersive x-ray spectroscopy identified these deposits as being rich in 
aluminum, silicon and titanium, confirming the above conclusion. 
 
Should CST Non-Elutable Ion Exchange be selected, additional tests are recommended in 
two primary areas.  First, equipment that supports a falling film to permit entrained gas to 
separate from the liquid could be very effective and reduce the inventory of simulant in the 
GDE.  Second, tests of ultrasound-enhanced separation at various power levels seem prudent 
based on preliminary results.  Equipment could be operated in pulsed mode if equipment 
capable of continuous operation cannot be identified.  These tests would help define the most 
effective gas separation technique. 
 

7.1.6.4 Cs Loading Under Irradiation (CST SOWM 3.2)  
 

7.2.4.3.1  FY00 – Results  
 
Another concern associated with deployment of IE-911 is the effect of gas generation from 
radiolysis of water on Cs removal by  IE-911.  The calculation of gas generation in large 
columns was improved.  The rate and location of bubble formation during Cs loading was 
defined.  The diffusion rate of gases out of IE-911 particles was estimated and compared with 
experimental results.  The calculations indicated that the formation of gas bubbles within the 
small pores of CST (i.e., intraparticle bubble formation) is not likely. 
 
A spent-fuel element in the HFIR pool was used in a test designed to measure Cs adsorption 
in the presence of gas generated in a high gamma-radiation field and the rate of gas genera-
tion.  Cesium was successfully loaded onto IE-911-containing columns in a test capsule that 
was placed inside the center cavity of a HFIR fuel element.  The capsule was connected to 
simulant feed and coolant transfer lines routed vertically upward through and out of the pool 
via an access port to the feed station transfer pumps and holding vessels.  Simulant contain-
ing non-radioactive Cs was pumped to the IE-911 column in order to load the Cs onto the 
IE-911.  The radiation dose received by the column of IE-911 was representative of that 
expected for treatment of SRS HLW supernate.  Samples of the supernate were collected 
every 4 hours for Cs analysis.  A Cs-loading curve was generated from the data. 
 
SRS completed an interim report on the gas-generation calculations including temperature 
effects on Cs loading.  SRTC published two reports documenting their work on the gas 
generation activities.94,95  
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7.2.4.3.2  FY01 – Results  
 
Loading of the column under expected nominal full-scale field conditions in the HFIR pool 
showed that radiolytic gases were formed at a previously calculated generation rate of 
0.4 mL per liter of feed solution at dose rates ranging from 12.4 to 10.4 Mrad/h over a 168-h 
period.96  When the resulting cesium-breakthrough curve in the gamma field was compared 
with that of a control experiment in the absence of a gamma field, no discernable difference 
in the curves (within analytical error) was detected.  Both curves were in good agreement 
with the VERSE computer-generated curve.  The results clearly indicate that the production 
of radiolytic gases within a full-scale column in a radiation field expected to be nearly 16 
times as intense as that encountered in an actual field-loaded column is not expected to result 
in reduced Cs-loading capacity during operation at the Savannah River Site. 
 
7.2.5  CST Hydraulic Transfer (CST SOWM 19.1, 19.2, 19.4)  
 

7.2.5.1  Previous Results  
 
Sluicing.  Pumping tests conducted during prior research in a recirculating loop showed that 
a 24 wt% slurry of IE-911 in water can be transported at fluid velocities of 4.3 ft/s with no 
visible settling of the IE-911 particles.  A 5 wt% slurry will stay suspended at a velocity of 
3.8 ft/s.  The IE-911 was easily mobilized after purposely plugging sections of pipe.  The 
IE-911 particles were rapidly broken up in a centrifugal pump into very small particles 
(<150 micron).  A progressing cavity (Moyno) pump caused less damage to the IE-911 
particles. 
 
Additionally, slurries of IE-911 in water showed low abrasivity to 304L stainless steel and 
moderate abrasivity to A106 carbon steel.  However, results indicated that supernate-
containing slurries were less abrasive to A106 carbon steel, so the apparent abrasivity was 
the result of chemical corrosion by the water.  Mixtures of as-received IE-911 and SRS 
sludge simulants showed minimal tendency to cause caking or hard layers. 
 
IE-911 was easily sluiced into and from an ion-exchange column using water and air.  
Pressure drop through the column and across the Johnson screen and the effect of flow rate 
on pressure drop were measured.  The pressure drop of 6.7 psig across the column that is 
calculated by the Blake-Kozeny equation is in good agreement with the pressure drop of 
7.4 psig that was observed in the hydraulic tests.  The pressure drop across the Johnson 
screen remained constant throughout six tests, indicating no accumulation on the screen.  No 
channeling was detected.  Prior to sluicing the IE-911 from the column, the simulant in the 
column was displaced with 2 M NaOH and then with deionized water.  Water was used to 
sluice the IE-911 in order to facilitate handling of the spent IE-911.  The two-step displace-
ment process was used to avoid possible precipitation of Al(OH)3 from the simulant as the 
pH of the solution was lowered during mixing with the water.  After the column was pres-
surized, the bottom sluice valve was opened.  The IE-911 and water flowed up through the 
1-inch-sluice line to the level of the top of the column and then back down into a plastic tank.  
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The water interface moved slightly faster than the IE-911 interface, leaving about 17 cm of 
IE-911 in the bottom of the column after the first sluicing. 
 

7.2.5.2  Develop And Test Size -Reduction Method (CST SOWM 19.2)  
 

7.2.5.2.1  FY00 – Results  
 
Literature was reviewed and other DOE sites were contacted about their experience with 
size-reduction processes in order to select the best method for accomplishing IE-911 particle-
size reduction.  In particular, personnel at the Hanford Site’s K Basin were contacted about 
their experience at that site in grinding sludge particles and personnel at the West Valley 
Demonstration Project (WVDP) were contacted about their experience in grinding zeolite.  
Criteria selected for evaluating a method of particle-size reduction are:  (1) The method must 
be capable of processing a wet slurry (10%) of IE-911 solids in water; (2) Size reduction 
should be accomplished in a single pass through the equipment; (3) The process should offer 
good control over maximum particle size; and (4) The equipment must be capable of remote 
operation for radioactive service and have low maintenance requirements. 
 
The literature review quickly showed that numerous particle-size reduction methods exist 
using process equipment of various designs.  One particularly attractive piece of equipment is 
the Dispax-Reactor marketed by IKA Works, which is designed to uniformly disperse a solid 
material in a liquid flow stream and is capable of wet grinding to provide a specified maxi-
mum particle size.   A kinetic grinding system from Micro Grinding Systems, Inc., was one 
of the most promising technologies identified for reducing particle size of 105-K East Basin 
sludge on the Hanford site and was the technology chosen for processing contaminated 
zeolite stored in a waste tank at WVDP.  The raw zeolite has a particle-size distribution very 
similar to that of the IE-911.  Tests at WVDP showed that 800 to 900 micron-sized particles 
were ground 98 - 100% below 200 microns and about 90% below 100 microns. 
 
Grinding tests were contracted to both IKA Works and Micro-Grinding Systems.97  The IKA 
equipment best satisfied the process selection criteria.  However, it was also highly desirable 
to evaluate the Micro-Grinding equipment for IE-911 particle-size reduction because WVDP 
has successfully ground zeolite with specifications very similar to those of the SRS CST 
application using this equipment.  The equipment tests ground approximately 50 pounds of 
solids.  With the IKA equipment, a nominal 10 wt% slurry was used as feed.  About 5% of 
the IE-911 appeared to pass unchanged through the equipment.  The experience of the vendor 
was used to estimate the desirable slurry concentration for the Micro-Grinding system 
because it is most efficient at higher slurry concentrations.  The test was conducted success-
fully.  Size-reduced IE-911 from both tests was returned to SRTC for evaluation of mixing, 
settling and resuspension characteristics. 
 
The results of these preliminary experiments give a clear indication that size-reduction of 
IE-911 particles presents little risk to their use.  According to the data, it should be possible 
to reduce the size of IE-911 particles so that homogeneous slurries can be produced and 
sampled representatively.  Both vendors demonstrated the capability of size reducing IE-911 
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to a maximum particle size <177 µm.  IE-911 is a relatively friable material that did not 
severely challenge the grinding capabilities of either device.  However, neither vendor was 
entirely successful at reducing as-received IE-911 to a maximum particle size <20 microns. 
 

7.2.5.2.2 FY01 – Results  
 
Vendor tests completed in FY00 provided results demonstrating that IE-911 can be reduced 
to a size comparable with the frit or sludge particles.  On this basis, no further work in this 
area was planned for FY01. 
 

7.2.5.3 Develop Representative Sampling of CST/Sludge/Frit Slurry (CST SOWM 19.1)  
 
The Slurry Mix Evaporator (SME) represents the final control point in the glass-making 
process.  Thus, the slurry in the tank must be homogeneously mixed and representatively 
sampled to determine the composition.  The contents of the SME are sampled using a 
Hydragard® sampling valve.  The Hydragard® valve draws a side stream from a recirculation 
loop and directs the stream through the sampling valve.  After a preset time, usually 40 
seconds, the Hydragard® valve is closed and a sample of the slurry is trapped in a vial.  
Chemical analyses of these samples form the basis for glass quality assurance. 
 
The ability to mix homogeneously IE-911 into the sludge/frit slurry, to obtain representative 
samples of a melter feed slurry containing IE-911 from the Hydragard® valve,98 to determine 
if the recirculation flow rate has an influence on the Hydragard® sample composition, and to 
observe if the time that the Hydragard® valve is left open affects the sample composition 
must be considered to evaluate the impact of adding IE-911 to the slurry. 
 

7.2.5.3.1  FY00 – Results 
 
Studies of the IE-911/frit/sludge slurry using the Hydragard® sampler did not show uniform 
results when compared with a grab sample taken from the feed tank.7   The Hydragard® 
samples exhibited 12% frit depletion.  As expected, the sludge/frit slurry with large as-
received IE-911 particles repeatedly plugged the Hydragard® sampler because the 
Hydragard® sampling system was configured to sample sludge with frit particles that are 
nominally ~175 microns in diameter.  Operation of the Hydragard® sampler with slurries of 
size-reduced IE-911 was compared to operation with sludge/frit slurries in order to determine 
minimal size distributions for adequate IE-911 slurry sampling.  Samples taken by the 
Hydragard® sampler showed a bias toward low frit with or without size-reduced IE-911 
present.  Thus, the operation of the Hydragard sampler itself should be re-assessed.  How-
ever, it was concluded that IE-911 was sampled the same as sludge and that a representative 
sample would be obtained in the DWPF. 
 
During the FY00 study of Hydragard® sampling of melter feed slurry containing 10 wt% 
IE-911 it was observed that an unusually thick slurry containing 52 wt% total solids could 
not be adequately mixed in the 1/240th scale DWPF tank.  Historically, DWPF melter feed  
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slurry is typically in the range of 48 to 50 wt% total solids with a maximum observed value 
of 53 wt%.  If melter feed containing IE-911 cannot be similarly concentrated, DWPF glass 
production rates will be reduced. 
  

7.2.5.3.2  FY01 - Results 
 
Suspension.  A testing facility was configured to define agitator configurations and mixing 
parameters capable of maintaining a homogeneous IE-911/water slurry containing 10 wt% 
as-received IE-911 (particle size range 30 to 60 mesh) or 10 wt% size-reduced IE-911 (maxi-
mum particle size 177 µm).99    The blade and impeller sizes (5-inch) and agitator speeds 
(500 rpm or greater) required to maintain homogeneity were determined using a baffled 
mixing vessel that dimensionally approximated a 1/240th scale DWPF Chemical Process Cell 
process vessel and size-reduced IE-911.  Resuspension of the size-reduced IE-911 solids into 
a homogeneous slurry after the size-reduced IE-911 had been allowed to settle for 6 days was 
readily achievable.  Limited testing with a 10 wt% slurry composed of ∼1 wt% IE-911 parti-
cles >177 µm defined the conditions under which it was not possible to achieve a homogene-
ous slurry (8-inch impellers, 700 rpm).  A contract has been established with Philadelphia 
Mixers to define agitator configurations and mixing parameters capable of maintaining a 
homogeneous water slurry containing 10 wt% as-received IE-911.  Therefore, our work 
primarily addresses test results with size-reduced IE-911. 
 
Sampling.  For a 26 wt% oxide sludge and 74 wt% oxide frit (defined as the baseline case), 
an ∼9.5% enrichment of sludge and a 3.4% depletion of frit were seen in Hydragard® 
samples relative to grab samples.100  Two campaigns were carried out with feed containing 
the same solids wt% in the slurry (∼46%) as the baseline case and with reduced solids 
(42 wt%) (sludge, 26; IE-911, 10; and frit, 64 wt%).  The results of this study indicate that 
introduction of size-reduced IE-911 into a melter feed slurry of frit and sludge does not 
enhance the enrichment of sludge or the depletion of frit observed in the baseline case of the 
Hydragard® vs. the grab samples.  In order to make a valid comparison between the 
Hydragard® samples and the grab samples, it was also necessary to prove that the tank was 
homogeneously mixed, that the recirculation flow rate did not significantly influence the 
sample results from the Hydragard® sampler, and that the sampling time did not affect the 
Hydragard® results.  This testing was done by taking grab samples at the top and bottom of 
the tank and varying the recirculation rate and sampling time.  The slurries for all three 
phases showed a bias toward higher sludge and lower frit in the Hydragard® samples versus 
the grab samples.  IE-911 components sampled the same as the sludge components.  The bias 
toward frit loss in the Hydragard® showed some tendency to increase with increasing 
recirculation loop flow.  Valve open times between 5 and 60 seconds had no (consistently) 
significant effect on Hydragard® sample composition.  Rheological properties of the sludge/ 
frit melter feed and the size-reduced IE-911/sludge/frit melter feed were measured.  Adding 
IE-911 to the slurry significantly increased the yield stress.  However, the consistencies of 
both types of slurry were comparable implying that once the slurries were flowing they 
behaved similarly.  A 52 wt% total solids sludge/frit/IE-911 slurry could not be agitated 
because the yield stress was too high to obtain motion in significant portions of the slurry. 
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The data from these tests indicate no problem with sampling size-reduced IE-911 (<177 µm) 
with the Hydragard® system because the behavior of the IE-911 components within the 
Hydragard® system mimics that of the sludge components. 
 
7.2.6  Coupled DWPF Operation (CST SOWM 20.0)  
 

7.2.6.1  Previous Results  
 
Little information existed on the ability of IE-911 to alter the amount of hydrogen formed 
radiolytically in the Slurry Receipt Adjustment Tank (SRAT), in which size-reduced IE-911 
would be added to the sludge/frit slurry.  Hence, personnel conducted process simulations at 
bench scale and at small pilot scale (1/240th DWPF) to examine this risk.101,102  The maxi-
mum observed SRAT hydrogen generation rate was 0.0034 lb/hr (~0.5% of the current 
DWPF limit of 0.65 lb/hr) during the sludge-only run without IE-911 present and occurred at 
the end of the SRAT reflux cycle.  The maximum Slurry Mix Evaporator (SME) hydrogen 
generation rate was 0.012 lb/hr (~5% of the current DWPF limit of 0.23 lb/hr) during the 
size-reduced IE-911 run and occurred at the beginning of the SME dewater cycle.  The size-
reduced IE-911 runs produced slightly more hydrogen than the as-received IE-911 but still 
far below DWPF limits.  Since these studies suggested no significant concerns, the program 
deemed that no additional work was necessary in this area before down-selection. 
 
7.2.7  DWPF Melter Operations  
 

7.2.7.1  Glass Titanium Loading (CST SOWM 17.0)  
 

7.2.7.1.1  Previous Results 
 
Compositional changes in sludge and frit were examined with a statistically designed 
approach.103  The sludge-, frit- and IE-911-loading were varied in order to assess the 
operating window for glass composition in DWPF.  Existing models were used to predict the 
processing and product properties for each of the compositions.   The results indicated that 
the viscosities and liquidus models for the IE-911/sludge glasses appeared adequate to cover 
the different compositional regions.  Glasses at reasonable loadings of IE-911 and sludge had 
durabilities acceptable for DWPF.  However, the durability model under-predicts the 
measured Product Consistency Test (PCT) values. 
 
Twenty two glasses containing Purex sludge and three glasses containing H-Area Modified 
(HM) sludge were fabricated and tested.104  The fabricated glasses were tested for durability 
and characterized by measuring the viscosity and determining an approximate bounding 
liquidus temperature.  The goal of this work was to identify any major problems from a glass 
perspective that could potentially preclude the use of IE-911 at DWPF.  The glasses pro-
duced were close to the targeted compositions.  The analytical measurements were of high 
quality.  The results indicated all 25 glasses were very durable as measured by the PCT.  The 
22 Purex-loaded glasses clustered tightly in one region, whereas the HM glasses clustered at 
an even lower value for boron release.  The measured durabilities are not correlated to the 
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values of the DWPF homogeneity constraint for these glasses.  Given the fact that liquidus 
temperatures were only bounded, the 30 wt% loading of Purex may be near or at the edge of 
acceptability for liquidus.  Surface crystallization was evident on top of the glass surface near 
the glass-crucible interface after some of the heat treatments.  This crystallization was not 
considered as evidence in the determination of the approximate liquidus temperature.  For 
HM glasses, no crystals were detected in the bulk or on the surface after 24 hours at 900°C.  
The melt viscosity for many of these glasses was reported at 1150°C (nominal temperature of 
the glass within the DWPF melter).  For the Purex-containing glasses, all viscosities were 
well within the DWPF range.  On the other hand, the HM sludge-containing glasses had, as 
predicted, viscosities (~160 poise) that were far above the limit.  Thus, the HM sludge-
containing glasses fabricated for this study are not acceptable for processing in the DWPF. 
 

7.2.7.1.2  FY00 – Results  
 
No work in this area was conducted in FY00. 
 

7.2.7.1.3  FY01 - Results  
 
A CST-glass study was conducted105 to determine the effect, if any, on the PCT responses of 
CST glasses cooled at different rates.  The glasses contained IE-911 and MST (plus a simu-
lated sludge representing Purex, Blend, or HM) in amounts consistent with coupled opera-
tions using the CST option for salt disposition.  Two bounding cooling profiles, rapidly 
quenched and canister-centerline, were used in this study.  Glasses were selected mainly to 
challenge the regions where amorphous phase separation is expected.  The current DWPF 
homogeneity constraint predicted that many of the CST glasses could be phase separated.  
(Only 2 of the 17 glasses were predicted to be homogeneous.)  It was important to ensure that 
deleterious phase separation does not occur for either cooling profile because the constraint 
was not developed using the compositional region that includes these levels of IE-911 and 
MST.  There was essentially no difference between the PCT responses for glasses subjected 
to the two cooling profiles.  In fact, although small, the boron PCT responses for the center-
line cooling glasses were more durable than the rapidly quenched glasses.  These results 
reveal that no deleterious amorphous phase separation occurred under either cooling regime.  
XRD analysis revealed that trevorite and hematite were present in some of the glasses.  SEM 
analyses of the crystals that formed on the surface of the glasses revealed titanium rods and 
spots, trevorite, trevorite enriched with titanium, and a phase rich in Mn and Fe.  One glass 
contained a crystal high in uranium content.  The durabilities of the CST glasses are signifi-
cantly lower than the PCT values for glasses containing PHA106 and for Environmental 
Assessment (EA) glasses.  The PCT results are highly clustered, consistent with previous 
work.  The measured PCT values fall above the upper 95% prediction interval of the DWPF 
model used to predict durability, again consistent with previous results.  The very good 
durability of the IE-911-containing glasses implies that durability may not be the limiting 
factor for waste loading in this option.  
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7.2.8  Feed Homogeneity (CST SOWM 19.0)  
 

7.2.8.1  Previous Results  
 
The HLW aqueous slurry in the Melter Feed Tank (MFT) is pumped through a recirculation 
loop.  A portion of this aqueous slurry is diverted to the melter through a slotted aperture (at 
a rate of ~1 gpm).  In order to produce an acceptable glass product, it is essential that no 
segregation of any of the feed components occurs using this melter feed system.  
 

7.2.8.2  FY01 – Results  
 
An excessively high yield stress for size-reduced (<177 µm) IE-911/sludge/frit DWPF melter 
feed was observed in a previous study.107  This may have been due to the fact that the slurry 
was more than a year old, that it contained size-reduced IE-911, that it contained different 
frit, and/or other factors.  Thus, the Immobilization Technology Section measured properties 
of the melter feed simulants used in the 1999 and 2000 Hydragard® sample loop tests.  The 
melter feeds were characterized for wt% total (TS) and insoluble solids (IS), pH, composi-
tion, particle-size distribution, and rheology.  The two 1999 melter feeds, sludge/frit and size-
reduced-IE-911/sludge/frit, had nearly identical rheological characteristics (at 39-51 wt% 
TS), yield stresses within the DWPF design basis range, and consistencies at or below the 
lower DWPF design basis limit.  The compositions of the two 2000 melter feeds differed 
significantly from the 1999 melter feeds.  The wt% frit oxides were constant in 1999; the 
wt% sludge oxides, in 2000.  The size-reduced IE-911/sludge/frit melter feed had nearly 
three times the yield stress of the sludge/frit melter feed (at ~46 wt% TS).  The 2000 tests 
with size-reduced-IE-911/sludge/frit (at 42.4 wt% and 45.9 wt% TS) both occurred with 
slurries whose yield stress exceeded the DWPF upper design basis limit.  The 2000 sludge/ 
frit melter feed yield stress and all of the consistency data were within the DWPF design 
basis limits.  Problems mixing melter feed slurries in the Hydragard® sample loop tank were 
determined to be primarily due to an insufficient quantity of feed rather than rheological 
properties. 
 
Another study was performed108 to produce fresh melter feeds based on (1) Tank 8/40 blend 
(sludge/frit only), (2) fine-Tank 8/40 blend (<30 µm IE-911), and (3) coarse-Tank 8/40 blend 
(<177 µm IE-911).  Melter feeds were prepared using a prototypical bench scale DWPF 
Chemical Process Cell (SRAT/SME) cycle.  Processing conditions corresponded to the 
nominal Tank 8/40 sludge blend case developed in September 2000.109  Rheograms were run 
shortly after the completion of the SRAT/SME cycles on six different solids concentrations 
for each melter feed.  This permitted a comparison between the three melter feeds without the 
issues of variations in processing conditions, material age, and handling history.  The 
rheograms showed the expected pattern of increasing yield stress and consistency with 
increasing solids content for the different melter feeds.  All the melter feeds exceeded the 
DWPF design basis yield stress (at ~42 wt% TS), which was comparable to another study.110  
In general, at low wt% solids the behavior of the three slurries are the same rheologically.  
As the wt% solids increases, the <177 µm IE-911/sludge/frit was the most viscous, followed 
by the <30 µm IE-911/sludge/frit and then the sludge/frit-only slurry.  The change is most 
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notable in the yield stress.  However, the data were almost never within DWPF design basis 
region.  The yield-stress data seem to show the same general behavior when comparing the 
blends using data from two rheometers.  The <30 µm IE-911/sludge/frit yield stress was 
comparable to the blend-sludge/frit yield stress where the DWPF design limit was not 
exceeded.  The DWPF yield stress upper design limit was exceeded at a very low wt% TS 
and IS values for all the blends.  In general, the Tank 8/40 blends containing IE-911 are more 
viscous than those of the Tank 8/40 Blend.  Above 43 wt% TS or 39 wt% IS solids, the yield 
stresses for the IE-911 slurries start to diverge and rapidly increase from that of Tank 8/40 
blend as the wt% solids increases. 
   
If CST Non-Elutable Ion Change is selected, additional tests in which the pH is varied could 
provide a slurry that can be processed using the existing DWPF slurry-design basis limit.  
The experiments were conducted with a base material that was outside of the DWPF design 
basis for yield stress (15 - 150 dynes/cm2) starting at low wt% solids.  A decision needs to be 
made as to whether or not DWPF actually processes within this range.  If it does not, then 
findings using viscous fluids may have little relevance to the actual plant performance.  A 
rheometer with comparable measuring capabilities to the one at TNX (SRTC development 
facility for 200 Areas) is located in the Shielded Cells.  A sample of real DWPF melter feed 
should be submitted for rheological characterization.  The rheology task team should be 
chartered to define a program that will enable development of a better set of experimental 
errors for TS and IS, yield stress, and consistency.  This program would enable experi-
menters to produce statistically significant conclusions when comparing the properties of two 
different slurries. 
 
7.3  Caustic Side Solvent Extraction 
 
Prior to treatment by solvent extraction, actinides are removed from the waste by sorption 
with MST.  The resulting slurry is then filtered to remove the MST and sludge solids. 
   
The CSSX process utilizes a novel solvent made up of four components:  calix[4]arene-bis-
(tert-octylbenzo-crown-6) known as BOBCalixC6;  1-(2,2,3,3-tetrafluoropropoxy)-3-(4-
secbutylphenoxy)-2-propanol known as modifier Cs-7SB; trioctylamine known as TOA; and 
Isopar L, as a diluent.  The solvent is contacted with the alkaline waste stream to extract 
cesium in a series of countercurrent centrifugal contactors (the extraction stages).  The 
resulting clean aqueous raffinate is transferred to Saltstone for disposal.  Following cesium 
(Cs) extraction, the solvent is scrubbed with dilute acid (0.05 M) to remove other soluble 
salts from the solvent stream (the scrub stages).  The scrubbed solvent then passes into the 
strip stages where it is contacted with a very dilute (0.001 M) acid stream to transfer the Cs 
to the aqueous phase.  The aqueous strip effluent is transferred to the DWPF.  The baseline 
process also includes washing the aqueous exit streams with diluent to recover solvent and 
washing the solvent with acid and base to remove extracted impurities and solvent 
degradation products. 
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The basis and composition of the waste simulant to be used in all CSSX testing are described 
in an SRS position paper.111  The simulant composition is similar to previous simulants but 
includes more compounds.  The new simulant was developed not only to reduce the differ-
ences between the simulant and real waste with regard to most inorganic components but to 
also stress the solvent system with certain minor organic compounds and certain metals that 
could possibly act as catalysts for solvent decomposition. 
 
7.3.1  R&D Roadmap Summary – Caustic Side Solvent Extraction  
 
The science and technology roadmap for Caustic Side Solvent Extraction (Figure 7.3) is a 
subset of the overall SPP roadmaps (see Appendix A of the R&D Program Plan3 or the SPP 
website at http://www.srs.gov/general/srtech/spp/progplan.htm).  The CSSX roadmap defines 
needs in the following three basic categories: 
 
• Process chemistry,  
• Process engineering, and 
• HLW System interface. 
 
Process chemistry includes data on the thermal and hydraulic transport properties and mass 
transfer properties that are needed to finalize the conceptual design.  These data are used to 
establish the physical and engineering property basis for the project and detailed design.   
 
Examples of key decisions resulting from these activities include centrifugal contactor size, 
solvent clean-up chemistry, solvent recovery technology, and optimizing the process 
flowsheet. 
 
Physical property and process engineering data from engineering scale tests will be devel-
oped during the conceptual design phase.  Confirming performance data will be developed 
during unit operations testing to support preliminary design.  These data are needed to 
resolve issues related to equipment sizing, specific equipment attributes, material of con-
struction and operational parameters such as pressure drop and requirements for temperature 
control.  A key deliverable for this phase is demonstrating that the individual components 
will function as intended in support of establishing the design input for the final design stage 
of the project. 
 
Integrated pilot facility operations will be completed during final design to confirm operation 
under upset conditions to establish the limits of operation and recovery, the limits of feed 
composition variability, and confirm design assumptions.  This testing directly supports 
development of operating procedures, simulator development, and operator training. 
 
Additional development and testing during the conceptual design phase will help assure 
proper feed and product interfaces of the CSSX process with the HLW Tank Farm, DWPF 
and Saltstone Facility.  The issues of concern include assurance of glass, waste feed blending 
and characterization and waste acceptance. 
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Figure 7.3.  Science and Technology Roadmap for Caustic Side Solvent Extraction Cs Removal Process 
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For CSSX, the key issues center on the maturity of the solvent system.  These issues include 
the stability of the solvent (both radiolytic and chemical), the impact of minor solvent 
decomposition products and/or impurities on system performance and efficiency, and com-
mercialization of the production of the extractant and modifier.  Initial testing indicated that 
stripping efficiencies could be impacted by trace impurities.  To address concerns related to 
trace impurities, a second-generation solvent was developed.  Preliminary data indicate the 
effect of trace impurities has been substantially reduced, if not eliminated. 
 
7.3.2  Flowsheet Integrated Proof of Concept (CSSX SOWM 3.1, 3.1.1.1, 3.1.1.2, 3.1.2, 

3.1.4, 3.1.4.1, 3.2.4.2)  
 
The proposed process with the present solvent contains a different modifier and a different 
stripping aid than the previously tested solvent.  Thus, proof-of –concept tests were needed to 
prove the new solvent. 
 

7.3.2.1  Previous Results 

 
The proposed solvent extraction process was demonstrated earlier in miniature (2-cm 
nominal diameter) centrifugal contactors.112   In that work, testing was first performed with a 
single stage contactor and then in a multi-stage cascade similar to the proposed CSSX 
flowsheet.  The modifier (Cs-3) used in the tests was different from that currently defined in 
the baseline CSSX solvent.  In the strip tests, cold Cs nitrate was added to facilitate Cs 
stripping from the solvent.  With the current baseline solvent, which contains TOA, the 
addition of cold Cs is not necessary. 
 
Prior work performed at ANL in FY98 showed that Cs can be extracted from caustic aqueous 
solutions representative of the HLW at the SRS using solvent extraction processes carried out 
in centrifugal contactors.  The tests showed that, while the process worked, the solvent 
needed improvement and the stage efficiency in the 2-cm centrifugal contactor was less than 
desired.  
 

7.3.2.2  System Configuration 
 

7.3.2.2.1  FY00/01 - Results 
 
The solvent extraction equipment for the proof-of-concept flowsheet tests, was a 32-stage 
2-cm centrifugal contactor cascade located in a glovebox at ANL.113,114  The contactors, 
which are fabricated in banks of four stages, were built in accordance with ANL print 
number CMT-E1265, January 6, 1994.  The contactors were configured into 15 extraction, 
2 scrub, and 15 strip stages.  The feed was chilled in an ice bath before entering the 
contactors in order to reduce the temperature in the extraction section of the cascade.  The 
scrub and strip contactors were not cooled; typical temperatures in the strip section during the 
flowsheet tests were between 32°C and 35°C. 
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Prior to execution of the proof-of-concept flowsheet tests two modifications were made to 
the contactors with the goal of achieving stages efficiencies >80% and a higher total volume-
tric throughput capacity.  First, the inlet diameter of the 2-cm rotor was enlarged from 
0.312 inches to 0.422 inches to increase the liquid height in the annular mixing zone.  
Second, a stainless steel wire rope was put into each interstage line to wick solution from 
stage to stage and thereby eliminate slug flow phenomena observed in earlier tests.  Meas-
ured stage efficiencies for the extraction, scrub, and strip segments of the cascade were 92%, 
89%, and 88%, respectively.  The third modification involved increasing the total throughput 
in the extraction section by 50% by increasing the size of the weir holes by 0.01 inch so as to 
achieve an aqueous strip flow rate above 2 mL/min. 
 
Prior to the multi-day test, a chiller bar was attached to the contactor bodies of the extraction 
stages to maintain the temperature between 20°C and 23°C.  Cooling fluid for the chiller bar 
was provided from a refrigerated water bath located outside the glovebox. During the multi-
day flowsheet test that involved solvent recycle, a single wash contactor stage was added to 
the original 32-contactor cascade.  The solvent output from the wash stage flowed directly to 
the first extraction stage. 
 
The simulant waste feed and solvent recycle pumps were located inside the glovebox. The 
scrub, strip and solvent wash solution feed pumps were located outside the glovebox. 
 
The CSSX waste simulant was spiked with Cs-137 to yield an activity of approximately 
0.5 mCi/L.  The solvent was prepared and tested for acceptable performance at ORNL prior 
to being shipped to ANL (See Section 7.3.6.1). 
 

7.3.2.3  Waste Simulant 2-cm Contactor Flowsheet Tests  
 

7.3.2.3.1  FY00 - Results 
 
During FY00, the stage efficiency of the 2-cm contactors was improved from 60% to >80%.  
Stages were added to yield a 32-stage cascade inside a glovebox, providing a facility for fully 
testing the CSSX flowsheet.  With the improved solvent, the process flowsheet required for 
removing Cs from HLW at SRS was demonstrated using the CSSX waste simulant.  The goal 
was to demonstrate the entire process while achieving a decontamination factor (DF) of at 
least 40,000 and concentration factor (CF) of 15.  The test used simulant with Cs-137 spike 
as feed. 
 
In September 2000, the “proof-of-concept” flowsheet test was completed.  This test did not 
recycle the solvent.  The initial DF achieved during the test was greater than 80,000, exceed-
ing the test goal by a factor of two.  However, the DF decreased during the test as a result of 
high temperatures in the extraction section of the contactors.  The Cs concentration factor 
achieved was 16.5 versus the test goal of 15.  The organic solvent output stream was stripped 
of Cs to a level equivalent to the Cs level in the aqueous raffinate stream.  
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7.3.2.3.2  FY01 - Results 
 
In FY01, two additional centrifugal contactor tests were conducted with temperature of the 
system lowered to 25 oC - 26oC in the extraction section.  Tests were conducted using solvent 
and waste simulant spiked with enough Cs-137 so that a DF of 40,000 could be measured 
accurately.  The first test did not recycle the solvent, but solvent was recycled to a total of 
four times in the second test.  The results were excellent in both tests with waste and spent 
solvent DFs approaching 100,000 and Cs concentration factor averaging more than 15.  
These tests proved the flowsheet and showed that control of the temperature in the extraction 
section of the contactors was essential to good waste decontamination. 
 
Another test was done to demonstrate continuous operation of the system over multiple days 
with solvent recycle and solvent washing.  The flowsheet operated for a total of 71 hours (the 
nominal 5-day test) in a 33-stage minicontactor (2-cm centrifugal contactor) with controlled 
temperature in the extraction section.  This first multi-day demonstration of CSSX flowsheet 
was done using an average SRS simulant for the waste feed.  It showed that we were able to 
achieve and maintain the two key process goals:  (1) the cesium was removed from the waste 
with decontamination factors greater than 40,000 and (2) the recovered cesium was concen-
trated by a factor of 15 in dilute nitric acid.  In the multi-day test, 1.4 L of solvent was used 
to process 180 liters of SRS simulant, so that the solvent was recycled a total of 42 times.  
The average decontamination factor was 159,000 for cesium and the average concentration 
factor was 14.9.  The process had to be shutdown twice.  The first time was to replace a feed 
pump.  The second time was to unplug a rotor that was partially plugged with solids sus-
pended in the SRS simulant.  In both cases, recovery was achieved allowing continuation of 
the test without a significant effect on DF or CF.  This multi-day test showed the ability of 
the CSSX solvent to be used for at least 42 solvent recycles, the ability to recover from 
process upsets, and the need to keep solids out of the centrifugal contactor, especially for the 
small (2-cm) contactor. 
 
7.3.3  Solvent Chemical and Thermal Stability (CSSX SOWM 4.1, 5.0, 5.2, 5.1.1, 5.1.2, 

5.1.5, 5.4, 4.1.4, 5.1.3, 4.4.1, 5.2.1, 5.2.2, 5.3, 3.2.4, 4.2, 4.4.2) 
 
The chemical and thermal stability of the solvent was not sufficiently understood.  Degrada-
tion products could impact the extraction capabilities of the solvent matrix.  These degrada-
tion products needed to be identified.  The ability to remove degradation products from the 
solvent matrix may be required for this process to operate efficiently.  Thus, the stability of 
the solvent, and the ability to prolong its useful lifetime, has been investigated.  There is no 
separation of FY00 and FY01 results for this section due to the work being done in both 
fiscal years and reported in a single report.115 
 

7.3.3.1  Previous Results 
 
No degradation of the BOBCalixC6 was observed following continuous contact with alkaline 
high nitrate simulant for up to 570 hours at 53 + 2ºC.  However, the Cs-3 modifier was 
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degraded by 50%, causing a reduction in the cesium distribution ratio (DCs) on extraction.  
The DCs on stripping was observed to increase slightly.  The Cs-3 degradation products were 
unidentified, and cannot be washed out with 0.5 M NaOH.  However, their presence did not 
strongly impair the functioning of the solvent.  Refreshing the degraded solvent by replacing 
the Cs-3 modifier that was decomposed with fresh Cs-3 results in a near restoration of the 
DCs obtained on extraction and scrubbing with pristine solvent.  However, the DCs on 
stripping were somewhat higher than those obtained for the pristine solvent control. 
 
By NMR, the solvent appears to be stable after up to 43 days of continuous contact with 
50 mM nitric acid scrub solution at 53 + 2ºC.  No degradation of either the BOBCalixC6 or 
the Cs-3 modifier was observed. 
 
Stability studies conducted at 25ºC between the solvent and the high nitrate simulant reveal 
the same type of degradation as observed at 53ºC, only at a much lower rate.  The solvent 
retained 88% (DCs = 10.52 vs. 11.93) of its extraction power after 360 hours continuous 
contact at 25ºC, and 80% (DCs = 9.575) after 648 hours (27 days) continuous contact. 
 
Researchers at ORNL116 prepared simulated salt solution containing 0.1 mM mercury, 
0.1mM lead, 0.01 mM iron, and 0.011 M silicate.  An additional test was performed using 
perchlorate concentrations up to 0.01 M.  They contacted this simulant with the solvent 
system and measured the extraction, scrub and strip performance.  The distribution coeffi-
cients for this simulant system proved statistically identical to those obtained from simple 
simulant systems that did not contain these impurities.  In addition, measurements of the 
concentrations of these species in the scrub and strip solutions found no Al, Cr or Fe in the 
strip solution.  A small quantity of Hg transferred to the strip solution but most of the Hg 
(80%) remained in the first scrub solution.  In contrast, Al distributed in nearly equal 
amounts in the first scrub and the first strip solutions. 
 
Testing at ORNL and ANL indicates that feed impurities can impact the stripping perform-
ance.  One such impurity was identified as a surfactant mixture of undecyl- and dodecyl-
sulfonate, common in detergents used to clean glassware.  In FY98 and FY99, it was shown 
that addition of trioctylamine to the solvent nullifies the effect of traces of such detergent 
impurities.  In addition, the surfactants were removed by washing the solvent with NaOH 
solutions. 
 
Researchers at ORNL determined the partition coefficients for the calixarene and the 
modifier when the solvent contacts various aqueous phases.  The partition coefficient for the 
calixarene exceeded the detection limit of the test, which suggests the partition ratio is >106.  
The partition coefficient for the modifier measured approximately 5 × 104 (i.e., less than 4 
micromolar modifier in the aqueous phases).  Based on these values, the proposed system 
would lose less than 15% of the low cost modifier and less than 1% of the calixarene per year 
of process plant operation.  However, losses of the solvent due to entrainment of the solvent 
as fine droplets in the aqueous phases are expected to be much more important than 
partitioning losses.   
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7.3.3.2  FY00 and FY01 Results 
 

7.3.3.2.1  Solvent Chemical and Physical Properties 
 
Physical and chemical property data for the solvent matrix had to be obtained.  A better 
understanding of process equilibrium and chemistry fundamentals, such as the distribution 
and impact of minor components, and the solubility behavior of components and degradation 
products as a function of temperature, had to  be obtained.  Experiments were conducted to 
determine this information. 
 
Cesium distribution behavior under flowsheet conditions was characterized as a function of 
many variables and was shown to be reproducible by flexible batch methodology.  Successful 
batch measurements require:  (1) that the temperature be constant and known, (2) that the 
phases be contacted with sufficient time and agitation to reach equilibrium, (3) that the 
phases be completely separated before sampling, and (4) that sampling be performed without 
contamination by the other phase.  The particular type of analytical methodology used was 
not important as long as it was precise, reliable, and free of interferences.  
 
Within the expected operating temperature range 20ºC - 35°C, no issues were identified 
regarding cesium distribution or loading.  However, a significant temperature dependence 
that causes the DCs to decrease 6% - 10% per degree with increasing temperature necessitates 
process-temperature management.  Separate temperature control of extraction and stripping 
can be exploited to significantly increase process performance, either to reduce footprint 
(number of stages) or to enhance process robustness in meeting process requirements (i.e., a 
decontamination factor of 40,000, concentration factor of 15, and feed flow of 20.1 gal/min). 
 
A large set of data was collected for the distribution of the alkali metal cations Na+, K+, and 
Cs+ from the full simulant, simple simulants, and simple one- or two-component electrolyte 
solutions.  The chief competing species, K+ ion, was found to reduce Cs+ ion extraction and 
stripping performance, but within SRS bounding conditions this competitive effect raises no 
issues regarding meeting process requirements.  Experiments comparing the baseline solvent 
with and without BOBCalixC6, show that the calixarene has little ability to bind Na+ ion, and 
the observed Na+ extraction by the baseline solvent is largely due to ion exchange of the 
modifier’s proton.  Potassium and sodium report almost completely to the scrub solution.  
Measurements of the pH of the scrub and strip solutions under various conditions revealed 
acid-balance behavior of the system, which appears especially to be influenced by release to 
the strip solution of some of the acid that was extracted by TOA and modifier under scrub 
conditions.  Ion chromatography showed that nitrate, nitrite, chloride, and dibutylphosphate 
are the primary anions extracted from the simulant by the baseline solvent.  All the anions 
except for nitrate and dibutylphosphate report to the scrub solution, while the nitrate and 
dibutylphosphate are washed out by NaOH solutions. 
 
Experiments with simple salt solutions showed that the process should be relatively tolerant 
to variations in the anion content among these three major anions, nitrate, nitrite, and 
hydroxide.  Each of these anions contributes significantly to the driving force for cesium 
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extraction and thus they should be mutually compensating at constant sodium concentration.  
This desirable property was in fact observed in more complex simulant recipes tested. 
 
An equilibrium model was developed to improve the predictability of the solvent extraction 
process with regard process variables, including temperature, and to improve overall under-
standing of the process chemistry.  The model takes into account variations in the major 
aqueous components (e.g., Na, K, Cs, nitrate, nitrite, hydroxide, and aluminate) and the 
influence of matrix changes in the different sections of the flowsheet.  The model predicts Cs 
distribution behavior as well as the distribution of the other major aqueous components of the 
system, Na and K.117  
 
The model for the extraction of cesium from different mixtures of sodium hydroxide, sodium 
nitrate, sodium chloride, and sodium nitrite containing potassium at variable concentrations 
has been developed.  The model was based on the cesium, potassium, and sodium distribu-
tion ratios obtained with simple systems containing single salts.  These results were modeled 
with the program SXFIT that calculates formation constants of complexes formed in the 
organic phase based on initial concentrations of components in both organic and aqueous 
phases.  The model was applied to five different SRS waste simulants and the corresponding 
cesium extraction results were predicted satisfactorily. 
 
The model gives a reasonably good fit considering the large number of data points (almost 
300) that were included in the fit.  The overall agreement is adequate for such a large data set 
and the number of species assumed in the organic phase is very small.  In addition, all the 
formation constants are consistent within themselves.  They follow the values of the Gibbs 
energy of partitioning for the four anions.  The ultimate test is to predict the cesium 
distribution ratios to be expected based on initial concentrations.   
 

7.3.3.2.2  Chemical and Thermal Effects 
 
Studies on solvent chemical and thermal stability were started in FY00 and completed in 
FY01.  Results of the studies show the solvent has very good thermal stability.  Batch 
extraction data show that acceptable extraction, scrubbing and stripping performance is sus-
tained after 235 days of constant exposure of the solvent to the full simulant, scrub solution, 
or strip solution at 35°C.  This exposure corresponds to approximately 15 years of operation 
at the maximum sustained operating temperature of 35°C without solvent washing.  The only 
solvent component that displays any sign of chemical instability to prolonged contact to 
aqueous solutions of the flowsheet is the TOA, and the degradation manifests itself only 
under more severe conditions involving 110 days or longer of continuous contact with the 
scrub solution at 61°C.  The resulting decrease in the TOA concentration was associated with 
an increase in the scrub and stripping cesium distribution ratios.  Normal performance was 
re-established upon replenishing the TOA and solvent washing.  For purposes of estimating 
the rate of replacement of solvent components, the TOA loss is estimated to be approxi-
mately 0.1 mM per year (10%).  Comparison of solvent degradation in the presence or 
absence of noble metal catalysts showed that potential catalysts in the full simulant have no 
apparent effect. 
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Nitration of the solvent components has been studied.  Nitration of 4-sec-butylphenol has 
been observed at acid concentrations of 0.3 M and higher.  Nitration occurs by displacement 
of the sec-butyl group and has been detected by NMR.  Analyses of the quantity produced at 
35oC in 7 - 28 days vary with acid concentration and time as expected.  The analytical 
method has been able to detect as little as 0.15 % in these tests.  A yellow color has always 
been observed during batch and continuous contactor testing. The color is thought to be due 
to nitrated aromatics, but analyses have never been able to detect any nitrated organic 
products.  The intensity of the yellow color is greatest at high radiation doses, but again 
nitration has been below detection. 
 

7.3.3.2.3  Component Partitioning  
 
Partitioning of the various components of the solvent is important to determining the need 
and frequency of adding additional solvent components to the system as well as the need for 
recovery of solvent components from the aqueous streams exiting solvent extraction.  The 
baseline process includes such solvent recovery.  Information is needed to decide whether 
solvent recovery is required on various streams and, if so, define the quantity that must be 
recovered. 
 
The partitioning of solvent components to the aqueous phase was found to be negligible.  
Little if any solvent replacement in the absence of solvent recovery will likely be required 
owing to purely solubility loss.  Distribution ratios (D) for BOBCalixC6, Cs-7SB, and TOA 
in the baseline solvent in contact with the process aqueous phases at 25°C are all essentially 
too high for accurate measurement.  The partition ratios are highest for the full simulant:  
DBOBCalixC6 >12,500, DCs-7SB >50,000, and DTOA >30,000.  For scrub and strip solutions, the 
bounds are:  DBOBCalixC6 >12,500, DCs-7SB >8000, and DTOA >6000.  Using  DBOBCalixC6 = 
12,500 as the most conservative basis for extractant loss to the waste raffinate, 2800 solvent 
cycles at O:A = 0.33 implies a cumulative loss of 49% of the BOBCalixC6 annually.  This 
replacement meets the original goal of one solvent replacement per year.  However, estimates 
of the true lipophilicity of BOBCalixC6 imply a DBOBCalixC6 value many orders of magnitude 
higher than the experimental lower bound of 12,500.  Thus, any need for solvent recovery or 
replacement is expected to arise predominantly due to entrainment losses. 
 

7.3.3.2.4  Effects of Major and Minor Components (CSSX SOWM 4.2, 4.4.2) 
 
Questions regarding how the major and minor components in the actual waste feed will 
partition in the extraction, scrub, and strip stages of the flowsheet and their effect on process 
performance were addressed.  Major components are important both because of their large 
effect on the primary Cs equilibria involved in extraction, scrubbing, and stripping and 
because the flowsheet must be designed to ultimately produce a stream of reasonably clean 
Cs nitrate for vitrification.  Minor components are important because of their potential to 
build-up in the system to the point where perturbations on system performance are felt 
through crud formation, impaired phase disengagement, or degraded Cs extraction, 
scrubbing, and stripping. 
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The measurement of the Cs distribution ratio as a function of the concentration of the major 
ions in the simulant was initiated in FY00.  Cs distribution under flowsheet conditions was 
examined.  A significant effect was competition from K+, though this is not expected to 
jeopardize flowsheet performance within the expected feed concentration limits.  Cs loading 
was small, less than 10% of the BOBCalixC6 concentration.   
 
Three neutral organic components of the full simulant, trimethylamine (TMA), tributyl-
phosphate (TBP), and 1-butanol (BuOH), were examined to estimate their fate in the flow-
sheet.  Among the three compounds, possible implications for process upset are greatest for 
TMA.  It was found that TMA mildly partitions to the solvent during extraction (PTMA = 4.3 
for baseline solvent and full simulant at 25°C).  Accordingly, the TMA will move with the 
solvent into the scrub stages in the flowsheet where it will be protonated, partition into the 
aqueous phase (PTMA = 1.9 × 10-4 for baseline solvent and 50 mM HNO3 at 25°C), and 
returned to the feed stage.  With such a feedback loop, the TMA could in principle build up 
to high concentrations in the solvent.  However, TMA is very volatile so it will probably leak 
out of the system primarily via the purge gas used in the contactors.  Unlimited buildup of 
TMA could lead to complete consumption of the acid in the scrub stage when the TMA 
reaches 10 mM in the solvent.  This condition would in effect limit the buildup to 10 mM 
TMA, whence the TMA would start to pass into the stripping section and be removed with 
the strip effluent.  At the presumed maximum 0.17 mM level of TMA in the waste, the 
steady-state concentration of TMA in the solvent entering the strip section would then be 
0.51 mM, equivalent to 2.5 mM of aqueous base, more than sufficient to neutralize the 1 mM 
acid in the strip solution.  The consequences of this scenario are not clear and are in need of 
further investigation.  Tests starting with 10 mM TMA in the solvent revealed no effect on 
extraction, scrub, and strip performance.  Although the chemistry of the process could shift 
as described, whether the process would cease to function is not obvious, as acid balance is 
not part of the driving force in stripping.  Rather, nitrate concentration is the driving force, 
and it should not be impacted.  Straightforward options to deal with the problem include 
sparging the aqueous feed or reducing the solvent flow rate so that the O:A ratio in the 
extraction section gives an extraction factor less than unity. 
 
TBP is present at very low concentrations in the waste (maximum 1.9 × 10-6 M) but parti-
tions strongly to the solvent, where DTBP  = 1880 for the baseline solvent equilibrated at 25°C 
with the full simulant.  This partition ratio indicates that TBP could only build up in the 
solvent to 3.5 mM at steady state, as the raffinate exiting stage #1 will start to wash out the 
TBP when it reaches this level in the solvent.  This level is too low to have any effect on 
extraction, scrubbing, or stripping.  1-Butanol is present to at most 2.7 × 10-5 M in the waste 
and partitions mildly to the solvent, where DBuOH = 7.5 for the baseline solvent equilibrated at 
25°C with the full simulant.  However, the partition ratio is not high enough to allow it to 
build up to more than 0.2 mM, again too low to have any effect on solvent performance. 
 
A survey of the elements present in the simulant, including Cr, Cu, Fe, Mo, Hg, Ag, Pb, Pd, 
Rh, Ru, Sn, Zn, Cl, and F, could not detect any buildup in the solvent on limited cycles nor 
do they appear in the scrub or strip stages in significant concentrations. 
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7.3.3.2.5  Solubility and Third Phase Formation 
 
Solubility phenomena were examined more extensively than planned, as some limiting 
features were encountered.  Long-term observation of the baseline solvent under various 
conditions revealed no tendency to form solid phases at 25°C or at 4ºC - 6°C.  Crystallization 
of a hydrate of the alternative modifier, Cs-6, was observed, eliminating this modifier from 
future consideration.  However, the same crystallization phenomena were found not to apply 
to the case of Cs-7SB, which is believed to be related its two asymmetric carbon atoms and 
concomitant existence of four stereoisomers.  Although no issues were therefore identified 
for the modifier solubility, close inspection of the solubility of BOBCalixC6 revealed that the 
baseline solvent is somewhat supersaturated at 25°C.  Crystallization of BOBCalixC6 was 
induced by making highly supersaturated solutions, whereupon crystallization at 25°C 
yielded solutions having approximately 8 mM of the extractant.  When the modifier concen-
tration is raised to 0.75 M; however, the extractant solubility so obtained is 12.7 mM, and 
thus there is motivation to employ higher modifier concentrations in future solvent-
optimization tasks.  This change also offers advantages in raising DCs values, allowing the 
BOBCalixC6 concentration to be decreased (affords cost savings), as well in decreasing the 
operating temperature of the solvent to 15°C (see below).  Further investigation is needed, 
both to arrive at a more acceptable solvent composition and to understand the factors 
controlling extractant solubility. 
 
Third-phase formation was found to occur as a result of either Cs+ or K+ ion loading and is 
associated with the generally recognized limited solubility of ion-pair complexes in non-
polar organic solvents.  It was found that high Cs+ ion loading can be tolerated, however, and 
conditions leading to high loading will not be found in the flowsheet.  On the other hand, K+ 
ion loading is significant, and the solubility limit of its complexes can be exceeded at the 
bounding K+ aqueous concentration if the temperature falls below 20°C.  Hence, this prop-
erty sets the lower operating limit of the process at 20°C.  If it is desirable to operate at a 
lower temperature for seasonal reasons, then feed blending or other control of the potassium 
concentration is needed.  The process could be operated down to 15°C with 0.75 M Cs-7SB. 
 

7.3.3.2.6  Solvent Cleanup 
 
Solvent cleanup is based on NaOH washing.  The presence of lipophilic anionic species in 
the solvent as extracted from the waste or as formed upon degradation of the solvent compo-
nents represents no particular risk.  However, ample evidence was gathered to show that 
lipophilic anions at sufficient concentration in the solvent overwhelm the tolerance provided 
by the TOA suppressor and impair stripping.  The relative rate of buildup of lipophilic anions 
in the solvent based on their concentration in the feed or their formation rate (in the case of 
degradation products) must be compared to how fast they will be removed from the system 
by partitioning to process aqueous solutions and wash solutions. 
 
A systematic test of the individual organic components of the full simulant revealed 
dibutylphosphate (DBP) to be the only organic component having a deleterious effect on 
stripping.  Its partition ratio DDBP was found here to be 2.3 between the baseline solvent and 
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full simulant at 25°C.  At O:A = 0.33, this partioning result implies that only a modest 
buildup to 0.27 mM in the solvent is possible.  Although this concentration is just enough to 
start to impair the function of the TOA, any NaOH concentration from 10 mM to 1 M 
efficiently washes out the DBP (DDBP ≤ 0.01).   
 
4-sec-butylphenol (SBP) is one of the two major solvent degradation products, the other 
being the breakdown product of TOA, dioctylamine (DOA).  At concentrations of greater 
than 3 mM, SBP in the solvent begins to interfere with stripping, but conservative estimates 
set the annual production of SBP in the solvent at less than 0.3 mM.  Hence, solvent washing 
to remove SBP is not needed.  Moreover, partitioning data show that the waste raffinate 
washes out the SBP weakly (est. 6% per solvent cycle, DSBP ~50), sufficient to keep the SBP 
at trace levels (est. 0.002 mM) in the solvent.   
 
Although surfactant anions have not been specifically identified as waste components, results 
showed that they have significant potential to impair stripping performance.  TOA negates 
their effect at trace levels, but it is important to understand the partitioning of typical surfac-
tant anions so that their buildup in the solvent could be predicted and washing methods 
optimized should this problem be encountered later.  It was found that the 12-carbon surfac-
tant anions dodeconoate (laurate) and dodecylsulfate and the 18-carbon surfactant 
octadecanoate (stearate) partition strongly to the solvent in contact with the simulant, scrub, 
or strip solutions.  Partitioning is driven by the sodium concentration in the aqueous phase, 
making it desirable to minimize the aqueous sodium concentration.  On the other hand, 
sufficient alkalinity is needed to deprotonate the acid forms of the surfactants.  For the 
carboxylate surfactants, the optimum NaOH concentration for washing was found to be 
3 mM (Dlaurate = 0.072, Dstearate = 96).  For dodecylsulfate (and presumably related sulfonate 
surfactants), the optimum is less than 0.001 M.  As coalescence problems increase with 
decreasing NaOH concentration, 0.01 M NaOH was accepted as the best compromise for 
washing and recommended for use in the extended contactor tests at ANL and SRTC.  At this 
concentration of NaOH at 25°C, Dlaurate = 0.12, Dstearate = 150, and Ddodecylsulfate = 1.7.  Using a 
0.01 M NaOH wash at O:A of 5 and 25°C, these D values correspond respectively to 62%, 
0.13%, and 10% removal of these surfactant anions.  Assuming the feed has 1 × 10-5 M of 
any of these anions, estimated steady-state concentrations in the solvent correspond respec-
tively to 4.8 × 10-5 M, 0.023 M, and 3.0 × 10-4 M.  Such a buildup could be tolerated in the 
case of the 12-carbon surfactants, but not the 18-carbon surfactant.  For this reason, it was 
judged prudent to demonstrate an effective solvent-cleanup alternative, and anion-exchange 
resin was shown to offer the requisite capability.  Resins in the hydroxide form contacted 
directly with solvent spiked with stearic acid and sodium dodecylsulfate were particularly 
effective, with Kd values greater than 1000 mL/g for three resins, including two commer-
cially available resins.  Possibly other aqueous washing strategies could be used, but their 
development awaits further investigation. 
 
The other major solvent degradation product, DOA does not partition to either the simulant 
or to 0.01 M NaOH wash solution, but it does partition weakly to the strip solution, where 
DDOA = 4.7.  At O:A = 5, loss of DOA to the strip effluent would be expected to be 4% per 
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solvent cycle, and the estimated steady-state concentration is 9 × 10-7 M based on 0.1 mM 
DOA per year as the rate of production due to thermal or radiolytic degradation of TOA.   
 

7.3.3.2.7  Analytical Methods Developme nt (CSSX SOWM 4.2, 4.4.2)  
 
Methods to evaluate solvent quality were studied in order to specify the baseline pristine 
solvent quality assay, in-process monitoring requirements, and post-process monitoring.  
Two HPLC methods and one gas chromatography (GC) method were developed and imple-
mented for the analysis of samples related to this project.118  In addition, a solid phase 
extraction system was applied to the separation of organic compounds from aqueous mate-
rials, which come in contact with the solvent.  The combination of these methods allows both 
quantitative analyses of the major components of the solvent, and visualization of any minor 
components, including breakdown products. 
 
Off-line analyses for BOBCalixC6 and modifier were recommended using GPC-HPLC and 
reverse-phase HPLC with a dual detector for GPC HPLC.  Gas chromatography coupled with 
mass spectrometry was recommended for analyses of trioctylamine, 4-sec-butylphenol and 
tributylphosphate.   
 
7.3.4  Solvent Radiolytic Stability (CSSX SOWM 4.1.1, 4.1.2, 4.1.3, 4.1.4, 4.1.5, 4.1.6, 

4.1.2.2) 
 
The radiolytic stability of the solvent was not sufficiently understood.  Degradation products 
could impact the extraction capabilities of the solvent matrix.  These degradation products 
needed to be identified.  The ability to remove degradation products from the solvent matrix 
may be required for this process to operate efficiently.  The stability of the solvent, and the 
ability to prolong its useful lifetime, were investigated. 
 

7.3.4.1  Internal Irradiation 
 

7.3.4.1.1  Previous Results 
 
SRTC personnel performed a test to determine the extraction, scrubbing and stripping 
performance of the previous solvent system with a sample of SRS high level waste.  This test 
employed two extractions, one scrub and three strip contacts.  Cesium distribution coeffi-
cients for each of these contacts were determined.  The distribution coefficient for extraction 
exceeded 11, versus the design basis value of 8.  In addition, the stripping distribution 
coefficients proved less than 0.1, again an improvement over the design basis value of 0.2. 
 
A number of limitations existed in the tests described above.  These tests did not identify any 
minor components extracted by the solvent system.  In addition, as has been previously 
reported, the solvent has been modified to include a new modifier compound.119  Also, no 
attempt was made to determine the impact of self-irradiation of the samples.  Furthermore, 
the testing only explored the performance with waste material from a single source. 
 



Tanks Focus Area  TFA-0105 
SRS Salt Processing Project R&D Summary Report   Revision 0 
 
 

 7.56

7.3.4.1.2  FY00 - Results 
 
Exposure tests to determine the impact of internal radiation on the solvent were initiated in 
FY00 at both SRTC and ORNL.  The SRTC internal exposure test used HLW while the 
ORNL internal exposure test uses the average SRS waste simulant spiked with Cs-137.  The 
ORNL and SRTC experimental protocols mirrored each other so that direct comparisons 
could be made between the simulant and the real waste test data. 
 
SRTC acquired samples from 5 different HLW tanks.  Characterization of the samples and 
batch equilibrium contact protocols were initiated.   
 
The ORNL internal exposure tests used a simulant solution spiked with Cs-137.  Experi-
mental test plans were developed and approved.120  The experiment was set up in hot cells of 
the Radiochemical Materials Analysis Laboratory.  All sample preparations were completed, 
and the exposures initiated. 
 
ORNL completed dose calculations applicable to the irradiation experimental conditions and 
to the centrifugal contactor cascade in the proposed process plant.  Preliminary results indi-
cated the solvent would receive an annual dose of 0.092 Mrad per year assuming 100% plant 
utilization and the baseline solvent inventory of 1000 gallons.  The relatively low dose is the 
result of the short residence time (~8% of the solvent inventory is in the contactor cascade 
during operation); of the solvent in the centrifugal contactor cascade; the large inventory of 
solvent in the plant; and the only nuclides contributing to the solvent dose are Cs-137 and 
Ba-137m (assuming the CSSX feed was subjected to the MST Sr and alpha removal 
process). 
 

7.3.4.1.3  FY01 - Results 
 
Studies of the effect of internal irradiation on the solvent were continued at both ORNL and 
SRTC during FY01.  The ORNL test continued to use solvent loaded with Cs-137 from the 
CSSX simulant.  Irradiation of the samples was completed in  FY01.  The sampling and 
analysis protocol was continued to obtain data corresponding to several times the expected 
annual dose the solvent will receive in the proposed process plant. 
 
The ORNL tests involve exposing the solvent to internal radiation from Cs-137 while under-
going continuous agitation (see Reference 120).  The organic to aqueous phase ratios agree 
with the baseline process flowsheet and represent the current standard test conditions within 
the program for the extraction, scrub and strip elements within the flowsheet.  The single-
contact Cs-137 phase distribution material for all of the batches was prepared in a large 
batch, with subsequent sub-dividing of the phase quantities into individual bottles.  This 
approach was taken to help minimize preparation variations among the batches as one source 
of experimental error. 
 
At selected time intervals, a set of containers (a control using non-radioactive Cs in the 
simulant, and samples containing Cs-137 in the simulant) were removed from the agitation 
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apparatus and evaluated by visually inspecting and determining the phase separation time.  
After the phases were separated, the organic and aqueous portions were analyzed for Cs 
content (allowing a calculation of DCs), solvent components, and solvent decomposition 
products to yield information as a function of dose.  
 
During testing, the solvent received doses equivalent to approximately a decade of plant 
operation.  Physical observations did not identify any dose-related impacts with no change in 
dispersed phase break times, no third-phase formation, and no interfacial crud formation.  
Chemical measurements did not identify any solvent performance issues.  The DCs values are 
within the expected range of values for CSSX simulant.121 
 
SRTC investigated the impact of radiation dose received from real waste on solvent perform-
ance using the samples acquired from 5 tanks in FY00.  The tests examined the impact of 
dose on the extraction, scrub, and strip stages of the process.  The test protocol mirrors the 
ORNL simulant test described in Reference 120. 
 
The results of these tests with real waste samples are still in progress but initial results 
showed no measurable degradation of the primary solvent components, BOBCalixC6, 
Cs-7SB modifier, or TOA, at doses typical of approximately 1 year of facility operation.  The 
primary degradation product of the modifier, 4-sec-butylphenol, was not detectable within 
the limits of the gas-chromatograph-mass spectroscopy (GC-MS) analysis of the organic 
phase after batch contact with aqueous waste solutions.  TBP, DOA, and TOA were also 
below detection limits (<10 mg/L).  However, a large dilution was required prior to removal 
of the samples from the shielded cells and may have led to the concentrations being below 
detection limits.  Distribution coefficients (DCs) for the samples ranged from 9.2 to 25.5, 
which are above the design basis value of 8.  There were, however, inconsistencies in the 
cesium mass balances based on the measured activities of the various waste solutions.  
Again, the large dilution required to remove the samples from the shielded cells may have 
introduced random errors in the reported results and giving poor mass balances for some of 
the samples.  Complete results of this work will be reported later this fiscal year. 
 
A yellow color has always been observed during batch and continuous contactor testing. The 
color is thought to be due to nitrated aromatics, but analyses have never been able to detect 
any nitrated organic products.  The intensity of the yellow color is greatest at high radiation 
doses, but again nitration product concentrations have been below detection limits of the 
analytical methods. 
 

7.3.4.2  External Irradiation 
 

7.3.4.2.1  Previous Results 
 
External radiation testing was conducted at SRTC during FY98 as a part of the Alternative 
Salt Disposition Program and is described completely in Reference 122.  Results from those 
experiments indicated the modifier Cs-3 degraded approximately 3% and the extractant only 
1% relative to their original concentrations over the test period in which the solvent 
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accumulated 27 Mrad of dose.  These experiments indicated no significant impact on 
stripping, extraction, or scrubbing from the irradiation.  Test results indicated that the cesium 
distribution coefficient for stripping became unacceptable above 4 Mrad dose.  Similar 
testing is needed for the new solvent system with Cs-7SB modifier. 
 

7.3.4.2.2  FY00 - Results 
 
The preliminary tests described above were performed with simulated waste solution.  These 
preliminary tests determined the susceptibility of a calixarene-based solvent system to radia-
tion damage.122  A number of limitations existed in these preliminary tests; the solutions were 
not continuously agitated, and irradiation exposure only occurred in the presence of simu-
lated waste solution.  In addition, the solvent matrix has since been modified by the introduc-
tion of a new modifier compound.  Therefore, SRTC explored the stability of the new solvent 
system under a complete range of conditions representative of the expected conditions in the 
proposed process.  These tests examined the impact of the following variables:  modifier 
alkyl group structure, diluent, and mixing. 
 
Four different solvents were studied in these experiments.  All of these solvents employed 
BOBCalixC6 as the extractant and trioctylamine.  One solvent included the proprietary Cs-
7SB modifier, and Exxon Isopar L as diluent.  Another solvent included the related 
Cs-7SBT modifier and Isopar® L.  A third solvent included the proprietary Cs-6 modifier and 
the Exxon Norpar 12 diluent, and a fourth solvent employed the Cs-6 modifier in Isopar L.  
During the tests, the Cs-6 modifier was found to form a sparingly soluble crystalline 
dihydrate, and the two Cs-6 solvents were therefore not irradiated. 
 
These tests involved exposing the Cs-7SB and Cs-7SBT solvents to external radiation from a 
Co-60 gamma source with the samples continuously agitated.  Each of the O:A ratios present 
in each test represented the O:A ratio anticipated in the proposed process.  Each extraction 
test employed approximately 25 mL of solvent (with measurements performed in triplicate) 
while the tests with the scrub and strip solutions employed 50 mL of solvent.  The Co-60 
source was cooled.  Previously, the lack of cooling has limited experimental temperatures to 
30oC - 40°C.  
 
At the completion of each irradiation cycle, the samples were analyzed.  Analyses included 
the determination of the DCs, measurement of the concentration of the various solvent 
species, and determination of the concentrations of any detectable degradation products.  
Analyses occurred in parallel at both SRTC and ORNL. 
 
The tests showed no significant degradation of the primary solvent components at radiation 
doses typical of the proposed facility lifetime of 10 years.  Increased radiation can lead to 
degradation of solvent components.  Less than 10% calixarene loss occurred at received 
doses up to 16 Mrad (a 160 year dose).  No statistically significant loss of Cs-7SB modifier 
occurred at doses up to 16 Mrad, however, a 10% loss of modifier occurred at a dose of 
50 Mrad.  Less than 10% TOA loss occurred at doses up to 6 Mrad.  TOA proved more 
susceptible to damage than the other components of the solvent.  The only other significant 
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decomposition product identified was 4-sec-butylphenol, an expected decomposition product 
from the modifier.  At 16 Mrad the concentration of 4-sec-butylphenol was ~0.4% of the 
initial modifier concentration.  However, it was readily removed from the solvent by contact 
with a NaOH solution.  Batch testing did not indicate any problems with extraction, 
scrubbing, or stripping at radiation doses noted above. 
 

7.3.4.2.3  FY01 - Results 
 
Results obtained in FY00 described above on the SRTC-batch external irradiations are 
documented in a report published in early FY01.123 
 

7.3.4.3  Solvent Decomposition and Contactor Hydraulic Performance (CSSX SOWM 4.1.3) 
 

7.3.4.3.1  Previous Results 
 
Precipitate and Rag Layer Formation:  Researchers at ANL performed a bench-scale 
solvent extraction test using 2-cm centrifugal contactors.112  This test consisted of two seg-
ments.  The first segment involved a single pass of the solvent through the process.  This test 
lasted 90 minutes.  At the conclusion of this segment, ANL personnel drained the stages and 
inspected the fluids for either precipitates or a rag layer.  No significant precipitation or rag 
(interfacial) layer formation occurred. 
 
Following the first segment, a second segment of the test recirculated the solvent through the 
contactors for a period of 3 hours.  Again, at the conclusion of this segment, ANL personnel 
drained the stages and inspected for the buildup of either precipitates or a rag layer.  No 
significant precipitation or rag layer formation occurred. 
 
Phase Separation:  The ANL researchers performed three measures of phase separation.114  
The first of these measures determined the dispersion number for the solvent/aqueous sys-
tems of interest.  These tests show that, except for low O:A ratios in the strip section, very 
good to excellent performance (i.e., dispersion numbers greater than 8 × 10-4) were obtained.  
It should be noted that the baseline process design does not include operation at low O:A 
ratios in the strip section. 
 
The second measure involved single stage hydraulic performance tests.  These tests 
employed a single stage contactor operated at various flow rates and O:A ratios for the 
extraction, scrub and strip stages.  Performance ranged from very good to excellent (i.e., less 
than 1% other phase carryover) for all tests with the scrub and strip stages.  For the extraction 
stages, performance degraded at high O:A ratios with other phase carry over reaching 20% in 
some cases.  It should be noted that the baseline process design does not include operation at 
these high O:A ratios in the extraction stages.  Performance also suffered at low O:A in the 
extraction stages when the organic phase serves as the initial continuous phase.  While 
typical operation would start with the aqueous phase continuous, upset conditions might 
result in the organic phase becoming the continuous phase.  Thus, recovery from such upset 
should attempt to first establish the aqueous phase as continuous. 
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The proposed solvent extraction process has been demonstrated on miniature (2-cm nominal 
diameter) centrifugal contactors.107  In that work, testing was first performed with a single 
stage contactor and then in a multi-stage array similar to the proposed CSSX flowsheet.  The 
modifier is different from that currently proposed and used in these tests (Cs-3).  In the strip 
tests, cold Cs nitrate was added to facilitate Cs removal from the solvent.  With the currently 
proposed modifier, addition of cold Cs is unnecessary. 
 
Single Stage Testing:  The flowsheet for the 2-cm centrifugal contactor tests were designed 
for 80% stage efficiency.  To evaluate the actual efficiency, tests were run in a single-stage 
2-cm contactor using the proposed solvent with various aqueous phases, including simulated 
SRS waste as feed.  For extraction with the simulated waste, the measured efficiency 
averaged 97.1%.  The scrub and strip tests averaged 80.9% and 99.7%, respectively.  When 
flow rates were much lower than normal, or when O:A ratios were significantly different 
from one, the efficiency dropped as low as 79%. 
 
Multi-stage Testing:  Multi-stage tests were run with two different configurations of 
contactors.  In the first configuration, there were ten extraction stages, two scrub stages, and 
six strip stages.  The second configuration contained ten extraction stages, two scrub stages, 
eleven strip stages and one rinse stage.  The solvent was not recycled in the first series of 
tests but was recycled in the second.  The rinse stage provided a caustic wash of the solvent 
before it re-entered the extraction section.   
 
In general, the hydraulic and chemical performance demonstrated in these tests were good.  
There were some hydraulic problems associated with the small size of the contactors used 
and with the effects of trace surfactants present in the hardware.  As a result of the surfactant 
problem, the solvent composition was modified by the addition of tri-n-octylamine.   
 

7.3.4.3.2  Contactor Tests using SRS Simulant Waste and Internal Cs-137 Irradiation 
(CSSX SOWM 3.1.1.3, 4.1.3, 4.1.5, 5.4)  

 
7.3.4.3.2.1  FY00 - Results 

 
Studies of the "second generation" CSSX solvent with 2-cm contactors were initiated in 
FY00 at ANL.  Work with larger contactors was performed at ORNL to increase the 
reliability of engineering design extrapolations.  Prior to FY00, no studies with the CSSX 
solvent and contactors larger than 2-cm had been performed.  Commercially available 5-cm 
contactors were used for these studies. 
 
Throughput and phase separation:  Initial hydraulic testing was performed using a single 
5-cm centrifugal contactor stage.124  Relative organic and aqueous volumetric flowrates (O:A 
ratios) were established at values consistent with CSSX flowsheet conditions.  At each com-
bination of organic and aqueous flow rates, the contactor speed was varied until cross-phase 
contamination was observed in either or both phases.  The onset of cross-phase contamina-
tion established a point defining the contactor-operating envelope for the specific test  
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condition.  Testing was performed at a sufficient number of flow conditions to establish 
operating envelopes applicable to the extraction, scrubbing, and stripping sections of the 
CSSX flowsheet. 
 
The particular contactor used in these tests had curved vanes in the bottom of the housing, 
which is thought to significantly increase the rotor's pumping ability.  All the tests showed 
low liquid levels in the mixing zone and reduced throughput to prevent other phase carry 
over.  The low liquid levels in the mixing zone provided evidence of high pumping capacity.  
The high pumping action causes large amounts of air to be entrained in the dispersion in the 
mixing zone.  These studies were repeated in FY01 with a contactor modified to reduce the 
rotor's pumping ability. 
 
Mass transfer:  Mass transfer studies were conducted in single- and four-stage contactor 
configurations. 
 
The single-stage testing involved contacting a solute-containing phase with an opposing 
phase in a 5-cm centrifugal contactor.125  Solution compositions and flow conditions 
representative of those expected in the extraction, scrubbing, and stripping sections of the 
flowsheet were applied.  Flowrates and contactor speeds used in testing were based on the 
results of the throughput/phase separation test.  Both flowrates and contactor speeds were 
varied to investigate possible residence time effects on mass transfer performance.  Prior to 
testing, samples of both feed solutions were collected and equilibrated under controlled 
conditions.  Solute concentrations in the equilibrated phases were used to determine 
equilibrium distribution coefficients.  These values were compared against results from 
contactor testing in order to determine stage efficiency values.  
 
Acceptable stage efficiencies (~80%) were observed under extraction conditions for a variety 
of O:A ratios, Vtotal, and rotor speeds.  Unacceptably low mass transfer efficiencies were 
observed in the scrub and strip test, and were a direct result of a very low liquid level in the 
mixing zone with an accompanying poor phase dispersion caused by the high pumping action 
of the rotor.  Modifications to the contactor rotor and the contactor bottom plate to make the 
rotor partially pumping followed by a repeat of the single stage mass transfer tests were 
completed in FY01.  The data showed improved mass transfer was obtained as a result of 
higher liquid levels in the mixing section. 
 
The configuration for the four-stage mass transfer testing was identical to that used in the 
single-stage mass transfer test, except that the single-stage contactor was replaced with an 
assembly of four contactor stages.125  Testing was performed at conditions approximating 
those present in the extraction, scrubbing, and stripping sections of the CSSX baseline 
flowsheet.  Samples of aqueous and organic effluents were collected from the inlets and 
outlets of each stage.  Organic and aqueous inlet samples from each stage were equilibrated 
in the correct volume ratios.  Samples of equilibrated and separated aqueous and organic 
phases were collected and analyzed for Cs and HNO3 (when applicable).  Comparison of 
equilibration sample results with outlet samples was used to determine individual stage 
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efficiencies and the overall efficiency of the four-stage unit.  The experimental data showed 
that steady-state conditions were not achieved. 
 
Hydraulic performance:  A test apparatus was designed, fabricated, and assembled for 
experiments designed to ascertain the impacts that solvent decomposition products from self- 
irradiation of the CSSX solvent spiked with Cs-137 may have on the hydraulic performance 
of the centrifugal contactors.126  Leak testing, verification of the data acquisition software, 
and cold operational testing was completed.  
 

7.3.4.3.2.2  FY01 - Results 
 
Throughput and phase separations:  The commercially procured 5-cm contactor used in 
the FY00 tests was designed for high phase separation efficiency, such as oil-water separa-
tions at a petroleum spill site, with little concern for mass transfer efficiency.  Two simple 
modifications were made to the unit with the goal of achieving high mass transfer efficiency 
while still maintaining excellent phase separation capability.  The modifications included 
replacing the curved vanes (impeller-like) on the contactor base plate with straight radial 
vanes and increasing the diameter of the opening at the bottom of the rotor.  These two 
modifications converted the contactor to a partially pumping unit.  The partial pumping 
characteristic results in higher liquid levels and improved phase dispersion in the mixing 
zone.   
 
Throughput determinations were made under extraction and stripping conditions.  A 
scrubbing mode throughput determination was not performed due to the similarity in flow 
conditions with the stripping mode parameters, and because the lower ionic concentration in 
stripping makes it the limiting condition.  All throughput test data were obtained at the 
process baseline flowsheet O:A conditions, i.e., 0.31 for extraction and 5.0 for stripping. 
 
Initial tests with the modified contactor revealed that the organic effluent stream contained 
small droplets of aqueous under all flow conditions.  This phenomenon is related to the 
location of the aqueous interface inside the rotor.  The problem was corrected by increasing 
the aqueous weir diameter from 22.22 mm (0.875 in.) to 24.13 mm (0.950 in.).  Following 
the weir change both effluent streams were free of cross-phase contamination at Vtotal ranging 
from 490 to 635 mL/min at a rotor speed of 3600 rpm.  At Vtotal greater than 635 mL/min 
cross-phase contamination was observed at all rotor speeds tested (3600-4800 rpm).  
Reducing the rotor speed to 3000 rpm reduced the maximum Vtotal to 550 mL/min. 
 
Two general conclusions emerged from the follow-on throughput studies.  First, the through-
put curves for the partially pumping rotor are essentially horizontal lines.  This result is not in 
agreement with current theoretical models used to estimate contactor throughput.  Second, 
once the maximum flow capacity was exceeded, acceptable operation was re-established only 
after operating for an extended period at the reduced flow conditions.  This observation 
differs from that made during tests using fully-pumping rotors, in which recovery from upset 
occurs quickly after re-establishing favorable flow conditions. 
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Mass transfer:  Single-stage mass transfer tests were performed under extraction and 
stripping conditions.  The flow rates used in the extraction phase of the testing were within 
the operating envelope that produced effluents that were free of cross-phase contamination.  
Stripping flow rates were scaled in accordance with the relative flows in the CSSX baseline 
process flowsheet.  Stage efficiencies of ~90 % were observed in these tests. 
 
Hydraulic operation throughout the testing was good, i.e., all samples collected for visual 
evaluation prior to sampling were free of cross-phase contamination. 
 
These results showed that high stage mass transfer efficiencies and excellent phase separation 
can be achieved in all segments of the flowsheet contactor cascade with properly design 
rotors. 
 
Hydraulic performance:  The impact of solvent irradiation on contactor hydraulic perform-
ance involved operating a single centrifugal contactor in a manner that simulates the opera-
tion of a stage from the CSSX baseline flowsheet.  Simulated process solutions with added 
Cs-137 and two different sets of flowsheet conditions were used to simulate one stage from 
each of the two major sections of the CSSX flowsheet (extraction and strip).  The test 
apparatus was installed in a hot cell.  The primary goal was to determine the effect of radia-
tion induced decomposition products on the hydraulic performance of a centrifugal contactor.  
In addition, information on the effects of Cs-137 irradiation on solvent performance (DCs and 
solvent degradation product formation) was also collected. 
 
The irradiation tests were designed to simulate the effect of two years of continuous solvent 
irradiation under conditions present in the extraction and stripping sections of the CSSX 
cascade, based on the test duration and the amount of activity introduced into the aqueous 
test solutions.  The irradiation test consisted of continuously mixing an aqueous process 
solution with the CSSX solvent.  The aqueous solutions used in testing were spiked with 
Cs-137 at levels corresponding to the level expected in the contactor stage containing the 
highest cesium concentration in the extraction (Stage 15) and strip (Stage 18) segments of the 
32-contactor cascade.  During most of the test period CSSX solvent and spiked aqueous 
solution were continuously agitated in a small mixing tank. Periodically, the dispersed phases 
from the mixing tank were pumped to a sight glass. The phase separation parameters were 
measured at various time intervals as a means of quantifying changes in phase separation 
behavior.  At each time interval, the dispersion from the mixing tank was processed through 
the 5-cm contactor to evaluate phase separation performance.  Contactor effluent streams 
were collected in sight glasses, both to examine the effluents for cross-phase contamination 
and to collect samples for chemical analysis. 
 
The organic samples were contacted with dilute nitric acid to remove the cesium, thereby 
halting the irradiation.  These samples were assayed for the various solvent components, and 
analyzed for the modifier decomposition product.  Gamma counting was performed on the 
aqueous samples.  This activity data along with the initial Cs-137 activity were used to 
estimate the cesium distribution ratio under extraction and stripping conditions. 
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Under both extraction and stripping conditions, phase separation times under gravity condi-
tions increased from the initial observations (i.e., the no-irradiation condition) to the final 
observation, but the increase was insufficient to affect phase separation in the centrifugal 
contactor.  Contactor phase separations were performed at flow rates that were 75% – 80% of 
the contactor's maximum volumetric throughput capacity for the respective segment of the 
flowsheet.  At no point was cross-phase contamination observed in either of the contactor 
effluent streams. 
 
Assay results for the solvent components did not detect any concentration changes.  The 
concentration of the modifier decomposition product, 4-sec-butylphenol, was less than the 
analysis method detection limit.  These results are in agreement with results obtained from 
the solvent self-irradiation tests. 
 
Extraction DCs values did not exhibit any trends with radiation dose, and the values were 
close to those expected for the experimental temperatures.  The stripping DCs values were 
unacceptably high and showed an unexpected decreasing trend with time.  During pre-
installation of the test apparatus alkaline simulant was introduced in the system.  The first 
element of the in-cell test involved the stripping condition.  Because the buffer capacity of 
the strip solution is very low (0.001 M HNO3), it is highly likely the apparatus contaminated 
the test solutions with alkali, thereby invalidating the estimated the stripping DCs values.  A 
check of the aqueous phase pH of archived samples confirmed that the solutions were highly 
alkaline (pH >10). 
 
Based on the results from this test, unacceptable phase separation conditions in centrifugal 
contactors were not observed. 
 
Solids and contactor performance:  Simulant solutions103 represent an average of the SRS 
HLW waste composition, and the concentration is essentially invariant.  Preparation of the 
simulant results in the formation of small amounts of insoluble material, which is removed 
by filtration prior to use.  However, solids formation in filtered and stored simulant continues 
to occur slowly with time.  The overall salt-treatment process involves a filtration step prior 
to the CSSX process.  Because the product of the filtration will be collected in an inter-
process tank, the continued slow precipitation of salts may occur with the real waste.  In 
addition, solids may precipitate as a result of the process chemistry itself, possibly as a result 
of alkaline compounds being exposed to acidic conditions as the solvent moves from the 
extraction section to the scrub section.  The process robustness of the centrifugal contactors 
to variations in feed solution composition and to the presence of suspended solids must be 
investigated.  However, their use at SRS since 1964 with varying feed solutions indicates that 
they have adequate robustness. 
 
Preliminary discussions concerning the possible placement of the CSSX system prior to the 
MST strontium and alpha removal process have indicated the MST elements of the process 
could be located in a contact maintenance area of the plant.  This change in overall process 
configuration has the potential to substantially reduce plant construction and operating costs.  
However, this change in the overall process configuration could increase the potential for 
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waste sludge solids to remain in the CSSX feed stream. Filtration or some other solid/liquid 
separation step would be required to minimize the solids content of the feed stream. 
 
Studies with 5-cm contactors to gain an understanding of the impact of solids on contactor 
performance are in progress.127  
 

7.3.4.4  Degradation Products 
 

7.3.4.4.1  FY00 - Results 
 
Based on the data obtained on solvent samples externally irradiated at the SRTC, the stability 
of the solvent to external irradiation, both with regard to absolute breakdown rate and 
performance, is very good.  No significant degradative loss of the primary solvent compo-
nents or significant impairment of extraction, scrubbing, or stripping performance was 
observed over doses well exceeding an annual dose.  For BOBCalixC6 and Cs-7SB, loss due 
to radiolytic breakdown was estimated to require less than 1% annual makeup.  Even for 
TOA, the annual loss is conservatively expected to be 10%.  The primary degradation 
product observed was 4-sec-butylphenol, due to breakdown of the modifier.  Its rate of 
buildup, however, is low, less than 0.1 mM per annual dose.  It was shown from partition 
ratios that this material would be washed out by the waste raffinate or NaOH wash solutions.  
Data from total organic carbon, solid-phase extraction, and NMR indicate that traces of 
organic products, especially fluorinated products from the modifier, report to the aqueous 
phases.  By NMR, only under high (>6 Mrad) doses is any detectable sign of degradation 
observed, and even then the amount is small.  Further, no changes between the irradiated 
samples and pristine solvent contacted with the full simulant, scrub, and strip solutions were 
observed by ES-MS.  Interfacial behavior was also acceptable in the irradiated samples.  
Essentially no change in break time was observed.  Interfacial tensions were all above 
5 dyne/cm, and the response was either increasing with dose (scrub conditions) or decreasing 
with dose (extraction or stripping conditions).  In batch tests, extraction and scrubbing 
behavior were not much affected by external irradiation and remained acceptable.  Stripping 
was also acceptable for all but the highest dose (16 Mrad under stripping conditions), where 
it was clear that poor performance was related to the loss of 79% of the TOA.  Unfortunately, 
it was not possible to restore performance of the most deteriorated solvent samples by solvent 
washing.  However, replenishing lost TOA and caustic washing restored performance for 
solvent samples that were irradiated internally in batch tests performed at ORNL.   
 

7.3.4.4.2  FY01 - Results 
 
Samples from several areas of work in FY00 were received and subjected to analytical 
procedures and performance assessment.  Analyses and tests were prioritized according to 
the apparent severity of solvent degradation and to the type of information needed to 
diagnose and remediate any identified problems.  Samples from the external irradiation 
experiment were received and analyzed; the results are in agreement with those reported by 
SRTC (presented in Section 7.3.4.2).  Samples from flowsheet tests and the internal 
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irradiations were received at the end of FY00; analysis and evaluation of the data were 
ongoing as this document was being prepared. 
 

Samples were submitted for organic analysis, with selected samples subjected to other 
diagnostic experiments such as electrospray mass spectrometry (ES-MS), Fourier transform 
infrared spectrometry (FTIR), or NMR as warranted.  Activities in this particular area at 
SRTC and ORNL were designed to complement site capabilities and to validate results 
where desirable.  Conclusions from the analytical work performed at ORNL agree with those 
performed at the SRTC.  Namely, degradation of solvent components out to the equivalent of 
at least a 10-year dose expected for plant operation were shown to be negligible.  The major 
decomposition product formed with a clear dose response was 4-sec-butylphenol, which 
derived from the Cs-7SB modifier and was easily removed from the solvent by contact with 
NaOH solutions.  NMR experiments also showed that some fluorine-containing organic 
compounds appeared in the aqueous phase, implying the other fragment from the 
decomposition of Cs-7SB does not buildup in the solvent. 
 
7.3.5  Real Waste Performance (CSSX SOWM 3.2.8, 3.2.8.2, 3.2.8.3) 
 
One of the largest unknowns for any technology to be used for processing high level waste is 
whether the real waste solutions will give the same results as simulants.  These studies were 
done to determine whether real waste solutions would behave in a similar manner to 
simulants used for process development up to this point.  No testing with SRS real waste 
solutions was conducted prior to FY01. 
 

7.3.5.1  FY01 - Results 
 

7.3.5.1.1  Batch DF Extraction and Stripping Studies with  High Activity Simulant (CSSX 
SOWM 3.2.2, 3.2.2.1, 3.2.2.2) 

 
The purpose of this work was to demonstrate that realistic activity levels (0.325 Ci/L) can be 
fully decontaminated (DF >40,000) and that the loaded solvent also can be fully stripped.  
Contacts were performed in crosscurrent batch mode.  No attempt was made to simulate 
counter-current conditions.  Solution preparations for this test were completed in FY00.  The 
actual contacting experiments were performed in FY01. 
 
Prior laboratory measurements of fully stripped solvent were limited to low-activity tracer 
studies, and after a few strips the Cs-137 activity in the organic phase fell below the detection 
limit.  This low current rate required respiking of the organic sample to measure the effec-
tiveness of subsequent stripping tests.  This experiment was designed to allow demonstration 
of the 40,000 DF without the need of the intervening spike.123  The test involved cross-flow 
batch processing of an aqueous waste simulant through several extractions with fresh solvent, 
and a cesium loaded organic sample through one scrub and several strip contacts.  The initial 
waste simulant was spiked with sufficient Cs-137 to yield an activity equivalent to 0.35 Ci/L.  
Because of this activity level, most of the work was performed in a hot-cell located in the 
Radioactive Materials Analytical Laboratory at ORNL.  Once the activities in the solutions 
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were reduced to levels that could be handled in a radiochemical hood the solutions were 
transferred from the hot-cell and the batch contacts completed in the laboratory environment. 
 
After 10-batch extraction contacts, the waste simulant decontamination factor was 280,000.  
The measured extraction cesium distribution ratio, corrected to 25°C, from the hot-cell 
portion of the work averaged 18.7 ± 2.9, which is in good agreement with the value of 
16.4 ± 2.6 obtained in the laboratory environment. 
 
After 9-batch strip contacts, the loaded solvent decontamination factor was 310,000.  The 
cesium strip distribution ratios, corrected to 25°C, declined from 0.17 on the first strip to 0.11 
as the infinite strip value.  This behavior is in agreement with the general chemical behavior 
of the CSSX process.  After correction to 25°C all of the observed cesium strip distribution 
ratios compared favorably with values measured with solutions spiked with tracer levels of 
Cs-137. 
 
This experiment demonstrated that thermodynamic equilibrium exists for decontamination of 
the waste simulant and the loaded solvent from high activity levels to the analytical detection 
limits. 
 

7.3.5.1.2  Real Waste Batch DF Extraction and Stripping Studies  
 
Samples of HLW were obtained from 5 different SRS tanks in F and H tank farms during 
FY00.  Portions of the samples are being treated by  extracting Cs into solvent (O:A = 0.33), 
by scrubbing with 0.05 M acid (O:A = 5), and then be performing three consecutive strips 
with 0.001 M acid (O:A = 5) to determine, if the CSSX process can treat all wastes.  Three of 
the samples have been treated thus far.  The data indicate that the samples have extraction 
DCs values above the minimum value of 8 required for the baseline process.  Scrub and strip 
D values for two of the samples are high compared to simulant solutions.  The scrub and strip 
values were in the expected range for the third sample.   
 
Prior to the real waste demonstration using the 32-stage centrifugal contactor cascade, the 
cesium distribution coefficients for the extraction, scrub and strip operations were performed 
as given above on the actual Tanks 37H/44F composite following the MST strike for alpha 
removal.  The testing was performed in duplicate and targeted O:A ratios of 0.33 for the 
extraction step and 5 for the scrub and strip steps.  The extraction D value was 27.   The 
scrub distribution coefficient (2.93) was higher than expected.  Higher scrub D values were 
also observed in the tests above.  Difficulty was experienced in obtaining the correct pH of 
the scrub aqueous phase in the shielded cell environment.  The pH was high (normally ~10) 
and indicated some aqueous carryover from the extraction step.  The strip distribution values 
were 0.28, 0.15 and 0.11, respectively.  These strip distribution values are in line with 
predictions for the temperature of the experiments, 20oC. 
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7.3.5.1.3  Real Waste 2-cm Contactor Flowsheet Test  
 
A real waste test using 2-cm contactors was conducted at SRTC.  The objectives of the real 
waste test are similar to the ANL tests, but with the added objective of ascertaining the 
impact of components, particularly trace components, contained in the real waste that are not 
contained in the CSSX simulant.  The duration of the real waste test allowed the solvent to be 
recycled ~25 times, which is almost 1% of the number of annual recycles that will occur in 
the proposed process plant.  The number of solvent recycles was based on the waste feed 
volume (~130 L) and the desire for this test to represent a reasonable pre-pilot scale test.129  
 
Two simulant tests were run in the 2-cm contactors after installation in the shielded cells.  
The first test used CSSX simulant, which included bounding concentrations of organic 
species possibly present in SRS waste.  The same simulant was used at ANL for Proof-of-
Concept and multi-day tests.  The second test used Tanks 37H/44F waste simulant, without 
added organics.  The tests ran very well hydraulically, with very little organic in the waste 
raffinate or strip raffinate decanters and little aqueous in the organic raffinate decanter.  
Analyses indicate steady state operation was not achieved during the first test with CSSX 
simulant, but the DF averaged 65,000 vs. goal of 40,000.  Steady state operation was 
achieved during the second test, and DF averaged 110,000.   
 
After the simulant runs, real waste from Tanks 37H/44F was run for 48 hours.  During the 
flowsheet test, more than 105 liters of waste from Tanks 37H and 44F was treated using 
1.5 liters of solvent.  The solvent was recycled continuously (~25 times) to the process after 
passing through a single centrifugal contactor stage of 0.01 M NaOH wash solution.  The DF 
for the waste raffinate was as high as 2 million during the first 24 hours of the test.  A 
composite of all test samples (includes samples during upset conditions) showed an overall 
DF of 40,000 versus a requirement of 13,000 to meet the saltstone Waste Acceptance Criteria 
and a target of 40,000.  The overall average DF for the spent solvent was 154,000 versus a 
target of 40,000.  Problems were encountered in measuring the flow rate of the waste feed 
stream resulting in low feed flow rate in the first 24 hours of the test.  Consequently, the CF 
averaged only 12.8 during that part of the test, which is lower than the target value of 15.  
Flow rate adjustments to the feed and strip streams resulted in varied, but higher CFs during 
the remainder of the test.  The CF exceeded 15 for several hours during the test, but averaged 
14.4 during the last 10.5 hours of good hydraulic operation.  The operational upsets occurred 
three times when the feed flow was increased to raise the concentration factor from 12 - 13 to 
15, causing the hydraulics of the contactor bank to become unstable.  In analyzing the 
problem, the flows were found to approach the contactors’ theoretical capacity.  The total 
flow rate reached 55 mL/min vs. a maximum theoretical design of 60 mL/min.  This 
hydraulic problem disappeared when we returned to the baseline flowsheet run in the first 
24 hours – 52 mL/min total flow.  Recovery from the upsets was demonstrated proving the 
robustness of the process.  The laboratory-scale contactors are sensitive to interstage piping 
geometry for the high O:A ratios are required.  Larger scale contactors will have increased 
head pressures so flow through the interstage piping will not be affected and will be designed 
(rather than modified) for the O:A ratios required. 
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7.3.6  Solvent Preparation and Commercialization (CSSX SOWM 4.2, 4.4.2, 6.1-6.3) 
 

7.3.6.1  Previous Results 
 
The extractant BOBCalixC6 has been provided in small batches (<50 kg) of high-quality 
material by IBC Advanced Technologies, a small specialty chemicals company located in 
American Fork, UT, since 1998.  The Cs-7SB modifier has only been produced at ORNL and 
is not commercially available.  The Commercialization Plan or Technology Transfer Plan 
includes protecting intellectual property by way of patents and non-disclosure agreements as 
necessary.  An invention disclosure covering the synthesis and use of the second-generation 
modifiers was submitted to ORNL’s Office of Technology Transfer in FY99. 
 
For the baseline CSSX plant with a solvent inventory of ~4000 L and assuming the baseline 
solvent composition 46 kg of BOBCalixC6, 677 kg of Cs-7SB modifier, and 1.4 kg of tri-n-
octylamine are required. 
 

7.3.6.2  Solvent Preparation (CSSX SOWM 3.1.3, 3.2) 
 

7.3.6.2.1  FY00 - Results 
 
In order to standardize the solvent matrix used in the CSSX program, all of the solvent was 
prepared by ORNL.  The primary work in FY00 involved synthesis of the modifier and 
preparation of the required solvent for all R&D work conducted in FY00.  This included the 
purchase of additional extractant and the chemicals required for modifier synthesis.  This also 
included optimization of the synthesis of modifier Cs-7SB, which is a purer version of 
Cs-7SBT, at multi-kilogram scale.  ORNL also developed a QA procedure to ensure the 
effectiveness of solution performance in batch tests.130  
 

7.3.6.2.2  FY01 - Results 
 
In FY01, the ORNL team prepared 18 L of solvent to support the testing of CSSX at ANL, 
ORNL, and SRTC.  Such testing included flowsheet performance using both simulants and 
real waste in 32-stage centrifugal contactor cascades.  It also included batch equilibration 
tests aimed at studying solvent stability (chemical, thermal, and radiolytic), and physical 
properties.   
 
All solvent prepared and shipped to CSSX principal investigators was washed and tested in 
accordance with the solvent QA procedure.130  Table 7.2 summarizes the solvent quality 
criteria from 21 determinations.  All of the shipped solvent met the performance criteria.  It is 
important to note that the solvent quality test does not involve sequential contacts of the 
solvent with the process solutions, rather the test involves a direct forward contact of the 
pristine solvent with the individual process solutions.  Under this condition slightly different 
DCs values are obtained; thus the DCs values in Table 7.2 should not be directly compared 
with those obtained from sequential tests referenced in other sections of this report. 
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Table 7.2.  Solvent QA Performance Criteria  
 

Process DCs (25°C) 95% Confidence Interval 
Extraction 16.3 1.1 
Scrub 1.46 0.12 
Strip 0.028 0.005 

 
Two 2-L lots of Isopar® L containing the modifier were prepared and shipped to SRTC. This 
material is being used to dilute organic phase samples prior to measurement of the gamma 
activity. 
 

7.3.6.3  Extractant and Modifier Synthesis and Procurement 
 

7.3.6.3.1  Previous Results 
 
The initial solvent optimization work was completed as a part of the work conducted in FY98 
as a segment of the Alternative Salt Disposition Program.  The optimum solvent at that time 
was chosen to be the BOBCalixC6 (previously described), a modifier, 1-(1,1,2,2-
tetrafluoroethoxy)-3-[4-(t-octyl)phenoxy]-2-propanol, designated as Cs-3, and the diluent 
Isopar L.  A complete description of this work is found in the report by SRTC.131  Work 
during FY98 indicated that the Cs-3 modifier showed significant chemical and some 
radiolytic decomposition.132  Work was conducted at ORNL to develop a more stable 
modifier.  A “second generation” of more stable modifiers was prepared, of which the best 
performing member was 1-(2,2,3,3-tetrafluoropropoxy)-3-(4-sec-butylphenoxy)-2-propanol, 
abbreviated Cs-7SBT.  In addition, previous work indicated that either cold Cs may have to 
be added to the strip stream or TOA be added to the solvent matrix to maintain the stripping 
efficiency.131  Adding cold Cs was not desirable.  Subsequent work has demonstrated that the 
TOA addition to the solvent matrix results in more effective stripping with impurities 
present.9 
 
The synthesis of BOBCalixC6 was developed at ORNL.  Using the synthetic procedure 
developed at ORNL, IBC Advanced Technologies, Inc. successfully filled several orders of 
2 – 50 grams in FY98 and FY99.  The material was delivered on schedule and was of high 
purity.   
 

7.3.6.3.2  FY00 - Results 
 
In FY00, IBC Advanced Technologies, Inc. successfully manufactured and delivered on 
schedule a 1-kg lot of BOBCalixC6; the material was of high purity.  IBC Advanced 
Technologies, Inc. also expressed willingness and confidence in their ability to produce 
larger quantities of the material.133 
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7.3.6.3.3  FY01 - Results 
 
To obtain information on the potential for competitive pricing, an Expression of Interest 
solicitation for the manufacture of 2 kg of modifier and 50 g of BOBCalixC6 was prepared.  
This solicitation was sent to 29 companies, and seven positive responses were received.  
Actual procurement of the materials was placed on hold until DOE completes the SPP 
technology selection decision. 

 
Synthesis of ~11.3 kg of modifier was completed.  This was accomplished in batch sizes of 
~3.6 kg.  Isolated yields were >95%, and the purity of the product was >97%.  The synthetic 
procedure scaled well from the 100 to the 3.6 kg quantities; in fact, the yield at the larger 
scale was higher than that attained at the 100 g level.  
 
The synthetic pathways of the modifier, Cs-7SB, and the extractant, BOBCalixC6, are 
outlined in Figures 7.4 and 7.5, respectively.  
 
The carbon atoms denoted with an * in Figure 7.4 represent chiral centers in the molecules.  
The main structural isomer of the modifier is produced at >95% yield relative to the starting 
phenol. 
 
The modifier synthesis is a single step process requiring only a clean-up and vacuum 
distillation of the product.  The phenol starting material is available as a bulk chemical.  
However, the fluorinated epoxide is only available commercially as a specialty chemical, and 
the modifier manufacturer would need to develop the capability to prepare it in bulk 
quantities. 
 

  
 

Figure 7.4.  Modifier Synthesis Steps 
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Figure 7.5.  BOBCalixC6 Synthesis Steps 
 
The BOBCalixC6 synthesis is a multi-step process requiring the synthesis of two precursor 
compounds.  All of the starting materials for the precursor synthesis are available commer-
cially in quantities sufficient to meet the projected BOBCalixC6 needs. 
 

7.3.6.4  Technology Transfer 
 

7.3.6.4.1  FY00 - Results 
 
Personnel at ORNL contacted candidate chemical producers and custom synthesis com-
panies, and identified potential candidate firms to supply the chemicals on the scale required 
by the proposed process plant.  The results of this effort were summarized in a series of letter 
reports submitted to SRS.134,135,136  
 

7.3.6.4.2  FY01 - Results 
 
The patent entitled "Calixarene Crown Ether Solvent Composition and Use Thereof for 
Extraction of Cesium From Alkaline Waste Solutions," No. 6,174,503, was issued January 
16, 2001.  This patent covers the CSSX solvent composition and constituent concentrations, 
constituent composition, the process of extracting cesium from alkaline waste media, and the 
O:A ratio and composition of other process solutions necessary to implement the flowsheet.  
A patent application covering the second generation modifiers was filed with the US Patent 
& Trademark Office. 
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7.4  Small Tank TPB Precipitation  
 
In the STTP process, Sr and alpha are sorbed and Cs precipitated in two continuous stirred 
tank reactors arranged in series.  The solids produced, with the radioactive species, are 
separated from the DSS by cross-flow filtration.  The solids accumulate continuously in a 
concentrator tank, and are then sent in batches to a wash tank.  The concentrated slurry is 
washed to reduce the salt content and the spent wash is used as dilution water in the first 
reactor. 
 
The washed slurry is sent in two batches to the precipitate reactor feed tank.  The precipitate 
is hydrolyzed with acid, and the organic product, largely benzene, is stored and incinerated.  
The aqueous product is sent to DWPF to be vitrified along with sludge waste. 
 
7.4.1  R&D Roadmap Summary – Small Tank TPB Precipitation  
 
This science and technology roadmap for Small Tank TPB Precipitation (Figure 7.6) is a 
subset of the overall SPP roadmaps (see Appendix A of the R&D Program Plan3 or SPP 
website at http://www.srs.gov/general/srtech/spp/progplan.htm).  The STTP roadmap defines 
needs in the following three basic categories: 
 
• Process chemistry, 
• Process engineering, and 
• HLW System interface.  
 
Process chemistry includes data on the thermal and hydraulic transport properties, reaction 
kinetics, and mass transfer properties that are needed to finalize the conceptual design.  These 
data are used to establish the physical and engineering property basis for the project and 
detailed design.  Examples of key decisions resulting from these activities include selecting 
tank mixing technology, selecting filtration technology, selecting reactor design, and 
finalizing the process flowsheet. 
 
Physical property and process engineering data from engineering scale tests will be devel-
oped during conceptual design.  Confirmatory performance data will be developed during 
unit operations testing to support preliminary design.  These data are needed to resolve issues 
related to equipment sizing, specific equipment attributes, materials of construction, and 
operational parameters such as pressure drop and requirements for temperature control.  A 
key deliverable for this phase is demonstrating that the individual components will function 
as intended in support of establishing the design input for the final design stage of the 
project. 
 
Integrated pilot facility operations will be completed during final design to confirm operation 
under upset conditions.  This will establish the limits of operation and recovery, the limits of 
feed composition variability, and will confirm design assumptions.  This testing directly sup-
ports development of operating procedures, simulator development, and operator training.
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Figure 7.6.  Science and Technology Roadmap for Small Tank TPB Precipitation Cs Removal Process 
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Additional development and testing during conceptual design will help assure proper feed 
and product interfaces of the Cs removal process with the HLW Tank Farm, DWPF and 
Saltstone.  The issues of concern include assurance of glass, waste feed blending and 
characterization, and waste acceptance. 
 
For STTP, the key issues include understanding TPB precipitation kinetics, TRU sorption 
kinetics, reactor mixing, and excess TPB to support washing and to allow proper precipita-
tion reactor sizing.  While engineered features will address the key benzene safety concerns, 
catalytic decomposition of TPB at lower temperatures remains an issue relative to operabil-
ity.  Similarly, operation at a smaller scale than used in the original precipitation prompts 
questions related to potential foam formation and the need to mitigate the impact of system 
hydraulics. 
 
7.4.2  Tetraphenylborate Decomposition Studies (STTP SOWM 2.1 - 2.4, 3.0)  
 
In the late 1970s and the 1980s, the SRS developed a process for removing cesium from salt 
solutions by using NaTPB to precipitate the Cs.  Since the precipitation process was carried 
out within the SRS HLW tanks, the process was known as the “In-Tank Precipitation (ITP)” 
process.  SRS successfully completed a plant-scale demonstration of Cs removal from the 
salt solution; however, flammable benzene was also produced as a by-product of the pre-
cipitation reaction.  This benzene generation at the time was attributed to TPB decomposition 
due to exposure of the TPB to the high radiation level in the waste.  Subsequent studies led to 
the possibility that metals in the salt solution were acting as a catalyst for the decomposition 
of TPB to benzene.  As a result, SRS concluded that safety and production requirements 
could not be met and ITP operations were terminated.   
 
Catalytic decomposition of TPB is a high risk area which must be resolved if STTP is to be 
selected as the process for removal of Cs from the SRS HLW tanks. 
 

7.4.2.1  Previous Results  
 
Prior to the decision to open the search for a new salt processing alternative, extensive testing 
of the degradation of NaTPB was performed.  This testing investigated the nature of the 
catalyst and the requirement for decomposition.  Investigations into catalyst decomposition 
indicate that both Cu and Pd are active catalysts in alkaline waste conditions.  Pd is signifi-
cantly more reactive with TPB than copper.  The Pd catalyst species is believed to be Pd(0) 
metal supported on TPB solids.  Hg, O, temperature, benzene, and phenylborate intermedi-
ates affect catalyst activation.  Cu catalyzes decomposition of all four phenylborate species.  
Cu is a better catalyst than Pd for decomposition of the last two intermediates in the decom-
position chain (i.e., diphenylborinic acid and phenylboronic acid).  Continuing research into 
the decomposition reaction was primarily directed at resolving open questions raised by the 
DNFSB 96-1 recommendation.  In addition, research was needed to address the validity of 
the assumed benzene generation rate used in the preconceptual design basis.  This research 
focused on two primary areas.  
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The first area of emphasis was to establish conditions under which the decomposition reac-
tion could be effectively inhibited.  The first set of tests used inhibiting agents to reduce the 
reaction rate.137  These tests were based on previous tests that identified potential inhibiting 
agents.  The primary focus of these tests was to investigate the impact of elevated tempera-
ture and exposure to radiation on the performance of inhibiting agents.  These tests indicated 
that the use of a proprietary oxidizing agent at higher temperatures was less effective than at 
reduced temperatures.  Another inhibiting agent (Na sulfide) showed only modest ability to 
mitigate reaction rates at elevated temperatures while a third (dimethylglyoxime) provided 
good performance as an inhibitor.  However, the impact of radiation on inhibitor perform-
ance is inconclusive at this time.  
 
The second set of tests examined the use of low temperature to slow reaction rates.138 

Previous testing indicated that very little decomposition occurred at 25°C.  Thus, testing was 
initiated to determine the impact of temperature on catalyst activity.  These data indicated 
that the decomposition reaction for TPB exhibited an activation energy of ~47 kJ/mole.  
However, these tests did indicate that the presence of oxygen at low temperatures can prevent 
the activation of the catalyst.  However, increased temperature can significantly decrease the 
incubation period for this reaction.  These tests also indicated that the total quantity of 
soluble Pd(II) added to the system had very little impact on the final decomposition rate.  
Also, the addition of Pt(IV) resulted in significantly lower catalytic activity relative to Pd(II). 
 
The final step in testing the proposed methods for inhibiting the decomposition reaction was 
measuring their efficacy with HLW from the SRS tank farm.139  A series of tests were 
performed to determine the performance of the inhibitors with a composite of material from 
Tank 43H and 38H.  These tests also evaluated simple removal of entrained solids as a 
potential inhibitor method.  These tests indicated that reduction in temperature was the most 
effective method of reducing catalytic activity.  However, even under conditions in which no 
inhibitor was added, the observed reaction rates were relatively low.  This low activity was 
attributed to the absence of suspected catalyst species; in particular the absence of Pd.  As 
such, the observed lack of efficacy of the selected inhibiting agents is expected.  
 
While the above testing did not indicate a significant decrease in catalytic activity following 
filtration of the salt solution prior to introduction of the TPB, additional testing indicated that 
filtration following precipitation (and significant decomposition reaction), significantly 
decreased the catalytic activity of the filtrate.140  These results suggest that the catalytically 
active species may well enter the system as a soluble species but may be converted to an 
insoluble species upon exposure to TPB (in a reactive system).  
 
Additional testing explored the catalytic mechanism for the activation of Pd.141  As indicated 
above, there was considerable speculation about the role of oxygen in the activation of the Pd 
catalyst.  These tests indicated that the presence of oxygen at low temperatures (25°C) pre-
vented the decomposition of NaTPB.  However, at elevated temperatures (45°C) the presence 
of oxygen proved insufficient to eliminate catalytic activity. 
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Additional tests indicated that Pd on BaSO4 was a more effective catalyst for the decomposi-
tion of TPB than Pd(0) on activated carbon or Pt(IV) on activated carbon.  (Note that Pd(II) 
reduced in TPB slurries was more reactive than Pd on Ba S04).  An additional study searched 
for spectrophotometric evidence of phenylborate – palladium complexes.142  These UV-
visible measurements were unable to detect the presence of any such complexes. 
 
Work prior to FY00 concentrated on studies to determine what component(s) were catalyzing 
the decomposition of the TPB and what conditions were necessary for the decomposition 
reaction to occur.  The major findings were:  (1) Pd(0) supported on TPB solids was believed 
to be the active catalytic species, (2) dimethylglyoximine inhibited the reaction, (3) the 
reduction of temperature was the most effective method of reducing catalytic activity, and 
(4) the catalytically active species may enter the system as a soluble species and be converted 
to an insoluble species upon exposure to TPB in an active system. 
 
Oak Ridge National Laboratory demonstrated the STTP process at the 1:4000 scale in FY99 
using a 20-L capacity continuous stirred tank reactor (CSTR) system and a simulant of the 
salt waste traced with radioactive Cs, Sr, and U.  Tests 1a and 2 were conducted in June and 
July 1999.  The tests were conducted at 25ºC and DSS performance was achieved in both 
cases.143  Catalyst components were not added to the simulant for Test 1a and no evidence of 
TPB decomposition was observed.  Test 2 was conducted in closed-loop fashion (with 
recovery and recycle of unreacted NaTPB) and used a modified version of the “Enhanced 
Comprehensive Catalyst” system (ECC) to evaluate the impact on TPB degradation.  TPB 
decomposition was not observed in Test 2, however, there was evidence that decomposition 
products intentionally added as components of the catalyst system (3PB, 2PB, and 1PB) were 
decomposing to lower phenylborate products. 
 

7.4.2.2  FY00 – Results  
 
During FY00 the workscope to address catalytic decomposition contained three primary 
elements:  (1) developing an increased understanding of the catalyst system, (2) evaluating 
the catalytic activity in HLW samples, and (3) demonstrating the performance of the CSTR 
system in the presence of a significant decomposition.  
 
To develop an increased understanding of the catalyst system, experts in the field of catalysis 
(Dr. James Boncella from the University of Florida and Dr. Bruce King from the University 
of Georgia) were contracted to review past work on the catalytic degradation of TPB and to 
guide future work in this area.  As part of this effort, the consultants conducted literature 
studies documenting potential mechanisms for TPB degradation.  The Suzuki Coupling 
Reaction, in which TPB hydrolysis by Pd and/or Hg has been demonstrated, was proposed as 
the possible mechanism for the TPB decomposition.  Studies were conducted to determine if 
the proposed mechanism was correct. 
 
Work in FY00 included studies to examine both potential catalysts and compounds which 
could have a synergistic effect on the catalytic decomposition.  In looking at potential 
catalysts, work focused on Pd because previous studies showed that Pd was an active catalyst 
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in alkaline waste conditions.   These tests were designed to explore the fundamental form of 
the Pd responsible for the catalytic process; in particular, the oxidation state, state of the 
catalyst (homogeneous or heterogeneous), and type of support material.  Varying forms of Pd 
were employed (supported, organometallic, reduced) and TPB surrogates were used.  Pd(0) 
on alumina showed the highest activity for TPB decomposition and the reaction rate was 
shown to be dependent on the Pd concentration.  It was also shown that Pd(II) reduced to 
metals in simulated waste to form nanoclusters; some of which incorporated Hg.  The 
nanoclusters had a large surface area and were very reactive.  Also, Pt(0) on alumina was 
shown to have reactivity similar to Pd(0) on alumina; however, the Pt concentration in the 
HLW tanks at SRS is minor relative to Pd.  Ru(0) and Rh(0) on alumina was shown to be 
~25% less reactive than Pd(0) on alumina.  While Rh and Ru are more plentiful than Pd in 
the SRS HLW tanks, it is less likely that these ions have been reduced to the metal forms 
which have been shown to be catalytically active.  Studies are  planned after downselect, if 
work on the STTP process continues, to determine conditions that may reduce Rh and Ru.  
These tests are also continuing to examine the potential mechanism for Pd catalysis, as 
suggested by a panel of experts.144 
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Studies examined the catalytic activity of eight transition metals shown to be present in the 
SRS HLW at low concentrations.  These transition metals demonstrated no tendency to 
increase the decomposition of TPB; however, the lack of reactivity may have been due to 
failure of the transition metals to reduce to the catalytically active form.145   
 
Testing was also conducted to examine elements which might have synergistic effects on the 
decomposition reaction.  Hg was shown to be an important part of the decomposition reac-
tion and was active whether added as a soluble salt or as diphenyl Hg (although some tests 
showed that the catalytic decomposition was greater if diphenyl Hg was used).  Testing was 
also conducted to determine if Cd and Ag behave similar to Hg and could be used to enhance 
the catalytic decomposition in the absence of Hg.  These tests indicated that Ag and Cd do 
not provide reactivity similar to Hg and that very little TPB decomposition occurred when 
Ag or Cd was used to replace Hg.   
 
Additional tests were conducted to explore the potential synergism between the catalytic 
activity of various metals and Pd.  In these tests, equimolar concentrations of Cu, Fe, Rh, and 
Ru were each added to a standard salt solution containing 2.6 mg/L of Pd(0) on alumina and 
reacted at 70oC.  The Rh and Ru were added in reduced form on alumina powder and the Cu 
and Fe were added in +2 and +3 oxidation states, respectively.  The data indicated that no 
significant synergistic interactions occurred with any of these metals.  Pd(0) with either 
Cu(II) or Ru(0) was marginally more reactive than Pd(0) alone, and Rh(0) with Pd(0) was 
slightly less reactive than Pd(0) alone. 
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Testing was performed to investigate the role of degradation products in the activation of the 
Pd catalyst.  Previous testing indicated that the presence of one or more of the degradation 
products must be present for TPB degradation to occur, and these degradation products play 
a significant role in the activation of the catalytic species. The data indicate that 
diphenylborinic acid may be the intermediate of importance in the decomposition reaction; 
however, additional studies are necessary to confirm this. 
 
Another aspect of testing employed a variety of both solid state and liquid phase characteri-
zation techniques.  NMR studies were performed to potentially provide a simpler technique 
for measurement of reaction kinetics.  In addition, NMR offers the potential to identify 
organometallic Pd species.  NMR testing on TPB degradation kinetics was completed during 
FY00.  The tests indicted that good separation of the intermediates could not be obtained by 
NMR unless sample preparation, similar to the preparation necessary for HPLC, was 
conducted.  Therefore, it was unlikely that any additional information, above what has been 
learned from HPLC tests, could be generated by further NMR tests.  As a result, the TPB 
degradation kinetics NMR tests were terminated, and NMR work was initiated to study the 
role of different Hg species in the degradation reaction.   Key findings included the 
following:  
 
 1. Pd is capable of catalyzing the degradation in the absence of Hg;  
 
 2. When Hg was added to the Pd system in the form of mercuric nitrate or phenylmercuric 

nitrate basic, the rate of TPB degradation was roughly the same as the rate without Hg 
present;  

 
 3. When Hg was added to the system in the form of diphenylmercury, the rate of TPB 

degradation was greatly accelerated;  
 
 4. No TPB degradation was observed for a system which contained phenylmercuric nitrate 

basic alone with no Pd present;  
 
 5. The distribution of lower phenylborates (1PB, 2PB, and 3PB) varied as a function of the 

catalyst system;  
 
 6. Sample analysis during the first 17 hours of reaction showed no presence of lower 

phenylborates, indicating that an “induction period” may be necessary; and  
 
 7. The appearance of the metal precipitates in the reaction mixture varied with the catalyst 

system, possibly indicating that the formation of the active catalyst may vary with the 
chemical form of Hg added.   

 
After review of the NMR test data, the STTP research team, along with consultants 
Dr. Boncella and Dr. King recommended that additional NMR tests be conducted in FY01. 
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Another method of exploring Pd speciation involved the use of electrochemical and spectro-
scopic techniques to evaluate the state of the aqueous phase Pd species.  In addition to Pd, a 
number of other potentially catalytic metals are being explored, including Ru and Rh.  
Potentially useful characterization techniques, such as x-ray photoelectron spectrometry, and 
electron microprobe and x-ray absorption, are being tested to determine the state of the solid 
phase catalyst. These tests were initiated in FY00 and carried over into FY01. 
 
The second aspect of this work continued to examine the catalytic activity of real waste.  
These tests were used  to provide insight into the potential reaction rates that  could be 
observed with real waste,  as well as to provide insight into the catalytic mechanism based on 
extensive analysis of the waste composition.  In FY00, six SRS waste tanks were sampled for 
characterization and batch testing.  Based on historical knowledge, these tanks were selected 
to be representative of the SRS storage tank waste and to bound the catalytic decomposition 
rates.  Tests with these tank wastes were initiated in late FY00  and completed in FY01.  
Information on these real waste batch tests is presented in FY01 results, below. 
 
The third aspect of the testing involved a 20-L CSTR (1/4000 scale) demonstration of the 
precipitation process in the presence of a significant decomposition reaction.  The intent of 
this testing was to demonstrate that the proposed precipitation process would continue to 
provide DSS even in the presence of a significant decomposition reaction.  The 1/4000-scale 
20-L CSTR system used in FY99 testing was upgraded in FY00 to correct deficiencies and 
enhance automation and data acquisition.   
 
Work at the SRTC was initiated in FY00 to define a simulated catalyst system using reduced 
Pd supported on alumina, which would decompose soluble NaTPB in a continuous 
precipitation system.  The work to define this simulated catalyst system was completed and 
documented in early FY01 and the findings are reported in the FY01 results, below.   
 
In summarizing work completed during FY00, substantial progress was made in characteriz-
ing and understanding the catalytic decomposition mechanism.  Major progress included:  
(1) contracting Dr. Boncella and Dr. King to assist with the catalyst characterization and 
development, (2) identification of the Suzuki Coupling Reaction as the potential mechanism 
for the decomposition, (3) verifying that Pd(0), Pt(0), Rh(0), and Ru(0) on alumina are 
catalytically active, (4) showing Pd is capable of catalyzing the degradation in the absence of 
Hg but that when Hg is added as diphenylmercury the rate is greatly increased, (5) showing 
that Hg promoted catalytic decomposition while Ag and Cd did not, and (6) demonstrating 
that bi-metalic complexes between Pd and Cu, Fe, Rh, or Ru showed no significant 
synergistic effects.   
 

7.4.2.3  FY01 – Results 
 
Work in FY01 on TPB decomposition included tasks:  (1) to develop an increased under-
standing of the catalyst system, (2) to evaluate the catalytic activity in HLW samples, and 
(3) to demonstrate the performance of the CSTR system in the presence of significant 
decomposition. 
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7.4.2.3.1  Understanding of the Catalyst System  
 
Dr. James Boncella and Dr. Bruce King, consultants from the University of Florida and the 
University of Georgia, respectively,  have continued to support the effort to develop an 
increased understanding of the catalyst system.  Based on their review and recommendations,  
additional work was undertaken in FY01.  This included follow up studies from FY00 to 
better define the properties of the palladium catalyst system as well as additional studies 
utilizing NMR spectrometry to answer questions regarding the role of lower phenylborates 
and mercury in the catalytic decomposition of TPB.  Additional research is also being 
conducted using X-ray Absorption Fine-Structure (XAFS) and TEM  to better view the 
structure of the Pd nanoparticles that are generated under catalytic conditions.  This work 
includes actual sludge samples taken from SRS HLW tanks; however, the results from the 
HLW sludge samples may not be available until after down select.  Finally Dr. Boncella and 
Dr. King continue to incorporate the results from the R&D work being conducted into 
reaction and catalytic mechanisms which are consistent with those identified in literature 
studies. 
 
Additional testing undertaken at the SRTC during FY01 to better understand and define the 
properties of the palladium catalyst system included:  (1) the need for mercury, intermedi-
ates, or benzene when utilizing a reduced Pd(0) catalyst, (2) the rate of phenylborate inter-
mediate(s) in the catalytic reaction, (3) the influence of mercury concentration on palladium 
catalytic activity, (4) potential mercury surrogates, (5) possible high temperature Pd(0) 
activation in the absence of mercury, (6) the potential activation of rhodium and ruthenium at 
high temperatures, (7) potential palladium-metal synergisms, and (8) the effect of hydrogen 
on reactivity.146  A summary of the observations and conclusions for these tests include the 
following: 
 
• Tests indicate that mercury and phenylborate intermediates participate in the reaction 

cycle rather than just as an agent for reducing Pd(II) to Pd(0).   
 
• The only tests exhibiting a reaction at the start of testing (i.e., no induction period 

observed) are those containing diphenylborinic acid, 2PB, in conjunction with Pd(0) on 
alumina, mercury, and benzene.  The reactive step in the catalyst cycle that involves 2PB 
remains undetermined.  The previously identified induction period identified by ORNL147 
is most likely a result of the time required to reduce Pd(II) or to form enough 2PB to 
initiate reaction. 

 
• Palladium doped tests performed in the absence of mercury produced a small, but meas-

urable degree of reaction.   However, the extent of reaction was far below that observed 
when mercury is also present.  The data support recent results from ORNL that reported 
reactivity in NMR vessels containing Pd(II) but no mercury.147  The data, as a whole, 
demonstrate that reaction in the absence of mercury is possible under some conditions.  
However, the presence of mercury leads to increased reactivity under a wider (i.e., less 
stringent) set of conditions. 
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• Tests conducted with reduced ruthenium and rhodium resulted in a slight reaction.  
However, the reactivity of the two metals appears significantly less than that of 
palladium.  The data support testing completed by SRTC earlier this year, which yielded 
the first demonstration of catalytic activity of these metals.  An additional set of tests was 
conducted that sought to observe synergistic influences of the same metals with 
palladium.  Tests show that the combination of Pd(0) with Ru(0) or Cu(II) proved only 
marginally more reactive than Pd(0) alone. 

 
• The potential for palladium hydride formation in the waste has fueled speculation that the 

species may be an active participant in the catalytic cycle. Tests examined the influence 
of hydrogen gas on catalytic decomposition of NaTPB.  The tests show that the con-
tinuously purged vessel containing hydrogen gas was less reactive than that of the static 
system in the absence of hydrogen gas.  A significant and catalytic decomposition of 
NaTPB was observed in a mercury-hydrogen (palladium free) gas system.  It was less 
reactive than a similar system containing Pd(0).  A review of the organomercury 
literature suggests that the interaction of hydrogen gas with mercury may be responsible 
for the observed reaction.   

 
• The current catalyst knowledge indicates that the minimum species required to catalyze 

NaTPB decomposition are a supported, reduced noble metal (e.g., Pd(0) on alumina) and 
2PB.  However, the most reactive system includes diphenylmercury (or Hg(II) salt) along 
with the other two components. 

 
During FY01, NMR spectrometry was used at ORNL to investigate the mechanisms of TPB 
decomposition.  These studies utilized boron-11 NMR spectrometry, with more detailed and 
controlled conditions, to repeat work that was performed in FY00 utilizing boron-10 
spectrometry.  The B-11 spectrometry allowed better integration of the lower phenylborate 
decomposition products (1PB, 2PB, and 3PB) because the B-11 is more spread out 
(128.33 MHz vs. 42.99 MHz for B-10).  Also, reactions with carbon-13 labelled TPB and 
diphenylmercury were studied to determine the role of diphenylmercury in the catalytic 
decomposition of TPB. 
 
A summary of the observations and conclusions for the FY01 tests utilizing NMR 
spectrometry included the following:148 
 
• Pd(II) nitrate alone was confirmed to catalyze the decomposition of TPB, however, Pd(II) 

nitrate appears to be reduced to Pd(0) when added to alkaline phenylborate solutions 
under argon, as a gray metallic precipitate is observed to form.  As a result, it appears that 
Pd(0) is the catalytically active component. 

 
• Diphenylmercury alone does NOT catalyze the decomposition of TPB.  There is no 

apparent decomposition after more than 600 hr in a 1 M NaOH solution at 45°C.  
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• Pd alone [from Pd(II) nitrate] degrades the phenylborates at different rates, with the rate 
constants for degradation being 2PB ≈ 3PB >> 4PB > 1PB.  In the decomposition of TPB 
in the presence of Pd alone, this difference in rate constant for the decomposition of 3PB 
and 2PB is sufficiently large that only a trace of 3PB, and no 2PB, are observed as 
intermediates. Biphenyl, which could arise from the reaction of a Ph-Pd-X species with a 
phenylborate, is observed as a product.  

 
• Since 2PB reacts more rapidly with both Pd alone and Pd/diphenylmercury than does 

TPB, the presence of small amounts of 2PB at the start of the reaction may lead to faster 
catalyst activation, and thus accelerate TPB decomposition. This has been observed in 
work at SRTC where 2PB has been shown to be the phenylborate necessary for catalytic 
activation.  When large amounts of 2PB (equal to the TPB concentration) are present, the 
2PB is degraded preferentially over the TPB, and a slight decrease in the TPB 
decomposition rate is observed.  

 
• The TPB degradation rate appears to peak when the Hg:Pd ratio is about equimolar, then 

drops off upon increasing the Hg:Pd ratio; however, more data is needed to support this 
point.  The ramifications for this result are that excess mercury may actually inhibit the 
degradation of TPB and the associated formation of benzene.  (It should be noted that Hg 
inhibition has been observed at high Hg concentrations at SRTC.)  This result is not 
unreasonable, given the information available regarding the observance of Hg/Pd 
nanoparticles – too much Hg may alter the composition of the nanoparticle, reducing the 
amount of Pd available to support the catalysis. 

 
• Pd(II) nitrate with diphenylmercury (1:1 ratio) degrades the phenylborates at the same 

ordering (2PB ≈ 3PB > 4PB ≈ 1PB), but the relative rates as compared to Pd only catalyst 
are different.  For this catalyst, 3PB and 2PB are clearly formed as intermediates.  (This 
agrees qualitatively with the FY00 results.) 

 
• The classic Suzuki reaction uses Pd as the catalyst to couple a phenyl group from an aryl 

halide with a phenyl group from a phenylborate. When labeled (carbon-13 enriched) 
diphenylmercury is used as the sole source of diphenylmercury, the formation of 
biphenyl is observed containing both a labeled phenyl group from the diphenylmercury 
and an unlabeled phenyl group from the TPB (cross-coupled product).  This result 
suggests that a Suzuki-like reaction is occurring, whereby Pd is involved in coupling a 
phenyl group from diphenylmercury with a phenyl group from TPB.  The role of 
diphenylmercury may be to accelerate the reaction by forming the reactive Pd 
phenylating agent (Ph-Pd-X) more readily that TPB alone.  This would explain the large 
increase in catalytic activity in tests at ORNL and SRTC when diphenylmercury is used 
in conjunction with Pd. 

 
Work was also completed in FY01 using XAFS spectroscopic techniques to obtain 
information on Pd and Hg in samples that were potentially supported on potassium 
tetraphenylborate (KTPB) and had been reacted with dissolved TPB and TPB decomposition 
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products (tri-, di- and mono-phenylborate and benzene).  Palladium- and Hg-XAFS 
spectroscopic analyses were performed on several Pd and Hg-containing samples that had 
been equilibrated while being heated (about 45oC) with KTPB, dissolved TPB, and TPB 
decomposition products.  The results from these studies have been documented by SRTC.145  
The primary findings from this study include the following: 
 
• Palladium, initially added as Pd(II), forms metallic nanoclusters of face-centered cubic 

geometry, with and without Hg, in samples that have been incubated for more than 
24 hours in the presence of TPB and TPB decomposition products at high pH. 

 
• The HgPd clusters are closely associated with the KTPB solids (which were initially 

added) while Pd nanoclusters are not associated with the KTPB solids. 
 
• For Pd, cluster formation is not highly influenced by radiation, Hg, or the presence of 

alumina. 
 
• For Pd, early stages in cluster formation (i.e., before significant degradation of 

diphenylmercury) involves the formation of Pd-Hg and Hg-Hg bonds 
 
• High levels of added diphenylmercury facilitate the reduction of Pd(II) during the cluster 

induction period. 
 
• Samples that have been incubated for 12 hours in the presence of TPB and TPB decom-

position products at high pH show evidence of Ru-Hg and Hg-Hg bonds.  By analogy 
with Pd and Hg, this behavior may be evidence of bimetallic cluster formation between 
Ru and Hg. 

 
It should be noted that work also is being conducted in FY01 using XAFS spectroscopic 
techniques to examine real HLW sludge samples for the presence of nanoclusters; however, 
this work will not be completed by down selection. 
 

7.4.2.3.2  Evaluating the Catalytic Activity in HLW Samples 
 
Work on evaluating the catalytic activity in SRS HLW samples has been completed and 
documented.150  Batch testing of six different tank wastes for catalytic NaTPB decomposition 
was conducted.  The wastes samples came from Tanks 7F, 13H, 26F, 30H, 35H, and 46F.  
Tests with the six wastes were performed at both ambient (22oC - 26°C) and 45°C.  Testing 
lasted six months.  Samples obtained from the tests yielded the following observations. 
 
• Five tests exhibited rapid cesium decontamination.  Three tests produced more moderate 

rates of cesium decontamination.  The remaining four tests showed very slow rates of  
decontamination.  The most probable cause of the low decontamination rates is 
inadequate mixing. 
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• Only six tests (representing four different tanks) showed detectable concentrations of 
soluble NaTPB. 

 
• Both the low and high temperature tests with Tank 35H waste produced detectable 

concentrations of triphenylborane, an NaTPB decomposition product.  No other test or 
waste showed evidence of NaTPB decomposition. 

 
• The calculated maximum theoretical rate of benzene generation from the 45°C test with 

Tank 35H waste was less than 0.2 mg/(L-h).  The lower temperature test yielded a 
substantially smaller rate. 

 
• The low benzene generation rate is more than two orders of magnitude less than obtained 

in testing in 1997 with a high level tank waste composite with added sludge. 
 
• The increased concentration of soluble mercury appears to be a significant difference 

between the Tank 35H sample and the other five tank waste samples. 
 
In summary, catalytic decomposition tests were conducted on samples from several different 
HLW tanks and evidence of catalytic decomposition was detected in only one HLW sample. 
The rate of decomposition, based on the calculated maximum benzene generation rate in this 
sample, did not approach the maximum from surrogate tests and from those experienced in 
ITP.  Therefore, in spite of what has been learned to date, exactly what activates the catalytic 
decomposition and leads to the high decomposition rates observed in real waste, is not fully 
known. 
 

7.4.2.3.3  Demonstrating Performance During Significant Decomposition 
 
Worked continued in FY01 at the SRTC on the development of a catalyst system which 
would allow evaluation of the performance of the STTP process during active catalytic 
decomposition in the 1/4000-scale CSTR system located at ORNL.  Batch tests of sodium 
tetraphenylborate decomposition on reduced palladium catalyst were completed in FY00.151   
Results from these batch tests were used to formulate laboratory studies utilizing CSTRs.  
Results of these continuous laboratory studies were published.152  The test system utilized a 
single (1-L) CSTR, with a residence time of 8 hours and a (1-L) concentration tank equipped 
with a Mott sintered metal filter.  Tests were conducted at 25oC, 35oC, and 45oC.  The 
catalyst system included reduced palladium on alumina powder, mercury(II) nitrate, benzene, 
phenylboronic acid, and IIT B52 antifoam.  Testing utilized a salt solution with SRS 
“average waste” composition (i.e., the same solution as used in previous 1/4000-scale testing 
at ORNL).  Testing, in the absence of the catalyst, produced potassium DFs of greater than 
3000 (i.e., detection limited).  In the presence of the catalyst, decomposition of soluble and 
insoluble NaTPB occurred in both vessels at temperatures as low as 25oC.  The decomposi-
tion reaction, under the varying conditions, produced maximum benzene generation rates 
ranging from approximately 11 mg/(L-h) at 7.0 wt% solids (with 7.8 mg/L CSTR Pd 
concentration at 25oC) to greater than 35 mg/(L-h) at 2.5 wt% solids (with 26 mg/L Pd CSTR 
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concentration at 45oC) in the Concentrate Tank.  Differences in reactivity were attributed to 
changes in insoluble catalyst concentration as well as temperature.   
 
To evaluate performance of the STTP process during active catalytic decomposition in the 
1/4000-scale system at ORNL,  a catalyzed benzene generation rate of 10 mg/(L-h) in the 
Concentrate Tank at 10 wt% solids was targeted.  The recommended catalyst system to meet 
this target, based on the laboratory scale CSTR tests, consisted of the following 
concentrations in the first CSTR at 25oC:   
 

7.8 mg/L Pd (reduced) on alumina power, 
80 mg/L mercury (II) nitrate, 
720 mg/L benzene, 
500 mg/L phenylboronic acid, and 
1000 mg/L IIT B52 antifoam. 

 
The ORNL catalytic decomposition demonstration (Test 4) was conducted in early October, 
2000.153  Antifoam, IIT B52, was added to the system vessels to minimize foam formation 
during the ~130 hour demonstration.  The primary goal was to verify that the STTP process 
could achieve and maintain the necessary cesium decontamination while TPB was actively 
decomposing, with a targeted benzene generation rate of 10 mg/(L-h) in the Slurry 
Concentrate Tank at 10 wt% solids, at the STTP design temperature of 25°C.  The plan was 
later revised to include an additional test phase to evaluate system performance at 45°C.  The 
targeted benzene generation rate of 10 mg/L-h is equivalent to 2.5 mg/L-h if based only on 
the decomposition of TPB to 3PB.  The above recommended catalyst system, consisting of 
Pd(0) on alumina powder, Hg(II) salt, phenylboronic acid (1PB), and benzene, along with IIT 
B52 for foam control was  used for the test.  TPB decomposition was successfully initiated 
and sustained during the test.  The rate of TPB decomposition was determined by analysis of 
process samples for TPB degradation products using reverse-phase High Performance Liquid 
Chromatography (HPLC).  The system vessels were controlled at 25°C during the first 76 
hours of operation.  During this period the benzene generation rate in the Slurry Concentrate 
Tank ranged from  zero to 4.0 mg/(L-h) based on the decomposition of TPB to 3PB, which 
exceeded the target catalytic benzene generation rate.  During this run at 25°C, the Cs-137 
DF obtained for the filtrate from the Slurry Concentrating Tank ranged from 90,000 to 
700,000 and the Sr-90 ranged from 100 to 200.  The decontamination chemistry exceeded the 
DF goal of 40,000 (99.998% removal) for Cs-137 and 26 (96.15% removal) for Sr-90. 
 
The temperature was increased to 45°C over the next 13 hours and then maintained at that 
temperature for the remainder of the test to determine the effect of the increased temperature 
on the catalytic decomposition rate and the decontamination factors.  As expected, the TPB 
decomposition rate increased at the elevated temperatures with the benzene generation rate 
reaching values as high as 5.6 mg/(L-h) based on the TPB to 3PB reaction.  At this elevated 
temperature the Cs-137 DF obtained for the filtrate from the Slurry Concentrating Tank 
ranged from 50,000 to 300,000 and the Sr-90 DF ranged from 100 to 200.  Again, the 
decontamination chemistry exceeded the DF goal of 40,000 (99.998% removal) for Cs-137 
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and 26 (96.15% removal) for Sr-90 even at the elevated temperature with decomposition 
rates much greater than seen with real wastes.   
 
Overall, the system control and hydraulic behavior was good, and the IIT B52 antifoam 
successfully prevented foam formation in all vessels.  More than 162 L of radioactive, 
simulated waste was treated during the test and ~218 L of decontaminated filtrate was 
collected.  About 13 L of 10 wt% TPB precipitate/MST slurry was collected and washed to 
recover the excess TPB (that not precipitated as K and Cs).  Only about 10 to 15% of the 
available TPB was recovered during slurry washing with water.  The problems with 
dissolving the excess NaTPB appears to be related to the use of the IIT B52 antifoam.  
 
7.4.3  Cs Precipitation Kinetics (STTP SOWM 2.5, 4.1)  
 
The ITP process was designed to operate as a batch process.  Prior work established the 
required kinetics and solubility information for the batch precipitation process.154,155,156,158  
The fundamental steps of interest for the precipitation reaction follow. 
 

CsTPBTPBCs

KTPBTPBK

NaTPBTPBNa

→+

→+

→+

−+

−+

−+

 

 
It should be noted that the above are equilibria equations and that the reverse rates are also 
important.  Prior tests were unfortunately not designed to provide the data required for 
predicting the performance of a continuous process.  Since the STTP process will utilize 
CSTRs, additional research was required to investigate precipitation chemistry under more 
representative conditions. 
 

7.4.3.1  Previous Results 
 
The first segment of this work extended existing basic batch data under conditions approach-
ing those of the continuous process.  Kinetic precipitation data were obtained exploring a 
number of potential process variables.158  These variables included the quantity of excess 
reagent employed, the ratio of K and Cs in the waste stream, the Na molarity of the solution 
and the degree of agitation employed.  The most significant impact was associated with the 
degree of mixing employed.  Both the quantity of excess reagent employed and the Na 
molarity moderately impacted the precipitation kinetics.  
 
Earlier results indicated that a significant portion of the excess reagent was immediately 
precipitated as NaTPB and was not readily available for precipitation of K and Cs.  The next 
segment of testing evaluated the extent of this phenomenon.159  These tests indicated that 
NaTPB precipitation occurs by co-precipitation and also occurs by exceeding the local 
solubility limit during the mixing of the feed stream with the bulk reactor material.  The 
amount of co-precipitation that occurs is a strong function of the Na molarity of the salt 
solution.  These results further indicated that the precipitation of Cs+ and K+ effectively 
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forms an isomorphic substituted crystal consisting of KTPB with CsTPB and NaTPB mixed 
throughout the crystalline lattice.  Based on these results, a simplified model of the mixing 
that occurs during the precipitation reaction was developed.160  
 

Based on the previous batch precipitation work, tests were performed to examine the 
performance of the precipitation process using the proposed CSTR configuration.161  The 
primary goal of these tests was to demonstrate the ability to achieve the desired DF in the 
desired reactor configuration.  Testing explored the impact of a number of variables on the 
achieved DF.  These variables included the agitator type, the quantity of excess reagent 
employed, residence time in the reactors, concentration of NaTPB added, and the bulk 
solution Na molarity.  These tests indicated that using of longer residence time and adding 
dilute NaTPB feedstocks resulted in the highest DFs.  Conversely, use of different agitator 
types did not significantly alter the system performance.  
 
The next stage of work was to demonstrate the continuous precipitation process using larger 
scale equipment.143  A 1/4000-scale, 20-L CSTR system including concentration and 
washing stages was fabricated at ORNL for this purpose.  Two demonstrations (Tests 1a and 
2) were performed in FY99 with this equipment.  The first consisted of an “open-loop” test 
of the system, which did not include the recovery and  recycle of TPB washed from the 
concentrated product.  The second demonstration was a “closed-loop” test that employed the 
washing step and recycled the wash water to the reactors (as required by the proposed 
design).  The required Cs removal was demonstrated during both tests.  The required Sr and 
U removal were demonstrated in the first test; however, the addition of simulated sludge 
components interfered with the evaluation of Sr and U removal in the second test.   The 
efficiency of excess NaTPB recovery was in the range of 9% - 20% of the available TPB, 
which was lower than expected for both of these tests.  
 
The final element of the precipitation demonstration involved the continuous precipitation 
process using HLW from the SRS tank farm.162  These tests used actual HLW from the SRS 
tanks and no components were added to or removed from the real waste samples used in the 
tests.  The test system contained two CSTRs, each with an operating volume of ~500 mL, 
operating in series.  Samples from the effluent of the second CSTR indicated that Cs 
decontamination factors (DF) >40,000 were achieved and the concentration of Sr was 
reduced to below 1 nCi/mL.  However, the formation of foam posed a significant problem 
during the performance of this test element.  One test was prematurely terminated due to the 
formation of foam and a second test was interrupted due to foam formation.  
 
In summary, basic batch kinetics were extended to those approaching a continuous process 
and it was shown that the quantity of excess reagent, the Na molarity, and the degree of 
agitation impacted precipitation kinetics.  The precipitation process was successfully 
demonstrated using surrogate wastes at a 1/4000 scale, with design DFs being met for Cs, Sr, 
and U.  In a real waste CSTR tests the design DFs for Cs and Sr were obtained but could not 
be maintained because of operational problems associated with hydraulics and foaming. 
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7.4.3.2  FY00 – Results  
 
A 20-L CSTR test to evaluate the decontamination efficiency of the STTP process was 
completed during FY00.  The objective of the test was to examine the effectiveness of an 
improved antifoam (IIT B52) in minimizing foam formation and to determine if its presence 
had a negative impact on the removal of Cs, Sr and U from simulated waste.  Additional runs 
with this system were conducted in FY01.  The system used in the test for FY00 included 
two CSTRs and the slurry concentration system in an open-loop (no recycle of recovered 
TPB) configuration.  The test was conducted for 72 hours with an 8-hour residence time in 
the CSTRs.  The slurries in each vessel were mixed at 1200 to 1250 rpm, which is about 
twice the speed used in earlier tests.  The temperature was maintained at 25oC.  No sludge or 
catalyst was added to the salt feed.  Antifoam concentrations of IIT B52 were maintained at 
50 ppm/v (parts per million by volume) in each CSTR and 100 ppm/v in the Slurry 
Concentration Tank.  The concentration of Cs-137 in the salt feed (average SRS simulant) 
was ~9 mCi/L and ~6.2 mCi/L in the CSTR slurry.  The concentrations of Sr-85 and U (93 
wt% U-235) in the salt feed were 0.066 mCi/L and 0.9 mg/L, respectively.   
 
The DFs for Cs, Sr, and U obtained for the filtrate from the Slurry Concentration Tank were 
>40,000, ~50, and ~5, respectively.  The DF for Cs reached 10,000 in about 36 hours and 
40,000 in about 70 hours.  After obtaining a DF of 30 for Sr in the Slurry Concentration Tank 
in 36 hours, the DF slowly increased to about 50 at the end of the test.  It took about 22 hours 
to reach  a DF of 2 for U in the Slurry Concentrating Tank.  A DF of about 5 for U was 
obtained at the end of the test in the concentrate filtrate.  A comparison of Test 1a and Test 3 
data indicated that the increased mixing speed used in Test 3 for all process vessels not only 
enhanced the recovery of TPB in the washing process, but also improved the reaction rate 
and DF associated with the strontium and uranium removal.  The DF values for Cs, Sr, and U 
exceeded the WAC standards needed for filtrate disposal in saltstone and indicated that IIT 
B52 antifoam had not interfered with the process performance.  HPLC analyses showed that 
no measurable NaTPB decomposition occurred during the test. 
 
A feasibility study was conducted to evaluate the technical value and to estimate the cost and 
time required for performing an additional bench-scale CSTR experiment with actual waste.  
Bench-scale 1-liter CSTR tests conducted in FY99 were terminated due to foaming and 
hydraulic problems.  Though sufficient Cs removal was achieved, the tests fell short of 
demonstrating sustained, steady state performance in maintaining sufficient Cs removal in a 
catalytically active system.   The feasibility study for the second real waste CSTR test, which 
was conducted in FY01, addressed the objectives necessary to demonstrate a sustained, 
steady state test with real waste. 
 

7.4.3.3  FY01 – Results  
 
Work in FY01 on cesium precipitation kinetics occurred in two major tasks:  (1) completion 
of a 20-L CSTR (1/4000-scale CSTR) system run in a fully integrated, closed-loop operation 
with TPB actively decomposing and (2) completion of a CSTR real waste test. 
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7.4.3.3.1  20-L CSTR Closed Loop Test  
 
The objective of the fifth  20-L CSTR system run was to demonstrate the acceptable 
performance of the system in a fully integrated, closed-loop operation (with TPB recovery 
and recycle) while TPB was actively decomposing under steady state conditions.  To 
accomplish this,  plans called for the production of 3 - 4 batches of slurry while recycling the 
slurry wash water.  The slurry wash water from the fourth 20-L test demonstration, in which 
slurries were produced at both 25oC and at 45oC, was used early in Test 5.  The slurry wash 
water from Test 5 was used later in the run when it became available for recycle.  The run 
was completed in February, 2001.17   The improved catalytic mixture, including palladium on 
alumina, phenylboronic acid, and inorganic mercury, was delivered to CSTR 1.  The Pd and 
Hg were added to the MST/water and the 1PB was added with the NaTPB feed to CSTR 1.  
Benzene was not added as a component of the catalyst system in order to better monitor the 
progress of TPB decomposition through detection of benzene in the off-gas system.  The 
cesium decontamination was maintained at >40,000 DF in the filtrate product for the duration 
of the test, exceeding the WAC treatment goals for the STTP process.  TPB decomposition 
activity was observed in all vessels as evidenced by benzene detection in the vessel off-gas 
and by analysis of TPB decomposition products in the fluid samples. 
 
An important objective of this test was to observe decomposition activity data for potential 
impact of recycling washwater that could contain (in addition to the recovered TPB) addi-
tional catalyst components and antifoam degradation products.  In addition, it was important 
to determine the impact, if any, of changing the batch source of the IIT B52 antifoam.  
Although the data did not clearly show a direct impact by the wash water or antifoam, the 
results did show increased decomposition activity in CSTRs while changes in recycle wash 
water composition and antifoam batch were taking place.  The fluctuation in the data and the 
time relationship of these changes complicated the ability to narrow the cause to any one 
factor.  The increased decomposition activity could just as likely have been caused by the 
catalyst system with a prolonged induction period.  The increased decomposition activity in 
the concentrate tank was most likely due to the increase in the Pd catalyst content caused by 
the filtration operation.    
 
Operating data for Test 5 indicated that acceptable performance of the 20-L CSTR system 
could be maintained in closed-loop operation with TPB actively decomposing.  However, the 
data trends for the TPB decomposition products detected in the process vessels did not 
support the achievement of steady state conditions in all cases.  The concentration of 3PB in 
CSTRs 1 and 2 is reasonably consistent in the time frame of 100 to 186 hours.  However, 
during generation of the second batch of concentrated TPB/MST slurry in the 70 to 130 time 
frame, the 3PB data for the filtrate from the Slurry Concentrate Tank indicated a clearly 
increasing rate of TPB decomposition corresponding with a clearly decreasing trend in 
soluble NaTPB.  During the processing of the third batch of slurry (130 to 186 hour time 
frame), the trends in the 3PB and TPB filtrate concentrations were quite different.  The 3PB 
showed a slightly decreasing trend and the TPB was fairly constant at a slightly higher 
concentration than was observed while processing the second slurry batch.  To establish that 
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steady state conditions existed, it would have been necessary to observe consistent 3PB and 
TPB trends while processing an additional two or three batches of concentrated slurry.   
 
There were few operational problems through most of the fifth campaign; however, the test 
had to be terminated 2.5 days prematurely due to the failure of the fluid seals on the Slurry 
Concentration System progressive cavity (Moyno) pump.  The failure occurred while 
processing the third batch of slurry.  Hydraulic behavior occasionally gave fluid flow 
problems in piping connections between the CSTRs, with the MST/Pd/Hg feed mixture, and 
with the IIT B52 antifoam feed.  During the test, more than 300 kg (235 L) of radioactive, 
simulated waste was processed, and about 21 L of 10 wt% concentrated TPB/MST reaction 
product was produced and washed in three batches.  More than 320 kg (267 L) of 
decontaminated filtrate was produced.   
 
Although the system performance was acceptable throughout the operation, it is not possible 
to predict similar performance in a longer operation without observing consistent TPB 
decomposition behavior in all vessels.  As such, should STTP be selected, it is recommended 
that an additional 20-L CSTR test be performed in order to verify acceptable performance for 
a longer-term operation.   
 

7.4.3.3.2  Real Waste CSTR Test  
 
SRTC personnel completed a successful demonstration of the STTP process option using 
SRS high-level waste in a system consisting of two CSTRs operating in series.18    The test 
had five primary objectives which included: 
 
 1. Demonstrating that NaTPB can be used to continuously precipitate cesium at 25oC to 

levels that would meet the WAC for Saltstone with real waste for at least two system 
turnovers. 

 
 2. Demonstrating that monosodium titanate  can be used to continuously remove strontium 

and various actinides (Pu, U) at 25oC to levels that would meet the WAC for Saltstone 
with real waste. 

 
 3. Demonstrating that the STTP test system can be operated stably. 
 
 4. Demonstrating the effectiveness of a proprietary antifoam, designated as IIT B52. with 

real waste. 
 
 5. Obtaining a measure of the catalytic activity of the real waste used in these tests at 45oC. 
 
The HLW waste used for the test came from a mixture of samples from a number of different 
SRS tanks.  The real waste CSTR test met all primary objectives for the test.  The target 
cesium DF of 10,000 was exceeded.  In fact, the ability of the system to remove cesium 
surpassed expectations, giving average DF values of 1.4 million over the entire experiment.   
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Furthermore, this process did not appear to have a high dependency on temperature effects 
from 25oC to 45oC.  Cesium precipitation kinetics agreed well with expectations based on 
previous testing. 
 
Regular MST additions successfully removed plutonium and uranium from the system.  
Plutonium removal achieved an average DF of 126, and uranium achieved an average DF of 
2.36.  Compared to the Saltstone limit of a total alpha activity of 20 nCi/g, on average the 
experiment achieved an activity of 0.214 nCi/g, which corresponds to a alpha removal DF of 
115.  Temperature change from 25oC to 45oC had no apparent effect on the removal of the 
alpha components. 
 
Regular MST additions also successfully removed strontium from the system.  Strontium 
removal achieved an average DF of 45.6, compared to the requirement to meet Saltstone 
limits of a DF of 19.3.  Strontium sorption kinetics agreed well with expectations based on 
previous testing. 
 
The IIT B52 antifoam was successfully demonstrated, as no debilitating problems were noted 
that could be directly traced back to foaming.  The only visual evidence of foaming behavior 
was that some of the slurries taken from the sample port were slightly frothy when exiting the 
port.  Stable operations were maintained throughout the experiment, with the exception of an 
overflow plug from CSTR 1 to CSTR 2 after 71 hours into the test.  This problem was 
quickly and completely alleviated through the use of a backup pump.  It should be noted that 
current design for the full-scale STTP facility specifies pumps, and not overflow lines, to 
regulate flow from the CSTRs.  After starting the bypass pump, the test continued without 
interruption or further evidence of hydraulic instability.  The exact cause of the plugging 
remains under investigation and no definitive link exists between the observed plugging and 
the antifoam addition. 
 
Parallel antifoam tests injecting air into a graduated column containing a slurry of sodium 
tetrapheynlborate and real waste produced results very similar in nature to those from earlier 
tests with simulated waste.  The IIT B52 additive worked effectively to break the foam in 
these column tests with real waste and controlled foam formation at concentrations similar to 
those used in earlier testing. 
 
To obtain a measure of the catalytic activity of the HLW used in the CSTR real waste test, 
the amount of phenylborate species and soluble boron present in the CSTRs at both tempera-
tures was measured.  There was no evidence of TPB decomposition.  At all times, in both 
tests, there were less than detectable amounts (<10 ppm) of TPB decomposition products; 
3PB, 2PB, 1PB, or phenol.  The increase in temperature from 25oC to 45oC caused no 
additional detectable decomposition of TPB.  While there was a decreasing amount of TPB 
in solution, this was not attributed to decomposition, but to increasing sodium levels which 
caused a decrease in TPB solubility. 
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7.4.4  Washing And Filtration Studies (STTP SOWM 4.2, 4.3)  
 
The performance of the filtration and washing stages of the proposed continuous precipita-
tion process has not been previously explored because ITP was a batch process.  Previous 
work focused on the ability to filter and wash material prepared by batch processing.  Also, 
due to the scale of the ITP process, the previously proposed washing process was of a 
significantly longer duration.  Additional work is required to examine the shorter duration 
washing required for the continuous process. 
 

7.4.4.1 Previous Results   
 
Tests were performed to examine the filtration rates for TPB slurries both with and without 
sludge present.  The concentrated material was then washed to determine the efficacy of the 
proposed washing steps.  Results from this work indicated that filtration performance was 
similar to previous work with precipitate prepared by batch processing.  However, recovery 
of excess NaTPB during the washing stage was less effective than previous testing, 
recovering only 62% to 77% of the precipitated NaTPB.   
 
Additional rheology measurements of both washed and unwashed slurries indicated that the 
materials produced during this testing had significant lower yield stress values than those 
precipitates which were previously produced by batch processing.  However, these lower 
yield stresses could not be directly attributed to the formation route of the precipitate material 
due to a number of other causes, including the presence of an antifoam agent and the prior 
shear history of the material. 
 
Two 20-L CSTR demonstrations (Tests 1a and 2) were performed in FY99 that included tests 
of the washing process.143  The efficiency of excess NaTPB recovery was in the range of 9% 
– 20% of the available TPB, which was lower than expected for both of these tests.   
 

7.4.4.2  FY00 – Results 
 
Bench scale tests were conducted during FY00 to determine the effect of the various 
antifoams on the recovery of NaTPB during the washing phase of the process.  Recovery of 
TPB with no antifoam typically averaged ~60%.  With the IIT B52 antifoam, which gave the 
best results as an antifoaming and defoaming agent, the NaTPB recovery dropped to 13%.  
Washing tests were also conducted on the sludge from the third 20-L CSTR run at ORNL, 
which also used the IIT B52 antifoam agent.  These washing tests indicated that ~29% of the 
excess TPB was recovered.  This recovery was superior to that achieved in earlier tests where 
the antifoam was not used; however, this was likely due to the higher mixing speed (1200 vs. 
600 rpm) used in this test.  
 
The NaTPB recovery is primarily an economic issue; however, lower recoveries of TPB will 
result in the generation of larger quantities of benzene during the hydrolysis reaction.  
Preliminary analysis by WSRC Engineering indicated that the low recovery of NaTPB was 
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not a major impact on the economics of the STTP process.  Additional work on the recovery 
of NaTPB will be conducted after the down-selection process has been completed. 
 

7.4.4.3  FY01 – Results 
 
Two 20-L CSTR demonstrations (Tests 4 and 5) were performed in FY01 that included tests 
of the washing process.17  The analyses of the washed batches in Test 4 found that the 
recoveries of TPB were poor, with only 10 and 11% recovered.  As in Test 3, antifoam IIT 
B52 was used in Test 4.  Compared to Test 3, the Test 4 TPB recovery was significantly 
lower, probably due to the using a lower mixing speed (650 ± 50 rpm) than was used in Test 
3.  The washing conditions for the two batches of slurry in Test 4 were fairly comparable to 
those employed in the second wash cycle in Test 2 from the standpoint of available TPB 
(0.63 vs. 1.09 mol), washing time (28 vs. 30 h), washing rate (15 vs. 20 mL/min), and mixing 
speed (both 650 ± 50 rpm).  Based on equivalent washing volume, TPB concentrations for 
Test 2 were much higher than those obtained for Test 4.  This indicates that the addition of 
IIT B52 in Test 4 may have interfered with the TPB recovery. 
 
Three batches of concentrated slurry were produced in Test 5, but only the first two were 
washed.  Again, the recoveries were ineffective with about 11% of the available TPB 
recovered from the first batch and ~3% from the second.  The washing conditions for Test 5 
closely resemble those used in Test 4 and the second batch in Test 2.  IIT B52 was used in 
Tests 4 and 5.  The results for the first batch in Test 5 and the two batches in Test 4 indicate 
very similar washing efficiencies, in the range of 10 to 12%.  Although the washing condi-
tions for the second slurry batch in Test 5 were also very similar, the results showed the 
poorest TPB recovery at 3%.  TPB recovery for Test 2 second batch, at 18%, was signifi-
cantly higher than the recoveries achieved in Test 4 and 5 slurry washes.  The results 
reinforce the likelihood that IIT B52 interfered with the TPB recovery. 
 
Additional laboratory work in evaluation of slurry washing and TPB recovery was deferred 
until the down-selection process for the SRS HLW SPP program has been completed.   
 
7.4.5  Antifoam Development (STTP SOWM 5.1 - 5.7)  
 
One of the prime needs for the STTP process was the development of a new antifoam.  The 
severity of foaming problems during FY99 testing at SRS led to the recommendation to 
develop an improved antifoam to resolve a high risk technology area for the STTP process.  
This was supported by several outside review panels including the NAS committee.  The 
formation of foam proved to be a significant operational issue during the demonstration of 
CSTR performance with HLW. 
 

7.4.5.1  Previous Results  
 
SRS has over a decade of experience with the TPB precipitation process.  However, prior 
testing was accomplished in a million-gallon waste tank where there was sufficient volume to 
accommodate foam.  Addition of antifoam was only planned to support DWPF processing of 
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the TPB precipitate.  During testing in SRS pilot facilities, 5 or 6 ft of stable foam was 
produced in a 12-ft precipitate storage tank.  This foam was controlled by the addition of 
2000 ppm (2000 ppm is an extremely high antifoam concentration but was necessary to 
control foam in this process) of Surfynol 104E antifoam.  In testing of the STTP process with 
Surfynol 104E, the antifoam agent was ineffective in controlling foam because Surfynol 
104E is ineffective in high ionic strength salt solutions. 
 
In the STTP process, there is the potential for foaming in three different processing vessels, 
the precipitation vessel, the concentration vessel and the washing vessel.  Each of these 
vessels has a very different chemical composition.   
 
• Precipitation tank - NaTPB is added to a 5 - 8 molar Na salt solution.  Many antifoam 

agents are ineffective in this high salt solution.  Agitation of the slurry is necessary for 
the mixing needed for a rapid precipitation rate in a CSTR.  The slurry is a high ionic 
strength caustic slurry but has a low concentration of KTPB solids (0.5 - 1 wt% insoluble 
solids). 

 
• Concentration tank - The dilute TPB solution is filtered to concentrate the slurry to 

approximately 10 wt% insoluble solids.  A crossflow filter is used for this concentration 
step.  The slurry is now both high ionic strength and has a high concentration of 
potassium TPB solids. 

 
• Wash tank - The concentrated slurry is washed to remove as many of the non-radio-

active salts as practical.  Washing reduces the soluble salt concentrations by a factor of 
16.  The endpoint for the washing is 0.01 molar nitrite as required for hydrolysis 
processing.  The slurry becomes a low ionic strength caustic slurry with a high 
concentration of KTPB solids.   

 
The three STTP processing vessels each use agitation to produce a well mixed slurry and 
pumping to allow recirculating and transferring of the slurry to the next processing vessel.  
Both agitation and pumping can lead to the entrainment of gas (nitrogen).  Solids with 
trapped gas are lower in density than the slurry, allowing the foam to float.  The foam 
remains separate from the slurry unless intense agitation is applied (intense agitation was 
accomplished using “mashing” tools in non-radioactive pilot plant experiments).  Attempts to 
reslurry the foam often lead to the incorporation of more air into the slurry, aggravating the 
foaming action.  Unless the mixture is uniform in the processing vessels, it is likely that the 
foam layer will build up in the vessels over time and will lead to more problems in long term 
processing than can be experienced in typical precipitation experiments. 
 
There are several other processing problems that aggravate foaming in the STTP process.  
Chemical decomposition of TPB by catalysts produces benzene that can stabilize the foam 
and lead to severe foaming problems.  Radiolytic decomposition of TPB produces a wide 
variety of different organics including diphenylamine, phenol, aniline, biphenyl, triphenyl, 
etc.  These are more likely to be a concern in the concentration and washing steps where the 
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precipitate has been exposed to the radiation for a longer time.  These organic byproducts 
may also stabilize the foam and lead to processing problems. 
 

7.4.5.2  FY00 – Results  
 
The primary objective of this work was to identify a more effective antifoam agent to 
mitigate foaming during precipitation, concentration, and washing in the CSTRs.  A research 
contract was established with the Illinois Institute of Technology (IIT) and Dr. Darsh Wasan, 
an expert in the field of foam formation.  IIT studied the foaming problem in a 10% KTPB 
slurry and determined that KTPB particles acted to effectively stabilize the foam.  IIT 
identified three potential antifoam agents and all three antifoam agents were tested using 
simulated wastes.  The IIT B52 antifoam agent performed better than the other antifoams at 
preventing foaming and was also found to be an effective defoamer.  The IIT postulated 
mechanism for the action of IIT B52 involves disintegration of the KTPB particle structure at 
the gas/liquid interface.  After the IIT B52 was identified as the best performer in tests by IIT 
and SRTC, it was recommended for demonstration in the 20-L CSTR test system at ORNL.  
The ORNL 20-L antifoam test demonstrated that the IIT B52 antifoam was effective at 
controlling the foam in both CSTRs and in the concentrate tank.  
 
While the IIT B52 was effective as an antifoaming and a defoaming agent, it did significantly 
limit the recovery of the NaTPB in downstream washing operations (see Section 7.4.4.2).  
The impact of the reduced NaTPB recovery was determined to be minimal in terms of costs 
and effects on down stream processes. 
 

7.4.5.3  FY01 – Results 
 
Antifoam development was conducted in several areas during FY01.  Analytical methods 
were developed for the chosen antifoam and these methods were used to conduct process 
simulation tests to determine the partitioning of the antifoam across the precipitation, concen-
tration, washing, and hydrolysis cycles.  Since phenylboric acid hydrolysis kinetics are key to 
insuring that an acceptable Precipitate Hydrolysis Aqueous Product (PHA) is produced, 
studies were conducted in FY01 to determine, if the selected antifoam has a significant 
impact on the phenylboric acid hydrolysis kinetics.  Results on the impact of the antifoam on 
hydrolysis are reported in Section 7.4.7.  In addition, the impact of irradiation on the chosen 
antifoam was determined by conducting a series of foam column experiments with irradiated 
and unirradiated antifoam.  Also, antifoam experts from IIT are doing additional develop-
ment work on the selected antifoam and the selected antifoam is being evaluated in CSTR 
studies using both simulated and actual SRS HLW. 
 

7.4.5.3.1  Antifoam Analytical Technique Development  
 
The IIT B52 antifoam is composed of a surfactant, namely bis(2-ethylhexyl) sulfosuccinate, 
sodium salt (C20H37O7SNa) dissolved in a diluent such as ethanol or propylene glycol.  The 
surfactant is used to prevent foaming during STTP processing.  An analytical technique was 
needed to monitor the concentration of IIT B52 to determine the partitioning of the antifoam 
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across the precipitation, concentration, washing, and hydrolysis cycles in the STTP process.  
An analytical method using HPLC with an evaporative light scattering detector was devel-
oped to perform quantitative and qualitative analyses of the surfactant in the STTP.163   The 
developed method can be successfully used to analyze the IIT B52 in high caustic media 
such as decontaminated salt solution and precipitate.  The method also can be used to analyze 
acidic media such as the PHA product or organic phases such as benzene and TPB solids. 
 
Degradation of the IIT B52 was observed in the high caustic precipitate samples analyzed.  
IIT B52 has an approximate half-life of 30 minutes in the 3M caustic precipitate.  The rate of 
decomposition of IIT B52 in the PHA was not determined but was observed when 
performing recovery studies.   
 

7.4.5.3.2 Antifoam Partitioning  
 
Work on the partitioning of the IIT B52 antifoam has been completed.164  The IIT B52 
antifoam agent was tested on a laboratory scale with simulated KTPB slurry using the 
proposed STTP process precipitation, concentration, and washing steps.  This test was 
compared to an identical test conducted without antifoam using simulated KTPB slurry.  
Even under extreme agitation, foaming did not occur in precipitate slurries produced with or 
without antifoam during the precipitation cycle.  Foaming did not occur in the concentration 
and washing cycles conducted with antifoam.  The formation of KTPB foam is not a 
recoverable event without the use of antifoam.  If gas entrainment in the slurry is carefully 
avoided, little or no foam will be generated during normal operations while concentrating and 
washing the precipitate.  Ultimately, the STTP process should be designed to minimize the 
introduction of gas into the slurry during concentration and washing.  However, gas can 
become entrained in the process via several mechanism:  (1) during startup and initial filling 
of the system, (2) by uncovering the agitator blades, (3) through the use of pneumatic 
level/density instrumentation, or (4) by entrainment of gas at the surface of the liquid during 
agitation.  Therefore, antifoam will be required during concentration and washing. 
 
All of the IIT B52 antifoam was consumed during the precipitation, concentration, and 
washing cycles.  None of the active antifoam ingredient (bis(2-ethylhexyl) sodium 
sulfosuccinate) was detected in the dilute precipitate (0.6 wt%), concentrated precipitate 
(10 wt%), washed precipitate (10 wt%), or the permeate from concentration and washing.  A 
brief literature search revealed that bis(2-ethylhexyl) sodium sulfosuccinate undergoes 
hydrolysis in strong basic conditions (saponification) to form sodium succinate and 2-ethyl-
1-hexanol.  Both bis(2-ethylhexl) sodium sulfosuccinate and 2-ethyl-1-hexanol have been 
used as antifoam agents in other industrial applications.  Analytical results confirmed the 
presence of 2-ethyl-1-hexanol in the washed precipitate and in the filtrate collected during 
washing.  Therefore, the resulting reaction products are likely to be present in the solids sent 
to hydrolysis and in the filtrate to be used for saltstone.   
 
Insoluble aluminum formed during the washing cycle.  Gibbsite was present in washed 
precipitate slurry at concentrations in excess of 940 mg/L.  The insoluble aluminum  
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composes <1% of the total mass of solids produced.  Since the STTP process is designed to 
handle solids, the small quantity of aluminum that precipitates should not have a significant 
effect on the overall STTP process. 
 
The IIT B52 antifoam affects the settling characteristics of the precipitate slurries.  The 
insoluble solids in slurries produced without antifoam floated at the surface, whereas the 
concentrated slurries produced with antifoam settled to the bottom of the test vessels and 
storage containers.  Based upon this testing, as little as 100 ppm/v of IIT B52 causes a 
significant change in the slurry settling characteristics.  The change in settling characteristics 
is explained by the fact that bis(2-ethylhexyl)sodium sulfosuccinate is a powerful and well 
characterized wetting agent.   No gross differences were noted in the filterability between the 
precipitates made with and without antifoam.  However, the antifoam may make it easier to 
maintain a homogenous slurry which could be easier to handle in the plant. 
 

7.4.5.3.3  Irradiation Impact on Antifoam 
 
IIT B52 antifoam is added to the CSTRs, the concentration tank, and the wash tank in the 
STTP process to control foam.  The antifoam dissolved in a  diluent, will be subject to the 
radiation dose from the waste, primarily Cs-137.  During normal processing, the CSTR slurry 
has approximately a half-day residence time in each CSTR, a two-day residence time in the 
concentration tank and a two-day residence time in the wash tank.  It will then have a four-
day residence time in the product tank prior to hydrolysis of the precipitate.  The impact of 
irradiation on IIT B52 antifoam effectiveness in laboratory scale foaming columns has been 
studied.165 
 
A test program was designed to measure damage to the antifoam agent (i.e. its loss of 
effectiveness, if any, as an antifoam agent) caused by the irradiation during processing and 
storage.  To simulate the radioactive dose, simulated KTPB precipitate (at an insoluble solids 
concentration of 9 - 11 wt%) was combined with IIT B52 antifoam (at concentrations of 
300 ppm/v and 1000 ppm/v) and irradiated in the SRTC’s cobalt well to match the expected 
dose in the STTP.  In addition, test slurries without antifoam were irradiated and the antifoam 
added post irradiation at comparable levels.  Foam column testing was used to measure the 
effectiveness of the antifoam in the precipitate. 
 
The addition of 1000 ppm/v of antifoam was more effective than the 300 ppm/v in testing.  In 
addition, 1000 ppm/v of fresh antifoam added to irradiated precipitate without antifoam was 
slightly more effective than 1000 ppm/v of antifoam that had been irradiated with the 
precipitate.  This was likely due to the degradation of the antifoam in the five days of storage 
post irradiation.   
 
The antifoam was not effective in the washed precipitate as measured by the foam column 
testing.  This suggests that the wash tank is the most likely source of foaming during normal 
processing.  Because of the aggressiveness of this testing, it does not necessarily mean that 
there will be foam problems in a properly designed agitated tank.  However, should STTP be 
selected, further testing should be completed to understand why the washed precipitate is so 
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much foamier.  Consultants at IIT are currently working to develop a basic understanding of 
the poor performance of the IIT B52 in the washed precipitate. 
 
One additional finding is that the irradiation of the precipitate decreases its foaming 
tendency.  The foamiest mixture tested was an unirradiated precipitate with 1000 ppm/v of 
antifoam added five days before testing.  This suggests that chemical degradation of the 
antifoam is much more significant to the antifoam’s effectiveness than the irradiation 
expected during normal processing.165 
 

7.4.5.3.4 IIT Antifoam Development  
 
IIT is under a subcontract to do the basic research necessary to understand the foaming 
mechanism and explain the effectiveness of the IIT B52 antifoam agent in the STTP process.  
The work on this subcontract has been summarized in a WSRC report.166   
 
During agitation in the STTP process, the KTPB particles can attach to the air/liquid surface 
of the foaming bubbles and form a particle structural stabilization barrier (PSSB), thereby 
lending stability to the foam lamella.  The KTPB particles at high pH slowly decompose to 
benzene which is retained on the particle.  With time, the KTPB particles aggregate to form a 
slurry.  Benzene helps KTPB particles to aggregate and thereby stabilize the foam lamella.  
To eliminate the foaminess, it is necessary to disintegrate the particle foam lamella stabiliza-
tion barrier.  The IIT B52 does this in two way.  First, by modifying the biphilic [partially 
wetted] surfaces of the KTPB particles by removing the benzene from the particle surfaces so 
that they become hydrophilic (water wetted).  Second, by breaking the PSSB by generating a 
surface tension gradient (local instability) at the air/slurry surface. 
 
IIT B52 has been demonstrated to be an effective antifoam in both column and CSTRs tests 
at SRTC and ORNL.  Various batches of IIT B52 provided by different companies have 
utilized different solvents (i.e., ethanol, and propylene glycol) for dissolving the active 
ingredients in IIT B52.  As a result, the batches have had different chemical properties, such 
as density, solubility in water, and flash point.  There has also been differences in the 
performance of the different batches in column tests.  If additional work is done on the STTP 
process after downselect, it is recommended that a short term study be conducted to select the 
best solvent for the IIT B52 in terms of its suitability to the STTP process. 
 

7.4.5.3.5  CSTR Antifoam Test Results  
 
Two tests of the 20-L CSTR system were conducted at ORNL in which the IIT B52 antifoam 
was used.  IIT B52 Lot 7-31-2000 with Product Index ANAEPG was used in Test 4 with 
good results.  Overall, the system control and hydraulic behavior for Test 4 was acceptable, 
and the IIT B52 antifoam successfully prevented foam formation in all vessels.   
 
In the fifth 20-L CSTR demonstration run a newer lot of IIT B52 antifoam (Lot 10-05-2000, 
Product Index ANWEM) was used.  In previous tests with the 20-L demonstration system, 
Lot 7-31-2000 with Product Index ANAEPG had been used.  Frequent problems occurred 
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while trying to maintain consistent flow of  the IIT B52 (Lot 10-05-2000, Product Index 
ANWEM)  The lines to the process vessels were initially filled with non-diluted IIT B52  
using 5 mL syringes in the syringe pumps.  After the process fluids began overflowing from 
CSTR 2 into the Concentrate Tank, the syringes were refilled and the syringe pumps started 
at the desired rates.  After 2.5 days of acceptable operation, the syringe pumps stopped 
pumping and could not be restarted.  Cleaning and replacing the syringes did not correct the 
problem.  SPP antifoam development personnel recommended trying to reestablish flow 
using antifoam diluted with water at a ratio of 9:1.  A smaller, 1-mL glass syringe was used 
to apply greater pressure and the lines were flushed with a solution consisting of water and 
antifoam mixed in a ratio of 9:1.  Subsequently, the antifoam (9:1) was placed in 30-mL 
syringes and the syringe pumps for feeding the antifoam to CSTR 1 and 2 restarted.  After 
about 4 hours, the pumps failed again.  The syringes were replaced with 5-mL syringes to 
provide greater pressure and flow was reestablished.  After operating for 18 hours, all of 
these syringe pump lines became plugged.  Visual inspection of the antifoam supply indi-
cated that this particular batch appeared to be more viscous than the batch used in earlier 
testing.  Diluting the antifoam 9:1 with water appeared to make the antifoam somewhat less 
viscous, but more gelatinous in nature.  The SPP antifoam development personnel recom-
mended the use of an earlier batch of antifoam, IIT B52 (Lot 7-31-2000, ANAEPG) that had 
successfully been used in undiluted form for Tests 3 and 4.  The use of the IIT B52 
(ANWEM) was discontinued.  The lines were cleared once again, and five-mL syringes were 
used to pump the undiluted IIT B52 (Lot 7-31-2000, ANAEPG).  The antifoam feed pumps 
operated well for the remainder of the test.   The primary difference in the two lots of 
antifoam is that ANAEPG lot of antifoam used an ethylene glycol solvent and the ANWEM 
lot used an ethanol solvent.  IIT is currently doing additional development with the IIT B52 
antifoam to resolve the performance problem.  Despite the difficulties encountered in Test 5 
with antifoam addition, no foam related problems were experienced and no evidence of 
excessive foaming within the vessels was observed. 
 
Based on the problems associated with the ANWEM lot of antifoam in the fifth 20-L 
demonstration run, it was decided by the SPP team that ANAEPG lot would be used in the 
real waste CSTR test at the SRTC.  With the ANAEPG lot, the continuous real waste 
demonstration showed no appreciable signs of foaming at either 25°C or 45°C.  The overflow 
tube between the first and second reactor vessel plugged after operation had been completed 
at 25°C and ~10 hours after the temperature had been raised to 45°C.  Personnel quickly 
activated the bypass pump, which pumped the material from the two CSTRs, and bypassed 
the overflow lines. After starting the bypass pump, the test continued without interruption or 
further evidence of hydraulic instability.  The exact cause of the plugging remains under 
investigation and no definitive link exists between the observed plugging and the antifoam 
addition. 
 
7.4.6  Saltstone Facility (STTP SOWM 22.0)  
 
Saltstone will immobilize the DSS from the small tank precipitation process.  However, 
previous testing has not explored the higher concentrations of phenylborate species that 
might be present in the feed to Saltstone from the proposed TPB process. 
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7.4.6.1  Previous Results 
 
Testing was performed to determine the impact of higher than previously tested concentra-
tion of TPB degradation products on the benzene evolution rates from saltstone,167 the 
benzene toxicity characteristics leach procedures (TCLP) results from saltstone,168 and 
benzene generation rates from saltstone.169  The results of these tests indicate that between 
18% and 27% of the theoretical conversion of phenylborates occurs during the curing of 
saltstone.  The maximum release rate increased as a function of curing temperature.  Also, 
the presence of 3PB in the feed is the dominant source of benzene in the saltstone.  The 
benzene concentration in the TCLP extract is nearly two orders of magnitude below the 
regulatory limits for saltstone cured at ambient temperatures and is an order of magnitude 
below the limit for saltstone cured at 85°C. 
 

7.4.6.2  FY00 – Results 
 
No work was conducted in FY00 on the impact of phenylborate decomposition products on 
saltstone. 
 

7.4.6.3  FY01 – Results 
 
Additional work in evaluating the impact of the DSS from the small tank precipitation 
process on the Saltstone Facility will be delayed until the down-selection process for the SRS 
HLW salt disposition program has been completed. 
 
7.4.7  Hydrolysis Testing (STTP SOWM 5.8, 16.1 – 16.5)  
 
Prior to immobilizing the concentrated waste stream, the K and Cs are returned to solution 
through acid hydrolysis of the TPB solids.  Prior studies explored the ability to convert aged 
TPB solids.  However, the proposed process will involve the production of freshly 
precipitated material. 
 

7.4.7.1  Previous Results  
 
Testing was performed to determine if precipitate, either unirradiated or irradiated to a dose 
of 65.6 Mrad, could be processed.170  These tests indicated that acceptable product was 
produced under both conditions.  Furthermore, potential areas for further work were 
illuminated including optimizing reaction conditions and the extent of nitrite growth at lower 
proposed dose rates. 
 

7.4.7.2  FY00 – Results  
 
No additional work in evaluating the hydrolysis process was conducted in FY00. 
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7.4.7.3 FY01 – Results 
 

7.4.7.3.1 Impact of Antifoam on Hydrolysis Kinetics  
 
The antifoam agent IIT B52 was found to have no detectable effect upon the rate of 
phenylboric acid (PBA) reaction during acid hydrolysis of a TPB simulant slurry containing 
2000 ppm of the antifoam agent.  Analysis of reactor contents at the completion of feeding 
revealed no detectable quantity of the antifoam agent.  Analysis of all process streams at the 
completion of the hydrolysis cycle also revealed no detectable quantity of the antifoam agent.  
It is therefore concluded that the antifoam agent, IIT B52 rapidly decomposes in the feed 
slurry and/or during acid hydrolysis of the TPB feed. 
 
Should the STTP process be selected as one of the salt processing processes, then future 
work is recommended to identify, quantify, and evaluate the impact of the decomposition 
products of IIT B52 antifoam agent.  Future studies should incorporate all components and 
factors that are known to effect the properties of the precipitate slurry and the process 
chemistry:  mercury, sludge solids, and radiation dose during slurry storage time.171 
 
7.4.8  Glass Formulation Studies (STTP SOWM 16.0)  
 

7.4.8.1  Previous Results  
 
As indicated above, previous testing indicated that higher levels of MST would be required 
to achieve the necessary Sr and actinide removal.  As a result, the impact of this higher MST 
loading on glass properties was investigated.172  In addition, these tests also explored varying 
levels of PHA on the glass properties.  Three different glasses were formulated for these 
studies.173,174,175  All of the glasses formulated during these tests were very durable as 
measured by the PCT.  In addition, performing 24-hour isothermal holds for the glass melts 
bound the liquidus temperature.  This testing did indicate, however, that for PUREX process 
sludge, 30 wt% loading of sludge in glass may be near or at the edge of acceptability for 
liquidus.  The viscosities of approximately half of the glasses formulated were measured.  
Again, when 30 wt% sludge loading was tested, the viscosities were very near the lower 
viscosity limit. 
 
However, crystal formation kinetics work was not explored during this work.  The majority 
of glasses tested were predicted by the discriminator property model to be “phase separated” 
(multiple glass phases), but there was no experimental indication of phase separation. 
 

7.4.8.2  FY00 – Results  
 
No additional work in evaluation of crystal formation kinetics for vitrification operations was 
conducted in FY00. 
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7.4.8.3  FY01 – Results 
 
During the first phase of the variability study on higher loading of PHA and MST, the 
Product Composition Control System models predicted 17 of the 23 glasses may be 
amorphously phase separated (i.e., the glasses may fail to meet the homogeneity constraint).  
No kinetic studies were conducted on any of these glasses, all of which were rapidly 
quenched and exhibited poor PCT leaching characteristics.  These studies were completed 
during FY01 by cooling a limited number of glasses, using the canister centerline cooling 
profile, and then measuring PCT. 
 
The impact of the cooling rate on the durability of PHA glasses has been studied and 
documented.106  This study was conducted to determine the effect, if any, on the PCT 
responses of glasses cooled at different rates.  Two bounding cooling profiles were used in 
this study:  rapidly quenched and a canister centerline cooling curve.  Glasses were selected 
based on a number of criteria, but mainly to challenge the regions where amorphous phase 
separation is expected.  The current DWPF homogeneity constraint, imposed to preclude 
regions of phase separation, predicted that most of the glasses selected would be phase 
separated.  It was, therefore, important to ensure that deleterious phase separation does not 
occur at either cooling profile.  In this case, deleterious phase separation is defined as the 
formation of an amorphous phase in the glass that significantly decreases the glass durability 
as measured by the PCT response.  
 
The results showed that there was no practical difference between the PCT responses for 
glasses subjected to the two cooling profiles.  In fact, although to a small extent, the 
centerline-cooled (clc) glasses were generally more durable than the rapidly quenched 
glasses in this study.  These results reveal that no deleterious (amorphous) phase separation 
occurred under either cooling regime.  
 
All of the glasses readily satisfied the requirement that the PCT responses be at least two 
standard deviations below the PCT response of the standard environmental analysis glass.  
Furthermore, the PCT responses were almost entirely within the prediction intervals of the 
DWPF Durability Model.  These results are detailed in the report.  
 
X-ray diffraction and scanning electron microscopy were used to evaluate phases observed in 
the centerline cooled glasses.  In one glass, pha17, a phase rich in copper was detected that 
had formed on the surface of trevorite crystals.  trevorite crystals were also detected in 
several other clc glasses.  A secondary phase precipitated out on the surface of trevorite 
crystals in glasses that had low sludge loadings (~22 wt% oxide) and high PHA (~13 wt% 
oxides in the glass).  This phase was rich in potassium and titanium. 
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ABSTRACT
The Department of Energy's (DOE) Savannah River Site (SRS) high-level waste (HLW)
program is responsible for storage, treatment, and immobilization of HLW for disposal. The
Salt Processing Project (SPP) is the salt (soluble) waste treatment portion of the SRS HLW
cleanup effort. The overall SPP encompasses the selection, design, construction, and
operation of treatment technologies to prepare the salt waste feed material for the site's
Saltstone Facility and vitrification facility (Defense Waste Processing Facility [DWPF]).
Major constituents that must be removed from the salt waste and sent as feed to DWPF
include actinides, strontium, and cesium.

The Tanks Focus Area (TFA), a program under DOE's Office of Science and Technology,
was requested to review and revise the technology development roadmaps; develop
down-selection criteria; and prepare a comprehensive Research and Development
Program Plan for three candidate cesium removal technologies, as well as the alpha and
strontium removal technologies that are part of the overall SPP. The three candidate
cesium removal processes are Crystalline Silicotitanate Ion Exchange (CST), Caustic Side
Solvent Extraction (CSSX), and Small Tank Tetraphenylborate Precipitation (STTP).

The SPP research and development program is focused on resolving high-risk areas for
each alternative cesium-removal process by mid-fiscal year (FY) 2001 to support a DOE
process selection decision by June 2001. This paper describes the results of scientific
research and technology development work conducted during FY 2000 and early FY 2001.

INTRODUCTION
SRS successfully demonstrated the In-Tank Precipitation (ITP) process for salt waste

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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treatment both on a moderate and full-scale basis with actual SRS salt waste in the 1980's.
The ITP process separates the cesium isotopes from the non-radioactive salts by
tetraphenylborate precipitation. During radioactive startup of ITP in 1995, higher than
predicted releases of benzene occurred. Westinghouse Savannah River Company
(WSRC) studies of the chemical and physical properties of the ITP process showed that
the benzene release rates associated with ITP facility operation at the required process
throughput could exceed process safety limits. On February 20, 1998, DOE-Savannah
River (DOE-SR) concurred with the WSRC evaluation of the ITP chemistry data and
directed WSRC to perform an evaluation of alternatives to the current system configuration
for HLW salt removal, treatment, and disposal.

In 1999, DOE-Headquarters asked the National Academy of Sciences (NAS) to
independently review the Department's evaluation of technologies to replace ITP. As a
result of the NAS review, DOE agreed that further research and development on each
alternative was required to reduce technical risk prior to a down-select. In March 2000,
DOE-Headquarters requested the Tanks Focus Area (TFA) assume management
responsibility for the SPP technology development program at SRS. The TFA was
requested to review and revise the technology development roadmaps, develop down-
selection criteria, and prepare a comprehensive Research and Development Program
Plan1 for the three candidate cesium removal technologies, as well as the alpha and
strontium removal technologies that are part of the overall SPP. The three candidate
cesium removal processes are Crystalline Silicotitanate Ion Exchange (CST), Caustic Side
Solvent Extraction (CSSX), and Small Tank Tetraphenylborate Precipitation (STTP). The
radionuclide removal requirements for the SPP are shown in Table 1.

Table 1. Radionuclide Removal Requirements

Component

Saltstone Waste
Acceptance

Criteria (nCi/g)

Required
Decontamination

Factor:
Average/Bounding

Cesium-137 45 7,700/40,000

Plutonium/Americium 18 (total alpha) 12/55

Uranium 18 (total alpha) 1/1

Neptunium 0.03 1/33

Strontium 40 5/26

STRONTIUM (Sr) AND ALPHA REMOVAL
The program proposes addition of monosodium titanate (MST) to remove Sr and portions
of the soluble uranium (U), plutonium (Pu), and neptunium (Np). Testing completed in
FY 2000 and eariler helped to develop an understanding of the rate and equilibrium
loading of these components as functions of temperature, ionic strength and mixing. While
recent tests have shown that MST adequately meets the functional requirements for each
process design, the use of alternate sorbents or technologies to remove the radionuclides
of interest (i.e., Sr, Pu, and Np) may significantly improve some of the designs. Therefore,
a portion of this research effort evaluated the use of alternate chemical means to remove
these radionuclides. Similarly, the program has investigated means to improve cross-flow
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filtration performance by using chemical additives, as well as evaluating alternate solid-
liquid separation technologies. The alternatives under study consider both the removal of
MST and the removal of other sorbents that might replace MST.

MST Kinetics and Equilibrium

Research during FY 2000 examined MST sorption kinetics using 0.2 and 0.4 g MST/L in a
5.6 M sodium (Na) waste.2 Results indicated intermediate removal of Sr and Pu from a
5.6 M Na solution compared to that observed for a 4.5 M and a 7.5 M Na solution. The Sr
and Pu removal produced equilibrium concentrations that met process requirements under
certain conditions, indicating that feed-blending strategies must consider the isotopic
distribution of Sr and Pu. For Np, process requirements were not met at either MST
concentration, although the addition of 0.4 g/L MST nearly achieved the limit. These
results demonstrated that Sr and Pu removal rates decreased with increased Na
concentration (i.e., ionic strength). The Np and U removal proved lower from the 5.6 M Na
solution than the 7.5 M Na solutions. These results provided additional data for sizing
Continuously Stirred Tank Reactors (CSTRs) for the STTP process and processing tanks
for Sr and alpha removal unit operations in the CSSX and CST Non-Elutable Ion Exchange
processes.

Alternative Alpha and Sr Removal Technologies

During FY 2000, Savannah River Technology Center (SRTC) conducted a review of
available literature for data related to a number of actinide and Sr removal technologies.3
This evaluation recommended the following sorbent materials for further testing to
determine the rate and extent of removal: sodium nonatitanate (ST) in the form under
development by Honeywell Performance Polymers and Chemicals (Morristown, New
Jersey); SrTreat produced by Selion OY (Finland); and CST in various engineered forms,
and pharmacosiderites as developed by researchers at Texas A&M University. The report
also recommended evaluating precipitation with Sr2+/Ca2+/NaMnO4. The study
recommended not pursuing any testing of liquid/liquid extraction and polymer filtration
methods at this time.

Physical and chemical characterization indicated that the ST samples exhibited similar
particle volume distributions, which proved larger than that measured for the reference
MST material.4 In Sr and alpha removal testing, the samples exhibited lower removal
capacities than MST (Figure 1). Texas A&M University review of the x-ray analyses for the
ST suggests that the Honeywell samples represent a poor conversion of the sorbent to the
desired structure. SRTC also recommended that further testing of ST samples proceed
only upon documented evidence that future samples exhibit the structure expected for the
synthesized sorbent as determined by x-ray diffraction.3 Initial results from those tests
indicate much better performance of the ST and led researchers to review the earlier
study. Chemical analyses indicate the vendor-defined titanium content of the samples
used in the earilier study was incorrect and the experiments used less than the targeted
amount of sorbent.
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Figure 1. Strontium Removal with Sodium Nonatitanate and Monosodium
Titanate

Bench-scale dead-end filtration tests used 5.6 M sodium, average salt solution containing
0.6 g/L simulated sludge, and 0.55 g/L MST or ST.5 Testing identified no correlation
between MST or ST particle size and filter flux. Any potential filtration gains from
differences in particle size between the MST and ST appeared offset by changes in filter
cake porosity. The dispersion of the particle size for these samples likely contributed to this
behavior.

MST Filtration and Settling

Cross-flow filter testing in FY 2000 included tests at the University of South Carolina with
equipment representing about ~1/20th scale (based on filter area) of the filter used in the
ITP facility at SRS.6 The testing measured flux rate using a slurry consisting of simulated
sludge (representing a blend of SRS wastes) and MST. The investigation studied the
influence of axial velocity, transmembrane pressure, and concentration of solids on cross-
flow filter flux.

In general, the measured flux equaled or exceeded the value determined in smaller scale
tests. The data from the entire range of operating conditions was used to develop a model
for predicting performance. The model includes three terms representing pressure driven
flow, resistance of slurry concentration gradient to transport, and resistance of the filter
media.

Late in FY 2000, SRTC started additional experiments to examine the use of flocculating
agents or filter aids to improve separation efficiency.7 The studies examined individual
additives and blends based in part on past experiments and using recommendations from
various consultants. Testing identified six promising additives from two different
commercial suppliers. In dead-end filtration tests to screen effectiveness, flux increased as
much as fourfold with minor amounts of additives. Flocculation proved rapid and highly
effective.

Feed Clarification Alternatives
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During FY 2000, SRTC conducted an evaluation of alternate methods for achieving the
required separation of solids from liquid.8 The review included examination of literature,
discussions with vendors, and review with researchers from within the DOE complex who
possess extensive experience in solid-liquid separation technologies or processes. Finally,
a workshop was conducted with representatives from SRS and the academic community
on the specific application of interest. Based on the findings, SRTC recommended
evaluation of several alternate solid-liquid separation technologies for removing sludge and
MST from HLW salt solutions. In continuing work in this area, primary focus remains on
identification of chemical additives (e.g., flocculating agents) that will improve the
performance of the cross-flow filters. Other work should investigate settling and decanting
followed by polishing filtration (both cross-flow and dead-end). This testing will examine
improvements in filtration by combining the two separation stages as well as the addition of
flocculating additives. If flocculation with cross-flow filtration proves ineffective, the
program will investigate high shear filtration as well as flocculation in combination with
centrifugation.

CST NON-ELUTABLE ION EXCHANGE
In the CST Non-Elutable Ion Exchange process, after alpha and Sr-90 removal, the salt
solution is processed through an ion exchange column loaded with CST to remove Cs. The
ability of CST to remove Cs from aqueous solutions as a function of temperature and waste
composition has been investigated. Potassium (K), Sr, nitrate, and hydroxide (OH) are
known to impact the equilibrium loading of Cs on CST. The most significant CST issue is
its stability in highly alkaline solutions. Leaching of materials used in manufacturing the
resin and column plugging have been observed in previous testing. This has led to a
program to evaluate re-engineering the resin manufacturing process. Also, loaded CST
must be transferred as slurry to DWPF, and the sludge, CST, and glass frit mixture must be
homogeneously mixed and accurately sampled prior to feeding the melter.

CST Chemical and Thermal Stability

Recent CST batch and column tests at SRS and Oak Ridge National Laboratory (ORNL)
have suggested that CST performance is degraded by contact with waste simulants and
have demonstrated column plugging. These results led to concerns about the operability
regime of the sorbent materials. These tests include:

1. IONSIVTM IE-911 pretreated with sodium hydroxide (NaOH) formed niobium (Nb)-
rich solids that plugged the top layer (i.e., entrance region) of a column. Analyses of
the pre-wash solutions also showed high concentrations of Nb.

2. IE-911 exposed to alumina-containing simulant (i.e., average salt simulant) nucleated
the growth of the sodium aluminosilicate phases, such as cancrinite, on the surface
of the bound pellets, thus cementing the pellets together and filling interstitial spaces.

3. High temperature exposure (50-120°C) of IE-911 resulted in loss of Cs capacity9 and
almost complete degradation of CST at 120°C.

To understand the cause and mechanism of these phenomena and thus avoid future
performance degradation issues, a comprehensive series of pretreatment, simulant
treatment, and column and batch studies were conducted in a multi-laboratory effort. The
treatment experiments are being performed at SRTC,10 ORNL, and Pacific Northwest
National Laboratory (PNNL); and samples are being analyzed at Sandia National



TFA - Technical Highlights

http://emslws03/tfa/saltrd/harmonhd-2000.htm[10/13/2009 11:08:14 AM]

Laboratories (SNL).

Characterization studies11,12 have shown:

In addition to binder and CST, the as-received IE-911 contained three impurity
phases including a niobium titanate. This phase may be the source of the niobium
oxide-rich column plug, which formed during pre-treatment with recirculating NaOH.

IE-911 pretreated with simulant exhibited cracking/exfoliation upon preparation for
electron-microscopy studies. Increased temperature or time of exposure of IE-911 to
simulant (both aluminum containing and aluminum-free) resulted in accelerated
morphology (cracking/exfoliation) changes. Subsequent studies showed that the
cracking/exfoliation occurred as a result of heating under applied vacuum during
sample preparation. In any case, the cracking/exfoliation did not appear to affect Cs
distribution coefficient values.

IE-911 treated with alumina-containing simulant resulted in hexagonal nitrate
cancrinite-type sodium alumino-silicate formation on pellet surfaces. Cancrinite
formation increased with increasing temperature and time of simulant exposure.
Cancrinite deposition correlated with Cs distribution coefficient drop.

Exposure of IE-911 to simulant at 23-80°C did not significantly change the
composition of the pellets. Exposure to simulant at 120°C resulted in almost complete
decomposition of the CST.

Future work includes characterization of the short-term exposure samples from PNNL;
characterization of simulant-treated samples from SRTC, ORNL, and PNNL; and
confirming the identity of the niobium titanate impurity as a source of Nb oxide in plug
formation.

Alternative Pretreatment of IE-911

One method of avoiding downstream problems caused by leached components of IE-911
is to pretreat the sorbent prior to use. An effective pretreatment regime would remove
those leachable components from IE-911 that could precipitate or mineralize during
column operation. Previous work in this area indicated that the observed column plug likely
resulted from the amphoteric behavior of one (or more) metal oxide(s) over the pH range
likely to have been experienced during the course of CST pretreatment with NaOH. This
hypothesis was confirmed by chemical analysis.

SNL personnel reviewed previous leaching test results for the chloride form of IE-911.
According to these results, scaled down tests in which 3M NaOH solution was recirculated
through a column packed with IE-911 demonstrated that conditioning the ion exchange
medium could lead to column plugging. Analysis of the solid produced indicated a
preponderance of Nb, though other IE-911 components were detected in the solid as well.
Exposing the plug to a fresh 3M NaOH solution caused the plug to dissolve slowly.

These results13 clearly indicated that an alternative pretreatment process was required in
order to remove excess materials of manufacture before deployment of IE-911 and reduce
the risk of column plugging.14

Revised Manufacturing Process

Collaboration with UOP LLC (UOP) to develop an engineered form of CST (IE-911)
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compatible with SRS waste continues in FY 2001. A schedule for production of test
batches of reformulated materials and for holding project review meetings is being
followed. Product specifications (target definition) were defined for these test batches.

The CST manufacturing process comprises four steps: synthesis of IE-910; post-treatment
of IE-910; manufacturing of IE-911; and post-treatment of IE-911. The UOP contract calls
for the production of a reference batch of IE-911 against which all subsequent batches will
be compared. Manufacturing parameters were tightly controlled during the preparation of
the reference batch. In addition, a reference batch of IE-910 will be produced.

Initial efforts to improve IE-911 by UOP are focusing on the post-treatment step. The goal
is to reduce the quantity of leachable components from the product. A test batch of 100 g
was sent to SRTC in mid-November 2000, for testing and characterization.

After evaluation of the test batch, a pre-production batch of IE-911 was produced by mid-
December 2000, in sufficient quantity that ORNL, SNL, and PNNL can characterize the
material using various methods. The final deliverable in the contract, a 2,000-lb batch of
the improved material, will be supplied if the laboratory test results indicate that the quality
and properties of the material are satisfactory for further testing.

Cs Loading Under Irradiation

One concern associated with deployment of CST is the effect of gas generation from
radiolysis of water within the operating CST flow-through column. Calculations and testing
were performed in FY 2000 to determine the effect of gas generation on the performance
of CST in a flow-through column. The calculations indicated that the formation of gas
bubbles within the small pores of CST (i.e., intraparticle bubble formation) was not
likely.15,16

Batch tests performed by SRTC in FY99 indicated that a loss of CST capacity could be
expected when irradiated under processing conditions. Additional testing examined this
aspect of Cs-removal performance in the presence of gas generation.17 A spent-fuel
element in the High Flux Isotope Reactor pool was used for a radiation exposure test. This
test measured Cs absorption in the presence of a radiation field and the associated
radiolytic gas generated.

A test capsule containing a small flow-through column packed with ~20 mL of CST was
designed and fabricated for insertion and irradiation in a spent fuel element of the High
Flux Isotope Reactor test facility. The column was connected to simulant feed and coolant
transfer lines were routed vertically upward through and out of the pool via an access port
to the feed station transfer pumps and holding vessels. Simulant containing non-
radioactive Cs was pumped to the CST column using low-pulsation gear pumps in order to
load the Cs onto the CST. The radiation dose received by the column of CST was
representative of that expected for treatment of SRS HLW supernate. The test system was
designed for continuous feed of simulated HLW supernate containing nonradioactive Cs
and included a cooling system to maintain the temperature of the column below 35°C.
Samples of the supernate were collected every 4 hours for Cs analysis and a Cs-loading
curve was generated from the data. The loading curve was compared to baseline column
performance data to determine the effect of radiolytic gas generation on CST loading
capacity and mass-transfer zone length. The results indicated no significant effect of the
radiation field on Cs loading (Figure 2).
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Figure 2. Cesium Fractional Breakthrough Curves

The results of gas generation testing clearly indicate that gas generation within the CST
column does not affect Cs sorption. The sorption closely follows predictions using the
VERSE model and sorption measured outside of the radiation field. Thus, CST columns
loaded with megacurie quantities of Cs are expected to perform within the baseline
requirements.

Develop and Test Size-Reduction Method

Size reduction of CST particles is required to ensure that homogenous slurries can be
produced and sampled representatively. FY 2000 CST grinding equipment tests ground
approximately 50 pounds of solids at IKA Works and Micro Grinding Systems. The IKA
equipment best satisfied the process selection criteria. Spent ion-exchange sorbent was
expected to be significantly cleaner than similar zeolite slurry used at the DOE's West
Valley Demonstration Project (WVDP) in New York. The spent CST sorbent should not
contain tramp metal and should therefore be more suitable for size reduction with the IKA
equipment. However, based on WVDP experience, it was also highly desirable to evaluate
the Micro Grinding equipment for CST particle size reduction. It was also anticipated that it
would be more difficult to control the particle size with the Micro Grinding system and that
additional work would be required to establish optimum operating parameters, such as
slurry concentration and flow. This equipment is mechanically very simple, however, which
may facilitate its use in radioactive service.

The results of these preliminary experiments give a clear indication that size-reduction of
CST particles presents little risk to their use.18 According to data, it should be possible to
reduce the size of CST particles so that homogeneous slurries can be produced and
sampled representatively.

Develop Representative Sampling of CST/Sludge/Frit Slurry

Operation of the Hydragard® sampler, used in DWPF, with slurries of size-reduced CST
was compared to operation with sludge/frit slurries in order to determine minimal size
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distributions for adequate CST slurry sampling.19 Samples taken by the Hydragard®
sampler showed a bias toward low frit with or without size-reduced CST present. Thus, the
operation of the Hydragard® sampler itself will be re-assessed. However, it was concluded
that CST was sampled using the same method as the sludge and that a representative
sample would be obtained in the DWPF.

CAUSTIC SIDE SOLVENT EXTRACTION
The CSSX process uses a novel, four-component solvent to remove Cs from the alkaline
salt stream in a series of countercurrent centrifugal contactors. Technology needs for
CSSX are derived primarily from the immaturity of the solvent extraction process. Recent
chemical and radiation stability measurements have shown that the solvent mixture is
much more stable than originally anticipated. Extraction kinetics for solvent mixtures were
found to be more than adequate for application to salt processing. Also, bench-scale
extraction studies are being conducted to determine if the dual performance goals
(decontamination factor [DF] of 40,000 and concentration factor [CF] of 12) can be
simultaneously achieved, particularly with real waste.

Batch Equilibrium with External Irradiation of Solvent

The preliminary solvent irradiation tests were performed with simulated waste solution.
These preliminary tests determined the susceptibility of a calixarene-based solvent system
to radiation damage.20 A few limitations existed in these preliminary tests; the solutions
were not continuously agitated, and irradiation exposure only occurred in the presence of
simulated waste solution. The solvent matrix has since been changed by the introduction of
a new modifier compound. Therefore, SRTC explored the stability of the new solvent
system under a complete range of conditions representative of the expected conditions in
the proposed process.21 These tests examined the impact of the following variables:
modifier alkyl group structure, diluent, and mixing.

Four different solvents were studied in these experiments. All of these solvents employed
calix[4]arene-bis(t-octylbenzo-crown-6) (BOBCalixC6) as the extractant and tri-n-
octylamine as an additional modifier. One solvent included the proprietary Cs-7SB modifier
and Exxon Isopar® L as diluent. Another solvent included the related Cs-7SBT modifier
and Isopar® L. A third solvent included the proprietary Cs-6 modifier and the Exxon
NorparÒ 12 diluent, and the fourth solvent employed the Cs-6 modifier in Isopar® L.
During the tests, the Cs-6 modifier was found to form a sparingly soluble crystalline
dihydrate, so the two Cs-6 solvents were therefore not irradiated.

These tests involved exposing the Cs-7SB and Cs-7SBT solvents to external radiation
from a Co-60 gamma source with the samples continuously agitated. The organic-to-
aqueous (O/A) ratios present in each test represented the O/A ratio anticipated in the
proposed process. No significant degradation of the primary solvent components was
observed for doses typical of the proposed facility lifetime. Less than 10% BOBCalixC6
loss occurred at doses up to 16 Mrad. No statistically significant loss of Cs-7SB modifier
occurred at a dose of 16 Mrad. Less than 10% of the tri-n-octylamine degraded at a dose
of 6 Mrad. At 16 Mrad the concentration of 4-sec-butylphenol was ~0.4% of the initial
modifier concentration. It should be noted that the estimated annual dose that the solvent
will receive in the proposed process plant is 0.1 Mrad.

The only significant decomposition product identified was 4-sec-butylphenol, an expected
decomposition product from the modifier. It was readily removed from the solvent by
contact with a NaOH solution. Batch testing did not indicate any problems with extraction,



TFA - Technical Highlights

http://emslws03/tfa/saltrd/harmonhd-2000.htm[10/13/2009 11:08:14 AM]

scrubbing, or stripping at radiation doses noted above.

Solvent Stability and Cleanup of Degraded Solvent

The chemical and thermal stability of the CSSX solvent have been studied. No degradation
of the BOBCalixC6 was observed following continuous contact with alkaline nitrate
simulant for up to 570 hours at 53 ± 2°C. A thermal stability study spanning 110 days at
60°C showed no change in solvent performance, as measured by the Cs distribution
coefficient determined from a batch extraction, scrub and strip protocol. Although the
solvent in contact with the 0.05 M nitric acid scrub solution had a slight yellow tint,
electrospray-mass spectroscopic measurements failed to detect any evidence of nitrated
products. A trace amount of dioctylamine was detected, suggesting some decomposition of
trioctylamine had occurred. Partitioning of solvent components and potential organic
compounds contained in the waste were also studied. Annual solubility losses to the
aqueous output streams will be <15% for the low cost modifier and <1% for the calixarene.
Some organic compounds in the waste feed will partition to the organic phase; however,
these compounds remove easily by alkaline washing, suggesting that the extraction
segment of the flow sheet may be self-purging.

Contactor Tests using SRS Simulant Waste and Internal Cs-
137 Irradiation

Studies of the "second generation" CSSX solvent with 2-cm contactors were initiated in
FY 2000 at Argonne National Laboratory. Work with large contactors is being performed at
ORNL to increase the reliability of engineering design extrapolations. Prior to FY 2000, no
studies with the CSSX solvent and contactors larger than 2-cm had been performed.
Commercially available 5-cm contactors were procured for these studies.

Throughput and phase separation. Initial hydraulic testing was performed using a
single centrifugal contactor stage.22 Relative organic and aqueous volumetric flowrates
(O/A ratios) were established at values consistent with CSSX flowsheet conditions. At each
combination of organic and aqueous flow rates, the contactor speed was varied until cross-
phase contamination was observed in either or both phases. The onset of cross-phase
contamination established a point defining the contactor-operating envelope for the specific
test condition. Testing was performed at a sufficient number of flow conditions to establish
operating envelopes applicable to the extraction, scrubbing, and stripping sections of the
CSSX flowsheet.

Mass transfer. Testing also involved contacting a solute-containing phase with an
opposing phase in a single, 5-cm centrifugal contactor and a four-stage contactor
assembly.23 Solution compositions and flow conditions representative of those expected in
the extraction, scrubbing, and stripping sections of the flowsheet were applied. Flowrates
and contactor speeds used in testing were based on the results of previous
throughput/phase separation testing. Both flowrates and contactor speeds were varied to
investigate possible effects of residence time on mass transfer performance. Prior to
testing, samples of both feed solutions were collected and equilibrated under controlled
conditions. Solute concentrations in the equilibrated phases were used to determine
equilibrium distribution coefficients. These values were compared against results from
contactor testing to determine stage efficiency values. Stage efficiencies > 80% were
measured.

Hydraulic performance. A test apparatus was designed, fabricated, and assembled
for experiments designed to ascertain the impacts that solvent decomposition products
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(from internal irradiation of the CSSX solvent) may have on the hydraulic performance of
the centrifugal contactors.24 Preliminary test results for a radiation dose equivalent to two
years of plant operation have not identified any contactor hydraulic performance issues.

Waste Simulant 2-cm Contactor Flowsheet Tests

The CSSX process to remove Cs from SRS HLW was tested in a minicontactor (2-cm
centrifugal contactor). In the first phase of this effort, the minicontactor stage efficiency was
improved from 60 to 80% so that the complete CSSX flowsheet could be carried out in 32
contactor stages. Then, using a 32-stage unit, the CSSX flowsheet was demonstrated, first
without solvent recycle, and then with solvent recycle.25 Two tests of the CSSX process
were made without solvent recycle. The first flowsheet test ran well early in the test, but the
Cs concentration in the aqueous raffinate concentration climbed with time. The decrease in
the DF with time was attributed to a temperature rise in the extraction section.

In the second flowsheet test without solvent recycle, the feed temperature was controlled
by: 1) cooling the laboratory from 25 to 18°C; 2) cooling the simulant feed to the contactor
in an ice bath; 3) not turning on the rotors in the extraction section until they were needed;
and 4) turning on the rotors in the scrub and strip sections one hour before the test. As
shown in Figure 3, this second CSSX flowsheet test without solvent recycle worked very
well over the entire two-hour test period. The CF quickly increased to 16.0 ± 0.9. The
stripping factor was high throughout the test with an average value of 74,000 ± 13,000 after
the first five minutes. The DF was high throughout the test with an average value of 69,000
± 14,000 after the first five minutes. The temperature of the aqueous raffinate never
exceeded 32°C; it rose from 22 to 29°C during this second test
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Figure 3. Change in the Stripping, Decontamination, and
Concentration Factors with Time for 2-cm Centrifugal

Contactor Flowsheet Test without Solvent Recycle

The CSSX flowsheet with solvent recycle was very similar to the first two tests except that
the solvent was recycled four times. To achieve this much recycle, the test lasted three
hours. After correcting initial hydraulic problems, the process operated with a CF of 14.6 ±
1.1, a DF of 82,000 ± 17,000, and a stripping factor of 117,000 ± 20,000. The stripping
factor was obviously adequate for the solvent to be recycled. It kept the Cs concentration
in the recycled solvent low and allowed the extraction section to perform well. The
temperature management plan was also successful.

SMALL TANK TETRAPHENYLBORATE
PRECIPITATION
The STTP is a continuous precipitation process that mixes salt solution, sodium
tetraphenylborate (NaTPB), a slurry of MST, spent wash water, and dilution water in a
Continuously Stirred Tank Reactor (CSTR). Under optimum conditions obtained in the
CSTR, soluble Cs and K precipitate as tetraphenylborate (TPB) salts and MST sorbs Sr
and actinides. The salts and MST solids are readily filtered to achieve the desired DF, but
the process has inherent risks due to the catalytic decomposition of TPB (to form benzene)
and foaming of the slurry. Extensive product decomposition studies were conducted to
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identify the key catalysts and reaction mechanism. Also, effective antifoam performance
has been demonstrated in CSTR tests with radioactive simulant and real waste.

Tetraphenylborate Decomposition Studies

Catalytic decomposition of TPB is a high-risk area, which must be resolved if STTP is to be
selected as the process for removal of Cs from the SRS HLW tanks. The workscope to
address these issues contains three primary elements: 1) developing an increased
understanding of the catalyst system, 2) evaluating the catalytic activity in HLW samples,
and 3) demonstrating the performance of the CSTR system in the presence of a significant
decomposition.

To develop an increased understanding of the catalyst system, experts in the field of
catalysis were contracted to review past work on the catalytic degradation of TPB and to
guide future work in this area. As part of this effort, the consultants conducted literature
studies documenting potential mechanisms for TPB degradation. The Suzuki Coupling
Reaction, in which TPB hydrolysis by Palladium (Pd) and/or mercury (Hg) has been
demonstrated, was proposed as the possible mechanism for the TPB decomposition.
Studies were conducted to determine if the proposed mechanism was correct;26,27

additional tests are being conducted in FY 2001.

The second aspect of this work continues to examine the catalytic activity of real waste.
These tests will not only provide insight into the potential reaction rates that may be
observed with real waste, but will also provide insight into the catalytic mechanism based
on extensive analysis of the waste composition. In FY 2000, six SRS waste tanks were
sampled for characterization and testing. Based on historical knowledge, these tanks were
selected to be representative of the SRS storage tank waste and to bound the catalytic
decomposition rates. Tests with these tank wastes were initiated in late FY 2000 and
continue in FY 2001.

The third aspect of the testing involved a 20-L CSTR (1/4000 scale) demonstration of the
precipitation process in the presence of a significant decomposition reaction. The intent of
this testing was to demonstrate that the proposed precipitation process would continue to
provide decontaminated salt solution even in the presence of a significant decomposition
reaction. Work completed in FY 2000 defined a simulated catalyst system using reduced
Pd supported on alumina, for use in the 20-L CSTR tests. An SRS average waste salt
solution was used during these tests. The objective of the test, based on benzene
generation data from studies of HLW Tank 48, was to achieve a benzene generation rate
of 10 milligram per liter-hour (mg/[L-h]) at 10 wt% solids in the concentration tank. At 25°C
and 7.5 wt% solids in the concentrate tank, a benzene generation rate of 15 mg/(L-h) was
achieved. As a result, the following catalyst system was recommended for the 20-L test
system at ORNL: 7.8 mg/L Pd(0) on alumina powder, 80 mg/L Hg(II) nitrate, 720 mg/L
benzene, 500 mg/L phenylboronic acid, and 1000 mg/L IIT B52 antifoam.28

In summarizing work completed during FY 2000, substantial progress was made in
characterizing and understanding the catalytic decomposition mechanism. Major progress
included: 1) contracting experts to assist with the catalyst characterization and
development; 2) identification of the Suzuki Coupling Reaction as the potential mechanism
for the decomposition; 3) verifying that Pd(0), platinum(0), rhodium(0), and ruthenium(0) on
alumina are catalytically active; 4) showing Pd is capable of catalyzing the degradation in
the absence of Hg but that when Hg is added as diphenylmercury the rate is greatly
increased; 5) showing that Hg promoted catalytic decomposition while silver and cadmium
did not; 6) demonstrating that bi-metallic complexes between Pd and copper, iron,
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rhodium, or ruthenium showed no significant synergistic effects; and 7) showing that Pd(II)
reduced in simulated waste to form nanoclusters, some of which incorporated Hg.

Cs Precipitation Kinetics

A 20-L CSTR test of the STTP process to evaluate the decontamination and the antifoam
efficiency was completed during FY 2000.29 The system used in the test for FY 2000
included two CSTRs operating in series and was a single-pass, 72-hour test with an 8-hour
residence time in the CSTRs. The slurries in each vessel were mixed at 1200 to 1250 rpm
while maintaining the temperature at 25°C. In this test no sludge or catalyst was added to
the salt feed. Antifoam concentrations of IIT B52 were maintained at 50 ppm/v (parts per
million by volume) in each CSTR and 100 ppm/v in the Slurry Concentration Tank. The DF
values for Cs, Sr, and U exceeded the Waste Acceptance Criteria standards needed for
filtrate disposal in saltstone (Figure 4). High-pressure liquid chromatography analyses
showed that no measurable NaTPB decomposition occurred during the test.

Figure 4. Test 3 Cesium-137 DF

An additional 20-L CSTR test was initiated in early FY 2001. The test used a simulated
catalyst [Pd(0) on alumina], the new recommended antifoam, and did not recycle wash
water. Run 4 was initiated at 25°C and benzene was not added to the system; this was
done to determine if the decomposition reaction would initiate in the absence of benzene.
After ~16 hours of operation, no benzene was detected in the headspace of any tanks in
the system. Subsequently, benzene was added to the first CSTR. After ~30 hours of
operation, in-cell counting indicated that Cs DF on the order of 40,000 was attained and
the benzene generation rate was >30 mg/(L-h) in the first CSTR. During this period, the
benzene generation rate was ~3 times the target value, indicating that tetraphenylborate
(TPB) was actively decomposing. Operation at 25°C continued until a target value of ~10
wt% solids were obtained in the concentrate tank. During the entire 25°C operation, Cs DF
was maintained between 15,000 and 40,000 in all tanks, which exceeds design
requirement for a Cs DF >10,000 for the STTP process.
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The temperature of the 20-L CSTR system was then raised to 45°C after reaching ~10
wt% solids in the concentrate tank. The increased temperature resulted in an increased
benzene generation rate, indicating that the rate of decomposition increased. However, the
DF was maintained during the entire 45°C operational period. This significant result
indicates the robustness of the CSTR operation, even well above normal operating
temperatures.

A real waste CSTR test will be conducted in FY 2001 utilizing two 1-L CSTRs in series.
During initial operation at 25°C, it will be determined if the system can meet the design DF
for Cs, Sr, and alpha emitters. The Cs DF must be maintained at >10,000 for at least two
system turnovers. The antifoam developed and selected based on previous testing will be
utilized in this real waste CSTR test and stable operation will be demonstrated. After
operation at 25°C, the temperature will be raised to 45°C to determine the reactivity of
catalysts present in the real waste sample and to evaluate the robustness of the process.
This task will be conducted following the completion of 1/4000-scale CSTR testing.

Antifoam Development

The primary objective of this work was to identify a more effective antifoam agent to
mitigate foaming during precipitation, concentration, and washing in the CSTRs. A
research contract was established with a known expert in the field of foam formation at the
Illinois Institute of Technology (IIT). IIT studied the foaming problem in a 10% potassium
tetraphenylborate (KTPB) slurry and determined that KTPB particles acted to effectively
stabilize the foam. IIT identified three potential antifoam agents and all three antifoam
agents were tested using simulated wastes. The IIT B52 antifoam agent performed better
than the other antifoams at preventing foaming and was also found to be an effective
defoamer.30 The IIT mechanism involves disintegration of the KTPB particle structure at
the gas/liquid interface. After the IIT B52 was identified as the best performer in tests by IIT
and SRTC,31 it was recommended for demonstration in the 20-L CSTR test system at
ORNL. The 20-L antifoam test demonstrated that the IIT B52 antifoam was effective at
controlling the foam in both CSTRs and in the concentrate tank.

Washing and Filtration Studies

Bench scale tests were conducted during FY 2000 to determine the effect of the various
antifoams on the recovery of NaTPB during the washing phase of the process.31 Recovery
of TPB with no antifoam typically averaged ~60%. With the IIT B52 antifoam (which gave
the best results as an antifoaming and defoaming agent) the NaTPB recovery dropped to
13%. Washing tests were also used on the sludge from the third 20-L CSTR run at ORNL,
which also used the IIT B52 antifoam agent. These washing tests indicated that ~10% of
the excess TPB was recovered.29

The NaTPB recovery is primarily an economic issue; however, lower recoveries of TPB will
result in the generation of larger quantities of benzene during the hydrolysis reaction.
Preliminary analysis indicated that the low recovery of NaTPB was not a major impact on
the economics of the STTP process. Additional work on the NaTPB will be conducted, if
needed, after the down-selection process has been completed.

SUMMARY
Evaluation of technical issues and concerns identified in previous phases of SPP led to a
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narrowed list of issues that are believed to represent high technical risks to implementation
of the three alternative Cs removal processes and the required Sr and actinide removal.
The Tanks Focus Area prepared an integrated Research and Development Program Plan1

describing the activities required to satisfactorily resolving these issues prior to a
technology down-selection decision. Tests to resolve these issues have been conducted
with simulated wastes. Final confirmations of key parameters and flowsheet
demonstrations have been conducted with real waste samples. The program remains
focused on providing the needed results to support a DOE down-selection decision by
June 2001.
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Executive Summary
The Department of Energy's (DOE) Savannah River Site (SRS) high-level
waste (HLW) program is responsible for storage, treatment, and
immobilization of HLW for disposal. The Salt Processing Project (SPP) is
the salt (soluble) waste treatment portion of the SRS HLW effort. The overall
SPP encompasses the selection, design, construction and operation of
treatment technologies to prepare the salt waste feed material for the site's
Saltstone Production Facility (SPF) and vitrification facility (Defense Waste
Processing Facility [DWPF]). Major constituents that must be removed from
the salt waste and sent as feed to DWPF include actinides, strontium, and
cesium.

SRS successfully demonstrated the In-Tank Precipitation (ITP) process for
salt waste treatment both on a moderate and full-scale basis with SRS salt
waste in the 1980s. The ITP process separates the cesium isotopes from
the non-radioactive salts by tetraphenylborate precipitation. By 1995, the
site's contractor, Westinghouse Savannah River Company (WSRC),
completed design and construction activities for the ITP facility. During
radioactive startup of ITP in 1995, benzene was released at higher than
predicted rates. WSRC initiated additional laboratory and facility tests to
determine the cause of the escalated benzene generation and to return the
facility to a safer status by removing the benzene contained within the
facility. In August 1996, the Defense Nuclear Facility Safety Board (DNFSB)
issued Recommendation 96-1. The DNFSB recommended that operations
and testing in the ITP Facility not proceed without an improved
understanding of the mechanisms of benzene generation, retention, and
release.

WSRC studied the chemical, physical, and mechanical properties of the ITP
process to investigate and explain benzene generation, retention, and
release. Conclusions from the WSRC test program showed that the
benzene release rates associated with ITP facility operation could exceed
the capability of the current plant hardware and systems. On February 20,
1998, DOE?Savannah River (SR) concurred with the WSRC evaluation of
the ITP chemistry data and directed WSRC to perform an evaluation of
alternatives to the current system configuration for HLW salt removal,
treatment, and disposal.

An extensive systems engineering evaluation of over 140 alternative cesium
removal processes reduced the list of candidates to four alternatives:
Crystalline Silicotitanate Non-Elutable Ion Exchange, Caustic Side Solvent

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Extraction, Small Tank Tetraphenylborate Precipitation, and Direct Grouting
(with no cesium removal). Further review eliminated Direct Grouting as an
option, and the remaining three alternative processes are currently being
pursued in an extensive research and development program.

In 1999, DOE-Headquarters asked the National Academy of Sciences
(NAS) to independently review the Department's evaluation of technologies
to replace ITP. As a result of the NAS review, DOE agreed that further
research and development on each alternative was required to reduce
technical uncertainty prior to a down-selection. In March 2000, DOE-
Headquarters requested the Tanks Focus Area (TFA) to assume
management responsibility for the SPP technology development program at
SRS. The TFA was requested to review and revise the technology
development roadmaps, as necessary, develop down-selection criteria, and
prepare a comprehensive Research and Development Program Plan for the
three candidate cesium removal technologies, as well as the alpha and
strontium removal technologies that are part of the overall SPP.

This Research and Development Program Plan describes the technology
development needs, continued effort for each process that must be satisfied
to reach a down-selection decision, as well as continuing technology
development required to support conceptual design activities for the SPP.
Previous results are summarized, and planned Fiscal Year (FY) 2001 work
is described and presented.

The SPP Research and Development Program is funded jointly by the DOE
Offices of Science and Technology (EM-50) and Project Completion (EM-
40). Participants in the program include WSRC's Savannah River
Technology Center, Oak Ridge National Laboratory, Argonne National
Laboratory, Sandia National Laboratories, Pacific Northwest National
Laboratory, and various universities and commercial vendors. Combined
program funding for FY00 was $13.1 million and total planned funding for
FY01 is $13.4 million.

A detailed integrated schedule of all research and development tasks has
been prepared and is being used by all program participants to manage and
to report status on their activities. The program is focused on resolving high-
risk areas for each alternative cesium-removal process by mid-FY01 to
support a DOE down-selection decision by June 2000.
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Fluidic Wave Action
Technology

Download Move (4.33 MB)

This video clip taken in
September 2000 shows
AEA Technology's fluidic
wave action technology for
unblocking a pipeline
blockage. The fluidic pulsing
method, whose repetitive
action results in erosion of
the solid surface, is similar
to an ocean wave crashing
onto a beach or jetty.

  
Pipeline Unplugging

Download Movie (2.69 MB)

Coming Soon. This video
of the slurry transport line at
Florida International
University shows a front
lighted resuspension of flow
of settled slurry and 20 wt%
solids using SRS simulant.
Pump RPM is increased
incrementally every 10
seconds.

In this FIU video, the pump
is stopped and the 20%
solids solution has setted at
the dip in the line, creating a
horizontal interface between
the clear supernatant and a
'fluid' layer of slurry after
heavier solids dropped out. 
Note: This movie can only
be viewed using Internet
Explorer
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at the Savannah River
Technology Center,
Clemson University, and
Florida International
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University, TFA is
sponsoring work to improve
processing, and reduce the
costs and technical risks
associated with high-level
waste processing. This
video provides a narrated
report on the results of high-
level waste melter
improvement efforts
conducted in FY00.

  
Russian Tank Retrieval
Demonstration Facility

Download Movie (32.92 MB)

The Mining and Chemical Combine
(MCC) underground weapons material
production facility in Zheleznogorsk,
Russia, is home to the Russian Tank
Retrieval and Closure Demonstration
Center (TRCDC). Here, two
underground tanks (39-ft dia x 98-ft
high) have been dedicated for testing
advanced equipment and technologies
for remediation of high-level radioactive
waste tanks prior to qualification for use
in cleanup activities in both Russia and
the United States.

  
Slope Line

Download Movie (1.76 MB)

Lighter solids flowing down
the sloped line toward the
vertex of the dip after the
heavier solids have dropped
out. 
Note: This movie can only
be viewed using Internet
Explorer
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Brochures

Cleaning Up the Salt: Tank 16
Annulus
Sites that Benefit
Savannah River Site 
Hanford Site

Getting Ready for Tank Closure
The U.S. Department of Energy is progressing in its efforts to remediate 273
underground storage tanks containing about 94 million gallons of radioactive
waste across the nation. At the Savannah River Site in South Carolina,
about 33 million gallons of high-level radioactive waste are stored in 51
underground tanks. The highly radioactive waste in these tanks is in the
form of sludge, saltcake, and salt solution. The waste was produced by
separating uranium and plutonium from irradiated fuel; the plutonium and
uranium were used to accomplish the site mission of producing special
nuclear materials for defense, space, and medical programs.

Constructed between 1951 and 1981, 43 of these tanks were built with both
a primary carbon steel liner and a secondary carbon steel pan. The space
between the liner and pan is the annulus. In some of the tanks, cracks have
developed in the primary liner and waste has leaked to the annulus.

Tank 16, a Type II tank, is an example of such a tank. Waste has leaked
from this tank to the 5 foot high secondary containment wall and then to the
surrounding soil. The site removed the bulk saltcake and sludge from the
tank using an oxalic acid cleaning process and then flushed the annulus
with hot water; however, residual saltcake about 2 feet deep remains in the
annulus. Ventilation ductwork occupies much of the lower space of the
annulus, limiting access to the annulus floor and the salt within the
ductwork. The annulus and ductwork must be cleaned to meet the
regulators requirements and allow the site to close the tanks.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.doe.gov/
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Finding the Answer
To date, no proven methods exist for removing the highly radioactive waste
from the annulus geometry. In 1998, the Tanks Focus Area will work with
the tank management staff at the Savannah River Site to analyze the
residual material. The purpose is to determine the retrieval performance
objectives, effective retrieval methods, and to define the available access for
retrieval systems. The goal is to adapt an industrially available spray or
crawler system to dislodge through dissolution or mechanical methods and
remove the saltcake from the annulus.

Existing industrial equipment will be evaluated to take advantage of
equipment design and operation experience gained from other applications,
thus reducing costs. The selected equipment will be adapted to this
application.

To ensure broad benefit from this work, the technology selected will also be
applicable or adaptable to removal of salt from the cooling-coil-filled double-
shell tanks at the Savannah River Site as well as from the single-shell tanks
at the Hanford Site in Washington State. The Hanford Site contains a few
dozen salt-filled tanks that may need to be cleaned to meet regulators
requirements. This cleanup is scheduled to occur during Phase I
privatization and will be completed as part of Phase 2 privatization. Hence,
the use of industrial technology at the Savannah River Site broadens the
base of available vendors for Phase 2 activities.

Once a technology is selected, tests will be done in an existing facility
designed for this sort of work. If the technology performs well in these
nonradioactive tests, detailed plans will be developed to deploy the
technology at the site.

Key Technology Events
 1998 - Demonstrate technology in Tank 16 annulus (decision point

for implementation)

 1999 - Publish report on hot demonstration results

All four of the Type II tanks have developed stress corrosion
cracks in the primary liners, allowing some waste to seep into
the annulus. The 1,030,000-gallon-capacity tanks are 85 feet in
diameter and almost as tall as a 3-story building. Each tank has
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a single central roof-support column. The tanks have 44 parallel
cooling water coils suspended from the roof.

Partners in the Solution
Site Users: Savannah River Site

Other Potential Sites: Hanford Site

Producers and Developers: To be determined

To clean the salt from the confined space between the primary
liner and secondary pan, the Tanks Focus Area will work with
the users at the Savannah River Site to determine the retrieval
performance objectives, effective retrieval methods, and to
define the available access for retrieval systems. The goal is to
adapt an industrially available spray or crawler system to
dislodge - through dissolution or mechanical methods - and
remove the saltcake from the annulus, shown here.

Revised: December 2, 1999
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Technology Abstract
Borehole Miner

At Oak Ridge Reservation in Tennessee, five tanks that supported a
geologic disposal project (the Old Hydrofracture Tanks) are scheduled
for remediation. These tanks have capacities ranging from 13,000 to
25,000 gallons and contain a total of 6,100 gallons of settled sludge
and 37,000 gallons of supernatant with moderate levels of
radioactivity. For remediation, the waste must be retrieved from the
tanks. The liquid is relatively easy to remove; however, traditional
methods lack the energy of the Borehole Miner and are not as
effective in removing stubborn wastes. Traditional methods typically
require multiple risers, and many tanks do not have enough risers for
conventional sluicing arrangements. Further, traditional methods,
because of the time involved, increase the risk of radiation exposure
to workers and the total cost of remediation.

The Borehole Miner (see photo) can solve several of the problems
with traditional sluicing. For tanks with limited riser access, the system
can be fitted with an integral pump and deployed down a single 12-
inch-diameter riser. The Borehole Miner is an innovative solids
removal system that directs a high-pressure, moderate-flow-rate
water jet close to the walls, floors, and internal equipment of waste
storage. The water jet produces pressures from 500 to 3,000 pounds
per square inch with flow rates of 20 to 200 gallons per minute. The
high-energy water jet is delivered by a nozzle that can be remotely
extended ten feet or more, tanks (see photo) angled from a horizontal
to a nearly vertical position, and rotated about its supporting mast,
thus-allowing the jet to be directed to any in-tank location. At Oak
Ridge a separate pump is used to remove water and dislodged sludge
and heel.

In addition to the work at the Oak Ridge Reservation, the Borehole
Miner could remediate waste at the Hanford Site and the Savannah
River Site (with equipment modification).

Revised: December 2, 1999
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Oak Ridge
Reservation

Savannah River Site

Hanford Site

Idaho National
Engineering

& Environmental
Laboratory

The Tanks Focus
Area has adapted,

tested, and
deployed the

Borehole Miner,
based on an off-the-

shelf technology
that can tackle
hardened tank

waste, a difficult
waste removal

problem at several
DOE sites.

 

FOCUS ON...

Borehole Miner with Extendible
Nozzle
Tanks Focus Area
Applies Mining Technology to Retrieve Waste
The U.S. Department of Energy and its Tanks Focus Area are working to close 271
tanks that contain approximately 90,000,000 gallons of radioactive waste, which if
spread across a football field would be roughly half as tall as the Washington
Monument. This waste is a legacy of our defense-related projects.

Some of this waste has been sitting in the tanks for more than 50 years. Over time,
solids in the waste, including gelatinous chemical compounds and precipitated salts,
have formed a dense layer of sludge on the bottom of tanks. While the upper liquid
layer (called supernate) can be removed through pumping, the sludge is harder to
remove.

Removal is made more difficult by limited access into tanks, such as the five Old
Hydrofracture Tanks at the Oak Ridge Reservation in Tennessee. These five tanks,
some of which are rubberlined, have limited access.

From 1962 to 1980, hydrofracture disposal was done at the Oak Ridge Reservation;
five underground tanks, known as the Old Hydrofracture Tanks, held the waste
before disposal. The tanks range in diameter from 8 to 10.5 feet and are 23 to 45 feet
long. A radioactive sludge layer up to18 inches thick and covered by supernate was
left in each tank. The waste needs to be transferred to newer storage tanks, allowing
the old tanks to be closed.

Based on a technology used to mine uranium deposits in Wyoming, the Tanks
Focus Area adapted the Borehole Miner for tank waste retrieval. This

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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technology was used at the Oak Ridge Reservation to remove previously
inaccessible sludge, supporting the site's work toward tank closure.

To remove the sludge, the Tanks Focus Area has identified a technology used in
mining that does the trick - the Extendible Nozzle Borehole Miner. Waterjet
Technology, Inc. (was Quest Integrated, Inc.) developed the Extendible Nozzle
Borehole Miner in the 1970s. The miner uses a high-pressure waterjet nozzle that
can be mechanically extended to effectively excavate and retrieve minerals through
small boreholes. The technology has been used for mining uranium, coal,
phosphates, and tar sands.

Extendible Arm Makes Inaccessible Sludge
Accessible
The "beauty" of the Borehole Miner is its extendible arm or nozzle that can extend up
to 10 feet, putting the jet closer to the waste. The nozzle can be remotely extended
downward at angles from horizontal to nearly vertical and can rotate around the mast.
The waterjets on the extendible arm operate at pressures of 500 to 3,000 pounds per
square inch with water flow rates of 20 to 200 gallons per minute. An integrated jet
pump can be used with the extendible nozzle to remove the dislodged waste and
water.

The extendible nozzle is the key to the Borehole Miner. The extendible nozzle
can be remotely extended up to 10 feet, extend downward at angles from
horizontal to nearly vertical, and rotate completely around the mast, thus
directing the high-pressure jet close to the waste. These features make the
miner a very valuable tool for removing previously inaccessible radioactive
sludge.

Industrial Technology Modified to Work
Inside Tanks
Retrieving radioactive sludge from underground tanks is a very different problem from
previous mining applications of this technology. Working with industry, the Tanks
Focus Area modified this technology to allow the extendible arm to access more of
the tank and to make deployment simpler.

Since 1996, the Tanks Focus Area has worked in partnership with Waterjet
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Technology, Inc., to develop and test the Borehole Miner for sludge retrieval. In June
1998, the Oak Ridge Reservation deployed the miner in the first tank, T-3. Retrieval
was completed in five tanks in July 1998.

For mining, the operator does not necessarily need to see what is happening, but in
tank waste retrieval, understanding where the nozzle is in the tank and what is
happening is critical for safe, efficient operation.

In-tank cameras would be clouded by mist, so Pacific Northwest National Laboratory,
working with Sandia National Laboratories, developed a simple operator interface
from commercially available software. The interface provides a real-time three-
dimensional, animated model of the nozzle, using information fed from sensors on
the nozzle.

Borehole Miner Retrieves Sludge
Since 1996, the Tanks Focus Area has worked with Waterjet Technology, Inc., to test
and modify the Borehole Miner for tank remediation. The Borehole Miner was
designed, constructed, and deployed specifically to remove sludge from the Old
Hydrofracture Tanks. The Borehole Miner was transferred to Oak Ridge in July 1997,
and nonradioactive testing began in October 1997.

Testing showed the Borehole Miner could successfully dislodge simulated waste
even when covered by a deep liquid layer. In June 1998, the miner began removing
sludge from Tank T-3. By the end of July 1998 sludge was removed from all five
tanks.

The Borehole Miner along with the transfer valves and piping are mounted on
a model of the Old Hydrofracture Tanks at Oak Ridge Reservation during
nonradioactive testing.

"Pacific Northwest National Laboratory had been working on a variety of other
waterjet-related tasks when Waterjet Technology, Inc. staff demonstrated the system
during a routine plant visit. It was immediately clear that this technology had strong
application for radioactive waste retrieval."

- Mike Rinker, Principal Investigator on Technology
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Tanks Focus Area Part of a Team Effort
Developing the Borehole Miner was a team effort. Pacific Northwest National
Laboratory and Waterjet Technology, Inc. (under contract to Pacific Northwest)
provided the Borehole Miner and support equipment as well as on-site support for
equipment integration and deployment during testing at the cold facility. Oak Ridge
National Laboratory and CDM, the on-site subcontractor, performed nonradioactive
testing and deployed the miner in the Old Hydrofracture Tanks.

The U.S. Department of Energy at Oak Ridge's Office of Environmental Restoration
provided site resources. Pacific Northwest National Laboratory will evaluate data
provided by Oak Ridge National Laboratory and issue the report on the system
performance and applicability to other tank remediation sites.

The Energy Department's Offices of Science and Technology, Waste Management,
and Environmental Restoration created and fund the Tanks Focus Area. The U.S.
Department of Energy's Richland Operations Office leads the Tanks Focus Area.
Pacific Northwest National Laboratory leads the Tanks Focus Area Technical Team.

"Working closely with the site users and private industry, the Tanks Focus Area has
brought another technology - the Borehole Miner - to bear on the nation's radioactive
tank waste. With the successful deployment of this technology, the U.S. Department
of Energy now has five more clean tanks."

- Terri Stewart, Tanks Focus Area, Technical Team Manager

For More Information

For technical information on the Borehole Miner, contact Pete
Gibbons, Retrieval Technology Integration Manager, at 509-372-0095
or peter_w_gibbons@rl.gov.

Dave Geiser 
Office of Science and Technology 
U.S. Department of Energy-
Headquarters 
Phone: 301-903-7640 
E-Mail: david.geiser@em.doe.gov

Ted Pietrok 
TFA Program Manager 
U.S. Department of Energy 
Richland Operations Office 
Phone: 509-372-4546 
E-Mail: theodore_p_pietrok@rl.gov

Tom Brouns 
TFA Technical Team Manager 
Pacific Northwest National
Laboratory 
Phone: 509-372-4718 
E-Mail: tom.brouns@pnl.gov

Tanks Focus Area Technical
Team 
Home Page:
http://www.pnl.gov/tfa

Revised: December 2, 1999
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Technology Abstract
Burnishing Sample Tool for West

Valley
The West Valley Demonstration Project (WVDP) in New York is home
to the only commercial nuclear fuel reprocessing plant to operate in
the United States. In the early 1960s, two underground storage tanks
were built to hold the alkaline waste generated by reprocessing
activities. Only one tank (identified as 8D-2) was used for waste
storage. Pretreatment of the tank waste in preparation for vitrification
began in 1998. The supernatant from 8D-2 was transferred through
ion-exchange columns located inside spare HLW Tank 8D-1,
containing a sand-like material called zeolite that removed greater
than 99.9% of the radioactive materials (mostly cesium-137).
Treatment of the first phase of WVDP high-level waste (HLW) was
completed in June 1998. The second stage of vitrification and tank
heel removal from the tanks could last through the end of fiscal year
2001. Consultations with the NRC have been started to determine at
what point the remaining waste can be classified as other than high-
level waste and vitrification operations concluded.

To establish the cleanliness and radiological characterization of tanks
8D-1 and 8D-2, WVDP needs to remotely obtain various samples from
within its HLW tanks, and transfer those samples to a laboratory for
analysis. The types of samples desired include: loose-solid material
samples from the tank floor, and samples of material adhering to the
tank floor, walls and other structural members within the tank. The
Tanks Focus Area is teaming with WVPD users and Robotics
Crosscutting Program staff at Oak Ridge National Laboratory to
develop a sampling device to characterize the cleanup efforts of the
WVDP tanks. This sampler will take a representative sample from
inside the tank that will determine the per-square inch contamination
of the tanks. From these samples, an estimate of the total
contamination inside the tank can be determined, allowing decisions
on future closure activities to proceed.

References:

Bernatz, G.F, 1999. Summary Design Criteria (for the West Valley

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Technology Abstract

http://emslws03/tfa/abstracts/wvsample.htm[10/13/2009 11:08:48 AM]

Sampling System)", WVNS-SDC-092, Rev. O, West Valley Nuclear
Services, (December).

TFA Home Page, West Valley Demonstration Project, December 2,
1999, sites/wvalley.stm.

Killough, S.M., B. L. Burks, 2000. West Valley Grab Sampler
Prototype Test Report, DOC#, Oak Ridge National Laboratory,
(March).

Revised: May 2, 2000
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Countercurrent Decanting
One of the challenges of treating radioactive tank waste for final disposal is
the viscous sludge on the bottom of some Savannah River Site, Oak Ridge
Reservation, and Hanford Site tanks. This sludge is a thick layer containing
chemicals that have precipitated or settled to the bottom of the tank. These
sludges contain highly radioactive elements that need to be disposed of as
high-level waste. The sludges also contain nonradioactive components that
could be disposed of as low-level waste (which is less expensive) or that
will upset future immobilization processes, such as vitrification. Therefore,
components that do not require expensive high-level waste disposal and/or
that will complicate immobilization need to be removed.

The current plans at the Savannah River and Hanford Sites are to process
the sludge in large batches (1,000,000 gallons) either in the tank or in large
processing containers. Processing the waste in these large batches is
relatively simple but, overall, has poor efficiency and less control of mixing,
mass transfer, heat transfer, and chemical kinetics. One answer to these
disadvantages is to use continuous processing instead of batch processing.
One continuous processing method being considered is countercurrent
decanting. This method can process the waste in smaller equipment (which
will cost less), presents less risk, provides better control, and produces less
impact and faster recovery from process upsets.

Problem Being Solved
One of the U.S. Department of Energy's primary goals is to immobilize the
radioactive waste stored in underground tanks at several locations across
the country. This can be done by turning all of the waste into glass or
another form that will safely entrap the radionuclides and hazardous
chemicals for hundreds of years. However, this is a very expensive process,
and the government does not have unlimited money. Therefore, a great
need exists to separate the tank waste into high- and low-level waste. The
low-level waste can be disposed of by simpler and less expensive methods
than the high-level waste and at less risk to the workers.

The current plans for accomplishing this require the waste to be mixed with
large volumes of water and possibly certain chemicals, such as sodium
hydroxide. Large volumes of wash solution, powerful mixing pumps, and
long settling times are required. This process is considered less than
efficient, and the equipment necessary will be expensive. An efficient

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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alternative that reduces the cost and the risk to workers is needed.
Countercurrent decantation could be this alternative.

Technology Information
Countercurrent decantation has been used by industry for years. With
adaptation, it can be used to more efficiently wash the radioactive sludges,
decant (remove) the liquids that contain the low-level waste chemicals that
will dissolve, and concentrate the radioactive components in the solids. This
technique uses a series of clarifiers to wash sludge in a cascade,
concentrating the sludge in the final stage and producing a liquid stream
with a very low solids content. Typically, three to seven small vessels are
connected such that sludge and wash water flow in opposite, or
countercurrent, directions. The use of smaller process vessels affords many
advantages over the use of the larger waste tanks. By reusing wash water,
the waste volume produced by the process is reduced and the load on the
evaporator is reduced. Large mixing pumps are not required for the small
process vessels. Intimate mixing of the sludge and the wash water can be
achieved during the introduction of these materials to each decantation unit.
This intimate mixing also enhances the action of small quantities of
flocculating agents on the settling rates observed for these systems, thereby
improving processing times. A number of flocculating agents have been
studied to date. These preliminary tests indicate that those flocculating
agents employed in the aluminum industry are the most effective in
increasing unit production rates. This method, which is more complex, can
process the waste in smaller equipment, presents less risk, and provides
better control, faster startups and shutdowns, and less impact and faster
recovery from process upsets.

Future Plans
During FY97, a pilot-scale countercurrent decant system will be designed,
fabricated, and installed at the Savannah River Site. Then, testing will be
done with simulated waste. In FY98, the pilot-scale system testing will be
completed using sludge simulants and flocculants identified in FY96. Also in
FY98, a continuous flow sludge separation system will be designed, and
procurement of this system will begin at the Hanford Site. In FY99, a
continuous sludge treatment system will be installed and demonstrated
using actual tank waste at the Hanford Site.

Team Involved
User: Savannah River Site
Producers and Developers: Westinghouse Savannah River Company,
Colorado Minerals Research Institute

References
Tanks Focus Area (TFA). 1996. Tanks Focus Area Multiyear Program Plan

http://www.srs.gov/
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FY97-FY99. PNNL-11272, Pacific Northwest National Laboratory, Richland,
Washington.

U.S. Department of Energy (DOE). 1996. Radioactive Tank Waste
Remediation Focus Area: Technology Summary. DOE/EM-0295, U.S.
Department of Energy, Washington.
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Brochures

Reaching Farther with the
Light-Duty Utility Arm
Sites that Benefit
Hanford Site

Far Out Waste
The U.S. Department of Energy is progressing in its efforts to remediate 273
underground storage tanks containing about 94 million gallons of radioactive
waste at four sites. With the support of the Tanks Focus Area and the Tank
Waste Remediation System, the technical data required to determine
retrieval performance objectives for 177 tanks at the Hanford Site in
Washington State is being collected through the Hanford Tanks Initiative.
The data is being obtained by deploying a characterization technology to
examine the waste and the surrounding soil and deploying an industrially
available retrieval technology adapted for use in radioactive tanks.

The key to closure is determining the retrieval performance criteria - how
much waste must be retrieved and what can be left in the tanks in terms of
amount of waste, types of waste, and levels of radioactivity? To meet the
performance criteria, the composition of residual waste remaining in the
tank must be determined.

Current technologies to sample residual waste are limited to those that can
sample directly below the small openings in the tanks (called risers).
However, there is often no waste remaining directly below the risers, and
even when such waste exists, sampling it alone can provide an inaccurate
representation of the tank contents.

Far and Away the Best Technology
The Light-Duty Utility Arm (LDUA), developed by the Tanks Focus Area,
contains a flexible and adaptive robotic arm that can be positioned in the

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.doe.gov/
http://www.hanford.gov/orp/index.html
http://www.hanford.gov/orp/index.html
http://www.hanford.gov/tanks/hti/hti.htm
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tanks through risers as small as 12 inches in diameter. It also contains a
telescoping deployment housing, a deployment vehicle, an operations
trailer, and various tools called end effectors. The end effectors can be
deployed at multiple elevations and positions within the tank. Various end
effectors can be used to survey, sample, and retrieve the waste.

Originally, the LDUA had a radial reach up to 13.5 feet from the centerline of
the tank opening. A new end effector called the Extended Reach End
Effector adds 81 inches (6.75 feet) to the arm's reach, providing the system
with the ability to reach over 20 feet. This end effector allows the LDUA to
obtain 50-milliliter surface samples from the tank walls and floor. The device
is pneumatically actuated and has a unique detachable sampler with a
clamping force of 50 to 300 pounds. As with all LDUA end effectors, the
extended reach device is designed to meet the requirements for safety in
operation, radiation, corrosion, and flammable gas specified for
deployments in Hanford tanks.

In fiscal year 1998, the Extended Reach End Effector will assess the waste
in Tank AX-104 in Hanford's 200-East Area using stereo video cameras. It
will also retrieve samples for laboratory analysis. This tank is one of the
larger tanks at Hanford, with a 1-million-gallon capacity. Other samplers
have been unable to reach the floor or walls of this tank to collect samples
of the residual waste. Plans are in place to use the end effector in another
tank at Hanford in the future.

Key Technology Events
 March 1998 - Complete LDUA sampling campaign in Hanford Tank

AX-104

 June 1998 - Issue preliminary analytical results

 September 1998 - Issue final analytical results
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The Extended Reach End Effector, shown here in a
nonradioactive demonstration, increases the reach of the Light-
Duty Utility Arm to over 20 feet. Outfitted with two cameras and
a sampler, the tool is well designed to take tank waste samples.

Partners in the Solution
Site Users: Hanford Site

Producers and Developers: Idaho National Engineering and
Environmental Laboratory, Los Alamos Technical Associates, Oak Ridge
National Laboratory, Sandia National Laboratories, Spar Aerospace Ltd,
Pacific Northwest National Laboratory, Westinghouse Hanford Company,
and Savannah River Technology Center

http://www.inel.gov/
http://www.inel.gov/
http://www.ornl.gov/ornlhome/home.htm
http://www.ornl.gov/ornlhome/home.htm
http://www.sandia.gov/
http://www.spar.ca/
http://www.pnl.gov/
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In fiscal year 1996, the Light-Duty Utility Arm was deployed in
Hanford Tank T-106. The Extended Reach End Effector now
will allow the device to sample contents over an even larger
area of a tank.

Revised: December 2, 1999
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Reference Abstract
North Tank Farm Data Report for the
Gunite and Associated Tanks at Oak
Ridge National Laboratory Oak Ridge,

Tennessee

Executive Summary

This report presents the data collected during the "hot tests" of the
waste retrieval equipment developed as a part of a treatability study
(TS) for the Gunite and associated tanks (GAAT) at Oak Ridge
National Laboratory (ORNL). The TS was performed to develop and
test an effective waste retrieval system for removing radiochemical
sludge heels from the GAAT underground storage tanks.

The TS was performed in two phases. The first phase incorporated
equipment design, testing and modification of the waste retrieval
system at the Tanks Technology Cold Test Facility and provided for
performance testing of each piece of equipment and for the integrated
system. The second phase of the TS, which began in June 1997, was
to prove the system in a radioactive environment [the GAAT North
Tank Farm (NTF)] through the transfer of tank waste from one tank
(W-3) to another tank (W-4) and then from W-4 to W-9 in the GAAT
South Tank Farm (STF). This testing, known as NTF operations, or
the hot test, built upon the testing performed in the first phase.

The NTF operations were used to verify that operating procedures and
ORNL radiological protection procedures were sufficient for the
protection of workers and the environment before proceeding to the
GAAT STF, a Category 3 nuclear facility. The remedial action phase
following the TS will complete waste retrieval activities for the
remaining tanks in the STF.

The following table shows the estimated performance of the waste
retrieval system for operations in each NTF tank and in the NTF
overall. Upon completion of the waste retrieval operations in each
tank, the U.S. Environmental Protection Agency and the Tennessee
Department of Environmental and Conservation agreed that the goals

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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of the TS and the record of decision for waste removal had been
achieved.

Testing performed in the NTF verified that the waste retrieval
equipment will be effective in removing waste from the larger STF
tanks. The phased approach used in the development and testing of
the equipment first as components, then as an integrated system in a
cold test environment, and finally in a radioactive environment has
culminated in the following to provide a safe and effective waste
retrieval system for the STF remedial action:

a waste retrieval system design is expected to be successful in
waste retrieval operations in the STF,
establishment of safe and effective operating parameters for the
equipment,
establishment of clear, concise procedures and practices,
training of operators, and
definition of preventive maintenance requirements for the
equipment.

The data presented in this report will be used to assist in the planning
and preparation for the STF remedial action.

Revised: December 6, 1999
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FOCUS ON…
Closing the Gunite Tanks Oak Ridge Reservation Takes Big
Steps Forward in Closing Gunite Tanks

Since the early 1990s, the Tanks Focus Area and its partners worked with the
Oak Ridge Reservation to bridge several gaps between the site's goals and
the application of available technologies. This collaboration resulted in
deployment of efficient and cost-effective technologies that are bringing the
site's Gunite and Associated Tanks (or GAAT's) closer to closure.

The Oak Ridge Reservation in Tennessee is one of five sites across the
country where

radioactive waste is being stored in underground
tanks. The Tanks Focus Area is working with the
site to clean the 34 tanks containing radioactive
waste from defense and research activities that
began in the 1940s. Twelve of the 34 tanks were
built using the gunite process, the same process
used to make in-ground swimming pools. These
tanks contain radioactive liquid and clay-like
sludge. None of these tanks is known to have
leaked waste. However, rainwater has seeped into
the tanks through corroded, abandoned
underground pipes.

Closing the Gunite tanks is the site's goal. In doing so, they meet federal
requirements and reduce the burden on taxpayers to maintain and monitor the
tanks. The Tanks Focus Area and its partners, along with the site's GAAT
Project team, have developed and deployed three critical technology systems
(that is, groups of technologies) that move the tanks closer to closure. The
systems are the Gunite Tank Cleaning System, the Pulsed Air Mixing System,
and the Pipe Plugging System.

Three Technologies…Unlimited Solutions

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Closeup of the Houdini vehicle grasping the Confined
Sluicing End Effector. The Confined Sluicing End

Effector is much more effective at removing residual
waste and introduces less water to the tank than

traditional sluicing methods. Also, the end effector is
smaller, lighter, and easier to manipulate than

previous technologies.

The Houdini vehicle is used
inside of tanks to mobilize
radioactive waste and to
position other tools. It can
fold up to fit through a 2-
foot-diameter riser and then
open to form a 4-foot by 5-
foot work platform inside the
tank.

Cleaning Challenges

Waste in the gunite tanks comes in a variety of physical forms, and is not
easily retrievable. In the 1980s, the site removed the bulk of the tank waste
using a form of sluicing, but was unable to achieve an acceptable level of
waste removal for tank closure. Also, historical records from the early 1940s do
not provide adequate information to know where many of the underground tank
pipes lead into the tanks. Digging up these pipes in order to plug them would
expose workers to higher-than-acceptable risks. Finally, the Gunite and
Associated Tanks are located in the center of the site surrounded by working
facilities, making safety and minimal disruption to site activities a critical factor.

The Gunite Tank Cleaning System includes three technologies:

Modified Light-Duty Utility Arm
Houdini remotely operated vehicle
Confined Sluicing End Effector

The Tanks Focus Area and its partners developed the Confined Sluicing End
Effector and the Light-Duty Utility Arm. The Robotics Crosscutting Program
developed the Houdini vehicle. Integrating the complimentary remote
capabilities of the robotic arm and vehicle has proved a highly successful
strategy for removing waste from the gunite tanks.

The sluicing end effector
uses rotating, pressurized
waterjets to cut apart and
slurry the sludge so it can be
pumped from the tank. This
end effector is easily
positioned using the
Modified Light-Duty Utility
Arm or the manipulator arm on the Houdini vehicle.

By September 1998, the Gunite Tank Cleaning System
had removed the bulk of the sludge from two gunite
tanks (W-3 and W-4), successfully meeting project
objectives to complete retrieval of the north gunite tank
farm. The system was then approved for use in the more
challenging south tank farm and was deployed in a third
tank (W 6). Again, the cleaning system met project
objectives for waste removal, leaving only one inch of
waste in the tanks.

The Confined Sluicing End Effector was also used to scour the concrete tank walls and in-tank hardware,
removing residual waste and contamination. Scouring the walls reduced the exposure rate by about 20%.
In 1999, improved cleaning capacity is being realized through development of a new high pressure Gunite
Scarification End Effector.

Pulsed Air Mixer:

One way to get sludge to "lighten up"
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At least 90% of the waste tanks must be removed to meet Federal Laws. The
Oak Ridge Reservation, with the Tanks Focus Area and its partners,

developed a tank cleaning system to remove the bulk of the waste. The
system is composed of the Confined Sluicing End Effector deployed on the

Modified Light-Duty Arm and a Houdinin remotely operated vehicle.

One of the challenges in retrieving tank waste is conditioning the sludges into a light, slow-settling slurry.
Sludges have a consistency ranging from maple syrup to peanut butter and are not easily pumped. The
Tanks Focus Area identified a commercial pulsed air mixing system suitable for separating the sludge. The
system delivers pulses of compressed air deep into the sludge. The resulting air bubbles cause the sludge
to rise, break apart, and mix with the liquid in the tank, leaving the heavy parts behind. This separation
creates a less dense sludge that can be safely pumped through waste transfer pipelines.

After a series of successful cold tests in June 1998, the pulsed air system was installed in Tank W-9. The
system was then integrated with additional waste conditioning and monitoring equipment. In December
1998, the mixer was successfully operated to mobilize the waste prior to sampling.

The pulsed air mixer forces air pulses into the tank
waste. These pulses create large bubbles, which

rise to the surface and pop. This action mixes the
dense sludge on the bottom of the tank with the
less dense liquid floating on top of the sludge.

Like many other Tanks Focus Area technologies, the pulsed air system can be used at other tank sites. For
example, the system was tested for the Idaho National Engineering and Environmental Laboratory to mix
dry grout solids and water for in-place stabilization of the residual tank waste

 

"The Pulsed Air Mixer is based on a
standard commercial tank mixer that was
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evaluated for 
waste tank mixing and selected for an

application that matched its strong points.
It separates the 

light waste fraction for safe transfer to a
new storage tank."

- Pete Gibbons, 
Retrieval Technology Integration Manager

 

Keeping Rain Out: Sealing the Pipes

Numerous small diameter pipes run under the ground

and into the gunite tanks. These pipes were used to deliver waste to and between the tanks. Some of these
pipes - which are now over 50 years old - have developed cracks. To date, hundreds of gallons of rainwater
have entered the tanks through these cracks. Rainwater that collects in the tanks must be retrieved and
disposed of as radioactive waste, increasing the time and expense of cleanup efforts. Then, the pipes must
be plugged to prevent more water from entering the tanks and creating a new waste volume that would
require future retrieval.

The Tanks Focus Area and the site adapted several tools that cut, clean, and seal the pipes all from inside
the tank. Off-the-shelf tools were adapted for operation in the tank by the Modified Light-Duty Utility Arm to
cut and clean the pipe end. After preparing the pipe end, a small cup containing epoxy resin is pushed onto
the pipe end and allowed to harden, creating an impervious seal. Adaptation of inexpensive commercial
tools and a simple capping tool design (~$400) were used to create a very cost-effective solution.

In May 1998, the first pipe plug was installed on a 3-inch diameter pipe near the roof of Tank W-6 to stop
water and air from leaking into the tank. An unexpected side benefit of this installation was an improvement
in the tank vacuum level by a factor of three. Improvements in a tank's vacuum system provide a greater
measure of performance in preventing the release of airborne contamination from the tanks.
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"Collaboration with the Tank Focus Area has
been instrumental in our Gunite and Associated

Tank waste retrieval activities."

- Gary Riner, U.S. D.O.E., Oak Ridge Operations
Office, GAAT Project Manager

CERCLA Treatability Study Guides Tank Cleanup at Oak Ridge
Reservation

In the early 1990s, managers and staff at the Oak
Ridge Reservation realized that they were uncertain
about

characteristics of the waste in the Gunite and
Associated Tanks,
the health and environmental risks posed by 
the waste, and 
cost-effective options for retrieving waste.

To gather the needed information, the site performed a treatability study under the Comprehensive
Environmental Response, Compensation, and Liability Act (known as CERCLA). The work completed by
the Gunite Tank Cleaning System fulfills the third need - the site now has detailed information including in-
tank testing of cost-effective retrieval equipment.

TO DO LIST: 
Close Gunite Tanks W-3 and W-4

 Remove liquid waste.

 Video profile surface of remaining
waste; look for large chunks of waste and
internal tank equipment that could cause
problems.

 Remove remaining waste using the
Gunite Tank Cleaning System; pump waste
to Tank W-9.

 Reduce the total sludge and water
volume to about 100 gallons.

 Scour internal tank walls to remove
radioactive waste.

 Seal off all pipes entering tank, except
risers needed to complete closure and
monitoring.

 Monitor slurry to make sure pipes won't
become plugged.

 Get official verification from Tennessee
Department of Environment and
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The Energy Department's
Offices of Science and
Technology, Waste
Management, and
Environmental Restoration
created and fund the Tanks
Focus Area.

The U.S. Department of
Energy's Richland Operations
Office leads the Tanks Focus
Area Program Management
Team.

Pacific Northwest National
Laboratory leads the Tanks
Focus Area Technical Team.

Conservation that tanks are clean in
compliance with federal regulations.

 Fill tank with grout.

Tanks Focus Area Part of a Team Effort

The Light-Duty Utility Arm was developed by Spar Aerospace Ltd., in conjunction with Oak Ridge National

Laboratory and Westinghouse Hanford Company. 

Its supporting subsystem and tools were developed by the following contributors:

Idaho National Engineering and Environmental Laboratory

Los Alamos Technical Associates
Oak Ridge National Laboratory
Sandia National Laboratories
Southwest Research Institute
Pacific Northwest National Laboratory
Savannah River Technology Center

The Robotics Crosscutting Program, working with Redzone Robotics,
developed the Houdini vehicle.

For the Confined Sluicing End Effector, responsible parties for
development and production included:

Waterjet Technology Ic.
Pacific Northwest National Laboratory
Westinghouse Hanford Company

Oak Ridge National Laboratory
University of Missouri at Rolla

"The Gunite Tank Cleaning System is a
huge success story…it could help clean up
the much more complex and much larger
scope projects at other parts of the DOE

complex nationwide." 
- Congress Zack Wamp

For the Pulsed Air Mixer deployment at Oak Ridge Reservation:

PulsAir Systems supplied the pulsed air 
mixer technology used in the oil industry.
Pacific Northwest National Laboratory 
evaluated the pulsed air technology for 
applicability in high-level waste tanks 
and determined system requirements 
for Tank W-9.
The University of Washington Applied 
Physics Laboratory designed and built
the hardware.

Oak Ridge National Laboratory and Pacific Northwest National Laboratory developed
and produced the pipe plugging system.

For technical information on gunite tank retrieval and closure, contact:
Pete Gibbons 
Retrieval Technology Integration

Larry Bustard
Closure Technology Integration
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Manager 
Numatec Hanford Company 
Phone: 509-372-4926 
E-Mail: peter_w_gibbons@rl.gov

Manager 
Sandia National Laboratories
Phone: 505-845-8661 
E-Mail: ldbusta@snl.gov
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Brochures

Heel Sampling with the Light-
Duty Utility Arm End Effectors
Sites that Benefit
Idaho National Engineering and Environmental Laboratory 
Hanford Site 
Oak Ridge Reservation

Understanding Heels
The Tanks Focus Area is working to remediate 273 underground storage
tanks containing about 94 million gallons of radioactive waste at four U.S.
Department of Energy sites. Of these tanks, 11 are located at the Idaho
Chemical Processing Plant within the Idaho National Engineering and
Environmental Laboratory (INEEL).

A settlement agreement between the state of Idaho and the Energy
Department Idaho Operations Office requires that the department cease use
of the 11 underground tanks by the year 2015. The tanks contain about 1.7
million gallons of liquid radioactive waste, some of which is currently being
calcined into a solid, granular form to further reduce the liquid waste
inventory. When the bulk of the waste has been pumped out of the tanks,
the tanks will still contain up to 13 inches of waste in the bottom (this waste
is called heels) because of the location of the retrieval lines.

With the help of the Tanks Focus Area, INEEL is exploring an accelerated
schedule to close these 11 tanks. Sampling and analysis of the tank heels
to determine compatibility with grout formulations is planned. The tank
environment is highly radioactive and access is limited, creating extra
challenges for obtaining heel samples. Samples are especially difficult to
obtain in off-riser locations. In addition, cooling coils that are about 6 inches
off the floor add to the challenge.

Together to Understand: Sampler and

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Arm
In fiscal year 1998, INEEL plans to sample the heel to validate its
composition. Then, an appropriate treatment option will be pursued. To
develop treatment options, the validation of baseline characterization results
using sample analysis from the heel sampling campaign is key. The
sampling will be done using end effectors on the Light-Duty Utility Arm,
developed by the Tanks Focus Area.

The LDUA is a mobile robotic system that can deploy tools, known as end
effectors, inside the tanks through small openings in the tank dome. The
LDUA system contains a flexible and adaptive robotic arm that can be
deployed through 12-inch or larger diameter risers. It also contains a
telescoping deployment housing on a track system built over the tanks and
an operations trailer. The system can deploy end effectors at multiple
elevations and positions within the tank, allowing sampling away from the
risers.

A variety of end effectors is available, including those for surveillance,
inspection, and sampling. At INEEL, these tools will include a gripper for
handling other tools, a stereo video camera to document tank waste
contents, and a sampler to retrieve portions of the waste for analysis.
Results of the deployment will help INEEL determine the best option for
closing the tanks.

The LDUA was deployed at the Hanford Site in Washington State to inspect
a tank dome, risers, and walls. It was also deployed at the Oak Ridge
Reservation in Tennessee to retrieve waste from the gunite tanks. The
operational experience from these sites was transferred to INEEL to support
their deployment.

Key Technology Events
 April 1998 - Finish design documents to allow operators to integrate

the arm with existing equipment

 June 1998 - Fabricate and test hardware components

 July 1998 - Integrate hardware components

 August 1998 - Complete readiness assessment

 September 1998 - Deploy the LDUA and retrieve tank heel samples
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The stereo camera is one of the end effectors the Light-Duty
Utility Arm will be fitted with to guide sampling in the tanks.

Partners in the Solution
Site Users: Idaho National Engineering and Environmental Laboratory

Producers and Developers: Idaho National Engineering and
Environmental Laboratory, Los Alamos Technical Associates, Oak Ridge
National Laboratory, Sandia National Laboratories, Spar Aerospace Ltd,
Pacific Northwest National Laboratory, Westinghouse Hanford Company,
and Westinghouse Savannah River Company

http://www.ornl.gov/home.html
http://www.ornl.gov/home.html
http://www.sandia.gov/
http://www.spar.ca/
http://www.pnl.gov/
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This sampler was designed to aspirate gas, liquid, and soft
solids into an evacuated sampling chamber. This chamber can
then be released by a solenoid valve into a cask for transfer to
the Radioanalytical Laboratory at INEEL.

Revised: December 2, 1999
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FOCUS ON...
Applying International Technology
to Solve U.S. Problems

International Efforts Increase to Solve
Environmental Nuclear Problems

The United States and other countries are working together to
demonstrate and deploy technologies to remediate defense-
related radioactive waste stored in underground tanks. For
decades, governments did not discuss nuclear waste
management; socio-political boundaries meant each country
worked in isolation. Since the Cold War ended, this situation
has been changing. Through the Tanks Focus Area, the U.S.
Department of Energy is building partnerships to use proven
international technologies to solve U.S. radio-active tank waste
problems. Through these partnerships, the Energy Department
benefits from other countries' experience and reduces cost.

Sludge Buildup Limits Waste Processing

Set in the foothills of eastern Tennessee, Oak Ridge National
Laboratory was established in 1943 to prove that uranium could
be enriched for the World War II Manhattan Project. From this
foundation, the Oak Ridge National Laboratory has evolved into
a unique resource, performing research to address important
national and global energy and environ-mental issues.

The Oak Ridge work produces radioactive waste that is
managed at the site. Managing the waste (500,000 gallons
produced annually and 600,000 gallons from historical ctivities)
involves collection, consoli-dation, and evaporation of waste.

In Tennessee, South Carolina, Washington State, and Idaho,
Energy Department sites contain underground tanks with

radioactive waste, a legacy of U.S. nuclear program.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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The Tanks Focus Area is providing sites with cost-effective,
innovative technical solutions to remediate these wastes.

At the Oak Ridge Reservation, the Tanks Focus Area
working with its partners developed and deployed the
fluidic pulse jet mixer system into three under-ground

tanks. The system safely, efficiently, and cost
effectively mixed liquid with the sludge, breaking it

apart so it could be pumped out of the tanks, allowing
the evaporator to work more efficiently.

Evaporation begins by pumping waste from the Bethel Valley Evaporator Service
Tanks or BVESTs to the evaporator. In the evaporator, the waste is carefully heated
until it boils. The steam is purified and released. After evaporation, small quantities of
liquid and solid particles remain. The liquid and particles are sent back to the BVESTs.
Over the years, the solid particles formed a layer of sludge in the tanks.

The fluidic pulse jet mixer system begins with a small amount of
water being added to the tank. Then, a jet pump creates a partial
vacuum in the charge vessel. The waste rushes into the charge

vessel (suction phase). Next, air pressure is applied to the
charge vessel, forcing the sludge back into the tank and mixing
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it with the liquid waste (drive phase). When the liquid waste
contains 10% solids, a batch is pumped to other tanks. This
process is repeated until the bulk of the sludge is removed.

Evaporation was not the only process that produced sludge. Consolidating the various
types of waste caused additional precipitates to form, adding to the sludge layer. This
sludge must be broken apart and removed to free up space for the newly generated
waste that needs to be evaporated. Deploying any new system into the BVESTs is
challenging because of the pipes and obstructions inside the tanks. Options for sludge
mixing and retrieving were proposed using existing internal jets, but the costs were
prohibitive.

The Tanks Focus Area and the U.S. Department of Energy Oak Ridge Operation
Office worked with AEA Technology to find and adapt a tech-nology that could cost
effectively and efficiently remove the sludge using the existing jet system.

AEA Technology, with offices in 31 countries, is a world
leader in innovation. The company has years of experience

in developing technology-based products and
understanding and managing complex industrial processes.

International Partner Holds Key
The U.S. Department of Energy invests at home and abroad in developing and
deploying technologies. The Tanks Focus Area, working with foreign companies and
government entities, has increased the department's return on foreign investments by
diversifying and expanding the range of tank remediation technologies.

The Bethel Valley Evaporator Service Tanks measure 12 feet
tall and 61.5 feet long. Each tank contains six jet nozzles.

Using the jet nozzles and piping system with the fluidic pulse
jet mixer greatly reduced the cost of retrieving the sludge.

The Tanks Focus Area worked with the United Kingdom's AEA Technology to secure
a fluidic pulse jet mixer to break up the sludge layer in the Bethel Valley Evaporator



TFA - FOCUS ON...Applying International Technology to Solve U.S. Problems

http://emslws03/tfa/specann/Paper6.htm[10/13/2009 11:09:05 AM]

Service Tanks. The mixer has several advantages. Because the mixer has no moving
parts inside the tank, it is nearly maintenance free. Additionally, the mixer has a
proven record of operation in the United Kingdom. The mixer can be used in tanks
with interior equipment or flammable gases.

Pulse Jet Mixer Used
During September and October 1997, the fluidic pulse jet system mixed sludge and
existing liquids. By using existing liquids for most of the additions (88%), this
technology minimized the amount of additional waste created. The pulse jet system
broke apart and removed (using standard pumps) about 7,100 gallons or 98% of the
sludge from Bethel Valley Evaporator Service Tank W-21. The technology reduced
the sludge level in the tank from 2.5 feet to 1 inch! In addition, the bulk of the sludge
was retrieved successfully from Tanks W-22 and W-23.

Overall, about 32,000 gallons of sludge were mobilized and pumped from three Bethel
Valley Evaporator Service Tanks. The Oak Ridge experience will provide valuable
data to evaluate future use of this technology on other U.S. Department of Energy
tank remediation projects.

The pulse jet system broke apart and removed 98% of sludge from Bethel Valley
Evaporator Service Tank W-21 at the Oak Ridge Reservation. The technology

reduced the sludge level in the tank from 2.5 feet to 1 inch!

The system has been used on two additional evaporator tanks.

Tanks Focus Area Part of Team Effort
AEA Technology adapted the mixer with support from the Tanks Focus Area and the
U.S. Department of Energy Office of Waste Management at the Oak Ridge
Reservation.

The Energy Department's Offices of Science and Technology, Waste Management,
and Environmental Restoration created and fund the Tanks Focus Area. The U.S.
Department of Energy's Richland Operations Office leads the Tanks Focus Area.
Pacific Northwest National Laboratory leads the Tanks Focus Area Technical Team.

"By working with international partners, the Tanks Focus Area brings the technologies of the
world to bear on U.S. tank waste problems."

- Roger Gilchrist, Tanks Focus Area 
International Program Coordinator

"The AEA Technology system has been a great success. The partnership between AEA
Technology, the Energy Department, and the Tanks Focus Area in cleaning out three of the

Bethel Valley Evaporator Service Tanks enabled the work to be accomplished at a fraction of
the original estimate."

- Cavanaugh Mims, Oak Ridge Reservation user

For More Information
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For technical information on the Borehole Miner, contact Pete Gibbons, Retrieval
Technology Integration Manager, at 509-372-0095 or peter_w_gibbons@rl.gov.
Dave Geiser 
Office of Science and Technology 
U.S. Department of Energy-Headquarters 
Phone: 301-903-7640 
E-Mail: david.geiser@em.doe.gov

Ted Pietrok 
TFA Program Manager 
U.S. Department of Energy 
Richland Operations Office 
Phone: 509-372-4546 
E-Mail: theodore_p_pietrok@rl.gov

Tom Brouns 
TFA Technical Team Manager 
Pacific Northwest National Laboratory 
Phone: 509-372-4718 
E-Mail: tom.brouns@pnl.gov

Tanks Focus Area Technical Team 
Home Page: http://www.pnl.gov/tfa

 
"Working with an international partner, the Tanks Focus Area has helped provide the user
with the fluidic pulse jet mixer, a simple, cost-effective, and innovative way to mix sludge

inside the tank."

-Terri Stewart, Tanks Focus
Area Technical Team Manager

Revised: December 2, 1999
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Brochures

Extracting What's Hot:
Transuranics and Strontium
Sites that Benefit
Idaho National Engineering and Environmental Laboratory

Wanted: Proven Separation Methods
At four sites across the nation, the Tanks Focus Area is working to
remediate about 94 million gallons of radioactive waste stored in 273
underground tanks. New and innovative technologies and processes need
to be designed, built, and tested to prepare this tank waste for
immobilization. Preparation for immobilization includes steps to separate the
waste into two fractions: a small, highly radioactive portion and a larger, low-
activity portion. Without this pretreatment, all of the waste must be disposed
of as high-activity waste.

Highly radioactive elements such as transuranics and strontium can be
immobilized and disposed. The large volume of inert material can be
disposed of as low-level waste, resulting in less risk to workers and less
cost to taxpayers. A low-level waste form must meet certain requirements:

less than 10 nanocuries per gram of alpha-emitting transuranic
elements with half-lives greater than 5 years

less than 0.04 curies per cubic meter of strontium-90

less than 1.0 curie per cubic meter of cesium-137.

Eleven underground waste storage tanks at the Idaho Chemical Processing
Plant, located at the Idaho National Engineering and Environmental
Laboratory, contain about 1.7 million gallons of liquid radioactive waste
called sodium-bearing waste. Transuranics, cesium, and strontium comprise
less than 1% of the total waste volume but account for most of the
radioactivity.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Found: Two Answers
In 1996 and 1997, the Tanks Focus Area and INEEL's High-Level Waste
Program (funded by DOE's Office of Waste Management) continued to
develop the transuranic extraction (often called TRUEX) and the strontium
extraction (called SREX) processes to help the Idaho site's acidic waste
meet the requirements for low-activity waste. The separation methods
would also apply to retrieval, dissolution, and pretreatment of 3,800 cubic
meters of high-level calcined waste located at the plant. To prove the
feasibility of these two processes, demonstrations were performed with
simulated and actual waste.

For TRUEX, a complexing agent is dissolved in an organic solvent, mixed
with the radioactive tank waste, and then separated into a solvent (organic)
phase and a nonsolvent phase using centrifugal contactors. The agent
binds with certain transuranic elements and holds them in the organic
phase. The remainder of the waste's components are in the nonsolvent
phase and can be disposed of as low-level waste. The transuranic elements
are stripped from the organic phase, which can be recycled and reused in
the process.

The transuranic removal process was demonstrated at the Idaho site with
actual tank waste, using 24 stages of centrifugal contactors. In this test, the
final transuranic activity in the waste leaving the process was 0.12
nanocuries per gram, or nearly 100 times below the criteria for low-activity
waste. In August 1997, the flowsheet for this process was optimized,
reducing the contactors from 24 to 20. Tests with Tank WM-183 waste
showed radioactivity was reduced from 540 nanocuries per gram to 0.9
nanocuries per gram, even further within the target criteria.

The SREX process uses a crown ether in an organic solvent; the tank waste
is mixed with the solvent in a centrifugal contactor (similar to the TRUEX
process). The SREX process has been tested with simulated and actual
INEEL waste.

In addition to the extraction methods, crossflow filtration is being tested to
determine the efficiency for separation of fine solids. Solvent extraction
processes are adversely impacted if these solids are present.

Key Technology Events
 June 1996 - TRUEX using 24 contactors demonstrated on actual

waste at the Idaho site

 August 1996 - Crossflow filter tested on Oak Ridge Reservation
Tank W-3 and W-4 sludge composite

 February 1997 - SREX demonstrated using tank waste from Idaho
site

http://www.em.doe.gov/em30/
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 August 1997 - TRUEX using 20 contactors demonstrated on Idaho
Tank WM-183 waste

 September 1997 - Crossflow filter tested with actual tank waste at
Idaho site

After solid particles are removed from the tank waste,
centrifugal contactors are used in extracting strontium and
transuranics. Today, the contactors are in a hot cell at the Idaho
site and are working on actual tank waste.

Partners in the Solution
Site Users: Idaho National Engineering and Environmental Laboratory

Producers and Developers: Idaho National Engineering and
Environmental Laboratory, Argonne National Laboratory, Alf-Autochem, and
Eichrom Industries

Before transuranics and strontium can be removed from the
waste, the waste must be free of solid particles. Thus, the waste
is processed through a crossflow filter, shown here in an Idaho
National Engineering and Environmental Laboratory hot cell.
This equipment can remove particles bigger than 0.5 microns.

http://www.anl.gov/
http://www.eichrom.com/
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Topographical Mapping
System
Accessing the radioactive waste storage tanks to characterize and retrieve
waste is difficult for several reasons. The tanks are buried several feet
underground. The only way to get a clear view of the waste, in-tank
hardware, and possible obstructions to characterization and retrieval
activities is to deploy tools down long pipes that connect the tank with the
environment (these pipes are called risers). Thus, a three-dimensional
mapping system that could work in hazardous and radiological
environments was needed. This mapping system provides an accurate
three-dimensional view of the tank interior and gathers data on the volume
and contents inside the storage tanks.

Problem
Being
Solved
At DOE sites
across the
country, a
number of tanks
containing
hazardous,
radioactive
waste have been
used past their
intended design
life. At the Oak
Ridge
Reservation in
Tennessee, 12
tanks were built
using a spray-on
concrete
process known
as the gunite
process (this is

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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The Topographical Mapping System creates maps of waste
topography and tank structures to 1) determine surface features
and deviations and 2) model the tank environment. The system
can also be used to determine residual tank waste volume. This
system was demonstrated in-tank at Oak Ridge Reservation,
summer 1997. This system is faster and more accurate than other
methods.

similar to the
process used to
build swimming
pools). The inner
layer of these
tanks has been
breaking up. The

use of video cameras inside the tanks to assess the extent of this problem
has not been successful. Also, objects have been discarded in the tanks
over the years and may damage retrieval equipment entering the tanks.
Because remediating these waste tanks is a high priority for DOE, a three-
dimensional mapping system was needed to provide detailed information
about the tank interior to locate obstructions and potential problems for
deployment systems such as the Modified Light-Duty Utility Arm and the
Houdini vehicle. Also, using the mapping system before deploying a
retrieval system reduces the risk of damage to the deployment equipment,
the hardware within the tank, and the tank. Another application for this
technology is in the measurement of waste volume to support retrieval
planning and assessment of performance following retrieval campaigns.
Documentation of residual waste volume is an important factor in planning
for the closure of DOE's tanks.

 

Technology Description
The Topographical Mapping System, developed under a collaborative effort
of the Oak Ridge National Laboratory, Pacific Northwest National
Laboratory, and Mechanical Technology, Inc., gathers topographical data
regarding obstacles, waste topography, and structural profiling which is
analyzed to generate a three-dimensional computer map of the data. This
data can be used on a stand-alone basis or can be integrated with other
computer modeling software to generate representational "world models" of
tanks or other work environments.

The system uses a structured light technique that projects a laser plane
onto the surface to be mapped. A camera is then used to image the
resulting laser plane's contour line and using a triangulation-based
analytical method generates a surface profile from the data gathered.

The system has four major components:

1. The sensor head, which holds the optical sensors that move through
the vapor space of the tank and provide the actual topographical map
of the interior surfaces.

2. The environmental enclosure box, which holds all of the support
electronics that require close proximity to the sensor head.

3. The human-machine interface, which is located in the control trailer
approximately 274 m (900 ft) away. This is used for supervisory

http://www.ornl.gov/home.html
http://www.pnl.gov/
http://www.pnl.gov/
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The control system for the Topographical Mapping System is shown at the left. At the
right of the photo is system support that is put over the top of a tank riser to deploy the
topographical system. The system creates maps of waste topography and tank
structures to 1) determine surface features and deviations and 2) model the tank
environment. The system can also be used to deternine residual tank waste volume.

 

Accomplishments
The Topographical Mapping System underwent extensive testing at the
Oak Ridge Reservation beginning in June 1996. A proof-of-principle
demonstration of this system was successfully performed in February
1997 in Tanks W-5 and W-6 in the South Gunite Tank Farm at the Oak
Ridge Reservation. In March 1997, it was delivered to the Hanford Site
and a demonstration of its ability to measure tank waste volume was
performed at the Tanks Technology Test Facility.

control, limited data visualization, and data archiving. It is a UNIX-
based scientific and engineering workstation that allows the graphical
operator interface and supports the various control and
communication functions required for proper system function.

4. The plug gauge, which is used to test the clear aperture of the riser
before deployment of the sensor head. The plug gauge can also
measure the temperature, radiation, and range used to deploy the
sensor head.
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Future Plans
Pacific Northwest National Laboratory and Oak Ridge National Laboratory
are supporting the Hanford Tanks Initiative in evaluating deploying the
Topographical Mapping System in single-shell Tank AX-104 at Hanford
during FY98 to measure the remaining waste. The system is also being
considered for use in single-shell Tank C-106 to test the effectiveness of
sluicing equipment and map residual waste volume in support of planning
heel retrieval tasks.

Other plans for the system involve 1) creating a current three-dimensional
map of the tank interior, 2) following the movement of the waste as it
responds to expanding bubbles of trapped gas, and 3) performing a
volumetric analysis of the waste retrieved from the tanks. This would be
done by mapping the waste before and after remediation activities to
determine how much waste remains in the tank.

References
Armstrong, G. A., B. L. Burks, B. A. Carteret, A. F. Pardini, and T. J.
Samuel. 1997. Demonstration of Volumetric Analysis Using the
Topographical Mapping System at Hanford. ORNL/TM-13438, Oak Ridge
National Laboratory, Oak Ridge, Tennessee.
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Farm Underground Storage Tank Inspection Using the Topographical
Mapping System for Radiological and Hazardous Environments. ORNL/TM-
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Vitrified material looks hard, shiny, and rock like. This glass keeps
radioactive and chemical materials trapped and prevents them from easily
escaping, even if the glass cracks or gets wet.

Vitrification of Crystalline Silicotitanate (CST)
As part of the Cesium Removal System at Oak Ridge National Laboratory, Melton Valley Storage Tank supernate is
passed through a column of crystalline silicotitanate (CST) to remove cesium-137 and strontium-90 . The cesium-
loaded material will be shipped to the Savannah River Technology Center shielded cells for vitrification. Here it will
be vitrified in a joule-heated melter.

CST-only Glass

The CST contains significant quantities of titanium.
Historically, titanium has been difficult to incorporate
into the glass structure. Therefore, crucible studies
were performed to develop a glass formulation that
could be processed in the Savannah River Technology
Center shielded cells melter. The results of the
crucible melts were used to determine the temperature
where the glass is free of crystalline material,
viscosity, and durability of the glass waste form.
Additional crucible tests were conducted to increase
the waste loading and optimize the composition.
These studies demonstrated that CST loadings up to
60 weight percent could be obtained. The results
indicate that immobilizing this sorbent by vitrification
is a viable option.

Glass Containing CST and
Sludges from Different Sites

In the Savannah River Technology Center shielded cells, a small portion of the cesium-loaded sorbent will be
combined with high-level waste sludge, mixed with other materials to form glass, and vitrified in a high-temperature
furnace. For this process, glass formulations are being developed for CST mixed with both Hanford Site and Savannah
River Site high-level waste sludge. The preliminary results indicate that sufficient quantities of CST and high-level
waste sludge can be loaded into a borosilicate glass to make this approach competitive with other high-level waste
immobilization options.

Large-scale Demonstration

A large-scale radioactive demonstration using the glass formulation developed for the CST-only glass will be carried
out by processing 10 gallons of the radioactive CST. This will be done in a Joule-heated melter at the Savannah River
Technology Center shielded cells facility. The demonstration will determine whether CST is compatible with the
current generation of vitrification equipment. Parameters such as cesium volatility, accumulation of material in the
melter, and waste form durability will be monitored. The glass waste form will be analyzed and tested to ensure that it
is suitable for disposal at the low-level waste disposal facility at the Nevada Test Site.

This work is part of a joint project between the Oak Ridge National Laboratory and the Savannah River Technology
Center.

References and Bibliography
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Press Release
Media Contacts: For Immediate Release
Julie Petersen   (803) 725-2889 July 31, 1997
Dean Campbell   (803) 725-5481

SRS CLOSES A DOOR ON AMERICA'S
COLD WAR LEGACY WITH FIRST

CLOSURE OF HIGH-LEVEL WASTE TANK

South Carolina Dept of Health and Environmental Control Certifies
Closure

Aiken, S.C., July 31 - Today at the Department of Energy's (DOE)
Savannah River Site (SRS), Bob King, Assistant Deputy Commissioner of
Environmental Quality Control at the South Carolina Department of Health
and Environmental Control (SCDHEC), formally presented Dr. Mario Fiori,
Manager, DOE Savannah River Operations Office (SR) and Ambrose
Schwallie, President, Westinghouse Savannah River Company (WRSC),
with the state's certification of closure for SRS's Tank 20. Physical work
associated with closing the high-level radioactive waste tank was completed
this week. The certification of closure by SCDHEC officially marks a major
landmark in stabilizing another portion of Cold War legacy materials for
DOE, SRS and WSRC.

"These massive, high-level waste tanks are a Cold War legacy and a
cleanup challenge. The certification to officially close the first of these tanks
is an important milestone -- and we did it on time. Today's success is thanks
to the teamwork demonstrated by the State of South Carolina, the
Department of Energy at Savannah River and at headquarters, and our
contractor, Westinghouse. I appreciate their hard work," said Energy
Secretary Federico F. Peña.

Dr. Mario P. Fiori, DOE-SR Manager, said, "The Savannah River Site
achieves a major environmental cleanup accomplishment and a place in
history with the safe and efficient closure of Tank 20. I congratulate the
employees who worked responsibly and diligently to see this important
project to completion. They have a great deal to be proud of -- for
themselves personally and for their country." Dr. Fiori added, "SRS and the

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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state of South Carolina make history today with this first-of-its kind high-
level waste tank closure. SRS again demonstrates its commitment to a safe,
effective environmental cleanup at Savannah River."

High-level radioactive waste Tank 20 closure activities were safely
completed by the July 31 milestone. DOE officials met with representatives
from SCDHEC this week to conduct a walkdown of the tank to verify
closure.

Closure activities began in February 1996 with the removal of contaminated
water and sludge from the tank and the finalizing of agreements and closure
plans with state and federal regulators. On May 1, 1997, workers began
pouring grout, a cement-like substance, into the million-gallon Tank 20 in F-
Area. The grout hardened, safely incorporating any residual radioactivity in
the tank. Over the course of several weeks, the tank was filled with grout to
within a few feet of the top. Then the balance of the empty tank was filled
with very high strength concrete.

The cost of closing Tank 20 is approximately $5 million. The cost includes
materials, labor, and engineering studies and tests conducted to ensure
safe closure of the tanks. The tank closure greatly reduces the costs for
future facility upkeep for surveillance and maintenance.

Closure activities at nearby Tank 17, another high-level radioactive waste
tank, are underway and scheduled to be completed this fall.

Tank 20 and Tank 17 were constructed in 1958 and first used in 1960.
These two tanks are part of 51 underground tanks located in two tanks
farms in F and H areas. The tanks were used to hold high-level liquid
radioactive waste that was generated from weapons material production
processes during the Cold War. Approximately 100 million gallons of this
high-level radioactive waste has been concentrated by evaporation to a
present volume of about 34 million gallons. The most intensely radioactive
waste is being sent to the Site's Defense Waste Processing Facility where it
is being immobilized in glass for safe storage.

Use of Tank 20 and Tank 17 is no longer required, and closure activities
help reduce any potential environmental problems for the future. DOE, the
South Carolina Department of Health and Environmental Control, and the
Nuclear Regulatory Commission worked closely together to establish strict
closure requirements that support all appropriate state and federal
regulations. Tank 20 closure strategy was a successful joint effort of the
Savannah River Site, its regulators, and the public.

SRS waste tanks have provided more than 40 years of safe storage for
high-level waste. These tanks include four designs, all consisting of a steel
tank within a concrete vault. The Site's goal is to eventually close all waste
tanks. As groups of tanks are closed, the tanks are entered into the SRS
Environmental Monitoring Program, which tracks any future use of the entire
area.

Revised: December 2, 1999
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Press Release
Media Contact: For Immediate Release

Contact:   Dean Campbell
(803) 725-5481

SRS COMPLETES SECOND HIGH-LEVEL
RADIOACTIVE WASTE TANK CLOSURE

THIS YEAR
AIKEN, S.C., December 18 - Savannah River Site workers this week
completed a milestone in closure activities in another of the site's high-level
radioactive waste tanks, the second tank closed this calendar year.

This closure is also the second of this nature in the nation. The first was the
site's Tank 20, certified closed by the South Carolina Department of Health
and Environmental Control in July. SCDHEC certified closure on Tank 17 on
Monday, December 15.

This tank-closure project continues the stabilization of another portion of the
Cold War legacy materials at the site.

Once the F Area tank was emptied, closure activities began September 22
when workers in the High Level Waste Division initiated pouring a cement-
like substance, called reducing grout, into million-gallon Tank 17. The
reducing grout hardens to safely incorporate any residual radioactive
material in the tank.

The tank was first partly filled with reducing grout and then with a controlled
low-strength material to within a few feet of the top. The balance of the
empty tank was filled with high strength concrete to complete closing the
tank.

Tank 17 was constructed in 1958 and first used in 1960. It is one of 51
underground tanks located in two tank farms in F and H areas. The tank
was used to hold high-level liquid radioactive waste that was generated
from weapons material production processes during the Cold War.

Approximately 100 million gallons of this high-level radioactive waste from F
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and H tank farms have been concentrated by evaporation to a present
volume of about 34 million gallons. The most intensely radioactive waste is
being sent to the Site's Defense Waste Processing Facility, where it is being
immobilized in glass for safe storage.

Use of Tank 17 and Tank 20 is no longer required, and closure activities
help reduce any potential environmental problems for the future. The U.S.
Department of Energy, SCDHEC, the U.S. Environmental Protection
Agency, SRS workers and the public worked closely together to establish
strict closure requirements that support all appropriate state and federal
regulations.

SRS waste tanks have provided more than 40 years of safe storage for
high-level waste. These tanks include four designs, all consisting of a steel
tank within a concrete vault. The Site's goal is to eventually close all waste
tanks. As groups of tanks are closed, the tanks are entered into the SRS
Environmental Monitoring Program, which tracks any future use of the entire
area.

SRS is owned by DOE. The site is managed and operated by a team of
partners led by the Westinghouse Savannah River Company.
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Disclaimer

 

Technology List
What Technologies Is the TFA Working
On?
The Tanks Focus Area is working on numerous characterization, retrieval,
closure, pretreatment, and immobilization technologies to remediate the
tank waste. A selection of technologies is available here. This does not
represent the full range of TFA's technical work.

Cesium, Strontium, and Transuranic Removal from
Acidic Tank Waste

 Characterization
Technologies

Cesium Removal  Closure
Technologies

Cone Penetrometer and Raman Probe Deployment
System

 Immobilization
Technologies

Confined Sluicing End Effector  Pretreatment
Technologies

Countercurrent Decanting  Retrieval
Technologies

Laser Ablation/Mass Spectrometer (LA/MS)  Safety
Technologies

Light-Duty Utility Arm (LDUA)
Near Infrared Spectroscopy (NIR)
Out-of-Tank Evaporator
Topographical Mapping System
Vitrification of Crystalline Silicotitanate
Revised: December 2, 1999
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TFA Response #: 679 Responds to Hanford Need #: Retr 1

TFA Response #: 679

Site Need Title: Establish Retrieval Performance Evaluation Criteria [Retr-1]
TFA Technology Title: Hanford Tanks Initiative
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 6

FY97 Scope:
Issue Hanford Tanks Initiative (HTI) test plans.  Develop vadose zone transport source term model for risk
assessment.  Evaluate/select plume characterization technology.  Develop design requirements for future closure of
AX-104.  Develop slurry monitoring requirements for retrieved waste heel.  Develop understanding of the chemistry
impacts of retrieval and transport.  Specify vendor interface with Tank C-106 for heel retrieval.  Complete cold
feature test demonstrations of commercially available retrieval equipment (four vendors).  Produce conceptual
design of C-106 retrieval out of tank support equipment and systems.

FY98 Scope:
Update Vadose Zone transport analysis.  Conduce pre-deployment demonstration of plume characterization
technology.  Provide soil subsidence analysis for a closed tank farm.  Petition NRC on "Incidental Waste"
classification for AX-104.  Conduct risk assessment on Future closure of AX Tank Farm contributions of AX-104.
Conduct Vadose Zone Characterization Safety Analysis.  Two deployments of the Light Duty Utility Arm (LDUA)
and a crawler system in tank AX-104 as part of post sluicing residual heel volume and source term determination.
Produce AX-104 sampling and analysis plan.  Deploy crawler system in AX-104 for residual waste characterization
and volume determination.  Develop design requirements for future Tank closure operations.  Conduct
demonstration of tank fill materials.  Determine compatibility of C-106 sludge with receiver tank chemistry.   Define
necessary slurry monitoring requirements and instrumentation for safe operations.  Place contract for C-106 heel
retrieval service with two vendors for cold demonstration with best vendor to be selected for field operations.
Analyze AX-104 samples.

FY99 Scope:
Obtain vadose zone characterization data around the AX Tank Farm.  Complete two vendors cold testing of
complete retrieval systems for retrieval of C-106 heel.  Select vendor for hot demonstration.   Complete site upgrade
required for C-106 heel retrieval.   Perform retrieval of C-106. heel waste.  Develop design requirements for future
closure activities at AX-104 as part of eventually closure of the AX-104 Tank Farm.

FY00 Scope:
Submit closure plan for AX-104 activities as they pertain to closure of the AX Tank Farm.  Complete vadose zone
transport analysis and vadose zone characterization.  Update aquifer transport risk data with plume data.  Complete
retrieval of C-106, return tank to a safe condition for interim lay up pending final closure activities.  Conduct post
retrieval waste volume/ source term determination.  (May require LDUA for off riser sampling).  Wrap up HTI
project with reports detailing results and recommendations along with lessons learned.

Funding Summary: FY97: $7000K
FY98: $7000K
FY99: $10000K
FY00: $10000K

Procurement Strategy:
Contract for private industry services; call for needed analytical services; manage by TWRS HTI team with EM-50
cofunding.

Basis of Estimate:
See TWRS (EM-30) MYPP (available on request for detailed activity based planning estimates).

Link to Other TFA Responses: This responds also to Hanford need Char 7 (TFA response #660).

TTP # for Ongoing Work: RL07WT61

Last Name of PI for Ongoing Work: Root
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TFA Response #: 662 Responds to Hanford Need #: OP1

TFA Response #: 662

Site Need Title: DST Corrosion Monitoring
TFA Technology Title: Corrosion Probe and Corrosion Inhibitor Monitoring
TFA Functional Area: Safety TFA FY98-FY99 Priority: 7

FY97 Scope:
TFA will hold a corrosion meeting in 1997 to discuss the Hanford and SRS development efforts and results.  This
effort will include supplying the Hanford corrosion probe and electronics for testing at SRS in a laboratory
environment.  TFA and SRS will determine if the other two high-level waste sites have needs in this area and how to
factor those needs into the existing program.  Coordination with the other high-level waste sites will be ongoing
through this program.  In addition, the TFA has initiated a corrosion prevention assessment effort to evaluate the
current state-of-the-art.  This task will help support FY98 and FY99 scope development for Hanford and SRS
efforts.  A NO3/NO2 monitor development and deployment effort jointly funded by CMST will be integrated with
the SRS corrosion monitoring efforts.

FY98 Scope:
Provide feedback to Hanford on results of testing at SRS and determine the status of the second generation Hanford
probe for possible deployment.  Determine the corrosion monitors that are candidates for installation in a SRS waste
tank(s) and down select to a monitor or monitors for installation.  Complete the installation(s) and analyze the data.
Initiate investigation of the information, data and procedure to modify the corrosion operational requirement and
inhibitor addition.  Draft a plan to allow reductions in corrosion inhibitor addition during retrieval and establish new
corrosion inhibitor controls.  Extend deployment of first-generation probe to Hanford Tank 102-AY and analyze
data.  Initiate second generation corrosion probe development to extend monitor life beyond  five years and increase
sensitivity.

FY99 Scope:
Continue corrosion monitor testing and development.  Initiate development of a program to change corrosion
inhibitor addition during retrieval.  Develop the basic, information needed, potential cost savings and draft a
procedure.  Deploy second-generation probes in a Hanford waste tank, analyze data, and determine whether there is
an increased probe life and improvement in data acquired.  Initiate the analysis to revise the OSD for corrosion
inhibitor.

FY00 Scope:
It is expected that verification of the monitors’ operation and data analysis will continue until the corrosion limits
are approved within SRS and Hanford.  Complete the analysis to change the safety documentation.  Monitor the data
from the deployed detector and provide supporting information for safety documentation.

Funding Summary: FY97: $218K
FY98: $400K
FY99: $550K
FY00: $300K

Procurement Strategy:
SRS user and Hanford principal investigator will receive directed funds to support ongoing development and testing.

Basis of Estimate:
Discussion with SRS and Hanford staff.

Link to Other TFA Responses: This program will also support the SRS effort in corrosion monitoring (SRS need
SR-2015, TFA response #627).  Technology should be transferred to ORNL if applicable.

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:
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TFA Response #: 675 Responds to Hanford Need #: PW10

TFA Response #: 675

Site Need Title: ILAW Product Acceptance Inspection and Test Methods
TFA Technology Title: Waste Form Product Acceptance Testing
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 8

FY97 Scope:
In support of the Hanford Product Acceptance Testing, Argonne National Laboratory (ANL) will review the glass
formulations developed by the Pacific Northwest National Laboratory (PNNL) in support of LAW vitrification and
will select two glasses representative of the glass forms expected from the three feed streams identified for Phase I.
ANL will provide the technical basis for the glasses selected for testing.  ANL will evaluate the applicability of
existing standardized tests to the LAW glass compositions (e.g., Product Consistency Test, Vapor Hydration test,
ANSI/ANS 16.1, TCLP).  Once the glasses have been evaluated via PCT, glasses doped with 99Tc, 237Np, and U
will be evaluated for micro structure.

FY98 Scope:
Complete PCTs on doped glasses.  Prepare nonradioactive glasses for use in round robin.  Cross check soda lime
glass standard with the Oak Ridge/Bethel/Melton Valley glass formulations (PCT acceptanct test).

The Hanford Phase I LAW Immobilization Product Acceptance Plan is described in WT-097-036 prepared by
PNNL.  This program requires that DOE have reliable NDE techniques to ensure that waste forms received for
storage/disposal meet the final acceptance criteria.  These techniques may be available from current commercial
methods adaptable to the configuration of the LAW forms.  This task will evaluate and recomment techniques that
will best demonstrate the waste form meets void space, vapor content, and containment integrity specifications for
Hanford and Oak Ridge.  The task will also provide a plan for demonstration of candidate techniques and identify
existing technology is inadequate and requires development.

FY99 Scope:
Document the round robin results on PCT performance on the two test glass formulations.  The standard glass(es)
(1000 pounds) will be procured for use by Hanford, Oak Ridge, and other producers of LAW in Product
Acceptance.

The demonstration of applicable techniques will be pursued in conjunction with Industry Porgrams to maximize the
utilization of commercially available techniques for Hanford and Oak Ridge.  NDE technique to verify void space,
vapor content, and containment will be demonstrated on sufficient scale to ensure actual performance.

FY00 Scope:
It is anticipated that this program will conclude at the end of this fiscal year.  The activities identified for FY99 will
continue into FY00.  Continue ND testing and downselect based on results, recommended test instruments, and
procedures.  Issue document on operating procedures, equipment and facility design, anticipated accuracy &
precision of methods.

Funding Summary: FY97: $450K
FY98: $600K
FY99: $1000K
FY00: $1000K

Procurement Strategy:
Competitive call in FY97 selected ANL for composition and test methods comparision.  Ongoing work will continue
through FY99.  Additional activities for FY98 and FY99 will be completed or directed.  An Industry activity in
FY99 will be completed.

Basis of Estimate:

Link to Other TFA Responses: This responds also to Hanford needs PW4, PW11, PW12, and in part to Oak Ridge
need TK-06 (TFA responses #669, 676, 677, and 608).
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TFA Response #: 675 Responds to Hanford Need #: PW10

TFA Response #: 675

TTP # for Ongoing Work: CH27WT32

Last Name of PI for Ongoing Work: Strachan



Tanks Focus Area Multiyear Technical Response

TFA Response #: 671 Responds to Hanford Need #: PW6

TFA Response #: 671

Site Need Title: Avoidance of Formation of Solids in Phase I Liquid Tank Wastes
TFA Technology Title: Studies of Saltcake Dissolution and Concentrate Reprecipitation
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 12

FY97 Scope:
Retrieval of Double Shell Tank saltcake (precipitated solids) by addition of an aqueous solution to dissolve the
saltcake has not been verified with actual wastes.  To have confidence in current plans will require an understanding
of dissolution chemistry and rate processes, an understanding of the chemistry of the complex solutions formed
during dissolution and subsequent processing to avoid additional precipitation, and generation of data required to
validate predictive thermodynamic models.  This need is not currently being directly addressed.   Related work
(Need 672, OR16WT41B, Beahm) is looking at sludge leaching and washing solution chemistry to avoid or control
reprecipitation and gel formations.  An issue related to saltcake processing is the potential impacts of these solutions
on downstream processes.  Hendrickson, in his FY97 CST IX column test, plans to feed his system with dissolved
saltcake from up to 5 Hanford tanks.  Data from tests will be included within the pretreatment process decision tool.

FY98 Scope:
Experimental tests at the lab scale will be initiated.  Concentrated supernate and saltcake samples from DS tanks will
be required.  Key issues will be identified and will be addressed in the sampling, experimental, and analysis plans.
Some of these issues include: the dissolution solution condition (composition, temperature) required to dissolve
saltcake, the impact of the variability of saltcake composition and morphology on dissolution, understanding the
chemical and physical system (supernate/saltcake/sludge; bulk vs localized processing), will chromate dissolve from
the sludge, and will the dissolved saltcake/saturated supernate salt out upon dilution.  This work will identify
solution and operating conditions to dissolve salt cake and evaluate compatibility with supernate, salt-cake
dissolution solution, sludge leach/ wash solution, and will explore impacts on subsequent treatment steps.  Result
from lab tests feed 678 and the pretreatment process decision tool (FY97 call).

FY99 Scope:
Lab scale experimental tests and thermochemical evaluation of additional salt cake samples, including multiple
samples from a single tank to look at variability.  Issues related mixing with other solutions will be explored and
analyzed with thermochemical calculations.  Feasible methods to retrieve slat cake to avoid solids formation will be
identified.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $525K
FY99: $450K
FY00: $0K

Procurement Strategy:
An internal DOE call with subtask including university modeling effort.

Basis of Estimate:
Estimate is based on similar lab studies being done to address sludge needs.  Deployment assumes Hanford co-
funding.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:
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TFA Response #: 672 Responds to Hanford Need #: PW7

TFA Response #: 672

Site Need Title: Prediction of Gel and Precipitate Formation in Hanford Tank Waste Solutions
TFA Technology Title: Control of Leachate Solids Formation
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 13

FY97 Scope:
Ongoing work on sludge processing chemistry (Beahm) which is exploring conditions to process sludge leach
solutions to avoid or control reprecipitation and gel formation and the impact of dilution on the process.  Lab tests
on Hanford sludge samples are being performed and results are evaluated by thermochemical calculations.  These
studies  are examining dissolution phase behavior during leaching, washing, and mixing to identify feasible
operating regimes.   The sludge treatment studies explores the entire sludge treatment process and includes
conditions around ESW as well as acid treatment.  TFA is funding companion activities (response #679) through
HTI that addresses the waste conditioning and transfer of hard heels.  This activity may help address this need.

FY98 Scope:
Lab studies of dilution, leaching, and washing of Hanford sludges will continue with tests on selected additional
types of sludges that have been identified as being potentially problematic for sludge washing.  Where solids
formation has been observed, processes to limit solid generation such as phosphate control and chemical addition
will be evaluated.  If a controlled reprecipitation is needed, the use of flocculents and seeding will be studied.
Studies will provide information on solubility of components in complex solid-liquid systems of Hanford tank
wastes; predict precipitation and gel formation during retrieval, washing, leaching; supplement empirical data for
ESW tests (response #673), supply missing data; explore methods for improvements in process efficiency, and seek
to understand dissolution thermo. and kinetics.  The larger scale settle decant and pilot activities (response #678)
will be directed to conduct equipment on the pilot scale to validate lab observation.  An interface will be developed
to incorporate results in the Process Decision Tool task.  This tool will help compile available info, and identify
missing data, and make it available for analysis.  Quantative results on solids formation will be provided to ESP and
ASPEN modelers in a useful format.  During FY98, a workshop will be convened comprising the sludge team,
PHMC, DOE-RL and potentially Savannah River Sludge Operations personnel, to review the status of this work
relative to needs, and to determine if significant processing issues concerning solids formation have been addressed.

FY99 Scope:
This work will guide activities of the larger scale piloting work described in response #678.  Additional work scope
will be dependent on the outcome of the FY98 workshop.

FY00 Scope:
None.

Funding Summary: FY97: $500K
FY98: $630K
FY99: $600K
FY00: $0K

Procurement Strategy:
Ongoing work.

Basis of Estimate:
Estimate is based on historical cost of an ongoing task.

Link to Other TFA Responses:

TTP # for Ongoing Work: OR16WT41-A

Last Name of PI for Ongoing Work: Beahm



Tanks Focus Area Multiyear Technical Response

TFA Response #: 679A Responds to Hanford Need #: Retr 1

TFA Response #: 679A

Site Need Title: SST Retrieval Equipment/System Development
TFA Technology Title: Enhanced Sluicing Systems
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 14

FY97 Scope:
RPD&E is performing tests in support of the W320 Project to characterize past practice sluicing nozzle
performance, including the effects of standing water on sluicing effectiveness, as well as scoping studies of pumps
and nozzle improvements.  Related tasks include the borehole miner testing in support of Oak Ridge OHF retrieval.
(not included as funding support here).

FY98 Scope:
Provide technical assistance to the W320 Project consisting of assessment of performance and providing
recommendations to optimize the mining strategy.  Complete component and system testing to evaluate cost and
performance of enhanced sluicing systems.  Evaluate the relative ability of a bore hole miner, high pressure sluicing
system to retrieve waste compared with past practice sluicing.  Record data and lessons learned in Retrieval
Analysis Tool.

FY99 Scope:
Provide conceptual design of system that can access single riser for both mobilization and retrieval and provide cost
and potential performance measures.

FY00 Scope:
Provide an integrated test of an enhanced sluicing system to evaluate the ability for sluicing to remove all of the
waste in the tanks to provide indicators as to the potential success of sluicing for cleaning the tanks.  Record data
and lessons learned in Retrieval Analysis Tool.

Funding Summary: FY97: $150K
FY98: $325K
FY99: $575K
FY00: $475K

Procurement Strategy:
Ongoing development activity directed to RPD&E project.

Basis of Estimate:
All of this task is by RPD&E at PNNL.

FY97 -- Past Practice Sluicing Tests $150K.

FY98 -- Lead Activity $50K; sluicing modification performance Testing $100K; analysis of system cost and
performance measures, $150K; record data and lessons learned in Retrieval Analysis Tool $25K.

FY99 --  Lead Activity $50K; design and assemble and test bore hole miner working with integral retrieval pump
$200K; conceptual design of bore hole system that could be deployed through 12" riser, $200K; analysis of system
cost and performance measures $100K; record data and lessons learned in Retrieval Analysis Tool $25K.

FY00 -- Lead Activity $50K; integrated test $400K; record data and lessons learned in Retrieval Analysis
Tool.$25K.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL36WT51

Last Name of PI for Ongoing Work: Rinker



Tanks Focus Area Multiyear Technical Response

TFA Response #: 674 Responds to Hanford Need #: PW9

TFA Response #: 674

Site Need Title: Representative Sampling and Associated Analysis to Support Operations and Disposal
TFA Technology Title: Variable Depth Fluidic Sampling and Analysis
TFA Functional Area: Characterization TFA FY98-FY99 Priority: 21

FY97 Scope:
Ongoing: related AEA sampler at SRS.

FY98 Scope:
Design and develop variable depth sampling system for intermediate waste feed staging tank.  Specify which
physical and chemical parameters need to be monitored to meet specified waste envelopes for delivery to the
vendor.  Develop conceptual flow sheets for  analytical instruments that should be coupled with the variable
sampling system,  sample sizes associated with the instruments, frequency of measurement, and disposal of samples.
Issue F&R document.  Demonstrate prototype sampling system using surrogate cold slurry mixes with up to 20%
solids by volume to determine accuracy and precision for representative sampling.

FY99 Scope:
Demonstrate selected analytical instruments for on-line measurement within desired accuracy, sensitivity, and
precision of selected physical and chemical parameters using the prototype sampling system and surrogate slurry
mixes.  Demonstrate ability to handle two phase system of particulates and liquid.  Incorporate F&R, variable
sampling design, and analytical specifications/procedures into the LLW plan update.  Conduct preliminary safety
analysis.

FY00 Scope:
Complete development of on-line analytical procedures.  Complete documentation of results, procedures, assist in
drafting required engineering documentation for deployment, assist in installation and deployment of variable
sampler and analytical instrumentation.  Assume PHMC pick up cost for engineering design, procurement of
instruments, final safety analysis and deployment.

Funding Summary: FY97: $0K
FY98: $500K
FY99: $400K
FY00: $300K

Procurement Strategy:
Assume that major instrumentation such as an LA/MS would be purchased from industry.  Procure from industry the
sampling system.

Basis of Estimate:
In FY 98, assume  2-FTEs  and capital costs to procure/fabricate variable depth sampler and associated equipment.
Analytical instruments are assumed to be available either for on-line or grab sample analysis. (e.g., up to three
LA/MS may be accessible for this study although not necessarily on-line).  In FY99 assume 2-FTEs.  In FY00
assume, 1.5 FTE.

These costs are assumed to be about $1,500K, which includes $400K to fabricate a sampler, $600K to procure an
analyzer, and $500K to deploy.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 670 Responds to Hanford Need #: PW5

TFA Response #: 670

Site Need Title: Standard Method for Determining Waste Form Release Rate
TFA Technology Title: ILAW Form Release Test
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 31

FY97 Scope:
None.

FY98 Scope:
As noted in Hanford need statement SD2, the PUF test seems to be the most likely candidate.  However, there is
need for validation of the test and adaptation of it for product acceptance.  Funding will be provided to accomplish
this through benchmark experiments, comparison to other experimental efforts, and comparison to modeling results.

FY99 Scope:
Benchmark experiments, comparison to the results of other experimental efforts and to modeling results will be
concluded.  A peer review of the method and its application to product acceptance will be held.  This will take the
form of a gate review, and will determine whether further work is needed.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $200K
FY99: $300K
FY00: $0K

Procurement Strategy:

Basis of Estimate:
Costs of similar efforts.  One FTE  plus laboratort supplies.

Link to Other TFA Responses: This responds also to Hanford need SD2 (TFA response #685).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 673 Responds to Hanford Need #: PW8

TFA Response #: 673

Site Need Title: Enhanced Sludge Wash Process Data for Extended Operations of Phase I and for Phase II RFP
TFA Technology Title: Parametric Studies of Hanford Sludge Washing
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 32

FY97 Scope:
Work is ongoing at PNNL ESW (Lumetta), LANL ESW (Temer), PNNL Chromium (Lumetta), and ORNL (Egan).
Work at PNNL and LANL  has focused on the leaching of sludges per the ESW protocol to verify the feasibility of
this proposed process in support of the March 1998 decision (Milestone 5-03) on sludge washing.  These past
investments have focused on testing ESW. A second subtask at PNNL has been investigating chromium removal
from sludge. Sludge partitioning studies at ORNL (Egan) have looked at sludge leaching and washing from a
broader perspective by collecting data on the affect of varying temp, caustic concentration, and other parameters on
leach performance, the distribution of species and optimization of leaching.   In the pursuit of this and related work,
a number of critical issues have been identified such as Cr leaching, leaching efficiency, temperature control, etc.
The efforts in FY98 and beyond are aimed at addressing these critical issues.  The TFA has as primary drivers
deployment of technologies and teaming with the users.  In order for this significant level of effort to address this
critical need to continue, cost sharing must be demonstrated.  This is a key requirement we need to discuss in
looking at how to provide the solution to the sludge problems.

FY98 Scope:
The recent sludge peer review noted that technology development is critically needed to answer the treatment
requirements for the majority of the sludge which will be handled by enhanced sludge washing processes, and a
subset of high chromium sludges which will require different oxidative processes.  In FY98, the TFA will continue
the work on Cr oxidation applications, as recommended by the sludge review.  In addition, the joint laboratory team
will take the information compiled during the laboratory studies in FY95-97 and identify engineering parameters
necessary to provide sludge for Phase 1 and specifications necessary for the Phase 2 proposal request and review.
Specific emphasis on the joint laboratory work will be looking at more realistic operational parameters and
investigating the issue of process control of the sludge washing step.   The results of all these studies feed decisions
in the settle/decant and pilot scale work (Need 678), sludge studies (Needs 671, 672), and Process Decision Tool,
which interfaces with all pretreatment activities to be a collection repository of data and provides decision analysis
support to the overall program.  The settle/decant work (Need 678) will be guided by the sludge team assembled to
address this need as part of the overall sludge pretreatment initiative strategy.

FY99 Scope:
Lab scale work will continue on resolving any outstanding key issues identified in FY97 and FY98 work and to
looking at interactions in detail in the leach/wash process. Work will transition to bench scale confirmation studies
of best candidate processes.  These studies will provide insight needed to design pilot scale tests (Need 678).  This
work will support identification of feeds for Phase I envelope D to allow operation through 2011.

FY00 Scope:
None.

Funding Summary: FY97: $1700K
FY98: $1995K
FY99: $1995K
FY00: $0K

Procurement Strategy:
Ongoing Laboratory work will continue.

Funding Summary:
                          FY97         FY98           FY99
Temer                400           500              500
Lumetta ESW    400           500              500
Lumetta Cr         250           500              500
Egan                  500          500              500



Tanks Focus Area Multiyear Technical Response

TFA Response #: 673 Responds to Hanford Need #: PW8

TFA Response #: 673

Process Tool                        95                95

Basis of Estimate:
Ongoing tasks with good cost history.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL36WT41-A, RL36WT41B, AL16WT41, OR16WT41D

Last Name of PI for Ongoing Work: Lumetta, Temer, Egan



Tanks Focus Area Multiyear Technical Response

TFA Response #: 678A Responds to Hanford Need #: PW13

TFA Response #: 678A

Site Need Title: Settle Decant
TFA Technology Title: Settle Decant Sludge
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 33

FY97 Scope:
Work is being performed with liter quantities of sludges from several Hanford Site tanks.  These tests provide
Envelope D material for the contractors supporting Tank Waste Remediation System Privatization.  Enhanced
sludge washing and gravity settling tests are being performed.  These tests are compared with results from lab-scale
ESW tests.

FY98 Scope:
Continue ESW and settling tests with two additional sludge samples from Hanford tanks.

FY99 Scope:
Continue ESW and settling tests with two additional sludge samples from Hanford tanks.  Provide technical support
for planning and design of a pilot-scale test.

FY00 Scope:
None.

Funding Summary: FY97: $200K
FY98: $525K
FY99: $700K
FY00: $0K

Procurement Strategy:
Ongoing work under TWRS; directed to current principal investigator.

Basis of Estimate:
Historic costs of conducting tests with radioactive waste samples.

Link to Other TFA Responses:

TTP # for Ongoing Work: N/A

Last Name of PI for Ongoing Work: Brooks, PNNL



Tanks Focus Area Multiyear Technical Response

TFA Response #: 678C Responds to Hanford Need #: PW13

TFA Response #: 678C

Site Need Title: SLS Hanford (CUF)
TFA Technology Title: Solid/Liquid Separation - Hanford
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 34

FY97 Scope:
This task is demonstrating cross-flow filtration on Hanford streams.  Solid-liquid separation is an essential unit
operation of sludge washing.  Tests were expanded in FY97 using the CUF unit acquired from Savannah River in
FY96, to test up to three different types of wates to assure that cross-flow filtration can meet performance
requirements on the variety of Hanford waste types.  Radiocolloid and radionuclide testing of filtrates from FY96
(C-106) and FY97 tests are being done.

FY98 Scope:
Continue to pursue testing with three different types of sludge wastes and continue to evaluate variables affecting
filter performance, including filter elements from two different manufacturers.  Resolve outstanding technical
uncertainties related to S-L separation as discussed at the FY97 midyear review.

FY99 Scope:
Perform testing on two additional types of sludges.  Provide technical support for planning and design of pilot-scale
filtration and settling tests as part of a comprehensive tank waste remediation program.

FY00 Scope:
None.

Funding Summary: FY97: $400K
FY98: $525K
FY99: $500K
FY00: $0K

Procurement Strategy:
Ongoing TFA activity; directed to current principal investigator.

Basis of Estimate:
Historical costs for radioactive laboratory testing with Hanford waste stream.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL36WT41-B

Last Name of PI for Ongoing Work: Reynolds



Tanks Focus Area Multiyear Technical Response

TFA Response #: 684 Responds to Hanford Need #: SD1

TFA Response #: 684

Site Need Title: Multi-phase Moisture Flow in Arid Conditions
TFA Technology Title: Tank Site Closure Technology
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 35

FY97 Scope:
Analysis by HTI and others has shown the importance of understanding the parameters of liquid and vapor phase
moisture flow in arid conditions in terms of the impact of these parameters on doses associated with tank residual
radionuclides.  Since moisture flow through closed tanks in the primary driving force for contamination releases and
transport through the biosphere, a better understanding of this phenomena is essential to analyses that determine how
clean tanks must be prior to closure activities.  FY97 and earlier work has confirmed the importance of this detailed
understanding.

FY98 Scope:
This activity will be placed out on competitive bid to the national laboratories.  The intent is to lend preference to a
laboratory/university team to undertake the scope of work outlined below.  It is felt by the TFA that the successful
completion of this activity could provide crucial data needed in performance evaluations related to tank closure.
Limiting the bids to laboratories will have the added benefit of providing independence to the determination of key
analysis parameters, which drive closure criteria for the tanks.

The overall goals of this three-year project are:

1) Determine the important parameter (such as hydraulic conductivity, diffusion coefficients, effective porosity’s,
etc., by radionuclide species) for determining liquid and vapor phase moisture flow in arid (Hanford-like)
conditions.
2) Measure these parameters over a wide range of potential environments for a variety of potential closure materials
such as sand, gravel, concrete, grout, etc.
3) Simulate moisture flow through these materials using known or determined flow parameters.  Compare state of
the art simulation tools and select best for these conditions.
4) Perform laboratory and filed tests to verify simulations and key parameters.
5) Input these findings into HTI’s work on determining tank closure criteria.

Specific workscope for FY98 includes:

1) Producing a report that documents the existing information known about moisture flow in arid soil.  This report
should also evaluate existing simulation codes and select the baseline analysis tool.
2) Develop a 3-year project plan.
3) Perform sensitivity analyses with this baseline tool to determine key flow parameters to be evaluated and
measured.
4) In conjunction with a university team measure the parameters of interest over a wide range of materials and
materials conditions.
5) Provide a work scope and associated funding in the area of radionuclide movement through arid zones to the
Waste Management Education and Research Consortium (WERC) as a focus problem for the 1998-1999 University
Design Challenge.
6) Evaluate the impact of determined flow parameters on tank closure criteria in coordination with HTI.

FY99 Scope:
The emphasis of FY99 is field testing to determine actual flow parameters for the Hanford Vadose zones and
comparison with previous laboratory results.  Performance evaluations will be done using both field and laboratory
results to understand impact of test results on HTI closure activities.  Field-testing will emphasize the vadose zone
environment near the select HTI closure tank.

FY00 Scope:
Complete field verification work and provide validated flow parameters to HTI along with performance evaluations
based on these validated parameters.



Tanks Focus Area Multiyear Technical Response

TFA Response #: 684 Responds to Hanford Need #: SD1

TFA Response #: 684

Funding Summary: FY97: $0K
FY98: $400K
FY99: $1900K
FY00: $1100K

Procurement Strategy:
Call for laboratory/university team to conduct activity.  Support WERC and the University Design Challenges with a
design problem and appropriate funding.

Basis of Estimate:
- FY98: Develop work scope, $400K
- FY99: Define progress and needed work, $400K; conduct lab testing, $500K; conduct field testing, $1,000K
- FY00: Report on conclusions and status of lab runs, $300K; conduct follow-on lab testing, $300K; follow-on field
testing, $500K

Link to Other TFA Responses: This also responds to Hanford needs SD4, SD5, SD6, SD7, SD9, and SD10 (TFA
responses #687, 688, 689, 690, 692, 693).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 686 Responds to Hanford Need #: SD3

TFA Response #: 686

Site Need Title: Glass Monolith Surface Area
TFA Technology Title: Waste Form Surface Area Analysis
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 36

FY97 Scope:
None.

FY98 Scope:
In this fiscal year, waste forms of the expected variety of sizes, shapes, and fill rates will be produced.  It is
anticipated that two to three of each configuration will be produced, for a total of approximately 12.  The glasses to
be produced will be selected so that they represent possible Hanford LAW glasses.  Hanford privatization vendors
will be asked to identify possible product configurations.  This effort will go out for an open call, to industry,
universities, and the DOE lab system.  Opportunities to leverage other funding are likely to exist, and will be
pursued, in order to bring down the total cost.

FY99 Scope:
The forms produced in FY98 will be characterized in FY99 and FY00.  This will include surface area and crack area
determinations, area reachable by moisture, and determination of unsaturated hydraulic properties.

FY00 Scope:
The forms produced in FY98 will be characterized in FY99 and FY00.  This will include surface area and crack area
determinations, area reachable by moisture, and determination of unsaturated hydraulic properties.

Funding Summary: FY97: $0K
FY98: $400K
FY99: $300K
FY00: $300K

Procurement Strategy:
Open call to industry and academia.

Basis of Estimate:
Costs of previous and comparable glass development testing, and analysis activities.

Link to Other TFA Responses:

TTP # for Ongoing Work: N/A

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 663 Responds to Hanford Need #: OP2

TFA Response #: 663

Site Need Title: Remote Inspection of High-Level Waste Tanks
TFA Technology Title: NDE for Hanford Waste Tanks
TFA Functional Area: Safety TFA FY98-FY99 Priority: 45

FY97 Scope:
Select a single-shell waste tank that will be retrieved in the FY 1998 to FY 2000 time frame.  Integrity of a waste
tank is critical to the removal technology that can be deployed due to potential tank leakage and waste conditions.
Investigate the status and capability of the LDUA NDE method capability and the camera end effector to provide
data on the SST integrity.  Results of this investigation will be given to Hanford for their comments.  If these two
end effectors meet their needs, then a LDUA deployment would be possible.  If this need cannot be met with the
LDUA NDE and camera, then a development effort would be needed.  This plan assumes that the LDUA NDE and
camera will meet the existing needs.

FY98 Scope:
Deploy LDUA and NDE/camera in a Hanford identified waste tank(s).  Using data obtained from the NDE and
camera, develop a decision logic to evaluate the tank integrity in terms of potential leakage.  Data from other sources
would be examined such as; past leakage history, history of waste types in the tank, information from dry well
around the tank, and records on corrosion inhibitor additions.  Using the available tank information, information on
the available retrieval systems, and cost information, develop a strategy to select the best retrieval system.

FY99 Scope:
Reevaluate the selection method in terms of sensitivity to input information and redefine the analysis method if
necessary.  Document the method and ensure that technology issues are addressed, safety issues are resolved, and
operational issues are addressed.  The integration of the system and requirements must be feasible.

FY00 Scope:
Hanford will assume the cost after the demonstration has been completed.

Funding Summary: FY97: $0K
FY98: $200K
FY99: $150K
FY00: $0K

Procurement Strategy:
The Hanford site has the equipment to support the proposed work.  Use of the LDUA and NDE/camera end effectors
will need to be scheduled and may cause project delays.  Industry Programs is expected to support NDE rad-
hardening for in-tank use.

Basis of Estimate:
Discussion with Hanford staff.  Assumes significant cost sharing and user funding of deployment.  Covers technical
integration and support to deployment

Link to Other TFA Responses: Method will support waste removal at Hanford and possibly SRS.

TTP # for Ongoing Work: N/A

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 664 Responds to Hanford Need #: Saf 1

TFA Response #: 664

Site Need Title: Criticality Basis - Actinide Studies
TFA Technology Title: Criticality Basis
TFA Functional Area: Safety TFA FY98-FY99 Priority: 46

FY97 Scope:
Work with Hanford to define needs, program areas, program plan, and potential sites to accomplish the work.
Coordinate with SRS, ORNL and INEL for their actinide criticality data needs.

FY98 Scope:
Select a laboratory to perform the work.  Pu chemistry and criticality analysis are expected to be the highest priority
in the first year.  The selected laboratory needs to have the expertise in these areas.

FY99 Scope:
Complete the Pu chemistry and develop the worst case for criticality analysis.  Initiate the Am and Cm chemistry
and limited criticality analysis.

FY00 Scope:
Complete the Am and Cm chemistry and define the worst case to be analyzed in FY 2001.

Funding Summary: FY97: $0K
FY98: $300K
FY99: $350K
FY00: $350K

Procurement Strategy:
Selection of a laboratory with both chemical and criticality analysis capabilities is highly desirable.  Experts will be
consulted to ensure the validity of the program.

Basis of Estimate:
1 FTE and radionuclide laboratory testing.

Link to Other TFA Responses: The needs for SRS, ORNL and INEL will be discussed and factored into the
program as required.  It does not appear to be a high priority to other sites.

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 683 Responds to Hanford Need #: Retr 13

TFA Response #: 683

Site Need Title: High Accuracy Psychrometric/Flow Measurements For Determining Tank Evaporation Rates [Retr
13]
TFA Technology Title: Tank Evaporation Monitoring
TFA Functional Area: Safety TFA FY98-FY99 Priority: 47

FY97 Scope:
A number of measurements need to be correlated to detect the entrapped gases:  the waste level, additions to and
removal from the tank, evaporative losses, ventilation flows, and others.  A program plan needs to be developed
based on these parameters and their accuracy.  This will be done by TFA and will include support from Hanford.
Development should be completed in FY 1999 with deployment in FY 2004.  Decision point for further effort based
on recommendations in program plan and user commitment.

FY98 Scope:
Technologies that have the capability to achieve the needed accuracy will be investigated and candidates will be
selected.  A preliminary design will be developed and evaluated against a criteria.  After feasibility is established, a
final system design will be developed.  Candidate tanks to test the system will be developed and evaluated.

FY99 Scope:
Testing the psychrometric and flow measurements will be performed in FY 1999 and results will be evaluated to
ensure that operational specifications are met.  Data evaluation will be performed in the last part of FY 1999.

FY00 Scope:
Continued data evaluation, system evaluation, and analysis of data to ensure the desired high level of accuracy has
been achieved.  Completion of testing to support user decision on deployment.

Funding Summary: FY97: $0K
FY98: $250K
FY99: $300K
FY00: $200K

Procurement Strategy:
Hanford will probably be the principal investigator because of the detailed interactions needed.  Internal DOE call
with potential industry procurement for measurement system.

Basis of Estimate:
Best-estimate cost information based on similar level of effort in measurement system development activities

Link to Other TFA Responses: This could be beneficial to SRS in their waste removal program.

TTP # for Ongoing Work: N/A

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 658 Responds to Hanford Need #: Char 4

TFA Response #: 658

Site Need Title: Technetium-99 Analysis  in Low Level Waste Feed
TFA Technology Title: Tc-99 Analysis
TFA Functional Area: Characterization TFA FY98-FY99 Priority: 51

FY97 Scope:
None.

FY98 Scope:
Enlist several contractors and possibly private laboratories to participate in round-robin testing.  Agree upon sample
pretreatment, analytical protocol, and data reduction format for each proposed production laboratory Tc-99 method.
Establish lead laboratory to prepare standard and unknown samples for analysis, transmittal and receipt of samples,
and protocol for collection and reporting of comparative data.  Conduct round robin testing of standards and
unknown surrogates (except to lead leab) to check for operational readiness of procedures on hot samples.
Surrogates should simulate waste materials that include organic complexants which would impact Tc oxidation
states.

FY99 Scope:
Downselect and or modify sample pretreatment steps and analytical procedures as needed based on testing.  Conduct
round robin testing of hot LLW samples with unknown amounts of Tc-99 with periodic comparative checks using
standards.  Conduct periodic group meetings with round-robin labs to determine reason for variance in Tc-99 results
among the labs.  Based on results, recommend best sample pretreatment and analytical methods vs. type sample for
Tc-99 analysis and issue report.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $300K
FY99: $300K
FY00: $0K

Procurement Strategy:
Competitive selection of a lead laboratory.  Subcontracts via site-to-site Memorandum Purchase Orders could be
issued by the lead "round robin lab."  An RFP could be issued to labs in the private sector.

Basis of Estimate:
In FY98 and FY99, assume 4-5 labs participate with $50K subcontracts to each lab and 1.5 FTE by lead lab.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 679B Responds to Hanford Need #: Retr 1

TFA Response #: 679B

Site Need Title: Waste Conditioning for Tank Heel Transfer
TFA Technology Title: Waste Conditioning for Transfer
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 52

FY97 Scope:
None.

FY98 Scope:
Select or competitive call for project Lead.  Lead will develop  calls for labs and industry to perform the testing and
evaluation required to:   Evaluate potential for settling, plugging, and erosion/corrosion of transport lines based upon
pipeline geometries and measured waste properties.  Initial evaluation will be based upon existing published
literature and consultation with Oak Ridge site staff.  Both physical and chemical plugging and settling mechanisms
will be investigated.  Development of a test plan and initial tests will be performed during FY98.

FY99 Scope:
Complete tests to determine minimum settling velocity for particles; erosion factors, potential for precipitation and
adherence of waste to pipe walls during transport.  Perform tests that are based on physical parameter testing using
instrumentation that will develop correlations between measurements and system performance.

FY00 Scope:
Provide operational recommendations to quantify desired pressure drops and flow rates for pumps to achieve
adequate safety factors for safe transport.  Add Data to Retrieval Analysis Tool.

Funding Summary: FY97: $0K
FY98: $900K
FY99: $900K
FY00: $350K

Procurement Strategy:
Call or select lead roll who will develop call for lab and industry support to perform tests.

Basis of Estimate:
FY98 Lead Roll $200k;  Literature search and site survey $150k;  Develop test functions and requirements and a test
plan $100k;  Conduct settling and plugging tests $400k;  Retrieval Analysis Tool $25k.
FY99  Lead Roll $150k, Testing $400k,  Instrumentation selection, $200k  Preliminary Report/Evaluation $100k;
Retrieval Analysis Tool $25k.
FY00 Lead Roll $100k, Final analysis and Report $200k, Retrieval Analysis Tool $25k.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 667 Responds to Hanford Need #: PW2

TFA Response #: 667

Site Need Title: Hanford Capsule Initiative (HCI): A Processing Demonstration of Cs/Sr Capsules for Final
Disposition
TFA Technology Title: Hanford Cs/Sr Capsule Initiative
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 54

FY97 Scope:
The TFA Safety and Immobilization Technology Integration Managers will issue a white paper discribing problem
and potential disposal options to support site discussions and future planning.  If commitment is obtained from the
user, a call will be issued to perform a detailed investigation of the options presented in the FY97 white paper.

FY98 Scope:
A multi-year development program is proposed.  The initial focus is demonstration of the immobilization of 13 out-
of-spec Cs capsules.  Technology will be developed and deployed for the shipment, receipt, opening and
immobilization of the CsCl capsules in the Multi-Purpose Processing Facility at SRS.  A preferred alternative is
production of a crystalline silicotitanate waste form.  This would be aimed at a processing demonstration in FY99.
(It is anticipated that shipment of the 13 capsules would begin in FY98.)  In addition, a small effort would begin to
identify the proper path forward for the SrF2 capsules.  An important consideration will be the disposition of the
immobilized capsules.  Potential commercial applications for the capsults will also be investigated.

FY99 Scope:
The primary goal of the effort in FY99 will be to complete immobilization of the CsCl in the 13 capsules.  Work
will continue to develop a process for the SrF2 capsules.

FY00 Scope:
The primary objective of this year's effort will be to prepare for a significant demonstration with 5-10 Sr capsules.

Funding Summary: FY97: $0K
FY98: $300K
FY99: $500K
FY00: $750K

Procurement Strategy:
This effort would primarily be directed toward the MPPF at SRS, based on the need for a canyon-type facility
(typical dose rate of CsCl capsules is 10 to the sixth rem at 1 cm).

Basis of Estimate:
Estimate based on consideration of radioactive material transport and large-scale processing.  Assumes significant
user co-funding for operations.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 678B Responds to Hanford Need #: PW13

TFA Response #: 678B

Site Need Title: Pilot Plant
TFA Technology Title: Pilot-Scale Sludge Processing
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 60

FY97 Scope:
Hanford and the OST are exploring a major new deployment demonstration to meet this need, known as the Sludge
Processing Initiative, on SPI.  In FY97 Engineering Analyses and Design concepts for a pretreatment CPU or pilot-
scale module are being developed and the SPI is being evaluated to support a new deployment focus for sludge
processing at Hanford.

FY98 Scope:
The final design and fabrication of the pilot module will be completed.  At Hanford, the SPI coordinator will ensure
Hanford is prepared to receive the pilot module and a team to investigate retrieval of the 100's of gallons of sludge
needed will ensure Hanford is prepared to process.

FY99 Scope:
The pilot module will undergo cold shakeout testing and hot operation using actual IST sludge processing will
begin.  Close collaboration with retrieval and immobilization is required within TFA.

FY00 Scope:
An additional 2 or 3 SST sludges will be piloted to provide processing information to support both Phase I and
Phase II of privatization processing.

Funding Summary: FY97: $0K
FY98: $945K
FY99: $900K
FY00: $350K

Procurement Strategy:

Basis of Estimate:
Total cost of SPI is likely to range from $10 to $40M, based on a) preliminary TWRS estimates, b) a similar level of
effort as the HTI, and c) an analysis by TFA of the costs of CPU deployments system wide.

Link to Other TFA Responses: Builds off of responses #673 and #678A enhanced sludge washing activities, and
moves toward scale-up for processing.

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 680 Responds to Hanford Need #: Retr 2

TFA Response #: 680

Site Need Title: Initial Waste Mobilization Methods Needed to Enhance Advanced Design Mixer Pump Retrieval
for DST Waste Not Affected by Existing Mixing Pump Performance [Retr-2]
TFA Technology Title: Sonic Probe for Waste Mobilization
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 61

FY97 Scope:
None.

FY98 Scope:
Support EM-30 DST retrieval program at Hanford for completion of testing and preparations required to deploy the
sonic probe.  The goal will be to understand technical performance of the probe as it relates to mixer pumps as well
as to other technologies.

FY99 Scope:
Support the deployment, data collection, and data reduction of the sonic probe deployment.  Collect data and lessons
learned and add to the Retrieval Analysis Tool.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $200K
FY99: $200K
FY00: $0K

Procurement Strategy:
Ongoing related activities.  Directed to existing RPD&E lead and staff.

Basis of Estimate:
FY98: Lead function $50K; Assist in performance evaluation $100K, Retrieval analysis tool $50K
FY99: Lead Functions $50K; Assist in performance evaluation, recommendations $100K; Retrieval Analysis Tool
$25K

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 681 Responds to Hanford Need #: Retr 4

TFA Response #: 681

Site Need Title: Tank Leak Mitigation Systems for Underground Single-Shell Waste Storage Tanks (SSTs) [Retr-4]
TFA Technology Title: Tank Leak Detection and Mitigation
TFA Functional Area: Safety TFA FY98-FY99 Priority: 62

FY97 Scope:
Hanford is planning to develop a program plan to address cost-benefit vs. risk-reduction with consideration of SSTs
leaking during removal.  The program should address tank leak detection, monitoring, and mitigation activities in
support of the TPA milestones.

FY98 Scope:
Investigate the parameters that could be used to reduce leakage during retrieval and the feasibility of mitigating
leakage.  Include DOE/RL, Washington State ecology, and Hanford stakeholders input into this program.  Evaluate
different mitigation and bounding leakage scenarios.  Determine the feasible of using leak detection, reduction in
gross leakage, and mitigation.  Initiate discussions with SRS and ORNL to determine their interest and include their
input into the program.

FY99 Scope:
Determine the cost-benefit of each alternative and select the best technical vs. cost options.  Develop a plan to
address deployment of the selected option and demonstrate it on a selected tank.  Determine funding needs and
select a tank for a demonstration.

FY00 Scope:
Implement the FY 1999 plan as a demonstration using a SST tank and review the information to validate models.
Based on the results, support waste removal for other tanks.

Funding Summary: FY97: $0K
FY98: $250K
FY99: $300K
FY00: $300K

Procurement Strategy:
Hanford would have the lead in the development effort and could be supported by either SRS or ORNL.

Basis of Estimate:
Discussion with Hanford staff and best-estimate values.

Link to Other TFA Responses: Results of this effort could be used by SRS and ORNL.

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 682 Responds to Hanford Need #: Retr 11

TFA Response #: 682

Site Need Title: Alternative to Baseline Tank Waste Mixing Systems  [Retr-11]
TFA Technology Title: Alternate Tank Mixing Systems
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 63

FY97 Scope:
Mixer pump enhancement development.

FY98 Scope:
Perform Survey to determine range of operating parameters relevant to site applications.  Analyze data collected in
previous mobilization and uniformity experiments.  Evaluate off-the-shelf technologies for determining local
concentration in tanks.  Develop prototype to measure local concentration.   Perform surveys of industry and
literature to identify several concepts for mixer pump performance assistance which may include the extendible
nozzle, pulsed air, or the sonic probe.  Generate Functional requirements for mobilization assistance  by which
candidate technologies will be judged and selected.  Conceptual design(s) of selected technologies will be completed
during FY98.  Perform bench scale of prototype system and provide test plan for quarter-scale testing.   Down select
most promising technologies at the end of FY98.  This will be a decision point for proceeding with performance
testing and system development.  The results are expected to be cheaper than existing mixer pump technology.
Provide data to Retrieval Analysis Tool.

FY99 Scope:
Perform quarter scale experiments which will be used to test analytical uniformity prediction models and to extend
cold testing of instrumentation to near operational conditions.   Produce detailed design of the retrieval mixer
system.  Initiate procurement of lead field unit.   Provide data to Retrieval Analysis Tool.

FY00 Scope:
Complete procurement of new mixer system.  deliver to Site for deployment.  Assist site in deployment and
performance assessment.   Provide data to Retrieval Analysis Tool.

Funding Summary: FY97: $0K
FY98: $900K
FY99: $900K
FY00: $1100K

Procurement Strategy:
RPD&E Lead for on-going mixer pump development work.  Lab call of analysis of mixer performance to date.
Industry call for proposals to address mixing enhancements/ alternates.  Field hardware will be procured under fixed
price contract.

Basis of Estimate:
FY98  Lead Role $200K;  Survey $250K;  Bench scale feature testing $300K;  Down select evaluation $100K,
Retrieval Analysis Tool $50K
FY99  Lead Role $150K;  Quarter Scale Testing $300K;  Detailed design $200K;  Initiate procurement $200K; ,
Retrieval Analysis Tool $50K
FY00  Lead Role $150K;  Procurement of mixer system $500K;  Assist deployment $400K;  Retrieval Analysis
Tool $50K

Link to Other TFA Responses:

TTP # for Ongoing Work: RL36WT51

Last Name of PI for Ongoing Work: Rinker



Tanks Focus Area Multiyear Technical Response

TFA Response #: 657 Responds to Hanford Need #: Char 3

TFA Response #: 657

Site Need Title: Large Sample Hot Cell DSC/TGA Based Energetics Measurement
TFA Technology Title: Hot Cell Energetics Measurement
TFA Functional Area: Characterization TFA FY98-FY99 Priority: 64

FY97 Scope:
None.

FY98 Scope:
Determine design and performance specifications for a 500 mg capacity DSC/TGA to include capability for
handling and analyzing samples remotely in a hot cell.  Conduct vendor survey and procure a modified commercial
DSC/TGA.  Conduct Laboratory tests with standard and surrogate materials to verify performance of instrument.
Determine logistics of procedure for remote application.  Design and fabricate supporting hardware for installation
of sensor compartment in a hot-cell and associated electronics outside of hot-cell.  Assume deployment design,
safety analysis, & other required documentation would be done by contractor.

FY99 Scope:
Make required hot-cell modification, if needed, to accommodate the DSC/TGA.  Install DSC/TGA sensor module
and supporting hardware into hot-cell.  Verify operational readiness with surrogate materials.  Validate operation by
conducting DSC/TGA analysis on about 20 actual HLW samples.  Assume PHMC would pick up cost of
deployment and share cost of validating method on hot samples.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $300K
FY99: $150K
FY00: $0K

Procurement Strategy:
Write design and performance specifications and issue call for proposals from selected vendors to modify
commercially available DSC/TGA instruments.

Basis of Estimate:
In FY98, assume one FTE ($200K), procurement of modified DSC/TGA ($75K), and fabrication of supporting
hardware ($25K).  In FY99, assume 0.75 FTE ($150K) to run tests.  Assume installation and hot cell modifications
would be done by contractor.  Also assume some cost sharing in validating method on actual hot waste.

Link to Other TFA Responses: Measuring energetics at Hanford has been highly site specific but could apply to
any tank waste where a concern over safety of waste composition is raised.

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 659 Responds to Hanford Need #: Char 5

TFA Response #: 659

Site Need Title: Rapid Speciation of Organic Acids and Complexants
TFA Technology Title: Tank Waste Organics Analysis
TFA Functional Area: Characterization TFA FY98-FY99 Priority: 65

FY97 Scope:
None.

FY98 Scope:
Based on preliminary testing conducted in FY97 using EM-30 support, downselect sample pretreatment steps and
instrumentation for rapid analysis of organic species in tank waste.  On selected methods, optimize analytical
procedures and validate performance on actual tank waste samples.  Issue report on procedures and anlaytical
accuracy and precision.

FY99 Scope:
None.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $250K
FY99: $0K
FY00: $0K

Procurement Strategy:

Basis of Estimate:
Assume one FTE and chemical supplies.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 665 Responds to Hanford Need #: Saf 2

TFA Response #: 665

Site Need Title: Safety Related Transport Properties of Fuel Rich Organics
TFA Technology Title: Hydraulic Properties of Tank Wastes
TFA Functional Area: Safety TFA FY98-FY99 Priority: 66

FY97 Scope:
TFA will work with Hanford in defining this need in more detail during FY 1997.  Definition of an objective for the
modeling effort would help focus the data needed by the numerical method(s), the possibility of use of bounding
cases, the waste types to be investigated, and an experimental plan to obtain the needed information.  Needs from
SRS and ORNL should be included and potential ways to obtain the data (user, producer interfaces) should be
investigated.  A laboratory call will be made in early FY 1998.

FY98 Scope:
Initiate the review of state-of-the-art numerical methods having the capability to calculate the interstitial liquid
distribution.  Review literature to determine pertinent data that is available.  Evaluate potential experimental
configurations and data needs.  Initiate the numerical analysis and experimental program in late FY 1998.

FY99 Scope:
Evaluate permeability and capillary data and numerical methods to further define needs.  Evaluate the possibility for
bounding calculations which could reduce the data needs.  In late FY 1999, perform a prediction of a known waste
type and evaluate the prediction using experimental information.

FY00 Scope:
Complete the experimental program and use numerical methods to predict several waste tank interstitial liquid
distribution and compare the prediction with criteria to mitigate exothermic reactions.

Funding Summary: FY97: $0K
FY98: $250K
FY99: $300K
FY00: $300K

Procurement Strategy:
Internal DOE competitive call.  Coordination between numerical method and experimental investigation will be
critical.  Careful program planning will be needed to ensure useful results and problem resolution.

Basis of Estimate:
Best estimate information from Hanford.

Link to Other TFA Responses: These issues are pertinent to both Hanford and SRS.  This program will be
discussed with SRS to determine their needs.

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 691 Responds to Hanford Need #: SD8

TFA Response #: 691

Site Need Title: In-Situ Testing of Glass Release
TFA Technology Title: In-Situ Testing of Glass Release
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 67

FY97 Scope:
None.

FY98 Scope:
None.

FY99 Scope:
In-situ tests will be initiated using forms representing the products which will be delivered by the private vendors at
Hanford.  Experience gained in other in-situ efforts will be drawn upon to accelerate this program.  It is anticipated
that lysimeters mocking up the entire disposal system will be utilized.

FY00 Scope:
Testing will continue for at least five years.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $400K
FY00: $100K

Procurement Strategy:
Open call.

Basis of Estimate:
1-2 FTE: set up and equipment with 1/2 FTE monitoring for outyears.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 660 Responds to Hanford Need #: Char 7

TFA Response #: 660

Site Need Title: In-Tank Core Sampling...Off-Riser Capability
TFA Technology Title:
TFA Functional Area: Characterization TFA FY98-FY99 Priority: N/A

FY97 Scope:

FY98 Scope:

FY99 Scope:

FY00 Scope:

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:

Basis of Estimate:

Link to Other TFA Responses: The TFA answered this need through its response to Hanford need Retr 1 (TFA
response #679).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 661 Responds to Hanford Need #: Char 8

TFA Response #: 661

Site Need Title: Large Volume (3-5 liter) Sludge and Supernate Sampler
TFA Technology Title:
TFA Functional Area: Characterization TFA FY98-FY99 Priority: N/A

FY97 Scope:
TFA funding for this Need is not recommended for the following reasons:

It is the perception of the TFA that very little if any technology development would be needed to implement a large
volume sampling method.  In FY96, the TFA investigated the status of this technology and found:

1.  A 25-liter Sampler was fabricated at SRS and delivered to Hanford in FY94.  A 3-liter sampler was also
delivered at a later date which is the standard sampling tool at SRS and could be applied to Hanford tanks.

2.  For the Sampler, a Systems F&R document was published in December 1993, a small- volume Pilot Scale
Retrieval System (PSRS)  Engineering Study was published in January 1994, and calculations for dose rates based
on samples to be taken from tank AZ-101 were published in July 1994.

3.  The Pilot Scale Sampler Packaging Design Criteria for the Cask System was also written for on-site
transportation but was not reviewed by Packaging Safety Engineering due to cancellation of the project in late FY
1994.

Based on the TFA  assessment, it appears that more safety and design reviews are needed on the required shielding
at the tank, the cask design, cask handling, and transportation.  It is the perspective of the TFA that these activities
are more appropriately carried out by the PHMC.

FY98 Scope:

FY99 Scope:

FY00 Scope:

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:

Basis of Estimate:

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 666 Responds to Hanford Need #: PW1

TFA Response #: 666

Site Need Title: Identification and Management of Chromium and Other Problem Constituents for HLW
Vitrification
TFA Technology Title: Waste Loading Improvement for HAW Glass
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: N/A

FY97 Scope:
This task will initially address increasing waste loading in DWPF glass in conjunction with SRTC work on
improving DWPF liquidus model in the DWPF Process Control System.  PNNL will  coordinate the experimental
plan with SRTC and develop a joint statistically designed test that provides data to improve the DWPF liquidus
model and begin to address the Hanford compositions (specifically increased chromium and sodium).  Work will be
initiated to relax constraints on application of the DWPF homogeneous durability model.  This will require
evaluation of phase separation and its impact on durability.  This aspect of the work will be performed by SRTC
(~$30K).  [Note: Some glass analyses and the majority of the SRTC scope is funded in FY97 by DWPF.]

FY98 Scope:
PNNL will complete the data analysis included in the joint SRTC/PNNL experimental plan and complete
documentation of the liquidus data to be used by SRTC to improve the DWPF liquidus model.  (Modeling will be
funded and performed by the specific sites.)  Work will be initiated in the effects of phase separation (SRTC scope)
and on the effect of spinel/crystallization (neepheline) and glass performance.

SRTC will evaluate the effects of aluminum (SRS) and phosphate (Hanford) on the development of phase
separation.  This data will allow improvement of the constraints model restricting use of the DWPF durability
model.

FY99 Scope:
PNNL will complete the liquidus test matrix for Hanford waste compositions and technically support the small
SRTC melter run supporting liquidus data validation.  Work will continue to provide a technical basis for predicting
product performance with crystallizaiton and additional glass phases.

SRTC will complete a small melter run to validate liquidus data development.  SRTC will complete the data set
required to improve the models restricting applications of the DWPF durability models and support PNNL's
development of a technical basis for predicting multihase glass performance.

FY00 Scope:
If a technical basis for predicting product performance of phase separated glass is developed in FY99, additional
work may be required to support site development of product performance models required for waste acceptance.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy: This effort was competitively bid in FY97.  Directed to ongoing principal investigator.

Basis of Estimate:

Link to Other TFA Responses: The TFA answered this need through its response to SRS need SR-2011 (TFA
response #623).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 668 Responds to Hanford Need #: PW3

TFA Response #: 668

Site Need Title: Advanced Methods for Achieving LLW Volume Minimization
TFA Technology Title:
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: N/A

FY97 Scope:
Ongoing effort, in collaboration with ESP, SRTC, PNNL.  Current work is on hot samples in hot cell system, large
scale surrogate study.  Engineering support is developing assessment of system costs, potential cost savings.  SRS is
interested in caustic recycle as a way to cut cost of LAW immobilization (volume reduction).

FY98 Scope:
The clean salt task is to review past work at Hanford and in the paper industry to ascertain the potential viability;
will produce liter quantities of cleaned salt from tank surrogates for use in the Caustic Recycle task; and will
conduct an engineering assessment of the potential cost savings which may be realized by doing this work.  This
will be a laboratory and engineering study effort.  The clean salt task is a new task which will be placed into the
system in a call for proposals.  The caustic recycle task will evaluate organic and inorganic membranes to decide
which are more appropriate for the feed from Savannah River Site, Hanford, and from the clean salt recycle.  Cost
and design evaluations of the caustic recycle and integrated clean salt activities will be completed.  The caustic
recycle subtask of this need is an ongoing task.

FY99 Scope:
In FY99 the clean salt task will produce multiliter quantities of cleaned supernate from either Savannah River Site or
Hanford actual waste, for testing in the caustic recycle system at Savannah River Site.  A conceptual design will be
integrated into the planned caustic recycle large scale demonstration.  Given a positive gate review and adequate co-
funding, large scale equipment will be procured and TFA will provide coordination and analytical technical support.
One demonstration using caustic recycle with perhaps clean salt will go forward if co-funding is available.

FY00 Scope:
Complete demonstration and document results.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Directed to SRTC for ongoing work.  Competitively DOE call for new clean salt work scope.

Basis of Estimate:
TFA provides technical development and assistance to operations for deployment.  Deployment costs will be 10's of
millions of dollars, but TFA costs are to provide technical data and assistance only.

Link to Other TFA Responses: The TFA answered this need through its response to SRS need SR-2025 (TFA
response #637).

TTP # for Ongoing Work: SR16WT41-A

Last Name of PI for Ongoing Work: Hobbs



Tanks Focus Area Multiyear Technical Response

TFA Response #: 669 Responds to Hanford Need #: PW4

TFA Response #: 669

Site Need Title: Formulation of Reference Glass for Immobilized LAW
TFA Technology Title: Waste Form Product Acceptance Testing
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: N/A

FY97 Scope:
In support of the Hanford Product Acceptance Testing, Argonne National Laboratory (ANL) will review the glass
formulations developed by the Pacific Northwest National Laboratory (PNNL) in support of LAW vitrification and
will select two glasses representative of the glass forms expected from the three feed streams identified for Phase I.
ANL will provide the technical basis for the glasses selected for testing.  ANL will evaluate the applicability of
existing standardized tests to the LAW glass compositions (e.g., Product Consistency Test, Vapor Hydration test,
ANSI/ANS 16.1, TCLP).  Once the glasses have been evaluated via PCT, glasses doped with 99Tc, 237Np, and U
will be evaluated for micro structure.

FY98 Scope:
Complete PCTs on doped glasses.  Prepare nonradioactive glasses for use in round robin.  Cross check soda lime
glass standard with the Oak Ridge/Bethel/Melton Valley glass formulations (PCT acceptanct test).

The Hanford Phase I LAW Immobilization Product Acceptance Plan is described in WT-097-036 prepared by
PNNL.  This program requires that DOE have reliable NDE techniques to ensure that waste forms received for
storage/disposal meet the final acceptance criteria.  These techniques may be available from current commercial
methods adaptable to the configuration of the LAW forms.  This task will evaluate and recomment techniques that
will best demonstrate the waste form meets void space, vapor content, and containment integrity specifications for
Hanford and Oak Ridge.  The task will also provide a plan for demonstration of candidate techniques and identify
existing technology is inadequate and requires development.

FY99 Scope:
Document the round robin results on PCT performance on the two test glass formulations.  The standard glass(es)
(1000 pounds) will be procured for use by Hanford, Oak Ridge, and other producers of LAW in Product
Acceptance.

The demonstration of applicable techniques will be pursued in conjunction with Industry Porgrams to maximize the
utilization of commercially available techniques for Hanford and Oak Ridge.  NDE technique to verify void space,
vapor content, and containment will be demonstrated on sufficient scale to ensure actual performance.

FY00 Scope:
It is anticipated that this program will conclude at the end of this fiscal year.  The activities identified for FY99 will
continue into FY00.  Continue ND testing and downselect based on results, recommended test instruments, and
procedures.  Issue document on operating procedures, equipment and facility design, anticipated accuracy &
precision of methods.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
The performer for the current TTP will be used as an integrator.  Separate calls will be issued for specific devices,
instrumentation and standard materials to industry and academia.

Basis of Estimate:

Link to Other TFA Responses: The TFA answered this need in its response to Hanford need PW10 (TFA response
#675).

TTP # for Ongoing Work: RL06WT31



Tanks Focus Area Multiyear Technical Response

TFA Response #: 669 Responds to Hanford Need #: PW4

TFA Response #: 669

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 676 Responds to Hanford Need #: PW11

TFA Response #: 676

Site Need Title: IHLW Product Acceptance Inspection and Test Methods
TFA Technology Title: Waste Form Product Acceptance Testing
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: N/A

FY97 Scope:
In support of the Hanford Product Acceptance Testing, Argonne National Laboratory (ANL) will review the glass
formulations developed by the Pacific Northwest National Laboratory (PNNL) in support of LAW vitrification and
will select two glasses representative of the glass forms expected from the three feed streams identified for Phase I.
ANL will provide the technical basis for the glasses selected for testing.  ANL will evaluate the applicability of
existing standardized tests to the LAW glass compositions (e.g., Product Consistency Test, Vapor Hydration test,
ANSI/ANS 16.1, TCLP).  Once the glasses have been evaluated via PCT, glasses doped with 99Tc, 237Np, and U
will be evaluated for micro structure.

FY98 Scope:
Complete PCTs on doped glasses.  Prepare nonradioactive glasses for use in round robin.  Cross check soda lime
glass standard with the Oak Ridge/Bethel/Melton Valley glass formulations (PCT acceptanct test).

The Hanford Phase I LAW Immobilization Product Acceptance Plan is described in WT-097-036 prepared by
PNNL.  This program requires that DOE have reliable NDE techniques to ensure that waste forms received for
storage/disposal meet the final acceptance criteria.  These techniques may be available from current commercial
methods adaptable to the configuration of the LAW forms.  This task will evaluate and recomment techniques that
will best demonstrate the waste form meets void space, vapor content, and containment integrity specifications for
Hanford and Oak Ridge.  The task will also provide a plan for demonstration of candidate techniques and identify
existing technology is inadequate and requires development.

FY99 Scope:
Document the round robin results on PCT performance on the two test glass formulations.  The standard glass(es)
(1000 pounds) will be procured for use by Hanford, Oak Ridge, and other producers of LAW in Product
Acceptance.

The demonstration of applicable techniques will be pursued in conjunction with Industry Porgrams to maximize the
utilization of commercially available techniques for Hanford and Oak Ridge.  NDE technique to verify void space,
vapor content, and containment will be demonstrated on sufficient scale to ensure actual performance.

FY00 Scope:
It is anticipated that this program will conclude at the end of this fiscal year.  The activities identified for FY99 will
continue into FY00.  Continue ND testing and downselect based on results, recommended test instruments, and
procedures.  Issue document on operating procedures, equipment and facility design, anticipated accuracy &
precision of methods.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Competitive call in FY97 selected ANL for composition and test methods comparision.  Ongoing work will continue
through FY99.  Additional activities for FY98 and FY99 will be completed or directed.  An Industry activity in
FY99 will be completed.

Basis of Estimate:
The funding profile is shown with the response to need #675.

Link to Other TFA Responses: The TFA answered this need in its response to Hanford need PW10 (TFA response
#675).



Tanks Focus Area Multiyear Technical Response

TFA Response #: 676 Responds to Hanford Need #: PW11

TFA Response #: 676

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 677 Responds to Hanford Need #: PW12

TFA Response #: 677

Site Need Title: Secondary Products Acceptance Inspection and Test Methods
TFA Technology Title: Waste Form Product Acceptance Testing
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: N/A

FY97 Scope:
In support of the Hanford Product Acceptance Testing, Argonne National Laboratory (ANL) will review the glass
formulations developed by the Pacific Northwest National Laboratory (PNNL) in support of LAW vitrification and
will select two glasses representative of the glass forms expected from the three feed streams identified for Phase I.
ANL will provide the technical basis for the glasses selected for testing.  ANL will evaluate the applicability of
existing standardized tests to the LAW glass compositions (e.g., Product Consistency Test, Vapor Hydration test,
ANSI/ANS 16.1, TCLP).  Once the glasses have been evaluated via PCT, glasses doped with 99Tc, 237Np, and U
will be evaluated for micro structure.

FY98 Scope:
Complete PCTs on doped glasses.  Prepare nonradioactive glasses for use in round robin.  Cross check soda lime
glass standard with the Oak Ridge/Bethel/Melton Valley glass formulations (PCT acceptanct test).

The Hanford Phase I LAW Immobilization Product Acceptance Plan is described in WT-097-036 prepared by
PNNL.  This program requires that DOE have reliable NDE techniques to ensure that waste forms received for
storage/disposal meet the final acceptance criteria.  These techniques may be available from current commercial
methods adaptable to the configuration of the LAW forms.  This task will evaluate and recomment techniques that
will best demonstrate the waste form meets void space, vapor content, and containment integrity specifications for
Hanford and Oak Ridge.  The task will also provide a plan for demonstration of candidate techniques and identify
existing technology is inadequate and requires development.

FY99 Scope:
Document the round robin results on PCT performance on the two test glass formulations.  The standard glass(es)
(1000 pounds) will be procured for use by Hanford, Oak Ridge, and other producers of LAW in Product
Acceptance.

The demonstration of applicable techniques will be pursued in conjunction with Industry Porgrams to maximize the
utilization of commercially available techniques for Hanford and Oak Ridge.  NDE technique to verify void space,
vapor content, and containment will be demonstrated on sufficient scale to ensure actual performance.

FY00 Scope:
It is anticipated that this program will conclude at the end of this fiscal year.  The activities identified for FY99 will
continue into FY00.  Continue ND testing and downselect based on results, recommended test instruments, and
procedures.  Issue document on operating procedures, equipment and facility design, anticipated accuracy &
precision of methods.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Competitive call in FY97 selected ANL for composition and test methods comparision.  Ongoing work will continue
through FY99.  Additional activities for FY98 and FY99 will be completed or directed.  An Industry activity in
FY99 will be completed.

Basis of Estimate:

Link to Other TFA Responses: The TFA answered this need in its response to Hanford need PW10 (TFA response
#675).



Tanks Focus Area Multiyear Technical Response

TFA Response #: 677 Responds to Hanford Need #: PW12

TFA Response #: 677

TTP # for Ongoing Work: RL06WT31

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 685 Responds to Hanford Need #: SD2

TFA Response #: 685

Site Need Title: Standard Method for Determining Waste Form Release Rate
TFA Technology Title: ILAW Form Release Test
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: N/A

FY97 Scope:
None.

FY98 Scope:
As noted in Hanford need statement SD2, the PUF test seems to be the most likely candidate.  However, there is
need for validation of the test and adaptation of it for product acceptance.  Funding will be provided to accomplish
this through benchmark experiments, comparison to other experimental efforts, and comparison to modeling results.

FY99 Scope:
Benchmark experiments, comparison to the results of other experimental efforts and to modeling results will be
concluded.  A peer review of the method and its application to product acceptance will be held.  This will take the
form of a gate review, and will determine whether further work is needed.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:

Basis of Estimate:
Similar efforts.

Link to Other TFA Responses: The TFA answered this need through its response to Hanford need PW5 (TFA
response #670).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 687 Responds to Hanford Need #: SD4

TFA Response #: 687

Site Need Title: Long-Term Testing of Surface Barrier
TFA Technology Title: Tank Site Closure Technology
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: N/A

FY97 Scope:
Analysis by HTI and others has shown the importance of understanding the parameters of liquid and vapor phase
moisture flow in arid conditions in terms of the impact of these parameters on doses associated with tank residual
radionuclides.  Since moisture flow through closed tanks in the primary driving force for contamination releases and
transport through the biosphere, a better understanding of this phenomena is essential to analyses that determine how
clean tanks must be prior to closure activities.  FY97 and earlier work has confirmed the importance of this detailed
understanding.

FY98 Scope:
This activity will be placed out on competitive bid to the national laboratories.  The intent is to lend preference to a
laboratory/university team to undertake the scope of work outlined below.  It is felt by the TFA that the successful
completion of this activity could provide crucial data needed in performance evaluations related to tank closure.
Limiting the bids to laboratories will have the added benefit of providing independence to the determination of key
analysis parameters, which drive closure criteria for the tanks.

The overall goals of this three-year project are:

1) Determine the important parameter (such as hydraulic conductivity, diffusion coefficients, effective porosity’s,
etc., by radionuclide species) for determining liquid and vapor phase moisture flow in arid (Hanford-like)
conditions.
2) Measure these parameters over a wide range of potential environments for a variety of potential closure materials
such as sand, gravel, concrete, grout, etc.
3) Simulate moisture flow through these materials using known or determined flow parameters.  Compare state of
the art simulation tools and select best for these conditions.
4) Perform laboratory and filed tests to verify simulations and key parameters.
5) Input these findings into HTI’s work on determining tank closure criteria.

Specific workscope for FY98 includes:

1) Producing a report that documents the existing information known about moisture flow in arid soil.  This report
should also evaluate existing simulation codes and select the baseline analysis tool.
2) Develop a 3-year project plan.
3) Perform sensitivity analyses with this baseline tool to determine key flow parameters to be evaluated and
measured.
4) In conjunction with a university team measure the parameters of interest over a wide range of materials and
materials conditions.
5) Provide a work scope and associated funding in the area of radionuclide movement through arid zones to the
Waste Management Education and Research Consortium (WERC) as a focus problem for the 1998-1999 University
Design Challenge.
6) Evaluate the impact of determined flow parameters on tank closure criteria in coordination with HTI.

FY99 Scope:
The emphasis of FY99 is field testing to determine actual flow parameters for the Hanford Vadose zones and
comparison with previous laboratory results.  Performance evaluations will be done using both field and laboratory
results to understand impact of test results on HTI closure activities.  Field-testing will emphasize the vadose zone
environment near the select HTI closure tank.

FY00 Scope:
Complete field verification work and provide validated flow parameters to HTI along with performance evaluations
based on these validated parameters.



Tanks Focus Area Multiyear Technical Response

TFA Response #: 687 Responds to Hanford Need #: SD4

TFA Response #: 687

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Call for laboratory/university team to conduct activity.  Support WERC and the University Design Challenges with a
design problem and appropriate funding.

Basis of Estimate:
- FY98: Develop work scope, $400K
- FY99: Define progress and needed work, $400K; conduct lab testing, $500K; conduct field testing, $1,000K
- FY00: Report on conclusions and status of lab runs, $300K; conduct follow-on lab testing, $300K; follow-on field
testing, $500K

Link to Other TFA Responses: The TFA answered this need through its response to Hanford need SD1 (TFA
response #684).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 688 Responds to Hanford Need #: SD5

TFA Response #: 688

Site Need Title: Testing of Sand-Gravel Capillary Barrier
TFA Technology Title:
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: N/A

FY97 Scope:
Analysis by HTI and others has shown the importance of understanding the parameters of liquid and vapor phase
moisture flow in arid conditions in terms of the impact of these parameters on doses associated with tank residual
radionuclides.  Since moisture flow through closed tanks in the primary driving force for contamination releases and
transport through the biosphere, a better understanding of this phenomena is essential to analyses that determine how
clean tanks must be prior to closure activities.  FY97 and earlier work has confirmed the importance of this detailed
understanding.

FY98 Scope:
This activity will be placed out on competitive bid to the national laboratories.  The intent is to lend preference to a
laboratory/university team to undertake the scope of work outlined below.  It is felt by the TFA that the successful
completion of this activity could provide crucial data needed in performance evaluations related to tank closure.
Limiting the bids to laboratories will have the added benefit of providing independence to the determination of key
analysis parameters, which drive closure criteria for the tanks.

The overall goals of this three-year project are:

1) Determine the important parameter (such as hydraulic conductivity, diffusion coefficients, effective porosity’s,
etc., by radionuclide species) for determining liquid and vapor phase moisture flow in arid (Hanford-like)
conditions.
2) Measure these parameters over a wide range of potential environments for a variety of potential closure materials
such as sand, gravel, concrete, grout, etc.
3) Simulate moisture flow through these materials using known or determined flow parameters.  Compare state of
the art simulation tools and select best for these conditions.
4) Perform laboratory and filed tests to verify simulations and key parameters.
5) Input these findings into HTI’s work on determining tank closure criteria.

Specific workscope for FY98 includes:

1) Producing a report that documents the existing information known about moisture flow in arid soil.  This report
should also evaluate existing simulation codes and select the baseline analysis tool.
2) Develop a 3-year project plan.
3) Perform sensitivity analyses with this baseline tool to determine key flow parameters to be evaluated and
measured.
4) In conjunction with a university team measure the parameters of interest over a wide range of materials and
materials conditions.
5) Provide a work scope and associated funding in the area of radionuclide movement through arid zones to the
Waste Management Education and Research Consortium (WERC) as a focus problem for the 1998-1999 University
Design Challenge.
6) Evaluate the impact of determined flow parameters on tank closure criteria in coordination with HTI.

FY99 Scope:
The emphasis of FY99 is field testing to determine actual flow parameters for the Hanford Vadose zones and
comparison with previous laboratory results.  Performance evaluations will be done using both field and laboratory
results to understand impact of test results on HTI closure activities.  Field-testing will emphasize the vadose zone
environment near the select HTI closure tank.

FY00 Scope:
Complete field verification work and provide validated flow parameters to HTI along with performance evaluations
based on these validated parameters.



Tanks Focus Area Multiyear Technical Response

TFA Response #: 688 Responds to Hanford Need #: SD5

TFA Response #: 688

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Call for laboratory/university team to conduct activity.  Support WERC and the University Design Challenges with a
design problem and appropriate funding.

Basis of Estimate:
- FY98: Develop work scope, $400K
- FY99: Define progress and needed work, $400K; conduct lab testing, $500K; conduct field testing, $1,000K
- FY00: Report on conclusions and status of lab runs, $300K; conduct follow-on lab testing, $300K; follow-on field
testing, $500K

Link to Other TFA Responses: The TFA answered this need through its response to Hanford need SD1 (TFA
response #684).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 689 Responds to Hanford Need #: SD6

TFA Response #: 689

Site Need Title: Moisture Dependence of Kd
TFA Technology Title:
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: N/A

FY97 Scope:
Analysis by HTI and others has shown the importance of understanding the parameters of liquid and vapor phase
moisture flow in arid conditions in terms of the impact of these parameters on doses associated with tank residual
radionuclides.  Since moisture flow through closed tanks in the primary driving force for contamination releases and
transport through the biosphere, a better understanding of this phenomena is essential to analyses that determine how
clean tanks must be prior to closure activities.  FY97 and earlier work has confirmed the importance of this detailed
understanding.

FY98 Scope:
This activity will be placed out on competitive bid to the national laboratories.  The intent is to lend preference to a
laboratory/university team to undertake the scope of work outlined below.  It is felt by the TFA that the successful
completion of this activity could provide crucial data needed in performance evaluations related to tank closure.
Limiting the bids to laboratories will have the added benefit of providing independence to the determination of key
analysis parameters, which drive closure criteria for the tanks.

The overall goals of this three-year project are:

1) Determine the important parameter (such as hydraulic conductivity, diffusion coefficients, effective porosity’s,
etc., by radionuclide species) for determining liquid and vapor phase moisture flow in arid (Hanford-like)
conditions.
2) Measure these parameters over a wide range of potential environments for a variety of potential closure materials
such as sand, gravel, concrete, grout, etc.
3) Simulate moisture flow through these materials using known or determined flow parameters.  Compare state of
the art simulation tools and select best for these conditions.
4) Perform laboratory and filed tests to verify simulations and key parameters.
5) Input these findings into HTI’s work on determining tank closure criteria.

Specific workscope for FY98 includes:

1) Producing a report that documents the existing information known about moisture flow in arid soil.  This report
should also evaluate existing simulation codes and select the baseline analysis tool.
2) Develop a 3-year project plan.
3) Perform sensitivity analyses with this baseline tool to determine key flow parameters to be evaluated and
measured.
4) In conjunction with a university team measure the parameters of interest over a wide range of materials and
materials conditions.
5) Provide a work scope and associated funding in the area of radionuclide movement through arid zones to the
Waste Management Education and Research Consortium (WERC) as a focus problem for the 1998-1999 University
Design Challenge.
6) Evaluate the impact of determined flow parameters on tank closure criteria in coordination with HTI.

FY99 Scope:
The emphasis of FY99 is field testing to determine actual flow parameters for the Hanford Vadose zones and
comparison with previous laboratory results.  Performance evaluations will be done using both field and laboratory
results to understand impact of test results on HTI closure activities.  Field-testing will emphasize the vadose zone
environment near the select HTI closure tank.

FY00 Scope:
Complete field verification work and provide validated flow parameters to HTI along with performance evaluations
based on these validated parameters.



Tanks Focus Area Multiyear Technical Response

TFA Response #: 689 Responds to Hanford Need #: SD6

TFA Response #: 689

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Call for laboratory/university team to conduct activity.  Support WERC and the University Design Challenges with a
design problem and appropriate funding.

Basis of Estimate:
- FY98: Develop work scope, $400K
- FY99: Define progress and needed work, $400K; conduct lab testing, $500K; conduct field testing, $1,000K
- FY00: Report on conclusions and status of lab runs, $300K; conduct follow-on lab testing, $300K; follow-on field
testing, $500K

Link to Other TFA Responses: The TFA answered this need through its response to Hanford need SD1 (TFA
response #684).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 690 Responds to Hanford Need #: SD7

TFA Response #: 690

Site Need Title: Getter Materials
TFA Technology Title:
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: N/A

FY97 Scope:
Analysis by HTI and others has shown the importance of understanding the parameters of liquid and vapor phase
moisture flow in arid conditions in terms of the impact of these parameters on doses associated with tank residual
radionuclides.  Since moisture flow through closed tanks in the primary driving force for contamination releases and
transport through the biosphere, a better understanding of this phenomena is essential to analyses that determine how
clean tanks must be prior to closure activities.  FY97 and earlier work has confirmed the importance of this detailed
understanding.

FY98 Scope:
This activity will be placed out on competitive bid to the national laboratories.  The intent is to lend preference to a
laboratory/university team to undertake the scope of work outlined below.  It is felt by the TFA that the successful
completion of this activity could provide crucial data needed in performance evaluations related to tank closure.
Limiting the bids to laboratories will have the added benefit of providing independence to the determination of key
analysis parameters, which drive closure criteria for the tanks.

The overall goals of this three-year project are:

1) Determine the important parameter (such as hydraulic conductivity, diffusion coefficients, effective porosity’s,
etc., by radionuclide species) for determining liquid and vapor phase moisture flow in arid (Hanford-like)
conditions.
2) Measure these parameters over a wide range of potential environments for a variety of potential closure materials
such as sand, gravel, concrete, grout, etc.
3) Simulate moisture flow through these materials using known or determined flow parameters.  Compare state of
the art simulation tools and select best for these conditions.
4) Perform laboratory and filed tests to verify simulations and key parameters.
5) Input these findings into HTI’s work on determining tank closure criteria.

Specific workscope for FY98 includes:

1) Producing a report that documents the existing information known about moisture flow in arid soil.  This report
should also evaluate existing simulation codes and select the baseline analysis tool.
2) Develop a 3-year project plan.
3) Perform sensitivity analyses with this baseline tool to determine key flow parameters to be evaluated and
measured.
4) In conjunction with a university team measure the parameters of interest over a wide range of materials and
materials conditions.
5) Provide a work scope and associated funding in the area of radionuclide movement through arid zones to the
Waste Management Education and Research Consortium (WERC) as a focus problem for the 1998-1999 University
Design Challenge.
6) Evaluate the impact of determined flow parameters on tank closure criteria in coordination with HTI.

FY99 Scope:
The emphasis of FY99 is field testing to determine actual flow parameters for the Hanford Vadose zones and
comparison with previous laboratory results.  Performance evaluations will be done using both field and laboratory
results to understand impact of test results on HTI closure activities.  Field-testing will emphasize the vadose zone
environment near the select HTI closure tank.

FY00 Scope:
Complete field verification work and provide validated flow parameters to HTI along with performance evaluations
based on these validated parameters.



Tanks Focus Area Multiyear Technical Response

TFA Response #: 690 Responds to Hanford Need #: SD7

TFA Response #: 690

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Call for laboratory/university team to conduct activity.  Support WERC and the University Design Challenges with a
design problem and appropriate funding.

Basis of Estimate:
- FY98: Develop work scope, $400K
- FY99: Define progress and needed work, $400K; conduct lab testing, $500K; conduct field testing, $1,000K
- FY00: Report on conclusions and status of lab runs, $300K; conduct follow-on lab testing, $300K; follow-on field
testing, $500K

Link to Other TFA Responses: The TFA answered this need through its response to Hanford need SD1 (TFA
response #684).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 692 Responds to Hanford Need #: SD9

TFA Response #: 692

Site Need Title: Field Measurements of Vadose Zone Hydraulic Properties
TFA Technology Title:
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: N/A

FY97 Scope:
Analysis by HTI and others has shown the importance of understanding the parameters of liquid and vapor phase
moisture flow in arid conditions in terms of the impact of these parameters on doses associated with tank residual
radionuclides.  Since moisture flow through closed tanks in the primary driving force for contamination releases and
transport through the biosphere, a better understanding of this phenomena is essential to analyses that determine how
clean tanks must be prior to closure activities.  FY97 and earlier work has confirmed the importance of this detailed
understanding.

FY98 Scope:
This activity will be placed out on competitive bid to the national laboratories.  The intent is to lend preference to a
laboratory/university team to undertake the scope of work outlined below.  It is felt by the TFA that the successful
completion of this activity could provide crucial data needed in performance evaluations related to tank closure.
Limiting the bids to laboratories will have the added benefit of providing independence to the determination of key
analysis parameters, which drive closure criteria for the tanks.

The overall goals of this three-year project are:

1) Determine the important parameter (such as hydraulic conductivity, diffusion coefficients, effective porosity’s,
etc., by radionuclide species) for determining liquid and vapor phase moisture flow in arid (Hanford-like)
conditions.
2) Measure these parameters over a wide range of potential environments for a variety of potential closure materials
such as sand, gravel, concrete, grout, etc.
3) Simulate moisture flow through these materials using known or determined flow parameters.  Compare state of
the art simulation tools and select best for these conditions.
4) Perform laboratory and filed tests to verify simulations and key parameters.
5) Input these findings into HTI’s work on determining tank closure criteria.

Specific workscope for FY98 includes:

1) Producing a report that documents the existing information known about moisture flow in arid soil.  This report
should also evaluate existing simulation codes and select the baseline analysis tool.
2) Develop a 3-year project plan.
3) Perform sensitivity analyses with this baseline tool to determine key flow parameters to be evaluated and
measured.
4) In conjunction with a university team measure the parameters of interest over a wide range of materials and
materials conditions.
5) Provide a work scope and associated funding in the area of radionuclide movement through arid zones to the
Waste Management Education and Research Consortium (WERC) as a focus problem for the 1998-1999 University
Design Challenge.
6) Evaluate the impact of determined flow parameters on tank closure criteria in coordination with HTI.

FY99 Scope:
The emphasis of FY99 is field testing to determine actual flow parameters for the Hanford Vadose zones and
comparison with previous laboratory results.  Performance evaluations will be done using both field and laboratory
results to understand impact of test results on HTI closure activities.  Field-testing will emphasize the vadose zone
environment near the select HTI closure tank.

FY00 Scope:
Complete field verification work and provide validated flow parameters to HTI along with performance evaluations
based on these validated parameters.



Tanks Focus Area Multiyear Technical Response

TFA Response #: 692 Responds to Hanford Need #: SD9

TFA Response #: 692

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Call for laboratory/university team to conduct activity.  Support WERC and the University Design Challenges with a
design problem and appropriate funding.

Basis of Estimate:
- FY98: Develop work scope, $400K
- FY99: Define progress and needed work, $400K; conduct lab testing, $500K; conduct field testing, $1,000K
- FY00: Report on conclusions and status of lab runs, $300K; conduct follow-on lab testing, $300K; follow-on field
testing, $500K

Link to Other TFA Responses: The TFA answered this need through its response to Hanford need SD1 (TFA
response #684).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 693 Responds to Hanford Need #: SD10

TFA Response #: 693

Site Need Title: Distribution of Recharge Rates
TFA Technology Title:
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: N/A

FY97 Scope:
Analysis by HTI and others has shown the importance of understanding the parameters of liquid and vapor phase
moisture flow in arid conditions in terms of the impact of these parameters on doses associated with tank residual
radionuclides.  Since moisture flow through closed tanks in the primary driving force for contamination releases and
transport through the biosphere, a better understanding of this phenomena is essential to analyses that determine how
clean tanks must be prior to closure activities.  FY97 and earlier work has confirmed the importance of this detailed
understanding.

FY98 Scope:
This activity will be placed out on competitive bid to the national laboratories.  The intent is to lend preference to a
laboratory/university team to undertake the scope of work outlined below.  It is felt by the TFA that the successful
completion of this activity could provide crucial data needed in performance evaluations related to tank closure.
Limiting the bids to laboratories will have the added benefit of providing independence to the determination of key
analysis parameters, which drive closure criteria for the tanks.

The overall goals of this three-year project are:

1) Determine the important parameter (such as hydraulic conductivity, diffusion coefficients, effective porosity’s,
etc., by radionuclide species) for determining liquid and vapor phase moisture flow in arid (Hanford-like)
conditions.
2) Measure these parameters over a wide range of potential environments for a variety of potential closure materials
such as sand, gravel, concrete, grout, etc.
3) Simulate moisture flow through these materials using known or determined flow parameters.  Compare state of
the art simulation tools and select best for these conditions.
4) Perform laboratory and filed tests to verify simulations and key parameters.
5) Input these findings into HTI’s work on determining tank closure criteria.

Specific workscope for FY98 includes:

1) Producing a report that documents the existing information known about moisture flow in arid soil.  This report
should also evaluate existing simulation codes and select the baseline analysis tool.
2) Develop a 3-year project plan.
3) Perform sensitivity analyses with this baseline tool to determine key flow parameters to be evaluated and
measured.
4) In conjunction with a university team measure the parameters of interest over a wide range of materials and
materials conditions.
5) Provide a work scope and associated funding in the area of radionuclide movement through arid zones to the
Waste Management Education and Research Consortium (WERC) as a focus problem for the 1998-1999 University
Design Challenge.
6) Evaluate the impact of determined flow parameters on tank closure criteria in coordination with HTI.

FY99 Scope:
The emphasis of FY99 is field testing to determine actual flow parameters for the Hanford Vadose zones and
comparison with previous laboratory results.  Performance evaluations will be done using both field and laboratory
results to understand impact of test results on HTI closure activities.  Field-testing will emphasize the vadose zone
environment near the select HTI closure tank.

FY00 Scope:
Complete field verification work and provide validated flow parameters to HTI along with performance evaluations
based on these validated parameters.



Tanks Focus Area Multiyear Technical Response

TFA Response #: 693 Responds to Hanford Need #: SD10

TFA Response #: 693

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Call for laboratory/university team to conduct activity.  Support WERC and the University Design Challenges with a
design problem and appropriate funding.

Basis of Estimate:
- FY98: Develop work scope, $400K
- FY99: Define progress and needed work, $400K; conduct lab testing, $500K; conduct field testing, $1,000K
- FY00: Report on conclusions and status of lab runs, $300K; conduct follow-on lab testing, $300K; follow-on field
testing, $500K

Link to Other TFA Responses: The TFA answered this need through its response to Hanford need SD1 (TFA
response #684).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 645 Responds to Idaho Need #: ID-2.1.06

TFA Response #: 645

Site Need Title: Solvent Extraction & Ion-Exchange To Remove TRU, Sr, Tc & Cs from ICPP Tank Farm
TFA Technology Title: TRUEX/SREX for Idaho Pretreatment
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 5

FY97 Scope:
Ongoing task in FY97 is addressing Sr removal.  FY96 activity addressed TRU, Tc removal.  Samples are also being
analyzed for RCRA metal removal.  Report on Sr removal activity.

FY98 Scope:
Task will address Cs removal.  Final report will be prepared and equipment decontaminated.  An interface will be
developed to incorporate results in the process decision analysis tool.

FY99 Scope:
Combine the separate flowsheets into an integrated system to remove all radionuclides previously demonstrated.
This integrated test determine if any process incompatibilities exist.  In addition, the treated waste can then be
provided to solidification task for actual verification of their proposed processes.  Close out decontaminate system.

FY00 Scope:
Close out and decontaminate system.

Funding Summary: FY97: $550K
FY98: $575K
FY99: $750K
FY00: $100K

Procurement Strategy:
Ongoing project and based on historical performance.

Basis of Estimate:
Ongoing task.  Task is cofunded and coordinated with ESP and INEEL-EM30.

Link to Other TFA Responses: This responds also to Idaho need # ID-2.1.11 (TFA response #646).

TTP # for Ongoing Work: ID76WT41-B

Last Name of PI for Ongoing Work: Todd



Tanks Focus Area Multiyear Technical Response

TFA Response #: 643 Responds to Idaho Need #: ID-2.1.04

TFA Response #: 643

Site Need Title: Method to Separate Undissolved Solids from Sodium-Bearing Waste & Dissolve Calcine
TFA Technology Title: CUF SLS for Idaho
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 10

FY97 Scope:
TFA is funding a bench scale test to demonstrate cross-flow filtration techniques for INEEL on sodium bearing
waste.  Decision point and TFA review to evaluate need for follow-on activities.

FY98 Scope:
Calcine dissolution studies require filtration and this will be the focus of the effort for FY98.

FY99 Scope:
None.

FY00 Scope:
None.

Funding Summary: FY97: $150K
FY98: $200K
FY99: $0K
FY00: $0K

Procurement Strategy:
Ongoing work.  Directed to the current principal investigator.

Basis of Estimate:
Ongoing work.  Historical costs for radioactive laboratory testing.

Link to Other TFA Responses: Complimentary to TFA response #644 for FY98.

TTP # for Ongoing Work: ID76WT41-A

Last Name of PI for Ongoing Work: Todd



Tanks Focus Area Multiyear Technical Response

TFA Response #: 647 Responds to Idaho Need #: ID-2.1.07

TFA Response #: 647

Site Need Title: Immobilize ICPP Low Activity Wastes
TFA Technology Title: LAW Waste Form for Idaho (Grout)
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 11

FY97 Scope:
The overall objective of this task is to provide data to identify the optimum denitration process conditions, develop a
mass and energy balance of the process (offgas and product), and to recommend commercial equipment to perform
the work.  The denitration process should reliably produce a denitrated, free-flowing product aht can be grouted to
meet the acceptance criteria defined/determined by INEEL.  AEA will use EM-50 grant to support INEEL with the
selection of a grouting process for acid wastes.

FY98 Scope:
Due to the late start of this task in FY97, Aluminum Denitration Tests, Sugar Denitration Tests, Material Balance &
Volatility Tests, Corrosion Study testing, and Off-Gas Treatment studies are expected to be continued in FY98.
Aluminum Denitration Tests, Sugar Denitration Tests, Material Balance & Volatility Tests, Corrosion Study testing,
and Off-Gas Treatment studies on small scale equipment will be completed this year.  Recommendations for process
equipment and materials of construction for larger pilot scale equipment will be made and design and procurement
activities will be initiated.  Grout formations studies will be initiated based upon the expected stream composition
from the denitrification process selected.  Recommendations for grout process equipment and materials of
construction for pilot eqiupment will be issued.  AEA is to conduct a grout scoping study in their facilities to prepare
up to ten 55-gallon drums of simulated waste following curing.

FY99 Scope:
In FY99, we anticipate maintaining the overall funding for this activity.  The goal is to prepare for an integrated
process demonstration, with at least one actual waste stream.  Particular attention will be on offgas stream
compositions and nitrogen material balances.  Corrosion of pilot scale equipment will also be investigated.  The
resulting product will be used to perform small scale grout demonstrations.  Recommendations for process
equipment for larger pilot scale group equipment will be made and design and procurement activities will be
initiated.  Final grout formulations for the waste stream to be tested in FY00 will be completed in FY99.  Analytic
and additional laboratory denitration tests will be performed on additional waste types as required to define the
overall operating envelope for the pilot plant facility at INEEL.  Process data from the pilot plant will be used to
update and refine the process model to more accurately reflect the plant conditions.

FY00 Scope:
In FY00, we anticipate increasing the overall funding for this activity.  The goal is to prepare and execute an
integrated denitrification process demonstration coupled with a pilot scale grout demonstration, with at least one
actual waste stream.  This will confirm the adequacy of the process developed using waste simulants, and validate
the design data needed for title design in 2001.

Funding Summary: FY97: $500K
FY98: $800K
FY99: $900K
FY00: $1150K

Procurement Strategy:
Ongoing activities from FY97 competitive call.  Continue funding based on successful performance.

Basis of Estimate:
TIM judgement, based on similar activities.  Two FTEs plus laboratory testing.

Link to Other TFA Responses:

TTP # for Ongoing Work: ID77WT31, RL37WT31B

Last Name of PI for Ongoing Work: Herbst, Smith



Tanks Focus Area Multiyear Technical Response

TFA Response #: 649 Responds to Idaho Need #: ID-2.1.08

TFA Response #: 649

Site Need Title: High Activity Waste Form
TFA Technology Title: Process for Idaho HAW Immobilization
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 19

FY97 Scope:
In FY97, the TFA is funding an effort to examine the effects of the Idaho waste glass compositions on the materials
of construction of melter candidates.  Initially, joule heated melting will be investigated for these wastes because
crucible scale testing conducted by INEEL personnel indicates that good vitrification of these wastes can be
obtained in the termperature ranges addressed by this process.  An assessment will be made of INEEL glass
formulations to determine the effect on melter corrosion.  If glass chemistry is determined and to be a potential
cause of INEEL melter corrosion, then an RFP will be issued to provide glass formulation support to INEEL
personnel.  This new task is expected to include glass crucible studies which will quantify the significant flass
properties using a statistically designed set of experiments.

FY98 Scope:
Because development information will be required, efforts will be applied to on-line corrosion testing of the INEEL
bench-scale melter.  It is anticipated that by the end of the year this process will have been demonstrated with
simulated waste in this melter, thus TFA funds will supplement the resources needed to investigate the corrosion
effects of makin ghe glasses in this system.

Due to the late start in FY97, corrosion testing of electrode and refractory materials and developing a quantitative
relationship between corrosion rate and dominant process variables will be completed in FY98.

FY99 Scope:
In FY99, efforts will be directed at providing equipment and making preparations for a laboratory-scale
demonstration of the process with actual waste.  TFA support for this effort will focus on defining physical and
chemical relationships, including glass and offgas corrosion properties, between real and surrogate wastes.  From
these efforts material can be recommended for the purchase of pilot scale equipment.  The INEEL will host a
workshop to analyze data obtained from these studies.  PNNL will provide support to real waste vitrification studies
performed at the INEEL.  Specifically, the quantitative corrosion relationships defined the previous year will be
verified for both melter material of construction corrosion and offgas sytem corrosion.

FY00 Scope:
In FY00, the primary activity will be a radioactive process and product demonstration on a laboratory scale.  This
will include verifying processing aspects such as melter and offgas system corrosion as well as product
characteristics.  TFA funding will be used to supplement resources needed for the corrosion studies and to analyze
the corrosion effects.

Funding Summary: FY97: $100K
FY98: $900K
FY99: $1100K
FY00: $1200K

Procurement Strategy:
Ongoing task based on FY97 competitive call; continue funding based on successful performance.  Potential new
call in FY98, if warranted, based on capabilities of performer for FY97 work

Basis of Estimate:
Costs of previous development activities for other waste streams - increase from 1-2 FTEs due to significant
laboratory testing in outyears.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL37WT31C



Tanks Focus Area Multiyear Technical Response

TFA Response #: 649 Responds to Idaho Need #: ID-2.1.08

TFA Response #: 649

Last Name of PI for Ongoing Work: Sundaram



Tanks Focus Area Multiyear Technical Response

TFA Response #: 640 Responds to Idaho Need #: ID-2.1.02

TFA Response #: 640

Site Need Title: Process Flow Sheet to Process Sodium-Bearing Waste
TFA Technology Title: Advanced Calcination for Idaho
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 28

FY97 Scope:
TFA is not currently funding work in this area.  We are funding electrochemical work to recover sodium and nitrate,
which might be of interest to INEEL.

FY98 Scope:
Initiate bench studies and an engineering assessment of an advanced calcination flowsheet using the existing 30 cm
diameter pilot scale unit with simulated solutions.  At the end of FY98 a TFA review will be conducted to ensure
task is proceeding to meet INEEL needs.

FY99 Scope:
Continue flowsheet testing using the existing 30 cm diameter pilot scale unit with simulated solutions.

FY00 Scope:
Complete lab work,  Engineering flowsheets are prepared and coordinated with Idaho-EM-30.

Funding Summary: FY97: $0K
FY98: $420K
FY99: $600K
FY00: $400K

Procurement Strategy:
Internal DOE call due to hot cell testing.

Basis of Estimate:
Costs are in line with recent tasks at INEEL, and are consistent with the IRB planning case.  INEEL waste
operations is providing significant co-funding for this.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 644 Responds to Idaho Need #: ID-2.1.05

TFA Response #: 644

Site Need Title: Dissolution of Future Calcines
TFA Technology Title: Calcine Dissolution
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 29

FY97 Scope:
None in TFA.  TFA will review schedule requirements with Idaho to determine whether a response must begin in
FY98.

FY98 Scope:
New start to evaluate dissolution behavior.  Examine dissolution kinetics and rate controlling processes for acid
dissolution.  Evaluate dissolver equipment designs with surrogates at the bench scale, using currently available
equipment.  A decision point at the end of FY98 will determine future work.

FY99 Scope:
Continuation of dissolution behavior task.  Scale up to pilot-scale unit.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $420K
FY99: $600K
FY00: $0K

Procurement Strategy:
Internal DOE call due to need to handle calcine.

Basis of Estimate:
Historical cost of new starts for lab work.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 648 Responds to Idaho Need #: ID-2.1.10

TFA Response #: 648

Site Need Title: Characterize Tank Farm Heels
TFA Technology Title: LDUA Deployment at Idaho
TFA Functional Area: Characterization TFA FY98-FY99 Priority: 30

FY97 Scope:
Current activity is funded by task RL37WT53 to finish fabrication of INEL LDUA, ship to Hanford for system
check-out, and deliver to INEL.

FY98 Scope:
Conduct systems operation tests and operator training on the INEL LDUA and sampling end effector (EE) at the
Hanford Cold Test Facility to prepare for in-tank application.  Develop balance of plant hardware needed for
deployment of sample EE, sample retrieval, packaging, transportation to lab, and decontamination of  EE.  Balance
of plant hardware will include: a) the power skid for 480 vold supply, b) the utility skid for pressurized air, water,
and vacuum, c) the containment module for hot sample transfer, d) the control trailer to house the operators and
LDUA control equipment, e) a support rack for the sample end effector, f) an interface device between the LDUA
and riser, and g) a decontamination spray ring.  Develop run and sample  plan.  Deploy LDUA with sampling EE
into HLW tank.  Retrieve heel samples.  Analyze heel samples for RCRA, radionuclides, and other chemical
constituents.

In support of the INEEL LDUA deployment, the PNNL Cold Test Facility will be required in the first month of
FY98.  PNNL will provide support to make final arm modifications, add and EE interface plate, check out all
degrees of motion, and train INEEL operators.  Additional costs associated with the PNNL support include project
management costs, building rental costs, and final closeout of the Cold Test Facility.  The funding split is assumed
to be $2,000K to deploy the LDUA at INEEL and $600K for PNNL support to the INEEL deployment.

FY99 Scope:
Deploy LDUA  in second tank.  Develop run and sample plan.  Retrieve heel samples.  Analyze heel samples for
RCRA, radionuclides, and other chemical constituents.  Develop EE for weld inspection of infrastructure (support
rods to the grid which holds the cooling coils near the floor).  This EE will need capability to examine integrity of
tank floor under the sludge. Demonstrate weld examination EE in surrogate sludges.  In conjunction with a planned
deployment to obtain and analyze heel samles from another ICPP HAW tank, conduct a tank weld inspection.

FY00 Scope:
No planned TFA-funded activity this year.

Funding Summary: FY97: $300K
FY98: $2600K
FY99: $400K
FY00: $0K

Procurement Strategy:
Assume systems operational check-out, arm modifications, and operator training on the LDUA will occur at the
Hanford Cold Test Facility.  Assume most utility items will be fabricated in-house with off-the-shelf items.  Assume
a trailer is available on-site for refurbishing to house the operators, control equipment, PCs, and monitors.

Basis of Estimate:
The EM-50 funding needed to deploy the LDUA is estimated to be $2,000K for 12 FTEs at about $145K/FTE and
$300K for supplies and parts to make arm modifications, build power skid, utility skid, containment structure,
refurbish a control trailer, build EE exchange rack, build decon system, and build sample transfer system.  EM-30
will co-fund $400K for system check-out and operator training at Hanford, riser preparation, preparation of plans
and procedures, safety reviews, design reviews, at tank assembly, and deployment.

An additional $600K is required for the PNNL Cold Test Facility at Hanford to support the INEEL deployment.
PNNL will make final modifications to the arm, add an EE interface plate, check all degrees of motion, and train



Tanks Focus Area Multiyear Technical Response

TFA Response #: 648 Responds to Idaho Need #: ID-2.1.10

TFA Response #: 648

INEEL operators.  Additional costs associated with the PNNL support include project management costs, rental
cost, and final closeout of the Cold Test Facility.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL37WT53-A

Last Name of PI for Ongoing Work: Christensen, Carteret



Tanks Focus Area Multiyear Technical Response

TFA Response #: 639 Responds to Idaho Need #: ID-2.1.01

TFA Response #: 639

Site Need Title: Reduction in Liquid HLW
TFA Technology Title: Low Water Decontamination Systems for Idaho Chemical Processing Plant
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 38

FY97 Scope:
Transfer $500K worth of CO2 decontamination equipment procured under LDUA Program to INEEL for use in
ICCP decontamination work.

FY98 Scope:
Assist INEEL in developing a field able laser-ablation decontamination system based on a successful laboratory
model.  Provide technical assistance to INEEL to assess application of emerging decontamination technology to
ICPP needs and evaluating methods for handling/minimizing the effects of waste water streams on the HLW system.
Develop functions and requirements for the needed performance of waste water/ decontamination systems.  Record
data and lessons learned in Retrieval Analysis Tool.

FY99 Scope:
Assist INEEL in completion of development and hot deployment of the laser-ablation decontamination system.
Evaluate performance of decontamination system.  Issue recommendations based on systems analysis and generated
functions and requirements.  Issue close out report.  Record data and lessons learned in Retrieval Analysis Tool.

FY00 Scope:
None.

Funding Summary: FY97: $30K
FY98: $525K
FY99: $475K
FY00: $0K

Procurement Strategy:
Issue lab call for PI, industrial call for development, co-fund deployment with site.

Basis of Estimate:
FY97: $30K at PNNL as part of Deployment Team effort to identify and define tasks related to deployment.  This
includes transfer of existing CO2 decontamination equipment.

FY98: Assist INEEL Staff with development of Laser-Ablation Decon system, $250K; lead task $100K; system
analysis leading to functions and requirements $150K; Retrieval Analysis Tool $25K.

FY99: Assist INEEL Staff with development and deployment of Laser-Ablation Decon system $300K; lead task
$100K; final closeout report $50K;  Retrieval Analysis Tool $25K.

FY00: None.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL37WT53

Last Name of PI for Ongoing Work: Carteret



Tanks Focus Area Multiyear Technical Response

TFA Response #: 651 Responds to Idaho Need #: ID-6.1.20

TFA Response #: 651

Site Need Title: Tanks - New 3 - In-Situ Decontamination of Buried Tank Contents
TFA Technology Title: Idaho V-Tank Remediation
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 48

FY97 Scope:
Preliminary investigation of INEEL V-Tanks task by the TFA Deployment Team.

FY98 Scope:
Find a technical lead to assist the EM40 project who will: gather existing project information and requirements;
gather data and lessons learned from other DOE sites concerning in-situ characterization, homogenization,
consolidation, retrieval, grouting (from SCFA), and removal of tanks for closure; prepare, with EM40, the project
plan to address all of the buried tanks at INEL; establish functional requirements for major subsystems to be
deployed into the tanks.  Provide documentation establishing remediation performance criteria that will be judged
upon completion of remediation action.  Produce calls that will establish a team which will  address each of the
major components of the remediation and initiate cold tests that will allow for remediation to proceed.  The TFA
effort will be coordinated with the SCFA activities to maximize leveraged funding, and EM40 will provide overall
project leadership.  A decision point will be established to determine whether to continue into procurement
activities.  Begin procurement of equipment for remediation of tanks.  Provide data and documentation for Retrieval
Analysis Tool integration.

FY99 Scope:
Complete procurement of equipment for buried tank remediation activities.  Perform integrated cold tests of the
equipment prior to hot deployment.  Report results of cold test for incorporation into the Retrieval Analysis Tool;
Work with EM 40 to complete Operational Readiness Review.  Provide operational strategies for characterization,
consolidation, and homogenization as well as retrieval and tank removal for closure.  A second decision point will
be established to proceed with hot deployment of characterization and retrieval system.  Begin transfer of system
from cold test facility to first Buried Waste tanks for remediation.  Provide data and documentation for Retrieval
Analysis Tool integration.

FY00 Scope:
Complete first remediation of Buried Tank Waste.  Verify that performance criteria for characterization, retrieval,
grouting, decontamination of tanks, and tank removal have been met.  Provide data and documentation for Retrieval
Analysis Tool integration.

Funding Summary: FY97: $30K
FY98: $1000K
FY99: $1500K
FY00: $700K

Procurement Strategy:
Establish Lead Technical staff; use industry wherever possible; use TFA call to establish team.

Basis of Estimate:
FY97: $30K to PNNL as part of TFA Deployment Team investigation.

NOTE:  The following activities will be co-funded by SCFA, TFA, and INEEL EM-40 Buried Waste project.

FY98: Lead activity: $225K; establish project plan $200K; establish functional requirements $250K; establish
performance criteria $200K; begin procurement of systems $100K; Retreival Analysis Tool data entry $25K.
.
FY99: Complete procurement (in conjunction with EM-40 and SCFA) $500K; complete cold testing of systems
$500K; ORR preparation $250K; transfer from cold test to field $225K; Retreival Analysis Tool data entry $25K.

FY00: Complete first remediation $350K; verify performance criteria are complete $300K; document remediation
and provide for Retrieval Analysis Tool $50K.



Tanks Focus Area Multiyear Technical Response

TFA Response #: 651 Responds to Idaho Need #: ID-6.1.20

TFA Response #: 651

Link to Other TFA Responses: This responds also to Idaho needs ID-6.1.21, ID-6.1.22, ID-6.1.07, and ID-6.1.17
(TFA response #652, 653, 655, and 656).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 642 Responds to Idaho Need #: ID-2.1.12

TFA Response #: 642

Site Need Title: Denitrate and Solidify the High Activity Fraction
TFA Technology Title: Silica Gel (Russian)
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 53

FY97 Scope:
The TFA has funded work in Russia on silica gel which appears to fill this need.  A detailed review of this work will
be held with the Idaho staff within the next two months.  The primary focus will be to determine whether the
Russian program as currently configured, or with appropriate modification, can fulfill this need.

FY98 Scope:
A program will be initiated which will lead to a demonstration of the immobilization of partitioned radionuclides in
a solid form in FY99.  The solid form must be suitable for shipment or disposal, and compatible with vitrification.
Funding will be split between the developer of the technology (the Russian Institute of Chemical Technology and
SRTC), and the INEL technical staff developing process flowsheets.  The INEL staff will be expected to provide
process guidance, requirements for processing and transportation, and to facilitate preparations for the
demonstration.

FY99 Scope:
A laboratory-scale demonstration of the technologies developed in FY98 will be held at INEL.

FY00 Scope:
None.

Funding Summary: FY97: $75K
FY98: $300K
FY99: $1000K
FY00: $0K

Procurement Strategy:
Directed call based on ongoing work and user interface requirements.

Basis of Estimate:
TIM judgement, based on similar projects.  1-2 FTEs for ramping up to lab-scale radioactive demonstration in
FY99.

Link to Other TFA Responses:

TTP # for Ongoing Work: HQ06T222

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 641 Responds to Idaho Need #: ID-2.1.03

TFA Response #: 641

Site Need Title: On-Line Process Monitor for Elemental Analysis of Calcine Product
TFA Technology Title: Calcine Monitor
TFA Functional Area: Characterization TFA FY98-FY99 Priority: N/A

FY97 Scope:
The need was withdrawn by the Idaho Site.

FY98 Scope:
None.

FY99 Scope:
None.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:

Basis of Estimate:

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 646 Responds to Idaho Need #: ID-2.1.11

TFA Response #: 646

Site Need Title: Characterize & Remove RCRA Listed Wastes from High & Low Activity Fractions
TFA Technology Title: TRUEX/SREX for Idaho Pretreatment
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: N/A

FY97 Scope:
Ongoing task in FY97 is addressing Sr removal.  FY96 activity addressed TRU, Tc removal.  Samples are also being
analyzed for RCRA metal removal.  Report on Sr removal activity.

FY98 Scope:
Task will address Cs removal.  Final report will be prepared and equipment decontaminated.  An interface will be
developed to incorporate results in the process decision analysis tool.

FY99 Scope:
Combine the separate flowsheets into an integrated system to remove all radionuclides previously demonstrated.
This integrated test determine if any process incompatibilities exist.  In addition, the treated waste can then be
provided to solidification task for actual verification of their proposed processes.  Close out decontaminate system.

FY00 Scope:
Close out and decontaminate system.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:

Basis of Estimate:
Ongoing task.  Task is cofunded and coordinated with ESP and INEEL-EM30.

Link to Other TFA Responses: The TFA is answering this need through its response to Idaho need # ID-2.1.06
(TFA response #645)

TTP # for Ongoing Work: ID76WT41-B

Last Name of PI for Ongoing Work: Todd



Tanks Focus Area Multiyear Technical Response

TFA Response #: 650 Responds to Idaho Need #: ID-2.1.09

TFA Response #: 650

Site Need Title: Remove & Transport Calcine
TFA Technology Title:
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: N/A

FY97 Scope:
The site schedule requirement does not warrant technical response in FY98-FY00; if needed by 2010, a development
effort could be started in 7-10 years.  Therefore, the TFA did not develop a technical response for this need.

FY98 Scope:

FY99 Scope:

FY00 Scope:

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:

Basis of Estimate:

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:
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TFA Response #: 652 Responds to Idaho Need #: ID-6.1.21

TFA Response #: 652

Site Need Title: Tanks - New 2 - Removal and Consolidation of Waste from Buried Tanks
TFA Technology Title: Idaho V-Tank Remediation
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: N/A

FY97 Scope:
Preliminary investigation of INEEL V-Tanks task by the TFA Deployment Team.

FY98 Scope:
Find a technical lead to assist the EM40 project who will: gather existing project information and requirements;
gather data and lessons learned from other DOE sites concerning in-situ characterization, homogenization,
consolidation, retrieval, grouting (from SCFA), and removal of tanks for closure; prepare, with EM40, the project
plan to address all of the buried tanks at INEL; establish functional requirements for major subsystems to be
deployed into the tanks.  Provide documentation establishing remediation performance criteria that will be judged
upon completion of remediation action.  Produce calls that will establish a team which will  address each of the
major components of the remediation and initiate cold tests that will allow for remediation to proceed.  The TFA
effort will be coordinated with the SCFA activities to maximize leveraged funding, and EM40 will provide overall
project leadership.  A decision point will be established to determine whether to continue into procurement
activities.  Begin procurement of equipment for remediation of tanks.

FY99 Scope:
Complete procurement of equipment for buried tank remediation activities.  Perform integrated cold tests of the
equipment prior to hot deployment.  Report results of cold test for incorporation into the Retrieval Analysis Tool;
Work with EM 40 to complete Operational Readiness Review.  Provide operational strategies for characterization,
consolidation, and homogenization as well as retrieval and tank removal for closure.  A second decision point will
be established to proceed with hot deployment of characterization and retrieval system.  Begin transfer of system
from cold test facility to first Buried Waste tanks for remediation.

FY00 Scope:
Complete first remediation of Buried Tank Waste.  Verify that performance criteria for characterization, retrieval,
grouting, decontamination of tanks, and tank removal have been met.  Provide data and documentation for Retrieval
Analysis Tool integration.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Establish Lead Technical staff; use industry wherever possible; use TFA call to establish team.

Basis of Estimate:
These activities will be co-funded by SCFA, TFA, and INEL EM-40 Buried Waste project:
FY98: Lead Activity: $250K; Establish Project Plan: $200K; Establish Functional Requirements: $250K; Establish
Performance Criteria: $200K; Begin Procurement of systems: $100K.

FY99: Complete Procurement (in conjunction with EM-40 and SCFA): $500K; Complete Cold Testing of systems:
$500K; ORR preparation: $250K; Transfer from cold test to field: $250K.

FY00: Complete first remediation: $300K; Verify performance criteria are complete: $300K; Document remediation
and provide for Retrieval Analysis Tool: $100K.

Link to Other TFA Responses: The TFA answered this need through its response to Idaho need ID-6.1.20 (TFA
response #651).

TTP # for Ongoing Work:
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TFA Response #: 652 Responds to Idaho Need #: ID-6.1.21

TFA Response #: 652

Last Name of PI for Ongoing Work:
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TFA Response #: 653 Responds to Idaho Need #: ID-6.1.22

TFA Response #: 653

Site Need Title: Tanks - New 1 - In-Situ Homogenization of Buried Tank Waste
TFA Technology Title: Idaho V-Tank Remediation
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: N/A

FY97 Scope:
Preliminary investigation of INEEL V-Tanks task by the TFA Deployment Team.

FY98 Scope:
Find a technical lead to assist the EM40 project who will: gather existing project information and requirements;
gather data and lessons learned from other DOE sites concerning in-situ characterization, homogenization,
consolidation, retrieval, grouting (from SCFA), and removal of tanks for closure; prepare, with EM40, the project
plan to address all of the buried tanks at INEL; establish functional requirements for major subsystems to be
deployed into the tanks.  Provide documentation establishing remediation performance criteria that will be judged
upon completion of remediation action.  Produce calls that will establish a team which will  address each of the
major components of the remediation and initiate cold tests that will allow for remediation to proceed.  The TFA
effort will be coordinated with the SCFA activities to maximize leveraged funding, and EM40 will provide overall
project leadership.  A decision point will be established to determine whether to continue into procurement
activities.  Begin procurement of equipment for remediation of tanks.

FY99 Scope:
Complete procurement of equipment for buried tank remediation activities.  Perform integrated cold tests of the
equipment prior to hot deployment.  Report results of cold test for incorporation into the Retrieval Analysis Tool;
Work with EM 40 to complete Operational Readiness Review.  Provide operational strategies for characterization,
consolidation, and homogenization as well as retrieval and tank removal for closure.  A second decision point will
be established to proceed with hot deployment of characterization and retrieval system.  Begin transfer of system
from cold test facility to first Buried Waste tanks for remediation.

FY00 Scope:
Complete first remediation of Buried Tank Waste.  Verify that performance criteria for characterization, retrieval,
grouting, decontamination of tanks, and tank removal have been met.  Provide data and documentation for Retrieval
Analysis Tool integration.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Establish Lead Technical staff; use industry wherever possible; use TFA call to establish team.

Basis of Estimate:
These activities will be co-funded by SCFA, TFA, and INEL EM-40 Buried Waste project:
FY98: Lead Activity: $250K; Establish Project Plan: $200K; Establish Functional Requirements: $250K; Establish
Performance Criteria: $200K; Begin Procurement of systems: $100K.

FY99: Complete Procurement (in conjunction with EM-40 and SCFA): $500K; Complete Cold Testing of systems:
$500K; ORR preparation: $250K; Transfer from cold test to field: $250K.

FY00: Complete first remediation: $300K; Verify performance criteria are complete: $300K; Document remediation
and provide for Retrieval Analysis Tool: $100K.

Link to Other TFA Responses: The TFA answered this need through its response to Idaho need ID-6.1.20 (TFA
response #651).

TTP # for Ongoing Work:
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TFA Response #: 653 Responds to Idaho Need #: ID-6.1.22

TFA Response #: 653

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 654 Responds to Idaho Need #: ID-6.1.03

TFA Response #: 654

Site Need Title: In-Situ Treatment of Mixed TRU Tank Wastes
TFA Technology Title:
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: N/A

FY97 Scope:
The TFA program scope has not included treatment of organics such as PCBs or mixed wastes, nor has it included
in-situ treatment.  This need does not fall within the TFA program mission.  The TFA recommends that DOE-ID
forward this need to the MWFA for consideration.

FY98 Scope:
None.

FY99 Scope:
None.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:

Basis of Estimate:

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 655 Responds to Idaho Need #: ID-6.1.07

TFA Response #: 655

Site Need Title: In-Situ Characterization of Tank Contents
TFA Technology Title: Idaho V-Tank Remediation
TFA Functional Area: Characterization TFA FY98-FY99 Priority: N/A

FY97 Scope:
Preliminary investigation of INEEL V-Tanks task by the TFA Deployment Team.

FY98 Scope:
Find a technical lead to assist the EM-40 project who will: gather existing project information and requirements;
gather data and lessons learned from other DOE sites concerning in-situ characterization, homogenization,
consolidation, retrieval, grouting (from SCFA), and removal of tanks for closure; prepare, with EM40, the project
plan to address all of the buried tanks at INEL; establish functional requirements for major subsystems to be
deployed into the tanks.  Provide documentation establishing remediation performance criteria that will be judged
upon completion of remediation action.  Produce calls that will establish a team which will  address each of the
major components of the remediation and initiate cold tests that will allow for remediation to proceed.  The TFA
effort will be coordinated with the SCFA activities to maximize leveraged funding, and EM40 will provide overall
project leadership.  A decision point will be established to determine whether to continue into procurement
activities.  Begin procurement of equipment for remediation of tanks.

FY99 Scope:
Complete procurement of equipment for buried tank remediation activities.  Perform integrated cold tests of the
equipment prior to hot deployment.  Report results of cold test for incorporation into the Retrieval Analysis Tool;
Work with EM 40 to complete Operational Readiness Review.  Provide operational strategies for characterization,
consolidation, and homogenization as well as retrieval and tank removal for closure.  A second decision point will
be established to proceed with hot deployment of characterization and retrieval system.  Begin transfer of system
from cold test facility to first Buried Waste tanks for remediation.

FY00 Scope:
Complete first remediation of Buried Tank Waste.  Verify that performance criteria for characterization, retrieval,
grouting, decontamination of tanks, and tank removal have been met.  Provide data and documentation for Retrieval
Analysis Tool integration.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Establish Lead Technical staff; use industry wherever possible; use TFA call to establish team.

Basis of Estimate:
These activities will be co-funded by SCFA, TFA, and INEL EM-40 Buried Waste project:
FY98: Lead Activity: $250K; Establish Project Plan: $200K; Establish Functional Requirements: $250K; Establish
Performance Criteria: $200K; Begin Procurement of systems: $100K.

FY99: Complete Procurement (in conjunction with EM-40 and SCFA): $500K; Complete Cold Testing of systems:
$500K; ORR preparation: $250K; Transfer from cold test to field: $250K.

FY00: Complete first remediation: $300K; Verify performance criteria are complete: $300K; Document remediation
and provide for Retrieval Analysis Tool: $100K.

Link to Other TFA Responses: The TFA answered this need through its response to Idaho need ID-6.1.20 (TFA
response #651).

TTP # for Ongoing Work:
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TFA Response #: 655 Responds to Idaho Need #: ID-6.1.07

TFA Response #: 655

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 656 Responds to Idaho Need #: ID-6.1.17

TFA Response #: 656

Site Need Title: Removal of Small to Medium Buried Tanks
TFA Technology Title: Idaho V-Tank Remediation
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: N/A

FY97 Scope:
Preliminary investigation of INEEL V-Tanks task by the TFA Deployment Team.

FY98 Scope:
Find a technical lead to assist the EM40 project who will: gather existing project information and requirements;
gather data and lessons learned from other DOE sites concerning in-situ characterization, homogenization,
consolidation, retrieval, grouting (from SCFA), and removal of tanks for closure; prepare, with EM40, the project
plan to address all of the buried tanks at INEL; establish functional requirements for major subsystems to be
deployed into the tanks.  Provide documentation establishing remediation performance criteria that will be judged
upon completion of remediation action.  Produce calls that will establish a team which will  address each of the
major components of the remediation and initiate cold tests that will allow for remediation to proceed.  The TFA
effort will be coordinated with the SCFA activities to maximize leveraged funding, and EM40 will provide overall
project leadership.  A decision point will be established to determine whether to continue into procurement
activities.  Begin procurement of equipment for remediation of tanks.

FY99 Scope:
Complete procurement of equipment for buried tank remediation activities.  Perform integrated cold tests of the
equipment prior to hot deployment.  Report results of cold test for incorporation into the Retrieval Analysis Tool;
Work with EM 40 to complete Operational Readiness Review.  Provide operational strategies for characterization,
consolidation, and homogenization as well as retrieval and tank removal for closure.  A second decision point will
be established to proceed with hot deployment of characterization and retrieval system.  Begin transfer of system
from cold test facility to first Buried Waste tanks for remediation.

FY00 Scope:
Complete first remediation of Buried Tank Waste.  Verify that performance criteria for characterization, retrieval,
grouting, decontamination of tanks, and tank removal have been met.  Provide data and documentation for Retrieval
Analysis Tool integration.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Establish Lead Technical staff; use industry wherever possible; use TFA call to establish team.

Basis of Estimate:
These activities will be co-funded by SCFA, TFA, and INEL EM-40 Buried Waste project:
FY98: Lead Activity: $250K; Establish Project Plan: $200K; Establish Functional Requirements: $250K; Establish
Performance Criteria: $200K; Begin Procurement of systems: $100K.

FY99: Complete Procurement (in conjunction with EM-40 and SCFA): $500K; Complete Cold Testing of systems:
$500K; ORR preparation: $250K; Transfer from cold test to field: $250K.

FY00: Complete first remediation: $300K; Verify performance criteria are complete: $300K; Document remediation
and provide for Retrieval Analysis Tool: $100K.

Link to Other TFA Responses: The TFA answered this need through its response to Idaho need ID-6.1.20 (TFA
response #651).

TTP # for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 656 Responds to Idaho Need #: ID-6.1.17

TFA Response #: 656

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 607 Responds to Oak Ridge Need #: TK-04

TFA Response #: 607

Site Need Title: Oak Ridge National Laboratory Sludge Mixing and Slurry Transport
TFA Technology Title: Slurry Monitors
TFA Functional Area: Characterization TFA FY98-FY99 Priority: 3

FY97 Scope:
This need is currently being addressed by a two-tier study of slurry monitors using the ORNL slurry test loop.  The
test loop is desinged for 130 gal/min feed rate through a 2-inch line and able to simulate parameters that will be used
for the ORNL cross-site slurry transfer.  The project is being sponsored as a result of a joint call by the CMST/TFA
prior to FY97 and its objective is to test various slurry monitors for specific gravity, viscosity, solid content, particle
size, and velocity.  From this study, monitors will be selected for deployment to support the planned GAAT-TS
cross-site transfer of wate from the Gunite tanks to the MVST in FY98.  The study is being conducted by Tom
Hylton and the users are Marshall Johnson and Dirk Van Hosen.

FY97 funding: $100K TFA; $450K CMST.  FY98 funding: $350K CMST

FY98 Scope:
Complete testing of slurry monitors and closeout project with performance reports.

FY99 Scope:

FY00 Scope:

Funding Summary: FY97: $550K
FY98: $350K
FY99: $0K
FY00: $0K

Procurement Strategy:
FY96 joint CMST/TFA competitive call.

Basis of Estimate:

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 612 Responds to Oak Ridge Need #: TK-09

TFA Response #: 612

Site Need Title: Oak Ridge National Laboratory Tank Closure
TFA Technology Title: GAAT Tank Closure
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 4

FY97 Scope:
TFA invested with SRS in understanding grout emplacement issues and techniques in FY97.  These results will
provide a strong basis for the FY98 scope of this activity.

FY98 Scope:
The PI of this work will be determined by the ORNL GAAT-TS project.  ORNL will establish grout specifications
and emplacement requirements based on the GAAT closure requirements.  Then, ORNL will develop needed grout
mixture for waste entrainment and acquire the needed grout jetting equipment for emplacement.  ORNL will design
and acquire needed tank-jet interface equipment.  ORNL will develop a cost-effective, practical monitoring system
for grout performance evaluation for waste immobilization.  PNNL will test grout jet deployment and emplacement
performance for ORNL.  The objective will be to understand the performance of the grout mixture and emplacement
technique in immobilizing radionuclides in the GAAT tank based on the best available simulant to GAAT waste.
PNNL will also test more difficult waste simulants using the same grout mixture and jet emplacement methods to
evaluate performance limits of approach.  PNNL will transter the data to the Retrieval Analysis Tool.

FY99 Scope:
Based on performance testing in FY98, deploy grout in an actual GAAT tank along with selected grout monitoring
system.  Obtain and examine samples of emplaced grout to validate performance assumptions.  Transfer data to
Retrieval Analysis Tool and CAT.

FY00 Scope:
Continue to evaluate performance of grout performance monitors.  Assist in establishing criteria for ongoing grout
surveillance as a part of overall performance validation. Transfer data to Retrieval and Closure Analysis Tool .

Funding Summary: FY97: $0K
FY98: $800K
FY99: $500K
FY00: $150K

Procurement Strategy:
Select or compete lead roll.  Call for proposals for grout formulation, grout deployment methods, and grout
performance monitoring.

Basis of Estimate:
These activities will be co-funded by TFA and ORNL.
- FY98:  Lead activity $200k, Tech Transfer analysis $100k, Develop grout mixing methods $200k, Develop grout
formula $200k,  Identify grout performance monitoring methods $100k.
- FY99: Lead activity $150k, Deployment support for hot grout first deployment $250k, Deployment support for
grout performance monitoring equipment $100k.
- FY00: Lead activity $50k, Monitor performance of grout monitoring equipment, transfer data $100k.

Link to Other TFA Responses: Builds off FY97 tank closure activities at SRS (SR16WT51).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 609 Responds to Oak Ridge Need #: TK-05

TFA Response #: 609

Site Need Title: Oak Ridge National Laboratory Tank Sludge and Supernatant Separations
TFA Technology Title: SLS for Melton Valley Storage Tanks
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 9

FY97 Scope:
TFA is funding a Cross-Flow Filtration demo to apply the technology gained from CUF testing at OR and SRS to
solve a problem in transfer of waste from GAAT to MVST.  This is a joint need by EM-40 and EM-30.  Task in
FY97 is to ensure 30/40 needs are met and develop bid specific.

FY98 Scope:
Task continues.  Request for proposal will be let and vendor will fabricate CPU.  Unit will be installed and
operations begin at MVST.  Funding will be provided by TFA and by EM-30.

FY99 Scope:
Complete demo, transfer equipment and procedures to site for continued operations.

FY00 Scope:
None.

Funding Summary: FY97: $450K
FY98: $525K
FY99: $150K
FY00: $0K

Procurement Strategy:
Ongoing work.  Competitive industry procurement for CPU equipment.

Basis of Estimate:
Ongoing task.  Estimate is from engineering and estimates with a total cost projected to be $1.7M, to be shared by
EM50 and EM30.

Link to Other TFA Responses:

TTP # for Ongoing Work: OR16WT41-C

Last Name of PI for Ongoing Work: Wilson, Kent



Tanks Focus Area Multiyear Technical Response

TFA Response #: 608 Responds to Oak Ridge Need #: TK-06

TFA Response #: 608

Site Need Title: Oak Ridge National Laboratory Tank Sludge and Supernatant Immobilization
TFA Technology Title: Grout & Glass Waste Forms for ORR
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 15

FY97 Scope:
This need is being addressed through two TFA programs.  In the first, efforts are ongoing to demonstrate that
acceptable glass and grout forms can be produced from each waste type (e.g., GAAT, MVST).  These tests use
actual ORR waste.  In the second program, methods are being developed to monitor the acceptability of products
delivered to DOE by private vendors.  In FY97, the focus of this work is the Hanford site.  This will provide a basis
for providing similar capabilities to OR when needed.  However, part of the FY98 funding is intended to identify
OR's needs for product acceptability and to begin programs to address those needs.

FY98 Scope:
It is proposed to address this need with the same two programs.  The demonstration with actual waste should be
completed this fiscal year.  Part of the FY98 funding for waste acceptance is intended to identify OR's needs for
product acceptance (and document them in Functional Performance Requirements) and to initiate programs to
address those needs.  Once the FY98 scope is completed, the TFA will determine whether a separate Oak Ridge
product acceptance program is needed.  Additionally, the technology developed under Product Acceptance Testing
for Hanford will be used to develop a program for OR.

FY99 Scope:
It is proposed to extend the waste acceptance program through FY99.  The funding for this year (see Comments)
would be directed to ensuring that instrumentation is available so that OR can ensure that waste forms comply with
OR's specifications for acceptance.

FY00 Scope:
No work is planned.

Funding Summary: FY97: $1234K
FY98: $1250K
FY99: $0K
FY00: $0K

Procurement Strategy:
The product acceptance activities will be competitively bid.  The ongoing glass and grout activities will be directed
to the current performers.  To be privatized.

Basis of Estimate:
Estimate based on historical activities.  Includes hot waste laboratory testing.

Link to Other TFA Responses: The TFA answered this need, in part, in its response to Hanford need PW10 (TFA
response #675).

TTP # for Ongoing Work: OR17WT31, SR16WT31, CH27WT32

Last Name of PI for Ongoing Work: T.E. Kent, M.K Andrews, Ebert/Strachan



Tanks Focus Area Multiyear Technical Response

TFA Response #: 606 Responds to Oak Ridge Need #: TK-03

TFA Response #: 606

Site Need Title: Oak Ridge National Laboratory Sludge Mixing and Mobilization
TFA Technology Title: Bore Hole Miner and Fluidic Jets for OHF and BVEST
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 17

FY97 Scope:
Determine Functions and requirements and finalize specification for  Extendable Nozzle Bore Hole Miner for
deployment in OHF tanks.  Convert the Savannah River Site Bore Hole Miner (BHM) design for use on OHF tanks.
Fabricate and deliver unit to ORNL.
Support the deployment of AEA Technologies pulse jet mobilization system in the first ORNL BVEST tank.

FY98 Scope:
Assist integration of BHM in OHF retrieval system, cold test and hot deployment.  RPD&E provide technical
assistance with  operations through hot retrieval of first tank, then issues surrounding movement to of the system to
follow-on tanks.  Participate in evaluation of effectiveness of system.
Follow hot operations of AEA mixer system in the first BVEST, assist in understanding retrieval performance as it
relates to cost/ performance.  Enter data from these tests in Retrieval Analysis tool.

FY99 Scope:
Close out technical support for operation and maintenance of BHM as it transitions to standard operations at ORNL.
Close out data gathering from ORNL in their retrieval of following BVEST tanks.  Enter data from these tests in
Retrieval Analysis Tool.

FY00 Scope:
None.

Funding Summary: FY97: $1500K
FY98: $425K
FY99: $125K
FY00: $0K

Procurement Strategy:
Ongoing work.  Directed to current performers.

Basis of Estimate:
FY97: Support to AEA to design and build pulse jet mobilization system $1000K.  Design and build Bore Hole
Miner for retrieval of OHF tanks $200K.  Technical interface and support to develop new specification for BHM
and to assure it arrives with sufficiently ready for deployment $300K.

FY98: Support to ORNL for operation of the BHM in OHF $250K.  Technical assistance by PNNL with BHM in
OHF and AEA technology deployment in BVEST $150K.  Data entry in Retrieval Analysis Tool $25K.

FY99: Technical follow of AEA technology by PNNL staff as it is deployed in follow on BVESTs $100K.  Data
entry in Retrieval Aanalysis Tool $25K.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL36WT51, HQ06PS11

Last Name of PI for Ongoing Work: Rinker, Riner



Tanks Focus Area Multiyear Technical Response

TFA Response #: 604 Responds to Oak Ridge Need #: TK-10

TFA Response #: 604

Site Need Title: Oak Ridge National Laboratory Remediated Tank Isolation and Removal
TFA Technology Title: GAAT Tank Isolation
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 22

FY97 Scope:
Retrieval & closure program has sponsored the study of deployment needs in the HLW tank complex.  A multi-lab
team was organized by PNNL that included ORNL, INEEL and SNL.  This team conducted site visits to Hanford,
ORNL, SNL and INEEL to gather detailed needs for site tank activities that required new technologies modified
existing technologies to deploy needed tools and solve a site problem.  This team identified this need for tank pipe
and openings plugging techniques and technologies during several site visits.  Since potential deployment
technologies based on existing ORNL deployment technologies have been discussed but no recommendation has
been made, to date, concerning this important need.  No FY97 work has addressed the issue of contaminated soil.
FY97 work indicates this is a multi-site problem.

FY98 Scope:
In FY98, the focused goal of this task will be to specify, design, and acquire the necessary tools/system process to
provide ORNL the capability to properly plug openings into the Gunite Tanks.  ORNL will develop a set of
functional requirements and product specifications.  The PNNL/LDUA team will assist ORNL by designing this
plugging system for use with the MLDUA to meet these specifications and helping ORNL in this end effector
acquisition.  ORNL will be responsible for "plugging" system acquisition.  PNNL will also use the EM-50 LDUA
and the Cold Test Facility, as available, to test various plugging concepts to include mechanical plugging only or
mechanical plugging in conjunction with grouting.

FY99 Scope:
System for plugging will be employed in a selected GAAT tank as part of stabilization/closure procedures.  PNNL
will incorporate operational experience with new system into Rerieval Analysis Tool.

FY00 Scope:
None foreseen for EM-50.

Funding Summary: FY97: $50K
FY98: $470K
FY99: $300K
FY00: $0K

Procurement Strategy:
Ongoing project by internal DOE team; industry call for technology.

Basis of Estimate:
1.5 FTE per year; increased FY98 funding for industrial procurement.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL37WT53-A

Last Name of PI for Ongoing Work: Carteret



Tanks Focus Area Multiyear Technical Response

TFA Response #: 605A Responds to Oak Ridge Need #: TK-11

TFA Response #: 605A

Site Need Title: ORNL Cs Removal Closeout
TFA Technology Title: Cesium Removal Demonstration
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 23

FY97 Scope:
Conduct full scale demonstration of the CsRD, processing 22,000 gallons of MVST supernate.  Complete
demonstration.

FY98 Scope:
Complete packaging of spent sorbent.  Decontaminate system and prepare for removal from Building 7877 or place
in long-term storage, based on decision reached jointly with Waste Operations.  Complete all reports, including the
ITSR.  Consult with other sites on ion exchange deployment as requested.

FY99 Scope:
None.

FY00 Scope:
None.

Funding Summary: FY97: $1840K
FY98: $210K
FY99: $0K
FY00: $0K

Procurement Strategy:
Ongoing activity, directed to current performers.

Basis of Estimate:
Historical costs.  One FTE for closeout activities.

Link to Other TFA Responses:

TTP # for Ongoing Work: OR16WT41

Last Name of PI for Ongoing Work: Walker



Tanks Focus Area Multiyear Technical Response

TFA Response #: 610 Responds to Oak Ridge Need #: TK-02

TFA Response #: 610

Site Need Title: Oak Ridge National Laboratory Tank Solid Waste Retrieval
TFA Technology Title: Pulse Air and Jet Pump for GAAT Retrieval
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 24

FY97 Scope:
Tech support of first deployment of a Confined Sluicing End Effector (CSEE) by the Modified Light Duty Utility
Arm (MLDUA) in a GAAT tank.  Production and delivery of a wall cleaning end-effector and associated support
systems.  Jet pump wear issues uncovered during system tests at ORNL are being addressed at the University of
Missouri-Rolla;  Conceptual design of pulsed Air system for deployment in Tank W9 (transfer staging tank).
Decision point for FY98 continued deployment support (gate review).

FY98 Scope:
Provide a jet pump, either commercially or a developed model that does not have the wear problems that the existing
commercial jet pump has exhibited.  Provide technical assistance for the south tank farm retrieval including
industrial support (Waterjet Technologies Inc.) for the CSEE and Wall cleaning end effector issues and problems
that arise during the retrieval campaign.  This includes limited Hydraulic Test Bed (HTB) testing at Hanford as
necessary.  Complete design of pulsed air mobilization system and deliver hardware for deployment.  Assist Site in
the development of a Compact Processing Unit for Conditioning Waste for Transfer.  Conduct gate review of
retrieval equipment support/development.  Transfer data and lessons learned to the Retrieval Analysis Tool.

FY99 Scope:
Close out of GAAT tech support if no further mission is identified in gate review, recording lessons learned and
performance data.  Decommission the Hydraulic test bed if no other mission is identified.

FY00 Scope:
None.

Funding Summary: FY97: $450K
FY98: $1100K
FY99: $300K
FY00: $0K

Procurement Strategy:
Existing PNNL/University/ Industrial team continues on going work in this area.

Basis of Estimate:
FY97: Total cost $450K.

FY98: PNNL - Design, build and test new jet pump based on FY97 results $150K; PNNL, WTI - technical
assistance $200K; PNNL - HTB testing $75K; PNNL - Design and build pulsed air system $200K;  Retrieval
Analysis Tool data compilation and entry $25K; gate review $50K; ORNL - $500K to assist in the development of
Waste Conditioning CPU.

FY99: Closeout of technical support, report of results $100K; decommissioning of HTB $200K.

FY00: None.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL36WT51

Last Name of PI for Ongoing Work: Rinker



Tanks Focus Area Multiyear Technical Response

TFA Response #: 611 Responds to Oak Ridge Need #: TK-01

TFA Response #: 611

Site Need Title: Oak Ridge National Laboratory Tank Waste Characterization
TFA Technology Title: GAAT Wall Coring and Sludge Mapping Tools
TFA Functional Area: Characterization TFA FY98-FY99 Priority: 25

FY97 Scope:
None.

FY98 Scope:
Define specifications, functions and requirements (F&R) for  a coring device to retrieve concrete samples from the
Gunite South Tanks.  The deployment platform would be a LDUA.  Fabricate and cold-test coring device.  Integrate
into package with other required LDUA tools (camera, lights, and gross gamma probe) needed for deployment.
Conduct verification tests for deployment.

Define specifications and functions and requirements for sludge mapping.  The MVST contains sludge under several
feet of supernate and very little head space.  Select deployment platform (a tethered floating barge is being
considered) and mapping equipment (cameras and sonar devices are being considered).  Initiate long-lead
procurement, fabrication and cold testing of critical components.

FY99 Scope:
Complete fabrication and cold testing of critical components.  Integrate all subsystems including data acquisition
software and conduct cold demonstration.  Conduct hot demonstration in one of the MVST.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $450K
FY99: $400K
FY00: $0K

Procurement Strategy:
Fabricate in-house based on schedule requirements.

Basis of Estimate:
Assume 0.75 FTE and  fabrication costs.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 605B Responds to Oak Ridge Need #: TK-11

TFA Response #: 605B

Site Need Title: Oak Ridge National Laboratory Tank Sludge and Supernatant Pretreatment
TFA Technology Title: Sludge Processing for ORR
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 56

FY97 Scope:
Sludge Partitioning meets the characterization needs of the sludge processing issue.  In light of potential
privatization the TFA needs additional information about the potential use of sludge processing technologies before
additional studies for sludge treatment are recommended.

FY98 Scope:
Conduct a review of sludge pretreatment needs and the potential of waste operations co-funding.  If this initial study
yields a clearly defined task with demonstrated payoff, initiate the proposed work.  Decision to proceed will occur
after the initial study.

FY99 Scope:
None.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $105K
FY99: $0K
FY00: $0K

Procurement Strategy:
None.  TFA continues interface and review with ORR users.

Basis of Estimate:
Cost of initial study is equivalent to similar studies being conducted at Hanford and Savannah River.

Link to Other TFA Responses:

TTP # for Ongoing Work: OR16WT41D

Last Name of PI for Ongoing Work: Egan



Tanks Focus Area Multiyear Technical Response

TFA Response #: 623 Responds to SRS Need #: SR-2011

TFA Response #: 623

Site Need Title: Optimize Waste Loading for DWPF Glass
TFA Technology Title: Waste Loading Improvement for HAW Glass
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 1

FY97 Scope:
This task will initially address increasing waste loading in DWPF glass in conjunction with SRTC work on
improving DWPF liquidus model in the DWPF Process Control System.  PNNL will  coordinate the experimental
plan with SRTC and develop a joint statistically designed test that provides data to improve the DWPF liquidus
model and begin to address the Hanford compositions (specifically increased chromium and sodium).  Work will be
initiated to relax constraints on application of the DWPF homogeneous durability model.  This will require
evaluation of phase separation and its impact on durability.  This aspect of the work will be performed by SRTC
(~$30K).  [Note: Some glass analyses and the majority of the SRTC scope is funded in FY97 by DWPF.]

FY98 Scope:
PNNL will complete the data analysis included in the joint SRTC/PNNL experimental plan and complete
documentation of the liquidus data to be used by SRTC to improve the DWPF liquidus model.  (Modeling will be
funded and performed by the specific sites.)  Work will be initiated in the effects of phase separation (SRTC scope)
and on the effect of spinel/crystallization (neepheline) and glass performance.

SRTC will evaluate the effects of aluminum (SRS) and phosphate (Hanford) on the development of phase
separation.  This data will allow improvement of the constraints model restricting use of the DWPF durability
model.

FY99 Scope:
PNNL will complete the liquidus test matrix for Hanford waste compositions and technically support the small
SRTC melter run supporting liquidus data validation.  Work will continue to provide a technical basis for predicting
product performance with crystallizaiton and additional glass phases.

SRTC will complete a small melter run to validate liquidus data development.  SRTC will complete the data set
required to improve the models restricting applications of the DWPF durability models and support PNNL's
development of a technical basis for predicting multihase glass performance.

FY00 Scope:
If a technical basis for predicting product performance of phase separated glass is developed in FY99, additional
work may be required to support site development of product performance models required for waste acceptance.

Funding Summary: FY97: $300K
FY98: $400K
FY99: $430K
FY00: $200K

Procurement Strategy:
This effort was competitively bid in FY97.  Directed to ongoing principal investigator.

Basis of Estimate:
Based on approximate 50/50 cost sharing with EM-30 efforts.

Link to Other TFA Responses: This responds also to Hanford need PW1 (TFA response 666).

TTP # for Ongoing Work: RL37WT31A

Last Name of PI for Ongoing Work: Hrma/Vienna



Tanks Focus Area Multiyear Technical Response

TFA Response #: 614 Responds to SRS Need #: SR-2002

TFA Response #: 614

Site Need Title: Alternative Salt Removal Techniques
TFA Technology Title: Salt Removal Systems
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 2

FY97 Scope:
A detailed plan for the FY98 salt removal demonstration should be prepared by SRS as well as an MOU between
SRS and TFA detailing the expected TFA support to SRS for the ’98 demo and the commitment of site cofunding
and the designated tank for this demo for ’98.  Joint approval by SRS and the TFA management team in FY97 is a
prerequisite for FY98 TFA funding.

FY98 Scope:
Salt removal demonstrations will be conduct on SRS tanks designated in the FY97 planning activity.  Salt in the
Tank 16 Annulus and water spray retrieval of Salt in Tank 25 are leading candidates.  SRS will lead demonstration
team supported by TFA and its technical base within the Retrieval Process developments and Enhancements team.
Performance data and cost data will be obtained as part of this demonstration.  TFA will be responsible for transfer
of lessons learned and data to the Hanford site.  Provide input to the Retreival Analysis Tool.

FY99 Scope:
Salt removal demonstrations will be completed in Tank 25 and Tank 41 for density gradient retreival as part of Tank
41 retreival for ITP feed.  SRS will lead demonstration team supported by TFA and its technical base within the
Retrieval Process Developments and Enhancements team.  Performance data and cost data will be obtained as part
of this demonstration.  Provide input to the Retrieval Analysis Tool.

FY00 Scope:
Complete data reduction and evaluation.  Prepare final reports on process effectiveness emphasizing the costs of this
method versus conventional mixer pump techniques.  Provide input to the Retrieval Analysis Tool.

Funding Summary: FY97: $50K
FY98: $800K
FY99: $800K
FY00: $150K

Procurement Strategy:
Ongoing FY96 work delayed due to site priority.  Restart with directed SRS performer.

Basis of Estimate:
FY97: $50K for SRS to develop salt removal demonstration plan and MOU.

FY98: $650K for SRS to prepare equipment and conducts hot salt removal demonstrations.  $125K for technical
assistance with hot deployment of salt retrieval system by PNNL.  Additional funds for PNNL for Retrieval
Analysis Tool update $25K.

FY99: $650K for SRS to prepare equipment and completes hot salt removal demonstrations.  $125 for technical
assistance with hot deployment of salt retrieval system by PNNL.  Additional funds for PNNL for Retrieval
Analysis Tool update $25K.

FY00: $125K for SRS to complete data reduction and reporting.  Additional funds for PNNL for Retrieval Analysis
Tool update $25K.

Comment: $100-200K will be needed for TFA and SRS Site staff to provide input to and follow a FETC industry
call to do this work.

Link to Other TFA Responses:

TTP # for Ongoing Work: SR16WT51 (FY96)



Tanks Focus Area Multiyear Technical Response

TFA Response #: 614 Responds to SRS Need #: SR-2002

TFA Response #: 614

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 632 Responds to SRS Need #: SR-2020

TFA Response #: 632

Site Need Title: Process Improvements to Maximize Saltstone Waste Loading
TFA Technology Title: OTE Deployment for SRS
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 16

FY97 Scope:
None.

FY98 Scope:
Conduct feasibility review with SR staff on whether this is a near-term need and co-funding exists.  If decision is to
go forward, prepare design specifications and issue call for proposal and award contract to build evaporator unit.

FY99 Scope:
Provide technical assistance in cold testing and operation.  Gather technical performance data and report on the
deployment.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $525K
FY99: $500K
FY00: $0K

Procurement Strategy:
Lab call with private vendor providing equipment, may fit deployment initiative.  Industry Programs co-funding
potential for private vendor.

Basis of Estimate:
Cost of OTED at OR was $3M.  Estimated cost at SR is $4-5M, due to additional secondary containment costs.  SR
provides major funding with TFA providing engineering specification, reports, technical analyses.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 613 Responds to SRS Need #: SR-2001

TFA Response #: 613

Site Need Title: Tank Heel Removal
TFA Technology Title: Heel Retrieval for SRS
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 18

FY97 Scope:
Indirect Retrieval Process and Development Activities in the area of enhanced sluicing, mixer pump, bore hole
miner, confined sluicing end effector, pulsed air, etc.  SRS preparations for retrieval of the heel from Tanks 18 and
19 and retrieval of heel from Tank 17.

FY98 Scope:
Select a TFA Technical lead for this work who will: Coordinate gathering existing data and lessons learned on
retrieval methods from work at other sites that could be applied at SRS for both type IV and Type I and II Tanks;
interface with site personnel to determine functions and requirements that need to be determined to direct
development of tank waste heel retrieval method; work with the site to identify the first tank to be retrieved and the
needed schedule; assist Site in developing industrial calls or RFPs that will: Develop waste retrieval systems and
deployment methods for the selected SRS Type IV tanks [Tanks 18 and 19]; assist Site in conducting and evaluating
cold testing of Type IV system to verify performance and Hot Deployment for retrieval of waste from Type IV
tanks; coordinate the assessment of final chemical tank cleaning methods using Russian Chemists; transfer data,
lessons learned to the Retrieval Analysis Tool.

FY99 Scope:
Assist Site in developing industrial calls or RFPs that will:  Develop waste retrieval systems and deployment
methods for the selected SRS Type I and II tanks [Tank TBD]; assist Site in conducting and evaluating cold testing
of Type I and II system to verify performance and Hot Deployment for retrieval of waste from Type I or II tank;
assist Site in retrieval of waste from Type I or II tank; continue Russian work on chemical cleaning; transfer data,
lessons learned to the Retrieval Analysis Tool.

FY00 Scope:
Lead will  work with the site to identify the first tank to be chemically cleaned and the needed schedule.  Conduct
cold test verification at SRS on Russian proposed chemical cleaning process.  Assist site in chemical cleaning of
selected tank.  Transfer data, lessons learned to the Retrieval Analysis Tool.

Funding Summary: FY97: $50K
FY98: $1125K
FY99: $1125K
FY00: $700K

Procurement Strategy:
Select or compete lead role.  Call for proposals for retrieval systems, deployment methods, and cold testing.  Assist
site in the costs of hot deployment.  Select the Russians for chemical research as they are very good in this area and
very inexpensive.

Basis of Estimate:
FY97: $50K (est) at SRS to prepare for Tank 19 retrieval.

FY98: $200K at PNNL for technical assistance to Site in technology selection and cold testing for retrieval of Type
IV tanks and managing Russian chemical cleaning work.  $300K to SRS for Tank 19 waste retrieval system.  $100K
to SRS for cold testing retrieval system.  $400K to SRS to assist with hot retrieval of Tank 19. $100K to Russian to
optimize chemical cleaning of carbon steel tanks.  $25K to update and input to the Retrieval Analysis Tool.

FY99: $200K at PNNL for technical assistance to Site in technology selection and cold testing for retrieval of Type I
and II tanks and managing Russian chemical cleaning work.  $300K to SRS for Type I and II waste retrieval system.
$100K to SRS for cold testing retreival system.  $400K to SRS to assist with hot retrieval of type I or II Tank.
$100K to Russia to optimize chemical cleaning of carbon steel tanks.  $25K to update and input to the Retrieval
Analysis Tool.



Tanks Focus Area Multiyear Technical Response

TFA Response #: 613 Responds to SRS Need #: SR-2001

TFA Response #: 613

FY00: $125K at PNNL for technical assistance to Site on tank chemical cleaning and management of Russian
cleaning work.  $100K for Russian collaboration on chemical cleaning verification testing.  $100K to SRS for
chemical cleaning verification testing.  $350K to SRS for assistance with chemical cleaning hot demonstration.
$25K to update and input to the Retrieval Analysis Tool.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL36WT51

Last Name of PI for Ongoing Work: Rinker



Tanks Focus Area Multiyear Technical Response

TFA Response #: 629 Responds to SRS Need #: SR-2017

TFA Response #: 629

Site Need Title: Demonstrate Use of Sintered Metal Filters in place of HEPA Filters and Paper Filters on Air
Sampling Systems
TFA Technology Title: Metal Filters for Waste Tank Ventilation
TFA Functional Area: Safety TFA FY98-FY99 Priority: 20

FY97 Scope:
SRS has been evaluating sintered metal filters and their use in place of HEPA and paper filters.  SRS work in the
area of sintered metal filters will provide much of the needed information to evaluate this program.  TFA and SRS
will determine and evaluate the needs from ORNL, INEL and Hanford.

FY98 Scope:
Continue evaluation of sintered metal and any other alternative filter designs.  Select a sintered metal filter, design a
back wash system and select a representative SRS waste tank to be used as the demonstration.  Complete the design,
evaluation necessary modifications to the ventilation system and prepare for the installation in FY 99. Perform any
proof testing needed to insure proper operations of the in-tank system.

FY99 Scope:
Early in FY 1999, purchase needed hardware and produce final system design that can be used on a waste tank.
Perform in-tank testing using the sintered metal filter and back wash system, and analyze the data late in FY 1999.

FY00 Scope:
Continue test and data evaluation.  Develop a final design, deploy on other tanks, and transfer design to Hanford,
Idaho and ORNL (depending on the length of the ORNL waste removal for their tanks the sintered metal filters may
not be needed).

Funding Summary: FY97: $0K
FY98: $300K
FY99: $200K
FY00: $100K

Procurement Strategy:
SRS would continue their efforts in this area to meet their needs; they would consider other sites’ needs in designs
when applicable and consider other needs in terms of changes in the system design in late FY 1998.  This program
will include one or more of the private manufacturing companies to fabricate and deliver complete system.  Industry
Programs support is expected for private vendor involvement.

Basis of Estimate:
Communications with SRS user.  1-2 FTE plus testing.  Assumes significant user co-funding for in-tank testing.

Link to Other TFA Responses: Hanford, ORNL, and INEL all use HEPA filters on their waste tank ventilation
systems.  If sintered metal filters are feasible and cost effective, they can have a large cost reduction of operations.

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 633 Responds to SRS Need #: SR-2121

TFA Response #: 633

Site Need Title: Enhance Equipment Design and Operability of the DWPF Melter System; Improved Melter Pour
Spout Cleaning Techniques
TFA Technology Title: DWPF Process and Pour Spout Enhancements (FIU)
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 26

FY97 Scope:
In FY97 and FY98, FIU will perform bench scale testing within the scope of their grant.  The testing will evaluate
the role of key basic parameters on pour behavior over a knife edge.  The parameters to be tested are glass
temperature, fluid characteristics, surface tension, and flow rate.  The FIU data will be related to "oil modelling"
data from SRTC by SRTC.  Due to the late start, the FIU scope will start in May 97 and continue Nov 97.

FY98 Scope:
In FY97 and FY98, FIU will perform bench scale testing within the scope of their grant.  The testing will evaluate
the role of key basic parameters on pour behavior over a knife edge.  The parameters to be tested are glass
temperature, fluid characteristics, surface tension, and flow rate.  The FIU data will be related to "oil modelling"
data from SRTC by SRTC.

The Clemson University will set up and perform glass pouring tests through a representative pour spout to validate,
in a large melter configuration the results of SRTC oil modeling and FIU basic glass performance results.  The task
is expected to be completed by the end of FY98.

FY99 Scope:
Detailed engineering assistance will be provided to DWPF Engineering staff to further test and implement
alternative concepts for both the pour spout and to improve melt rate.  This will be done in conjunction with the
program identified for need 624.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $630K
FY99: $200K
FY00: $0K

Procurement Strategy:
Call to industry and universities, and directed to FIU for ongoing work.  Continued university programs co-funding.

Basis of Estimate:
Historical FIU funding and development costs.

Link to Other TFA Responses: This responds also to SRS needs SR-2022 and SR-2023 (TFA responses #634 and
635).

TTP # for Ongoing Work: FIU Grant

Last Name of PI for Ongoing Work: Ebadian



Tanks Focus Area Multiyear Technical Response

TFA Response #: 636 Responds to SRS Need #: SR-2024

TFA Response #: 636

Site Need Title: Upgrade DWPF Liquid Level and Density Measurements
TFA Technology Title: DWPF Level and Density Monitors
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 27

FY97 Scope:
None.

FY98 Scope:
DWPF Engineering personnel will provide Functional Requirements for liquid level measurement devices for
slurries.  This will define desired precision and accuracy, access requirements and environmental conditions.  A call
will be issued looking for new and innovative ideas responding to the functional requirements.  This will be issued
to industry and academia.  concepts will be reviewed by the TFA Technical Advisory Group, the DWPF
Engineering staff and the TFA TIMs for immobilization and characterization.  If potentially useful ideas are
received, then a development program will be funded in FY99.

FY99 Scope:
A small development program will be funded.  The objective will be to develop remotable level measurement
systems for the range of slurries in the DWPF.  The intent will be to push to commercialization as soon as possible.

FY00 Scope:
This is a continuation of the development program.  It is expected that development will be completed within two
years, culminating in an extended life test in a full-scale process vessel with simulated waste.  Note: Gate 5 date of
4/00 is for DWPF level and density monitors only.

Funding Summary: FY97: $0K
FY98: $120K
FY99: $250K
FY00: $350K

Procurement Strategy:
Call to industry and academia.

Basis of Estimate:
1/4 FTE for analysis in FY98; 1 FTE plus laboratory and larger-scale testing for FY99-FY00.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 618 Responds to SRS Need #: SR-2006

TFA Response #: 618

Site Need Title: Evaluate Alternative Precipitating Agents and Ion Exchange Media for Decontamination of High
Level Waste Salt Solutions
TFA Technology Title: Application of Sorbents for SRS Radionuclide Removal
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 37

FY97 Scope:
ESP has lead on CST efforts for SRS wastes in FY97.  TFA is doing Cs studies at Hanford with IX materials, and
the information from this task is useful to SRS.  In addition, the work being done by ESP addresses the need to
support Sr removal (need 630).  This work involves both in-tank and column approaches.

FY98 Scope:
Initiate SRS support for study of Cs and Sr removal alternatives.  PI is to work with SRS operations and engineering
to do an engineering analysis of the cost of using CST and other sorbents compared to NaTPB.  Laboratory tests of a
continuous flow IX option will be conducted if the analysis shows this to be the preferred approach and plans for
implementation at SRS will be developed.

FY99 Scope:
Continue SRS support for Cs and Sr removal alternatives.  Task will coordinate with co-funding from waste
operations to move toward implementation.  Larger scale flow tests will be conducted.  A final report co-authored
with the waste operations group will make deployment recommendations and provide cost analyses.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $420K
FY99: $600K
FY00: $0K

Procurement Strategy:
This work will be directed to SRTC, due to availability of waste and understanding of the specific problem, and
directly related ongoing project.  Industry Programs co-funding possible for private vendor CPU system.

Basis of Estimate:
Costs are based on similar TFA tasks at SRS.  These need to be refined during discussions with SR waste
operations.

Link to Other TFA Responses: This responds also to SRS need SR-2018 (TFA response #630).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 637 Responds to SRS Need #: SR-2025

TFA Response #: 637

Site Need Title: Caustic Recovery & Recycle
TFA Technology Title: Caustic Recovery and Recycle
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 39

FY97 Scope:
Ongoing effort, in collaboration with ESP, SRTC, PNNL.  Current work is on hot samples in hot cell system, large
scale surrogate study.  Engineering support is developing assessment of system costs, potential cost savings.  SR site
interested in caustic recycle as a way to cut cost of LAW immobilization (volume reduction).

FY98 Scope:
The clean salt task is to review past work at Hanford and in the paper industry to ascertain the potential viability; to
produce liter quantities of cleaned salt from tank surrogates for use in the Caustic Recycle task; and to conduct an
engineering assessment of the potential cost savings which may be realized by doing this work.  This will be a
laboratory and engineering study effort.  The clean salt task is a new task which will be placed into the system in a
call for proposals.  The caustic recycle task will evaluate organic and inorganic membranes to decide which are
more appropriate for the feed from Savannah River Site, Hanford, and from the clean salt recycle.  Cost and design
evaluations of the caustic recycle and integrated clean salt activities will be completed.  The caustic recycle subtask
of this need is an ongoing task.

FY99 Scope:
In FY99 the clean salt task will produce multiliter quantities of cleaned supernate from either Savannah River Site or
Hanford actual waste, for testing in the caustic recycle system at Savannah River Site.  A conceptual design will be
integrated into the planned caustic recycle large scale demonstration.  Given a positive gate review and adequate co-
funding, large scale equipment will be procured and TFA will provide coordination and analytical technical support.
One demonstration using caustic recycle with perhaps clean salt will go forward if co-funding is available.

FY00 Scope:
Complete demonstration and document results.

Funding Summary: FY97: $400K
FY98: $825K
FY99: $1600K
FY00: $500K

Procurement Strategy:
Directed to SRTC for ongoing work.  Competitive DOE call for new clean salt work scope.

Basis of Estimate:
TFA provides technical development and assistance to operations for deployment.  Deployment costs will be 10's of
millions of dollars, but TFA costs are to provide technical data and assistance only.

Link to Other TFA Responses: This responds also to Hanford need PW3 (TFA response #668).

TTP # for Ongoing Work: SR16WT41-B

Last Name of PI for Ongoing Work: Hobbs



Tanks Focus Area Multiyear Technical Response

TFA Response #: 615 Responds to SRS Need #: SR-2003

TFA Response #: 615

Site Need Title: In-Situ Methods for Characterization of Tank Wastes
TFA Technology Title: In Tank Na/K Monitor
TFA Functional Area: Characterization TFA FY98-FY99 Priority: 40

FY97 Scope:
None.

FY98 Scope:
Define specifications, functions and requirements (F&R) for in-tank Na/K ion monitor such as: sensor concentration
range, accuracy, precision, calibration procedure, service life, safety concerns, materials of construction, deployment
platform, hardware, etc.  Conduct  feasibility evaluation of candidate analyzers best suited for application based on
F&R.  Procure one or more sensors for laboratory testing.  Conduct cold surrogate tests.  Issue report on feasibility
and preliminary conceptual design for deployment.

FY99 Scope:
Complete laboratory tests and downselect sensor.  Complete feasibility evaluations, safety reviews, design reviews,
and prepare schedule for deployment.  Procure new or modify existing sensor for deployment. Fabricate deployment
platform and deploy sensor.  Collect data to demonstrate performance in hot environment.  Cost greater than $300 K
for field deployment are assumed to be picked up by user.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $300K
FY99: $300K
FY00: $0K

Procurement Strategy:
Procure sensors or monitors from industry.

Basis of Estimate:
Assume one FTE  each year, capital cost for two sensors and associated hardware, and some chemical supplies.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 619 Responds to SRS Need #: SR-2007

TFA Response #: 619

Site Need Title: Provide Alternative Processing and/or Concentration Methods for DWPF Recycle Aqueous
Streams
TFA Technology Title: CSTs for DWPF Recycle Streams
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 41

FY97 Scope:
Info from the CsRD and the Cs Flow Studies - Hanford is directly relevant to this need.

FY98 Scope:
New task to do bench scale IX on DWPF recycle stream spiked with Cs, Hg, and solids.  Complete plans for DWPF
demo, and develop co-funding plans for FY99 to implement at DWPF.  Prepare design specs for private sector bid.
Prepare report by 7/31/98 with a go/no go decision for FY98.  Issue RFP, select vendor, cold test, prepare for
radioprocessing demonstration.  Complete engineering analysis on cost savings.

FY99 Scope:
Completion of flow studies at SRS DWPF stream, and preparation of CPU type proposal for SRS.

FY00 Scope:
Support the conduct of the demo to be done by EM-30.  Prepare final report.  Transition system to operations for
continued deployment.

Funding Summary: FY97: $0K
FY98: $400K
FY99: $600K
FY00: $600K

Procurement Strategy:
This will be a DOE competitive call.  Reason for keeping within DOE is use and experience with CPUs, and need to
operate on hot material.  Private sector will build CPU.  Industry Programs co-funding possible for private sector
support.

Basis of Estimate:
This assumes SRS operations is interested and will provide the bulk of the demonstration funding.  Total cost of the
OR system was $3M.  Cost at SRS should be comparable.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL36WT41-A, OR16WT41-C, SR16C342 (ESP)

Last Name of PI for Ongoing Work: Hendrickson, Walker; Thompson



Tanks Focus Area Multiyear Technical Response

TFA Response #: 617 Responds to SRS Need #: SR-2005

TFA Response #: 617

Site Need Title: Annulus Space Cleaning
TFA Technology Title: Tank Annulus Cleaning
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 42

FY97 Scope:
In FY97, the TFA formed a multi-lab team from across the complex to address a series of site needs in deployment
of characterization or retrieval tools.  Those site needs were for new deployment technologies to perform needed
tasks in a more capable manner than present tank farm practice but in a less complex, expensive manner than the
LDUA system.  In FY97, this deployment team visited every HLW tank site in the complex in order to understand
in detail the characterization and retrieval deployment needs at that site.  The major product of this FY97 effort is a
detailed study of the sites' characterization and retrieval deployment performance requirements, a process to select
or adapt existing industrial technologies, and recommendations for FY98 deployment projects for TFA investment.

One of deployment needs identified at SRS was the cleaning of Tank 16’s annulus.  The deployment teams 1997
report describes this challenge.  Functional requirements were not developed during this 1997 effort.

FY98 Scope:
Prepare an industrial call for proposals and system specifications based on SRS input.  In conjunction with the
chosen site, evaluate proposed technology options and select the most promising technology for annulus cleaning
from the existing industrial base.  Select a technology that could be applicable or adaptable to the Hanford annuli
(DST).  Coordinate plans with the host site, the FY99 cold test.

FY99 Scope:
A cold test demonstration of the selected annulus cleaning technology will be conducted by PNNL at the hydraulic
test bed.  Equipment for this demonstration will be procured from industry.  Detail planning for selected site will
initiate safety and operational reviews FY00 hot deployment site will be accomplished.

FY00 Scope:
PNNL, the industrial partner, and selected site will conduct a hot deployment and clean a tank annulus.  Report
results to RAT.

Funding Summary: FY97: $50K
FY98: $200K
FY99: $800K
FY00: $1000K

Procurement Strategy:
Industrial call for applicable or adaptable technology.

Basis of Estimate:
Estimated based on historical costs for development and deployment of retrieval tools.

Link to Other TFA Responses:

TTP # for Ongoing Work: RL37WT53-A

Last Name of PI for Ongoing Work: Carteret



Tanks Focus Area Multiyear Technical Response

TFA Response #: 620 Responds to SRS Need #: SR-2008

TFA Response #: 620

Site Need Title: Develop Counter-Current Decantation Process for Sludge Washing
TFA Technology Title: Counter-Current Decantation
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 43

FY97 Scope:
Continue testing with surrogates on bench scale system at TNX.  In FY96 radioactive settling studies and cold work
at Colorado Mineral Research showed the technology to be viable. Work with SRS operations to complete cost
savings study.  Initiate vendor manufacture and testing of a full-scale (7' diameter) single settling work. Provide
initial design concept for deployment at SRS.

FY98 Scope:
Conduct necessary settling studies on actual waste to allow scale-up studies to be done with surrogate wastes.  Work
with SRS operations to provide technical input and a jointly funded task for siting the unit and deployment.
Develop sufficient design specifications to prepare an RFP for procurement of CPU equipment.  During the FY98
sludge workshop, a decision on the need for a FY99 demonstration will be made.

FY99 Scope:
If a demonstration is deemed necessary, CPU equipment will be fabricated, and cold tests will be conducted.
Coordinate with operations for hot installation and start up.  Complete report and transition to operations after demo.

FY00 Scope:
None.

Funding Summary: FY97: $200K
FY98: $330K
FY99: $1000K
FY00: $0K

Procurement Strategy:
Ongoing activity.  Directed to current principal investigator - Industry Programs co-funding potential for private
vendor involvement in scale-up.

Basis of Estimate:
Preliminary estimate by SRS engineering is $9M.  The TFA is providing technical development and support, with
SRS providing capital and operational funds.  TFA provides seed funding and development funding only.

Link to Other TFA Responses:

TTP # for Ongoing Work: SR16WT41

Last Name of PI for Ongoing Work: Peterson



Tanks Focus Area Multiyear Technical Response

TFA Response #: 625 Responds to SRS Need #: SR-2013

TFA Response #: 625

Site Need Title: Passive Waste Tank Ventilators
TFA Technology Title: Passive Waste Tank Ventilators
TFA Functional Area: Safety TFA FY98-FY99 Priority: 44

FY97 Scope:
In mid-FY 1997, develop the scope, issues, requirements, and schedule for a technology call using input from SRS
and TFA.  Input from Hanford and possibly ORNL will be obtained and considered.  The call letter would be
developed within the TFA and approved by the SRS staff.  Cost of a deployed system should be in the low $100k to
ensure that it can be deployed on a large number of tanks.

FY98 Scope:
Issue the call for proposals in early FY 1998; it is expected to be a industry and laboratory call.  Review and select
one to four of the proposals having the best feasibility and system designs.  Perform a technical evaluation and down
select to one or two designs and develop passive ventilation system designs for these.

FY99 Scope:
Using the best concept and the selected SRS waste tank for a pilot study, initiate deployment plan development.
Develop a prototype passive ventilation system, perform safety analysis, and develop operations requirements and
installation procedures.  Construct and deploy the passive ventilation system in late FY 99.  If this system
performance is expectable, Hanford could initiate installation of the passive systems within FY 00 and would be
supported by SRS technical and deployment teams.

FY00 Scope:
Collect data and analyses to support any design changes and build a final design unit if required.  Deploy the final
design unit and take 6 months of data.  In FY 2001, SRS would start insulation of passive ventilation systems and
TFA would publish documentation on the final design, data analyze, limitations and installation.

Funding Summary: FY97: $0K
FY98: $400K
FY99: $500K
FY00: $300K

Procurement Strategy:
Write a industry and laboratory call in FY 97 for proposals on potential design of the passive ventilation system.
Initiate selection of one to four of these proposals based on feasibility, design and cost.  Funding of these would
begin in early FY 1998.  Down select to a single design to be deployed on a SRS waste tank in FY 99.  Industry
Programs co-funding potential for private vendor involvement.

Basis of Estimate:
Discussion with Brenda Lewis (803-208-1638)  and within the TFA.  Instrumentation in FY99 increases funding
requirements.

Link to Other TFA Responses: Hanford has tanks that are "passively ventilated" now and others that are actively
ventilated.  Tanks other than flammable gas and noxious gas tanks could use the passive ventilation design.

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 616 Responds to SRS Need #: SR-2004

TFA Response #: 616

Site Need Title: Methods to Unplug Waste Transfer Lines
TFA Technology Title: Unplug Waste Transfer Lines
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 49

FY97 Scope:
Task scoping by TFA Deployment Team.

FY98 Scope:
(NOTE: Industry Programs has potential funding for this effort in FY98 and FY99.  This will be incorporated in the
scope.)  Call/select lead who will organize:  The assessment of issues surrounding pipe plugging at SRS and
elsewhere.  An assessment of available technologies for transfer line unplugging both from across the Complex and
industry.  Select the most promising technologies for locating plugs and unplugging lines.   Down select most
promising technologies at the end of FY98.  This will be a decision point for proceeding with performance testing
and system development. Provide data to Retrieval Analysis Tool.

FY99 Scope:
If the decision is made to go forward:  Plan a cold test program designed to assure the Site of the safety and
effectiveness of the procedures. Conduct cold tests.   Design  equipment for use in the field.  Provide data to
Retrieval Analysis Tool.

FY00 Scope:
Fabricate equipment, field test equipment to prove design and fabrication.  Store equipment pending occurrence of
line blockage.  Provide data to Retrieval Analysis Tool.

Funding Summary: FY97: $30K
FY98: $450K
FY99: $650K
FY00: $800K

Procurement Strategy:
Call for lead.  Lab call for issue and technology assessment, Fixed price contract to build equipment.  Lab or
industry call for testing.  Industry Programs co-funding potential for private vendor involvement.

Basis of Estimate:
FY97: $30K task scoping by TFA Deployment Team.

FY98: Lead activity $150K; issue assessment $100K; technology assessment $125K; down select processes $50K;
Retrieval Analysis Tool $25K.

FY99: Lead activity $150K; test plans $75K; conduct tests $300K; design equipment $100K; Retrieval Analysis
Tool $25K.

FY00: Lead activity $150K; fabricate equipment $300K; field testing $325K; Retrieval Analysis Tool $25K.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 631 Responds to SRS Need #: SR-2019

TFA Response #: 631

Site Need Title: Alternatives for DWPF Melter Feed REDOX Adjustment
TFA Technology Title: DWPF REDOX Adjustment
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 50

FY97 Scope:
This is a more complex issue than presented, because formic acid is also used to break down the tetraphenylborate
salt.  Thus, formic acid cannot readily be displaced.  A call for concepts should be issued this year (or when follow-
on funding has been secured).  These will be reviewed by the TFA's Technical Advisory Group, DWPF
Engineering, and the TFA TIM.  If any appear viable (decision point), a development program will be initiated in
FY98.

FY98 Scope:
Based on favorable review by the TAG, a development program will be initiated.  This will be based on waste
simulants.  Both precipitate destruction and melter feed redox adjustment will be considered.  The primary
deliverables will be the alternative process, and a flowsheet for its use.

FY99 Scope:
If development is successful, then an integrated demonstration of the alternative reductant flowsheet will be carried
out.  An important goal of this demonstration will be to demonstrate more reliable redox control, and, hence,
enhanced melter rates.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $200K
FY99: $400K
FY00: $0K

Procurement Strategy:
Open call to universities and industry.

Basis of Estimate:
1 FTE plus proof of concept laboratory testing.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 638 Responds to SRS Need #: SR-2026

TFA Response #: 638

Site Need Title: Alternate DWPF Canister Decon Techniques
TFA Technology Title: DWPF Canister Decontamination
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 55

FY97 Scope:
None.

FY98 Scope:
DWPF Engineering staff will be asked to prepare Functional Performance Requirements.  These will be turned over
to the D&D Focus Area for a potential joint call.  Commercial solutions will be sought, as well as innovative ideas
from the private sector, academia, and the national laboratories.  If viable candidates are found (as determined by the
TFA Technical Advisory Group, DWPF Engineering personnel, and the TFA TIM), a development program will be
initiated.

FY99 Scope:
The technology chosen above will be adapted to remote service.  The objective is to prepare for a full-scale
demonstration in FY00.

FY00 Scope:
A demonstration which cleans the surface of a DWPF canister will be carried out.  Special attention will be paid to
the canister neck and heads, and the canister label.

Funding Summary: FY97: $0K
FY98: $25K
FY99: $150K
FY00: $1000K

Procurement Strategy:
In FY98, modest funding would be provided to DWPF Engineering to develop Functional Performance
Requirements.  In FY99, an open call would be issued.

Basis of Estimate:
Less than 1 FTE for specifications development and demonstration planning.  Increased funding at 5-7 FTE for
demonstration.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 622 Responds to SRS Need #: SR-2010

TFA Response #: 622

Site Need Title: Solids Size Reduction in Waste Tanks
TFA Technology Title: In-Tank Solids Size Reduction
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: 57

FY97 Scope:
None.

FY98 Scope:
Call/select lead.  Assessment of available technologies for clinker break up and mobilization for retrieval.  Assemble
functions and requirements.    Put out call to industry to perform feature tests on methods of breaking up
consolidated sludges, etc.  Develop simulant of waste form that will challenge the retrieval processes while
providing a gage for comparison that is as realistic as possible.  Conduct cold testing of industrial processes.  Down
select most promising technologies.   This will be a decision point for proceeding with performance testing and
system development. Provide data to Retrieval Analysis Tool.

FY99 Scope:
If the decision is made to go forward: Identify a Tank for a hot demonstration.   Contract the selected vendor(s) to
fabricate prototype systems. Conduct a cold test program designed to demonstrate the performance of the systems.
Select unit for field deployment.   Design  equipment for use in the field.  Provide data to Retrieval Analysis Tool.

FY00 Scope:
Fabricate retrieval system.  Assist the Site in deploying the system for hot testing.  Provide data to Retrieval
Analysis Tool.

Funding Summary: FY97: $0K
FY98: $1000K
FY99: $1200K
FY00: $900K

Procurement Strategy:
Call/select lead; industry call for available technology (ACTR model), fixed price contract for retrieval equipment.

Basis of Estimate:
FY98 --  Lead Activities $150K; Technology assessment F&Rs $300K;  Simulant $50K; Industry feature tests 4 @
$100K;  Down selection process $50K;  Retrieval Analysis Tool $50K
FY99 -- Lead Activity $150K;  Tank selection for hot testing $50K;  System fabrication $400K;  Cold systems
testing 2 @ $200K;  Design field equipment $100K; Retrieval Analysis Tool $50K
FY00 -- Lead Activities $150K;  Fabricate Field equipment $300K;  Assist Site in Deployment of retrieval system
$400K; Retrieval Analysis Tool $50K

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 624 Responds to SRS Need #: SR-2012

TFA Response #: 624

Site Need Title: Develop Lower Cost Higher Capacity Melters for DWPF which are Consistent with Remote
Operability Requirements
TFA Technology Title: DWPF Equipment Enhancements
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: 58

FY97 Scope:
Early in FY97, a workshop was held which spotlighted materials problems associated with vitrification.  The
potential for several collaborations with industry to develop improved materials was identified.

FY98 Scope:
A small program will be initiated with DWPF Engineering staff to identify alternative features needed to extend
melter live and performance.  This will include the melter itself, auxiliary support systems, and the offgas system.
This will also incorporate advanced materials needs.  The primary deliverable will be a prioritized listing of detailed
program items which will address the needs identified.

FY99 Scope:
A small program will be initiated to address the highest priority needs.  Commercial involvement will be actively
sought.  The intention will be to leverage the resources of one of the university grants, or other funding sources, for
testing items developed as a result of this program.

FY00 Scope:
The effort started in FY98 will continue, and be concluded.

Funding Summary: FY97: $0K
FY98: $50K
FY99: $100K
FY00: $100K

Procurement Strategy:
FY98 funding will be directed to DWPF Engineering.  FY99 and FY00 funding will be aimed at a commercial entity
who will be encouraged to leverage other resources.

Basis of Estimate:
1/4 to 1/2 FTE for analysis efforts.  Leveraged work with universities for testing.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 628 Responds to SRS Need #: SR-2016

TFA Response #: 628

Site Need Title: Demonstrate STPB Hydroxide Flowsheet to Reduce Nitrite Addition, thereby Reducing ITP
Washing Requirements
TFA Technology Title: High Hydoroxide Process for ITP
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: 59

FY97 Scope:
The ESP is funding evaluation of the use of CST as a means of removing the Cs.  An additional benefit of that work
is the sodium level is reduced, achieving the results suggested by this need.  The TFA is funding the CCD as an
efficient washing method to reduce sodium levels with little wash water.

FY98 Scope:
Savannah River should clearly define how this need fits into the overall SRS system for waste processing, taking
into account the TFA funded work on CST and CCD.  Analysis of the benefits of the STPB flowsheet, considering
the potential for CST and CCD application, will be developed.  If analysis shows a high return on investment for the
STPB flowsheet, a decision on FY99 funding will be made.

FY99 Scope:
None.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $105K
FY99: $0K
FY00: $0K

Procurement Strategy:
Directed to SRS to perform analysis.

Basis of Estimate:
Similar scoping study costs at other sites.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 621 Responds to SRS Need #: SR-2009

TFA Response #: 621

Site Need Title: Enhanced Chemical Cleaning Methods for High Level Waste Tank Closure
TFA Technology Title: Heel Retrieval for SRS
TFA Functional Area: Retrieval & Closure TFA FY98-FY99 Priority: N/A

FY97 Scope:
Indirect Retrieval Process and Development Activities in the area of enhanced sluicing, mixer pump, bore hole
miner, confined sluicing end effector, pulsed air, etc.  SRS preparations for retrieval of the heel from Tanks 18 and
19 and retrieval of heel from Tank 17.

FY98 Scope:
Select a TFA Technical lead for this work who will: Coordinate gathering existing data and lessons learned on
retrieval methods from work at other sites that could be applied at SRS for both type IV and Type I and II Tanks;
interface with site personnel to determine functions and requirements that need to be determined to direct
development of tank waste heel retrieval method; work with the site to identify the first tank to be retrieved and the
needed schedule; assist Site in developing industrial calls or RFPs that will: Develop waste retrieval systems and
deployment methods for the selected SRS Type IV tanks [Tanks 18 and 19]; assist Site in conducting and evaluating
cold testing of Type IV system to verify performance and Hot Deployment for retrieval of waste from Type IV
tanks; coordinate the assessment of final chemical tank cleaning methods using Russian Chemists; transfer data,
lessons learned to the Retrieval Analysis Tool.

FY99 Scope:
Assist Site in developing industrial calls or RFPs that will:  Develop waste retrieval systems and deployment
methods for the selected SRS Type I and II tanks [Tank TBD]; assist Site in conducting and evaluating cold testing
of Type I and II system to verify performance and Hot Deployment for retrieval of waste from Type I or II tank;
assist Site in retrieval of waste from Type I or II tank; continue Russian work on chemical cleaning; transfer data,
lessons learned to the Retrieval Analysis Tool.

FY00 Scope:
Lead will  work with the site to identify the first tank to be chemically cleaned and the needed schedule.  Conduct
cold test verification at SRS on Russian proposed chemical cleaning process.  Assist site in chemical cleaning of
selected tank.  Transfer data, lessons learned to the Retrieval Analysis Tool.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Directed work to Russians.

Basis of Estimate:
FY97: $50K (est) at SRS to prepare for Tank 19 retrieval.

FY98: $200K at PNNL for technical assistance to Site in technology selection and cold testing for retrieval of Type
IV tanks and managing Russian chemical cleaning work.  $300K to SRS for Tank 19 waste retrieval system.  $100K
to SRS for cold testing retrieval system.  $400K to SRS to assist with hot retrieval of Tank 19. $100K to Russian to
optimize chemical cleaning of carbon steel tanks.  $25K to update and input to the Retrieval Analysis Tool.

FY99: $200K at PNNL for technical assistance to Site in technology selection and cold testing for retrieval of Type I
and II tanks and managing Russian chemical cleaning work.  $300K to SRS for Type I and II waste retrieval system.
$100K to SRS for cold testing retreival system.  $400K to SRS to assist with hot retrieval of type I or II Tank.
$100K to Russia to optimize chemical cleaning of carbon steel tanks.  $25K to update and input to the Retrieval
Analysis Tool.



Tanks Focus Area Multiyear Technical Response

TFA Response #: 621 Responds to SRS Need #: SR-2009

TFA Response #: 621

FY00: $125K at PNNL for technical assistance to Site on tank chemical cleaning and management of Russian
cleaning work.  $100K for Russian collaboration on chemical cleaning verification testing.  $100K to SRS for
chemical cleaning verification testing.  $350K to SRS for assistance with chemical cleaning hot demonstration.
$25K to update and input to the Retrieval Analysis Tool.

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 626 Responds to SRS Need #: SR-2014

TFA Response #: 626

Site Need Title: Develop DWPF Analytical Methods to Improve Attainment
TFA Technology Title:
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: N/A

FY97 Scope:
The need was addressed in a "Joint Call for Proposals from the TFA & CMST Program" issued August 10, 1995 by
DOE/RL.  Later in the year, the proposal review process was held at DIAL (MSU) and facilitated by TFA.  Several
proposals addressing this need were reviewed and none found satisfactory for funding.  SRS indicates that the
problem causing the long analysis time on samples from the Slurry Mix Evaporator could be attributed to the large
sample size (15 ml) and the pretreatment time to evaporate to a solid, grind the solid to a powder, take a subsample
and digest in acid before the analysis via ICP/MS.  This procedure and number of replicates required 32-40 hours for
turnaround before the SME feed could be determined acceptable for input to the melter (feed forward performance
specifications).

TFA believes SRS had already developed a method to take smaller samples (1-2 ml) and digest in the acid directly.
This would reduce the turnaround time to less than 10 hours which was considered more than adequate to solve
current and future bottlenecks.  On this basis, no TFA funding is required for the need as stated.  The technical
exchange with DIAL may identify other needs, particularly for organic analyses.

FY98 Scope:
None.

FY99 Scope:
None.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
None.

Basis of Estimate:
N/A

Link to Other TFA Responses:

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 627 Responds to SRS Need #: SR-2015

TFA Response #: 627

Site Need Title: In-Tank Corrosion Probe Development
TFA Technology Title: Corrosion Probe and Corrosion Inhibitor Monitoring
TFA Functional Area: Safety TFA FY98-FY99 Priority: N/A

FY97 Scope:
TFA will hold a corrosion meeting in 1997 to discuss the Hanford and SRS development efforts and results.  This
effort will include supplying the Hanford corrosion probe and electronics for testing at SRS in a laboratory
environment.  TFA and SRS will determine if the other two high-level waste sites have needs in this area and how to
factor those needs into the existing program.  Coordination with the other high-level waste sites will be ongoing
through this program.  In addition, the TFA has initiated a corrosion prevention assessment effort to evaluate the
current state-of-the-art.  This task will help support FY98 and FY99 scope development for Hanford and SRS
efforts.  A NO3/NO2 monitor development and deployment effort jointly funded by CMST will be integrated with
the SRS corrosion monitoring efforts.

FY98 Scope:
Provide feedback to Hanford on results of testing at SRS and determine the status of the second generation Hanford
probe for possible deployment.  Determine the corrosion monitors that are candidates for installation in a SRS waste
tank(s) and down select to a monitor or monitors for installation.  Complete the installation(s) and analyze the data.
Initiate investigation of the information, data and procedure to modify the corrosion operational requirement and
inhibitor addition.  Draft a plan to allow reductions in corrosion inhibitor addition during retrieval and establish new
corrosion inhibitor controls.  Extend deployment of first-generation probe to Hanford Tank 102-AY and analyze
data.  Initiate second generation corrosion probe development to extend monitor life beyond  five years and increase
sensitivity.

FY99 Scope:
Continue corrosion monitor testing and development.  Initiate development of a program to change corrosion
inhibitor addition during retrieval.  Develop the basic, information needed, potential cost savings and draft a
procedure.  Deploy second-generation probes in a Hanford waste tank, analyze data, and determine whether there is
an increased probe life and improvement in data acquired.  Initiate the analysis to revise the OSD for corrosion
prohibitor.

FY00 Scope:
It is expected that verification of the monitors’ operation and data analysis will continue until the corrosion limits
are approved within SRS and Hanford.  Complete the analysisto change the safety documentation.  Monitor the data
from the deployed detector aand provide supporting information for safety documentation.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
SRS user and Hanford principal investigator will receive directed funds to support ongoing development and testing.

Basis of Estimate:
Discussion with SRS and Hanford staff.

Link to Other TFA Responses: The TFA answered this need through its response to Hanford need OP1 (TFA
response #662).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 630 Responds to SRS Need #: SR-2018

TFA Response #: 630

Site Need Title: Develop Alternatives to Monosodium Titanate for Alkaline Strontium and Actinide Removal
TFA Technology Title: Application of Sorbents for SRS Radionuclide Removal
TFA Functional Area: Pretreatment TFA FY98-FY99 Priority: N/A

FY97 Scope:
ESP has lead on CST efforts for SRS wastes in FY97.  TFA is doing Cs studies at Hanford with IX materials, and
the information from this task is useful to SRS.  In addition, the work being done by ESP addresses the need to
support Sr removal (need 630).  This work involves both in-tank and column approaches.

FY98 Scope:
Initiate SRS support for study of Cs and Sr removal alternatives.  PI is to work with SRS operations and engineering
to do an engineering analysis of the cost of using CST and other sorbents compared to NaTPB.  Laboratory tests of a
continuous flow IX option will be conducted if the analysis shows this to be the preferred approach and plans for
implementation at SRS will be developed.

FY99 Scope:
Continue SRS support for Cs and Sr removal alternatives.  Task will coordinate with co-funding from waste
operations to move toward implementation.  Larger scale flow tests will be conducted.  A final report co-authored
with the waste operations group will make deployment recommendations and provide cost analyses.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
This work will be directed to SRTC, due to availability of waste and understanding of the specific problem, and
directly related ongoing project.  Industry Programs co-funding possible for private vendor CPU system.

Basis of Estimate:
Costs are based on similar TFA tasks at SRS.  These need to be refined during discussions with SR waste
operations.

Link to Other TFA Responses: The TFA answered this need through its response to SRS need SR-2006 (TFA
response #618).

TTP # for Ongoing Work:

Last Name of PI for Ongoing Work:



Tanks Focus Area Multiyear Technical Response

TFA Response #: 634 Responds to SRS Need #: SR-2022

TFA Response #: 634

Site Need Title: Enhance Equipment Design and Operability of the DWPF Melter System; Characterize Causes of
Pour Spout Pluggage
TFA Technology Title: DWPF Process and Pour Spout Enhancements (FIU)
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: N/A

FY97 Scope:
In FY97 and FY98, FIU will perform bench scale testing within the scope of their grant.  The testing will evaluate
the role of key basic parameters on pour behavior over a knife edge.  The parameters to be tested are glass
temperature, fluid characteristics, surface tension, and flow rate.  The FIU data will be related to "oil modelling"
data from SRTC by SRTC.  Due to the late start, the FIU scope will start in May 97 and continue Nov 97.

FY98 Scope:
In FY97 and FY98, FIU will perform bench scale testing within the scope of their grant.  The testing will evaluate
the role of key basic parameters on pour behavior over a knife edge.  The parameters to be tested are glass
temperature, fluid characteristics, surface tension, and flow rate.  The FIU data will be related to "oil modelling"
data from SRTC by SRTC.

The Clemson University will set up and perform glass pouring tests through a representative pour spout to validate,
in a large melter configuration the results of SRTC oil modeling and FIU basic glass performance results.  The task
is expected to be completed by the end of FY98.

FY99 Scope:
Detailed engineering assistance will be provided to DWPF Engineering staff to further test and implement
alternative concepts for both the pour spout and to improve melt rate.  This will be done in conjunction with the
program identified for need 624.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Call to industry and universities, and directed to FIU for ongoing work.  Continued university programs co-funding.

Basis of Estimate:
Historical FIU funding and development costs.

Link to Other TFA Responses: The TFA answered this need through its response to SRS need SR-2021 (TFA
response #633).

TTP # for Ongoing Work: FIU Grant

Last Name of PI for Ongoing Work: Ebadian



Tanks Focus Area Multiyear Technical Response

TFA Response #: 635 Responds to SRS Need #: SR-2023

TFA Response #: 635

Site Need Title: Enhance equipment Design and Operability of the DWPF Melter System; Increase Melt Rate in
DWPF Melter
TFA Technology Title: DWPF Process and Pour Spout Enhancements (FIU)
TFA Functional Area: Immobilization TFA FY98-FY99 Priority: N/A

FY97 Scope:
In FY97 and FY98, FIU will perform bench scale testing within the scope of their grant.  The testing will evaluate
the role of key basic parameters on pour behavior over a knife edge.  The parameters to be tested are glass
temperature, fluid characteristics, surface tension, and flow rate.  The FIU data will be related to "oil modelling"
data from SRTC by SRTC.  Due to the late start, the FIU scope will start in May 97 and continue Nov 97.

FY98 Scope:
In FY97 and FY98, FIU will perform bench scale testing within the scope of their grant.  The testing will evaluate
the role of key basic parameters on pour behavior over a knife edge.  The parameters to be tested are glass
temperature, fluid characteristics, surface tension, and flow rate.  The FIU data will be related to "oil modelling"
data from SRTC by SRTC.

The Clemson University will set up and perform glass pouring tests through a representative pour spout to validate,
in a large melter configuration the results of SRTC oil modeling and FIU basic glass performance results.  The task
is expected to be completed by the end of FY98.

FY99 Scope:
Detailed engineering assistance will be provided to DWPF Engineering staff to further test and implement
alternative concepts for both the pour spout and to improve melt rate.  This will be done in conjunction with the
program identified for need 624.

FY00 Scope:
None.

Funding Summary: FY97: $0K
FY98: $0K
FY99: $0K
FY00: $0K

Procurement Strategy:
Call to industry and universities, and directed to FIU for ongoing work.  Continued university programs co-funding.

Basis of Estimate:
Historical FIU funding and development costs.

Link to Other TFA Responses: The TFA answered this need through its response to SRS need SR-2021 (TFA
response #633).

TTP # for Ongoing Work: FIU Grant

Last Name of PI for Ongoing Work: Ebadian
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Disclaimer

 

Through TFA funding, researchers from the Pacific Northwest
National Laboratory are evaluating the waste mobilization
capabilities of the Advanced Design Mixer Pump for use in
retrieving waste from Tank 18 at the Savannah River Site. Testing
was conducted at the Hanford 1/4-Scale Double-Shell Tank Test
Facility using a scaled mockup of the system. (Photo provided by
PNNL)
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Mockup Discharge Nozzles
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Disclaimer

 

The full-size Advanced Design Mixer Pump measures 56 feet long; this photo
depicts the mockup nozzles on a much smaller scale. The system is equipped with
two horizontally opposed, tangential nozzles capable of a combined flow rate of
10,400 gallons per minute at 55 feet of discharge head. During testing of the mockup
at the Hanford scaled test facility, engineers at Pacific Northwest National Laboratory
evaluated system performance and resulting solids retrieval rate as a function of
nozzle height and velocity. (Photo provided by PNNL)
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Mockup Rotational Drive
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To read these files, you will 
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(which is free).

Disclaimer

 

The rotational drive of the Advanced Design Mixer Pump provides the system with
180-degree oscillation capability and allows for discrete, incremental positioning, as
needed, to reach all locations inside the tank. Rotation speed was one of the system
functions evaluated during small-scale testing conducted at the Hanford scaled test
facility. (Photo provided by PNNL)
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Paco Pump
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Disclaimer

 

During testing at the Hanford 1/4-Scale Double-Shell Tank Facility, personnel used a rented Paco Pump to provide the force for
"driving" the mockup of the Advance Design Mixer Pump. (Photo courtesy of PNNL)
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Wet End
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Disclaimer

 

Various components of the Advanced Design Mixer Pump are located on the system's "wet end" -- the end that is inserted into the
waste. These components include the nozzles, the water lance, and a suction screen. This photo shows the wet end set up in the TNX
test tank at Savannah River Site Full Scale Test Facility in Fall 2001. (Photo provided by the Savannah River Site)
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Test Tank Facility
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Disclaimer

 

Full-scale system testing and demonstration was performed at the
Specialty Maintenance & Construction Inc. test facility in Lakeland,
Florida. The test facility included a 15-ft by 15-ft carbon-steel test tank
bottom, situated beneath a 41-ft platform equipped with a full-scale tank
riser. The test facility also included a second platform for the grinder-
separator assembly. All of the tested components were found to perform
satisfactorily and met criteria established prior to fabrication and testing.
(Photo provided by WVNS)
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Grinder Chamber Interior with Rods
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(which is free).

Disclaimer

 

A commercially available vibratory-kinetic energy (VKE) rod mill
grinder from MicroGrinding Systems, Incorporated was selected to
accomplish particle size reduction in the grinder-separator
assembly. The rapid vibration of a motor-driven grinding chamber
generates higher impact, or grinding force, than ball mills or other
similar impact mills based on the gravity force generated by falling
balls or rods. In October 1999, initial testing of modifications (to
meet the space constraints of the tank farm) was completed.
(Photo provided by WVNS)
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Grinder-Separator Assembly
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Disclaimer

 

In the grinder-separator assembly, a cyclone separator diverts small particles
(less than 50 microns) and about 90 percent of the water around the grinder.
Large particles are size reduced in a vibratory-kinetic energy rod mill grinder.
The small particle stream (from the cyclone separator) and size-reduced
particle stream (from the grinder) are combined at the outlet of the grinder.
There, the booster pump assembly transfers it to the site's vitrification facility.
(Photo provided by WVNS)
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Remote Coupling Assembly

http://emslws03/tfa/Photo.asp?PhotoID=15&CategoryID=5[10/13/2009 11:10:46 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The remote in-tank coupling feature of the Advanced Waste Retrieval System
consists of two mating components. A spring-loaded flexible hose connection is
located on the end of the telescopic arm. The mating connector block is mounted
to the transfer pump assembly. A stainless-steel braided flexible transfer line is
used for the connection between the steam jet pump and the existing transfer
pump. At the end of the flexible line is a 15-cm (6-in.) diameter flange with double
o-ring seals. The flange seals against the internal face of the mating connector
block. (Photo provided by WVNS)
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Camera

http://emslws03/tfa/Photo.asp?PhotoID=18&CategoryID=5[10/13/2009 11:10:48 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Two camera arm assemblies are mounted to the central mast via carriages
for remote viewing within the tank. Each assembly contains a radiation-
resistant, black and white video camera equipped with four 250-watt
flood/spot variable intensity lights and a pan/tilt unit. The camera assemblies
are each mounted on a retractable arm. (Photo provided by WVNS)
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Winch Stand Assembly

http://emslws03/tfa/Photo.asp?PhotoID=19&CategoryID=5[10/13/2009 11:10:50 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Mounted to the 54-ft-long central tool delivery mast are six 480-
volts alternating current (VAC)variable speed electric winches
located in a winch stand assembly (above). Each winch has a
lifting capacity of 454-kg (1,000-lb). These winches raise or lower
carriages down both sides of the vertical mast. The carriages
serve as platforms to lower various tooling and equipment down
into the tank. (Photo provided by WVNS)
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Telescopic Arm and Suction Pickup Line
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Advanced Waste Retrieval System consists of the mast-
mounted tool delivery assembly, telescopic arm and jet pump
assembly (shown above in a test tank), transfer pump assembly,
grinder-separator assembly, booster pump assembly, and a
remote control skid assembly. The telescopic arm is used to
connect the suction pickup line to the transfer pump assembly and
to move the suction pickup to various locations in the tank. One of
the coupler ends is located at the end of the telescopic arm; the
other is attached to a transfer pump column. (Photo provided by
WVNS)
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Test Towers

http://emslws03/tfa/Photo.asp?PhotoID=21&CategoryID=5[10/13/2009 11:10:55 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The West Valley Demonstration Project has two large underground tanks in which
remote retrieval technology may be needed to remove a residual waste heel from the
complicated internal tank floor structure. The Tanks Focus Area sponsored industry
partners and site users at the West Valley Demonstration Project in developing the
Advanced Waste Retrieval System for improved in-tank viewing, waste retrieval, and
waste handling capability. This technology consists of a Mast Mounted Tool Delivery
System and various tools that attach and are lowered into the tank to perform
retrieval and characterization tasks. The test towers shown here are used for testing
various tools in vertical mode.
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Mast Mounted Tool Delivery System

http://emslws03/tfa/Photo.asp?PhotoID=22&CategoryID=5[10/13/2009 11:10:58 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

To position the slucier in the tank, a steel I-beam (or mast) guides a "trolley" through
the tank riser and into the tank. In addition to the sluicer shown here, a variety of
characterization and retrieval tools (such as light, cameras, pumps, etc.) can be
deployed by the system. More than one trolley can be used at one time.
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Sluicer
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

For tanks at the West Valley Demonstration Project, high-pressure sluicers will be
used to rinse waste solids off the tanks' internal structures and walls, and to assist
mixer pumps in mobilizing piles of solids from poorly agitated areas in the tanks. This
aerial photo shows the sluicer in position above a pond at the bottom of the test tank,
along with a mockup of the tank structure.
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Tools

http://emslws03/tfa/Photo.asp?PhotoID=24&CategoryID=5[10/13/2009 11:11:03 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Shown here surrounded by the test tower, the mast mounted tool delivery system can
accommodate multiple trolleys for deploying tools into a tank. This photo shows a
light on the top and a camera on the bottom.
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Advanced Waste Retrieval System Mast

http://emslws03/tfa/Photo.asp?PhotoID=25&CategoryID=5[10/13/2009 11:11:05 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the mast surrounding the Advanced Waste Retrieval
System (AWRS) at the manufacturer's test facility in Florida. Users at the
West Valley Demonstration Project requested TFA assistance in
development of the AWRS to augment existing waste retrieval methods
for their obstructed tank floors. The AWRS lowers into the tank and uses
a steam jet eductor to vacuum nearby residual waste.
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Advanced Waste Retrieval System Mast
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Tank 16 Annulus

http://emslws03/tfa/Photo.asp?PhotoID=10&CategoryID=5[10/13/2009 11:11:07 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

To clean the salt from the confined space between the primary
liner and secondary pan, work is being done with the users at the
Savannah River Site to determine the retrieval performance
objectives, effective retrieval methods, and to define the available
access for retrieval systems. The goal is to adapt an industrially
available spray or crawler system to dislodge - through dissolution
or mechanical methods - and remove the saltcake from the
annulus.
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http://emslws03/tfa/Photo.asp?PhotoID=10&CategoryID=5[10/13/2009 11:11:07 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Auger Sampling at Hanford Tank, Riser R-3A

http://emslws03/tfa/Photo.asp?PhotoID=5&CategoryID=1[10/13/2009 11:11:10 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photograph shows the auger sleeve which houses the auger sampling tool
resting on the surface of the waste in Hanford Site Tank 241-AX-104 under
Riser R-3A. The analysis of the retrieved auger samples will validate and/or
revise the best basis inventory of key risk-based radionuclides and hazardous
chemicals remaining as residual waste in the tank in support of the Retrieval
Performance Assessment (November 1997).
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Auger Sampling at Hanford Tank, Riser R-3A
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Auger Sampling at Hanford Tank, Riser R-9G

http://emslws03/tfa/Photo.asp?PhotoID=9&CategoryID=1[10/13/2009 11:11:12 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The shallow-fluted auger was deployed beneath Riser R-9G in Tank
241-AX-104 at the Hanford Site in 1997. This photo shows the sample
tray still in the auger receiving rack in the 222-S Laboratory hot cell at
Pacific Northwest National Laboratory. Dark brown and dry powdery
sludge can be seen in the sample tray, with small amounts of sludge still
adhering to flutes #12 and #13 (located near the middle of the auger). A
total of 80.8 grams of solids was collected and recorded for this sample.
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Auger Sampling at Hanford Tank, Riser R-9G
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Shallow Fluted Auger

http://emslws03/tfa/Photo.asp?PhotoID=17&CategoryID=1[10/13/2009 11:11:15 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photograph shows the auger sleeve which houses the auger sampling tool
resting on the surface of the waste in Hanford Site Tank 241-AX-104 under
Riser R-3A. The analysis of the retrieved auger samples will validate and/or
revise the best basis inventory of key risk-based radionuclides and hazardous
chemicals remaining as residual waste in the tank in support of the Retrieval
Performance Assessment (November 1997).
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Shallow Fluted Auger
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Extendible Nozzle at Work

http://emslws03/tfa/Photo.asp?PhotoID=8&CategoryID=5[10/13/2009 11:11:17 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The borehole miner uses an extendible nozzle to place the high-pressure, moderate-
flow-rate water jet stream close to the desired location inside the tank to dislodge
heel and sludge. The borehole miner will be used to dislodge sludge from tanks at
the Oak Ridge Reservation in Tennessee. By retrieving tank waste, the U.S.
Department of Energy moves another step closer to closing the tanks, thereby
reducing risks and costs. Photo courtesy of Solutions To Environmental Problems,
Inc.
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Test Tanks

http://emslws03/tfa/Photo.asp?PhotoID=139&CategoryID=5[10/13/2009 11:11:19 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

These two tanks were constructed to simulate the Old Hydrofracture Facility
tanks at the Oak Ridge Reservation. The Borehole Miner was deployed in the
lefttank to dislodge sludge during the cold tests conducted at the Oak Ridge
Reservation. The dislodged slurry was pumped into the right tank. Photo credit:
Judith Bamberger
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Installing Extendible

http://emslws03/tfa/Photo.asp?PhotoID=140&CategoryID=5[10/13/2009 11:11:22 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Removing waste from the underground radioactive waste tanks is
challenging because of the large surface area that must be
cleaned. To effectively remove the waste from tank walls and floor,
the Borehole Miner needs to be able to vary the angle of the water
jet and the distance between the jet and an interior tank surface.
This is accomplished via the extendible nozzle. The nozzle,
attached to the segmented links that permit it to change length and
angle, is being installed. Photo credit: Judith Bamberger
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Extendible Nozzle

http://emslws03/tfa/Photo.asp?PhotoID=141&CategoryID=5[10/13/2009 11:11:24 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The extendible nozzle, a part of the Borehole Miner, is shown
here oriented at 90 degrees to the tank riser where it was
installed. Within the tank, the nozzle is oriented by using remotely
operated hydraulic actuators and launch mechanism.Photo credit:
Judith Bamberger
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The extendible nozzle is installed in a tank riser at the Oak Ridge
Reservation cold test facility. Piping runs to route slurry between
tanks and white valve box covers are visible. Photo credit:Judith
Bamberger
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Mounted Borehole Miner
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Borehole Miner is mounted on a model of the Old
Hydrofracture Tanks during cold testing. The miner can operate at
flow rates of 150 gallons per minute at pressures up to 3,000 psi
to dislodge sludge and fracture hard wastes. The nozzle spray can
operate at stand-off-distances of 50 feet; the segmented arm
extends up to 10 feet from the mast making the effective distance
as far as 60 feet. Photo credit: Judith Bamberger
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Transfer Station
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The flags in the background mark the location of the transfer station for
pumping waste retrieved from the Old Hydrofracture Facility Tanks to the
Melton Valley Storage Tanks at Oak Ridge Reservation. Photo credit: Judith
Bamberger
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The Borehole Miner was adapted from the mining industry for
sludge retrieval from the Old Hydrofracture Tanks (OHF) at Oak
Ridge Reservation. In June and July 1998, the Borehole Miner
was used to help complete sludge retrieval from four OHF tanks.



Boreholer Miner
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Floor Model
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA funded Oak Ridge National Laboratory in developing a new
version of the Burnishing Sampler Tool designed to collect
samples from tank floors at the West Valley Demonstration Project.
Using a rubber ring mounted to the front of the sampler base, this
"dike" design seals off a small area of the floor and then pumps
the water out of this area. Following pumpout, the sampler then
samples the floor area in the same manner as the tank walls.
(Photos courtesty of ORNL)
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Complete Sampler System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA and the Robotics Crosscutting Program collaborated with
siteusers at the West Valley Demonstration Project to develop a
sampler tool for Tanks 8D-1 and 8D-2. The sampler uses milling
machine bits to scrape residual waste samples from the carbon-
steel tank walls. A vacuum and filter system collects the scraped
material,which is then transported to a laboratory for analysis.
From these samples, an estimate of the contamination per square-
inch can be determined. (Photo provided by ORNL)
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Sampler Housing
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The sample housing assembly (the detached portion at
left)contains the Burnishing Sampler Tool's bit and filter. This
compact unit measures 3.5 x 3.4 x 2.3 inches and weighs about
500 grams. The housing assembly connects to the base by two
captive screws, and is equipped with a threaded hole to allow
insertion of a temporary handle for grasping the device with long-
handled tools. (Photos courtesy of ORNL)
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Filter Cavity Area
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The filter of the Burnishing Sampler Tool is located in a small
cavity in the lower half of the sample housing. Once the sampler's
milling bit scrapes the sample, the vacuum pulls the sample into
the 0.8-inch filter cavity, where it is retained for delivery to the
analyses laboratory. A new filter (and milling bit) are used to
collect each sample in order to prevent cross contamination.
(Photos courtesy of ORNL)
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Milling Bit - Side View
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Using an end-mill-type milling machine bit, the Burnishing Sampler
Tool takes a "scrape" sample of the tank's internal surface. Cone-
shaped bolts mounted on the housing around the bit prevent the
drill from penetrating the wall too deeply as the bit makes a flat
cut measuring 1/2 inch in diameter and 0.030 inches deep to
obtain the sample. A telescoping, spring-loaded collar surrounding
the bit collects any shavings "flung" during the process. (Photo
courtesy of ORNL)
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Milling Bit - Front View
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The heart of the samper is the milling bit, located in the center of the unit, which
scrapes a sample from the surface of the tank wall. The shallow penetration collects
all of the surface contamination while still qualifying as a non-destructive sampling
method. The sample is drawn by vacuum into a filter, contained in a detachable
sample housing, for transport to a laboratory. (Photo provided by West Valley
Nuclear Services)
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Burnishing Sampler
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In addition to the milling bit and sample housing, the base unit hardware consists of
the drill motor for turning the drill bit, a linear slide to axially advance the bit,
lightweight, pneumatic motors to drive the slide, a spring system to limit the axial
drive force, and an air-driven venturi vacuum generator. (Photo provided by West
Valley Nuclear Services)
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Sampler Deployed in Tank
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In February and March 2001, the Burnishing Sampler Tool was deployed in Tank
8D2 at the West Valley Demonstration Project. A total of 23 samples were obtained
from various internal carbon steel structures, including roof support columns, walls,
beams, and gridwork. Elapsed time to mill each sample ranged from 5 to 15 minutes,
resulting in samples readings (taken at the riser) of 1.2 mR/hr to 7,000 mR/hr. Data
gained from the deployment will be used by the site to aid in retrieval and closure
decisions. (Photo provided by West Valley Nuclear Services)
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Side View in Operation
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A spring-loaded tool platform positions the sampler unit against the
sample surface. Once this proximity is established, air motors
rotate the end mill and move the sample head forward into the
sample surface. Based on the radionuclide sample concentration
and a measured sample diameter, the areal concentration is
obtained for that region of the tank sampled. (Photo provided by
West Valley Nuclear Services Company)
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Pilot-scale Electrochemical Testing Reactor
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photograph shows the electrochemical reactor used for caustic recycle and
recovery at the pilot-scale electrochemical testing facility at the Savannah River
Technology Center (South Carolina). The technology is being evaluated to
destroy hazardous species from tank waste such as nitrates, nitrites, Resource
Conservation and Recovery Act metals, and some radionuclides. Also, this
equipment can destroy organic compounds that impede radionuclide removal
processes. This technology can help dispose of low-level waste. For example,
the volume of low-level waste at the Savannah River Site could be reduced by
40% to 80% by removing the caustic from the tank waste.
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Bench-scale Electrochemical Testing Equipment Used on Radioactive Tank Waste
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photograph shows the electrochemical testing equipment at the Savannah
River Technology Center (South Carolina). This equipment is part of the Tanks
Focus Area's work on recovering and recycling caustic. This technology holds
promise for remediating tank waste at both the Hanford and Savannah River
Sites.
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Bench-scale Electrochemical Testing Equipment Used on Simulated Tank Waste
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photograph shows the bench-scale electrochemical testing equipment used
for caustic recycle and recovery testing on surrogate tank waste at the
Savannah River Technology Center (South Carolina).
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Vitrified Waste
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

When radioactive tank waste is turned into glass (vitrification), it
looks hard, shiny, and rocklike. This glass traps radioactive and
chemical materials, keeping them from easily escaping into the
environment.
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Ion Exchange Columns on the Cesium Removal System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This view shows the ion exchange columns with the unit shielding
installed (blue casing) and the pipes coming through the shielding.
Unit shielding cuts down on the total shielding requirements, and
makes hands-on maintenance of equipment outside the columns
much easier.
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Cesium Removal System in Hot Cell

http://emslws03/tfa/Photo.asp?PhotoID=42&CategoryID=4[10/13/2009 11:12:09 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Cesium Removal System is being tested in a hot cell.
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Resin Transfer and Drying Skid
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This is the resin transfer and drying skid of the Cesium Removal
System. The loaded sorbent is pneumatically conveyed to the vessel on
the right, then the sorbent is dried and packaged into 30-gallon drums
for transfer either to Savannah River Site or directly to the Nevada Test
Site.
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Glass Pour
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Our nation must dispose of its nuclear waste, a byproduct
ofvarious nuclear programs including atomic weapons production.
This waste poses risks to the environment and the populace. Thus,
the Tanks Focus Area and its partners developed a suite of
technologies to remove radionuclides from a bulk of the waste and
turn it into glass.
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Tall Column Ion Exchange

http://emslws03/tfa/Photo.asp?PhotoID=45&CategoryID=4[10/13/2009 11:12:16 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Cesium removal by ion exchange is one of the alternative
processes being evaluated for disposition of Savannah River Site
salt solutions. The Tanks Focus Area is conducting tests to
address particle stability and scale issues associated with tall
column ion exchange. In this photo, the bottom section of a 20-ft-
tall, 3-in-diameter test column is shown just prior to loading with
crystalline silicotitanate.

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Tall Column Ion Exchange

http://emslws03/tfa/Photo.asp?PhotoID=45&CategoryID=4[10/13/2009 11:12:16 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Hanford Cone Penetrometer at Hanford Site
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Cone Penetrometer Platform is a non-mobile deployment unit constructed
by Applied Research Associates, Inc. A 35-ton probe push capability is provided
and the probes can be inserted directly into soil, or with more accurate
positioning, into 4-inch and 12-inch tank risers. Photo courtesy of Applied
Research Associates, Inc.
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Crane Used to Place Penetrometer
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The penetrometer is skid-mounted, meaning that it must be placed
in the tank farm with a crane system. A truck-mounted system is
not used because of the numerous obstructions in the tank farm
(e.g., aboveground piping and buildings). With these obstructions,
using a large truck-mounted system to take measurements at
numerous tank farm locations would not be practical. Photo credit:
Hanford Photography (98030363-7CN)
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Touch Down
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Hanford Cone Penetrometer Platform is lowered into position inside the tank
farm. A positioning system is used to ensure that the platform is set correctly.
Photo credit: Hanford Photography (98030363-2CN)
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Cone Penetrometer Ready for Push

http://emslws03/tfa/Photo.asp?PhotoID=30&CategoryID=1[10/13/2009 11:12:25 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Hanford Cone Penetrometer Platform is shown here at the Hanford Site in
position to push the sensors and probes into the soil to gather information about
the vadose zone around a tank. Photo credit: Hanford Photography (98030363-
4CN)
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Close-up View: Probe

http://emslws03/tfa/Photo.asp?PhotoID=31&CategoryID=1[10/13/2009 11:12:28 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The cone penetrometer can be used to emplace several kinds of sensors in the soil around
underground storage tanks. When obstacles prevent placement by a truck-mounted system, a
crane is used to lower the skid-mounted system into place. Photo provided by Deborah
Iwatate, Fluor Daniel Hanford.
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Control Console

http://emslws03/tfa/Photo.asp?PhotoID=32&CategoryID=1[10/13/2009 11:12:30 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Applied Research Associates field engineer W. Dickerson stands at the Hanford Cone
Penetrometer Platform control console where the push instruments and hydraulic equipment
are controlled. The cone penetrometer platform can be used to put sensors into the soil around
a radioactive waste tank. Photo provided by Deborah Iwatate, Fluor Daniel Hanford.
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Pipe Threaded into Position

http://emslws03/tfa/Photo.asp?PhotoID=33&CategoryID=1[10/13/2009 11:12:33 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A section of cone penetrometer pipe is threaded into position in the
push chuck on the operating deck of the Hanford Cone Penetrometer
Platform. The pipe is being threaded by B. Jones of Waste
Management Northwest. Photo provided by Deborah Iwatate, Fluor
Daniel Hanford.
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Hydraulic Push Ram Extended

http://emslws03/tfa/Photo.asp?PhotoID=34&CategoryID=1[10/13/2009 11:12:35 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Cone Penetrometer Platform hydraulic push ram, which is fully
extended, pushes or withdraws the pipe and sensors from the vadose
zone. Photo provided by Deborah Iwatate, Fluor Daniel Hanford
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Hydraulic Push Ram Lowered
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The hydraulic ram is in the lowered position on the operating deck of the Cone Penetrometer
Platform, when the pipe and sensors have been pushed into the vadose zone. Photo provided
by Deborah Iwatate, Fluor Daniel Hanford.
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Houdini Vehicle Handing off the Confined Sluicing End Effector to the Modified Light-Duty Utility Arm

http://emslws03/tfa/Photo.asp?PhotoID=50&CategoryID=5[10/13/2009 11:12:40 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

On December 1996, the Modified Light-Duty Utility Arm and the Confined
Sluicing End Effector were demonstrated at the Tanks Technology Cold Test
Facility in Oak Ridge (Tennessee). The remote deployment of the arm followed
by grasping of the end effector from the Houdini vehicle and subsequent
retrieval of simulated waste was the highlight of the demonstration.
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Confined Sluicing End Effector

http://emslws03/tfa/Photo.asp?PhotoID=51&CategoryID=5[10/13/2009 11:12:43 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Compared to traditional sluicing methods, the Confined Sluicing End
Effector is much more effective at removing residual waste and
introduces less water to the tank. Designed for deployment by the
Modified Light Duty Utility Arm or Houdini Vehicle, it is also smaller,
lighter and easier to manipulate than previous sluicing technologies
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Landing Spot Created for Houdini

http://emslws03/tfa/Photo.asp?PhotoID=52&CategoryID=5[10/13/2009 11:12:45 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Because the sludge in Tank W-3 at the Oak Ridge Reservation was too deep to
deploy the Houdini system, the Confined Sluicing End Effector deployed on the
Modified Light-Duty Utility Arm was used to excavate a "landing spot" for the system.
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CSEE Used in Tank W-3
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Confined Sluicing End Effector was used on the Modified Light-Duty Utility Arm
to remove waste from Tank W-3 at the Oak Ridge Reservation. The white object in
the foreground is the elbow joint for the Houdini arm.
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Confined Sluicing End Effector (right side view)

http://emslws03/tfa/Photo.asp?PhotoID=54&CategoryID=5[10/13/2009 11:12:50 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Confined Sluicing End Effector is a robotic tool used to cut
sludge, scarify contaminated concrete, or rinse surfaces clean and
feed the wastes into the jet pump conveyence system. The end
effector accomplishes this using low to medium variable pressure
water jets.
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Tank Cleaning System for Gunite Tanks
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Waste characterization and risk assessment evaluations performed at the Oak Ridge Reservation, in
Tennessee, indicate that at least 90% of the waste remaining in the gunite tanks needs to be removed to meet
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (see definition). A
system was developed that includes the Confined Sluicing End Effector deployed on the Modified Light-Duty
Utility Arm and the Houdini remotely operated vehicle. This system, shown here in the cold testing phase, is
designed to remove waste from the gunite tanks. Photo courtesy of Solutions to Environmental Problems.
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Acrobat Reader software
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Disclaimer

 

Electrochemical noise produced on the electrode arrays is
transmitted from the probe (at left), through the data cable, into
the safety barrier box on the right, then down the gray cable into
the electrical pass-through. From here, the data travels to a
remote instrument building containing the data acquisition system.
The green wire provides grounding for the unit. The whole
process, from noise detection to data acquisition, takes a fraction
of a second.
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Electrochemical Noise Corrosion Probe

http://emslws03/tfa/Photo.asp?PhotoID=58&CategoryID=6[10/13/2009 11:13:02 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Corrosion probes are being installed in tanks at the Hanford Site to
provide continuous data about the types of corrosion occuring. The
52-foot long probes are lowered to within 3 feet of the tank bottom
to measure electrochemical noise, an indicator of corrosion. This
probe, the prototype, was installed in tank 241-AZ-101 at the
Hanford Site in 1996.
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http://emslws03/tfa/Photo.asp?PhotoID=59&CategoryID=6[10/13/2009 11:13:05 AM]
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(which is free).

Disclaimer

 

This fully assembled array for the AN-104 probe includes three C-
ring electrodes for monitoring the onset of stress corrosion
cracking, and three bullet-shaped electrodes for monitoring for
detection of the onset of pitting corrosion. The bullet-shaped
electrodes are also used for montoring uniform corrosion rate. The
AN-104 probe contains four of these arrays, evenly spaced along
the length of the probe. (Photo provided by Hiline Engineering)
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Corrosion Probe Installation
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Here, an electrochemical noise corrosion probe is being installed into
tank 241-AN-102 at the Hanford Site in 1998. It takes two cranes to lift
the corrosion probe into position over the tank riser. Riggers stand by to
manually guide the probe as it is lowered through the four-inch riser.
Once in place, the probe is not removed unless the riser is needed for
another purpose.
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Corrosion Probe Gasket
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Design improvements to the corrosion probe, including the new electrode seal design
shown above, will be used in the new multifunction corrosion probe being developed
for the Hanford Site. The Savanha River Combined Chemistry and Corrosion probe
will also have use for this design. The electrode seals electrically insulate the
electrode from the probe body and seal out the tank waste from contact with the
interior glass insulators of the pin connector passthroughs. (photo courtesy of Hiline
Engineering)
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Multifunction Probe
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In FY99, TFA sponsored further development of the electrochemical noise-based
monitoring technology, resulting in the delivery of a multifunction probe to users at the
Hanford Site for installation in double-shell tank 241-AN-105. Several new features
add a great deal of functionality to the probe, providing a better understanding of the
relationship between corrosion and other tank operations parameters, and optimizing
the use of the tank riser that houses the probe. (photo courtesy of HiLine
Engineering)
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Intrinsic Safety Barrier
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Due to the generation of hydgrogen gas in radioactive waste tanks, safety controls
are required on all tank instrusive equipment. The intrinsic safety barrier for the
mulitfunction probe keeps equipment, malfunctions, lightening strikes, etc., from
accidentally sending a current or spark down into the tank through the probe's
cabling. (photo courtesy of HiLine Engineering)
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Removing Water Lance from Riser
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Before installing the latest corrosion probe in Tank AN-105 at Hanford,
tank farms operations and crafts personnel had to remove the high-level
waste detector occupying the riser. They then used a high-pressure
water lance to cut through layers of saltcake waste to facilitate probe
installation. This photo shows the water lance being "sleeved out"
(pressure washed during removal and pulled into a plastic sleeve to
minimize or eliminate the spread of contamination). (Photo provided by
Hanford Tank Farm Operations)
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Cranes Lifting the Multifunction Probe
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Measuring 55-ft long and weighing in at about 600 lbs, the corrosion probe requires
two cranes to safely lift and position the probe above the riser. (Photo credit: Jim
Castleberry, CHG)
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Tank AN-105 Multifunction Corrosion Probe Installation
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Tank farm operations personnel help guide the Multifunction Corrosion
Probe into Tank AN-105 at the Hanford Site in January 2000. In addition
to the eight channels of electrochemical noise (EN) monitoring electrodes
incorporated on previous probes, the new design is also fitted with an
array of 22 thermocouples, a verification thermocouple, a tank waste
high-level detector (to replace the old one), ports for pressure and gas
sampling, and a set of strain gauges to monitor the effects of tank
operations on the downhole instrumentation. (Photo credit: Jim
Castleberry, CHG)
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AN-105 Probe Installation Near Complete
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Through support from the Tanks Focus Area, the Multifunction Corrosion
Probe was installed in Tank AN-105 at the Hanford Site in January 2000.
This represents the fourth corrosion probe installed in Hanford's double-
shell tanks since 1996. Enhancements to the design and data gathering
equipment, particularly the new electrode passthrough and updated
software, are expected to provide significant improvements in
performance. In addition, multiple features on the upgraded probe allow
numerous functions to occur using only a single riser - critical when riser
demands are at a premium. (Photo credit: Jim Castleberry, CHG)
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Probe and Data Gathering Cabinet
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Some files are provided in 
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To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In the new design, corrosion data picked up by the probe is transferred into a nearby
data gathering cabinet through a short analog signal cable. This reduces the long
cable length required to transfer the data outside the tank farm, as in previous
systems, which contributed to extraneous noise and interference from other electrical
equipment. The new system digitizes the signals before transmitting the information
to the computer, 300 ft away (outside the tank farm), for analysis and storage.
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Data Gathering Cabinet (Indoor Photo)
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Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the corrosion monitoring data analysis computers and
other equipment needed to transmit data to the Hanford local area
network (LAN). This work station allows local manipulation of corrosion
monitoring hardware (housed in the field cabinet by the riser) and data
anlaysis, and also facilitates movement of data to the network where it
can be analyzed remotely in more detail. TFA and partners at the
Hanford Site plan to use this system to house the data storage and
analysis computers for up to four corrosion monitoring systems. (Photo
credit: Jim Castleberry)
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Final Welds
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A welder at Hiline Engineering puts the finishing touches on one of the electrode arrays on the probe developed for Tank AN-104 at the Hanford Site.
With support from the Tanks Focus Area, this is the fourth electrochemical noise corrosion probe installed in the AN tank farm at Hanford. (Photo
provided by Hiline Engineering)



Final Welds

http://emslws03/tfa/Photo.asp?PhotoID=70&CategoryID=6[10/13/2009 11:13:32 AM]

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


AN-104 Probe Features
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To read these files, you will 
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Acrobat Reader software
(which is free).

Disclaimer

 

The AN-104 Corrosion Probe incorporates a number of features in addition to
corrosion monitoring electrodes. A spray nozzle (the narrow open-ended tube)
eliminates the need for a separate water lance to create a hole in any solids waste
that could hinder lowering the probe. A verification thermocouple (lower left) provides
a means of checking temperature at any level in the tank, or verifying the reading of
any of the 22 fixed thermocouples on the probe. The large tube in the middle is the
main probe housing, enclosing all the probe wires that transfer corrosion data from
the electrode arrays (not pictured) to the data collection hardware housed in a
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separate cabinet outside the tank. (Photo provided by Hiline Engineering)
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Pulling the Data Wires

http://emslws03/tfa/Photo.asp?PhotoID=72&CategoryID=6[10/13/2009 11:13:37 AM]
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(which is free).

Disclaimer

 

To transmit the corrosion data, engineers at Hiline Engineering
string a bundle of 24 data wires down the length of the probe. Then
they painstakingly fish out the appropriate wire for each electrode.
(Photo provided by Hiline Engineering)
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The "wire pull" is complete for this electrode array. The corrosion monitoring electrodes can now be sealed, isolating them from the stainless-steel probe body in order to detect corrosion signals from the carbon-steel
tank walls. (Photo provided by Hiline Engineering)
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Electrode Array for Tank AN-104 Probe
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This fully assembled array for the AN-104 probe includes three C-
ring electrodes for monitoring the onset of stress corrosion
cracking, and three bullet-shaped electrodes for monitoring the
onset of pitting corrosion. The bullet-shaped electrodes are also
used for montoring uniform corrosion rate. The AN-104 probe
contains four of these arrays, evenly spaced along the length of
the probe. (Photo provided by Hiline Engineering)
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Rather than use a separate water lance to create a channel in the waste, the new probe has an integrated water lance. This greatly speeds the probe installation procedure, as the crane and all required personnel are
only needed for the one install. To verify the operation of the water lance before installation, Hiline Engineering tested it using 200 to 300 psi water pressure. (Photo provided by Hiline Engineering)
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

While they look fairly unobtrusive, these strain gauges can serve an important role in
monitoring the condition of the probe during tank mixer pump operations. The probe
body is designed to withstand at least 8 feet of flex at its tip. (Photo provided by
Hiline Engineering)
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For all the thermocouples on the probe, the associated data wires are encased in steel tubes which run the length of the probe. As the tubes reach the tank riser, they enter a "shield plug," which is filled with cement.
This keeps any bending of the probe from crushing the tubes against the riser and damaging the equipment. (Photo provided by Hiline Engineering)
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The two round knobs near the top of this photo are sampling ports incorporated into
the probe. These ports allow for sampling the vapor space in the tank. This added
feature is one on the many changes from original probe design, increasing the
capabilities of the probe and optimizing the use of the tank riser that houses the
probe. (Photo provided by Hiline Engineering)
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Some files are provided in 
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Data picked up by the probe sensors travels up the probe through the riser, and into terminal blocks contained in this enclosure. This weathertight, stainless-steel housing is
mounted to the top of the probe. (Photo provided by Hiline Engineering)
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).
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Wiring associated with each electrode, thermocouple, high-level deterector, and strain gauges ends in these terminal blocks. From here, separate cables lead to the data collection hardware housed in a separate
enclosure located near the tank riser. (Photo provided by Hiline Engineering)
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Removing Existing High Level Detector
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

With riser space at a premium, corrosion probe developers at Hiline Engineering
chose a simple instrument, the high level detector, to integrate onto the AN-104
probe. This instrument is 20 feet long, with a sensor on the bottom to transmit a
signal when the waste level in the tank reaches a certain height. In this photo, an
asbestos team bags the existing high-level detector as it is removed from the tank,
to make room for the corrosion probe with its integrated high-level detector. (Photo
provided by CHG)
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Leveling the Probe

http://emslws03/tfa/Photo.asp?PhotoID=498&CategoryID=6[10/13/2009 11:14:01 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The weight and length of the probe requires a careful balancing act by the crane
operator. Before the probe is fully raised by the crane for positioning over the riser,
a ground crew spaces the cable lines in the optimum position to ensure the least
amount of bend as possible along the length of the probe. (Photo provided by CHG)
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Positioning the Probe
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Two cranes work in tandem to maneuver the AN-104 probe into position over the
tank riser. One crane cradles the probe end, while the other hefts the terminal block
which remains above ground. The long hose hanging from the terminal box box
contains flammable gas control and temperature barrier sensors. (Photo provided by
CHG)
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AN-104 Probe Install Complete
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In a collaborative effort between the Tanks Focus Area, River Protection Project,
and CH2M Hill, the enhanced Corrosion Probe was successfully installed in
Tank AN-104 at the Hanford Site in January 2001. Here, with the probe
completely installed, technicians make final checks on the flammable gas
controls and terminal block wiring. (Photo provided by CHG)
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Checking Signal Wiring
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Electrochemical noise signals detected by the corrosion probe are
transferred through a series of wires up the probe and into a rain-tight
terminal box above ground (shown at left). The wires then continue
through a short cable data to a nearby data collection cabinet. In this
cabinet, converters amplify the signals, which are routed underground to
an instrument building located outside the tank farm. This building
contains data collection equipment and software for corrosion monitoring
systems installed through out the tank farm. Following installation of the
AN-104 probe, Hiline Engineering personnel double check the wiring and
connections in the terminal block. (Photo provided by CHG)
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Data Acquisition Equipment
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Digitized electrochemical noise signals detected by the three probes
operating in Hanford's AN Tank Farm are received by the data acquisition
equipment shown above. The probes are installed in Tanks AN-104, AN-105
and AN-107. (Photo provided by HiLine Engineering)
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Uniform Corrosion Tests
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A short but intense laboratory test program in late 2000 provided researchers at Oak
Ridge National Laboratory with information on the general corrosion behavior of Tank
W-23 and generated electrochemical noise data to use in the analysis of data
collected from the actual in-tank system. The tests were conducted using type 304L
stainless steel electrodes similar in design and configuration to the electrodes that
would eventually be used on the in-tank probe. The bullet shaped electrodes (shown
here connected to lab test holders) suffered extremely minor amounts of uniform
corrosion upon exposure to Tank W-23 waste simulant. (Photo provided by HiLine
Engineering)
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Stress Corrosion Cracking
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Off-normal or unknown operating conditions may be capable of causing stress
corrosion cracking in Tank W-23 at Oak Ridge Reservation, so the electrochemical
noise equipment will be capable of detecting this type of corrosion. This photo shows
an example of a C-ring experiencing stress corrosion cracking after 143 hours of
exposure to 4.0 M nitrate solution at 97 degrees celsius. Crack propogation is visible
at the V-notch. (Photo provided by HiLine Engineering)
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Probe Installation at Oak Ridge Reservation
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

On June 21, 2001, personnel from TFA, Oak Ridge National
Laboratory (ORNL), and Hiline Engineering installed the corrosion
probe in Tank W-23. This probe is a modified version of the probe
that was installed in four carbon-steel tanks at the Hanford Site.
(Photos provided by Duratek Federal Services)
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Installation in W-23 Riser
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Personnel from Oak Ridge National Laboratory (ORNL) and HiLine Engineering
install the corrosion probe in the riser of ORNL Tank W-23. (Photos provided by
Duratek Federal Services)
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Installation in W-23 Riser
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Probe Cabinet
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The corrosion probe cabinet contains the computer equipment necessary for
obtaining the data generated by the in-tank corrosion probe. (Photos provided by
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Preliminary Design of Combined Electrochemical Noise/Chemical Species Corrosion Probe
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tanks Focus Area is sponsoring development of a combined
electrochemicalnoise/corrosion species probe for users at the Savannah River Site.
Via an industrialprocurement, EIC Laboratories is developing the Raman portion of
the probe to monitor the concentrations of nitrate, nitrite, and hydroxide species in
the tanks. This early design of the combined probe shows a waste filter on the left,
which keeps particulates from entering the attached Raman liquid sample chamber.
This section threads into the electrochemical noise portion of the probe on the right,
being developed by HiLine Engineering.
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Raman Probe Housing and Filter Unit
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 A miniature fiber optic Raman probe will provide in situ analysis for monitoring
chemical species associated with corrosion in Savannah River Site tanks. The waste
filter element on the top is protected by a stainless-steel guard. Liquids pass through
the filter for analysis by the Raman probe, enclosed in the housing.
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Combined Electromical Noise/Corrosion Species Probe
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 
The combined probe includes the Raman portion at the bottom, threaded
into the electrochemical noise portion at the top. The six electrodes on
this array will provide realtime corrosion data, while the Raman
instrument will provide realtime analysis of the chemical species in the
waste.
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Deloyment Platform
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

HiLine Engineering in Richland, Washington is fabricating the stainless-steel
deployment platform for the Savannah River Site's corrosion-chemical species probe.
Weighing in at 2500 lbs., the platform is about 6 feet tall and fits over a 12-inch tank
riser. A reel mechanism for raising and lowering the probe through the riser will be
situated on the raised "shelf" shown at left. (Photo provided by Hiline Engineering).
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Viewing Window
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The deployment platform for the corrosion-chemistry probe
includes a viewing portal. The window will be made of leaded
glass and filled with oil, similar to windows found in laboratory hot-
cells. (Photo provided by Hiline Engineering).
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Deployment Reel
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The probe, which weighs approximately 30 pounds, must descend nearly 50 feet to
reach the tank waste and obtain data. To handle the weight of the probe and the
robust cable used to deploy it, the deployment platform includes a stainless-steel
deployment reel. Similar to the reel on a fishing pole, the deployment reel keeps the
probe cable from becoming tangled as the probe is lowered and raised in the tank,
and also allows for incremental height adustments. (Photo provided by Hiline
Engineering)
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Reel Housing Under Construction
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

To prevent worker exposure to contamination, the corrosion-
chemistry probe's deployment reel is contained in this stainless-steel
housing (shown here half-way through fabrication). The upper
viewing window provides for observation of the reel functions, while
the lower viewing window (lower-right) provides for observation of
the probe as it enters and exits the tank riser. (Photo provided by
Hiline Engineering)
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Deployment Housing Reel
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the nearly completed deployment housing for
corrosion-chemistry probe. The large round portion of the housing
contains the deployment reel. The entire housing is seal welded,
providing worker protection while the decontamination spray ring
(mounted at the mouth of the riser) rinses off the cable and probe
as they exit the tank. The entire unit weighs about 2500 pounds.
(Photo provided by Hiline Engineering)
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Demonstration Platform
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows a crane lowering the deployment reel onto the 40-foot
demonstration tower in preparation for cold testing. (Photo supplied by TFA)
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Reel on Demonstration Tower
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

HiLine Engineering of Richland, Washington fabricated the
deployment reel housing and constructed the demonstration tower
for the corrosion/chemistry probe. Cold tests conducted in May
2001 included verifying the access window design on the housing,
and performing a number of deployment platform and probe
interface/analysis test. (Photo supplied by TFA)
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Going Down
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A conduit made of 1.5-inch flexible stainless steel tubing houses the
Raman-EN probe wiring. As seen through the access window of the
deployment reel housing, the conduit is wrapped with a polyolefin
"skin." This skin is designed to be watertight, keeping radioactive
contaminants from being trapped in the stainless steel overbraid
used in the conduit manufacturing process, and ensuring a leak-free
connection between the probe and conduit. (Photo supplied by TFA)
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Probe Testing
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Shown here descending from the demonstration tower at Hiline
Engineering in May 2002, the combined corrosion/chemical
species probe integrates (1) an echelle-based Raman
spectrograph with a fiber-optic Raman sensor probe that provides
in-situ analysis of the full range of concentrations of nitrate, nitrite,
and hydroxide ions present at various waste levels in the tank,
with (2)electrochemical noise technology, which detects uniform
and localized corrosion rates and mechanisms. (Photo supplied by
TFA)
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Reviewing the Test Procedures
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In May 2001, TFA and project partners conducted cold testing and demonstrations of
the integrated Raman-EN Probe deployment mechanism and monitoring capabilities.
The Raman portion of the probe was developed by EIC Laboratories of Norwood
Massachussetts; the electrochemical noise portion and deployment platform were
designed and fabricated by HiLine Engineering; and the instrumentation and control
euqipment were designed and fabricated by the Savannah River Technology Center.
Here, they review procedures and objectives for the upcoming tests and
demonstrations at HiLine Engineering, in Richland, Washington. (Photo provided by
TFA)
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New Cells Unit Filter
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This lab-scale cells unit filter was built at the Idaho National Engineering and
Environmental Laboratory (INEEL) in FY00 to conduct filter tests on surrogate and
radioactive solutions of dissolved calcine containing undissolved calcine solids.
Following a redirection in the INEEL calcine treatment strategy, the filter was
modified to support an abrasion and long-term filter membrane peformance test
program initiated between INEEL and Amalgamated Research, Inc., in FY01. Use of
the cells unit filter to evaluate cross-flow filtration phenomena of interest to the
commercial beet sugar industry demonstrates a key success in applying TFA-
developed test equipment far afield of tank remediation. (Photo provided by INEEL)
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Cells Unit Filter
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Before transuranics and strontium can be removed from the waste, the waste must
be free of solid particles. Thus, the waste is processed through a crossflow filter, an
example shown here. This equipment can remove particles bigger than 0.5 microns.
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Centrifugal Contactor Pilot Plant
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Extended flowsheet testing using cesium ion exchange and the transuranic extraction
(TRUEX) process for sodium bearing waste is being conducted at INEEL to evaluate
the TRUEX process under continuous operation for an extended period oftime.
These test are being used by the site to support evaluation of treatment alternatives
for an Environmental Impact Statement and for waste disposition planning.
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Separations Equipment
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Some files are provided in 
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To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Waste from storage tanks at Oak Ridge Reservation is transferred
to the Solid Liquid Separation System for separating the sludge
components from the supernate. Modular cross-flow filtration
equipment, developed through the Tanks Focus Area, is used to
perform the separations. The resulting filtrate is then sent to the
Out of Tank Evaporator and Cesium Removal System for further
processing. (Photo provided by Oak Ridge National Laboratory)

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Separations Equipment

http://emslws03/tfa/Photo.asp?PhotoID=49&CategoryID=4[10/13/2009 11:15:03 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Ultrasonic Density Measurement System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA, in collaboration with the Hanford SY-101 SurfaceLevel Rise
Remediation Project, is funding PacificNorthwest National
Laboratory to develop an UltrasonicDensity Measuring System
(UDMS) for measuring slurrydensity. UDMS data would be used to
analyze variousaspects of the waste transfer process and
diagnosepotential difficulties. The top (silver) portion of the probe
contains the electrical box. The bottom (black) portion is the
transducer housing. (Photo provided by PNNL)
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Pipe Loop Test
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Two ultrasonic densimeter probes are shown in series during pipe loop testing at the
Hanford 336 Building in December 1999. Tests using a sugar-water solution and
sugar-water-kaolin solution were conducted by Pacific Northwest National Laboratory
to provide data for system calibration. This technology is being pursued as a
desirable enhancement to baseline transfer procedures.
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Testing the Spray Function
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

in Summer 2000, testing of the disposable crawler involved
gauging the compatibility of the spray system and crawler during
operation. During testing, the crawler and spray system easily
dislodged simulated waste heel comprised of kaolin clay and water
and pushed the material in the direction of the transfer pump.
Testing also showed that crawler stability was not affected when
spraying at an angle or in close proximity to the tank wall. (Photo
provided by SRS)
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Crawling Tester
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Full scale testing in the Savannah River Site's TNX Full Tank Test
Facility in Spring 2000 allowed site engineers to verify the ability of
the disposable crawler to successfully spray water while moving,
as shown above; maneuver while dragging a heavy, water-laden
fire hose; remotely adjust the spray pattern; and crawl over
obstacles such as banding straps. (Photo provided by SRS)
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Coupling
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The disposable crawler was designed to provide "localized"
deployment of various tank cleaning tools near the tank floor.
Guided by video cameras strategically positioned in the tank, this
photo shows a water monitor "coupling" to the crawler frame. This
is accomplished through the use of an adapter plate located on
the bottom of the water monitor that connects to dowel guide pins
positioned on the top of the frame. (Photo provided by SRS)
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Crawler Frame
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA funded Robotics Crosscutting Program staff at the Savannah
River Technology Center to develop a disposable crawler to assist
with removal of waste heel from Tank 19 at the Savannah River
Site. The crawler fits through a 23-inch-diameter tank riser with
the frame in a folded position. Once the frame reaches the tank
floor, it unfolds to a size of 4 feet by 5 feet, as shown in this
photo. (Photo provided by SRS)
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Disposable Crawler
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Before a tank can be closed, final in-tank cleaning must be performed. Final
cleaning involves removing small quantities of residual waste on the tank floor;
because the residual waste is a thin layer spread across the tank floor, a
method is needed to "sweep" the waste into piles that could be easily removed.
The Savannah River Site has developed a disposable crawler using off-the-shelf
motorized treads from Inuktun® to sweep up the residual waste. The red top-
mounted sluicer will use a water jet approach to move the remaining waste into
convenient areas for retrieval. This low-cost system will use less water than a
tank-mounted top sluicer and can be disposed of with the other in-tank
equipment, avoiding expensive decontamination activities.
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Sluicer and Treads
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The sluicer on the disposable crawler can be easily positioned to move residual
waste to more convenient areas for retrieval. By removing the residual waste,
the site can perform final in-tank cleaning, one of the last steps to closure. In
this photo, taken at a retrieval meeting, the sluicer is aimed at a set of off-the-
shelf motorized treads from Inuktun®

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Sluicer and Treads

http://emslws03/tfa/Photo.asp?PhotoID=100&CategoryID=5[10/13/2009 11:15:22 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Sluicer: Inexpensive and Effective
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Removing the residual waste is one of the last steps in closing the large
underground radioactive waste tanks in the DOE complex. Because this
waste is a thin layer spread over the tank floor, water-intensive systems
have been used. These systems have required expensive
decontamination. The Tanks Focus Area hopes to overcome these
problems through the disposable crawler and sluicer(pictured here). This
system was developed at the Savannah River Site using the-shelf
motorized treads from Inuktun®. The sluicer on the disposable crawler
can be easily positioned to move residual waste to more convenient
areas for retrieval.
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Disposable Crawler Deployment Platform
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Disposable Crawler Deployment Platform

http://emslws03/tfa/Photo.asp?PhotoID=301&CategoryID=5[10/13/2009 11:15:27 AM]

Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Pump Suction Hose
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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Crawler Pump

http://emslws03/tfa/Photo.asp?PhotoID=303&CategoryID=5[10/13/2009 11:15:33 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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Conceptual Design of Disposable Crawler

http://emslws03/tfa/Photo.asp?PhotoID=304&CategoryID=5[10/13/2009 11:15:35 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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Test Loop Setup
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA is partnering with the Characterization, Monitoring and Sensor Technology
Crosscutting Program and the Hemispheric Center for Environmental Technology
(HCET) at Florida International University (FIU) to develop a Dual Coriolis Monitoring
System. This equipment will provide real-time data for continuously monitoring the
density of slurry and filtered supernatant in high-level liquid waste tanks at the
Savannah River Site. During Summer 2000, university partners at FIU conducted
flow loop tests of the Dual Coroliois meters to ensure accuracy and precision in
measuring wt % suspended solids in waste slurries. This photo shows the complete
test loop setup. (Photo provided by FIU-HCET)
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Coriolis Meter
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA is funding a collaboration among Florida International University-Hemispheric
Center for Environmental Technology, the Savannah River Site, and Oak Ridge
National Laboratory to develop a system that uses two Coriolis density monitors (one
is shown in the picture)to perform real-time monitoring of weight percent (wt%)
suspended solids prior to transfer operations. Using this technology, one monitor
measures the density of the total slurry, while the second monitor measures the
carrier fluid density. These densities are monitored continuously, and the wt%
suspended solids calculated by the differences in densities. (Photo provided by FIU-
HCET)
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Mott Cross-flow Filter

http://emslws03/tfa/Photo.asp?PhotoID=492&CategoryID=1[10/13/2009 11:15:42 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The cross-flow filter of the Dual Coriolis Monitoring System contains a sintered
stainless-steel filter element to remove suspended solids from the slurry before
measuring the density of the carrier fluid. (Photo provided by FIU-HCET)
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Flushing Arrangement
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

One of the technical challenges encountered by the Dual Coriolis Monitoring System
development team was to design the components to meet the desired configuration.
All system components (except the data acquisition and control system) are housed
in a 6-inch-diameter stainless-steel pipe measuring about 12 feet long. One of these
components, the purge water control valve, controls the flow of water into the system
and provides a safety mechanism for preventing backflow under any circumstances.
(Photo provided by FIU-HCET)
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Moyno Pump
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The slurry from the source tank enters the Dual Coriolis Monitoring System's Moyno
pump (shown at right) and is discharged to the first Coriolis monitor, where the flow
rate and density of the slurry are measured. The slurry then enters the cross-flow
filter, where some of the flow is filtered. The "cleaned" slurry exits the filter and
enters the second monitor, where its flow rate and density are again measured.
(Photo provided by FIU-HCET)
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Data Acquisition and Control

http://emslws03/tfa/Photo.asp?PhotoID=495&CategoryID=1[10/13/2009 11:15:49 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Data Acquisition and Control portion of the Dual Coriolis Monitoring System is
located remotely to monitor and control the sensor system. The terminal serves two
purposes: it can be used for direct display of measured conditions, and can be used
as a relay mechanism for offsite control and/or data acquisition. (Photo provided by
FIU-HCET)

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Data Acquisition and Control

http://emslws03/tfa/Photo.asp?PhotoID=495&CategoryID=1[10/13/2009 11:15:49 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Completed Prototype

http://emslws03/tfa/Photo.asp?PhotoID=496&CategoryID=1[10/13/2009 11:15:51 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Testing of the first full-scale prototype (shown in photo) of the Dual Coriolis
Monitoring System was conducted in FY01 at Florida International University's
Hemispheric Center for Environmental Technology (FIU-HCET). The system is
designed for in-tank monitoring of suspended solids in tank waste being mobilized
for transfer and will optimize water management and help prevent pipeline plugging
during waste transfer pperations. (Photo provided by FIU-HCET)
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Sludge sampling at Oak Ridge Reservation

http://emslws03/tfa/Photo.asp?PhotoID=108&CategoryID=4[10/13/2009 11:15:53 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Technicians from the maintenance, health physics, and
development organizations at the Oak Ridge Reservation collect
samples of sludge and waste from the Melton Valley Storage
Tanks (MVSTs) to do sludge and supernate studies. With studies
at Pacific Northwest National Laboratory, Los Alamos National
Laboratory, and Oak Ridge National Laboratory on Hanford
sludges and supernate, these MVST studies will be applied to the
problems with sludge processing at Hanford.
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Sludge and supernate monitoring

http://emslws03/tfa/Photo.asp?PhotoID=109&CategoryID=4[10/13/2009 11:15:57 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The sludge and supernate collected from the Melton Valley Storage Tanks at the
Oak Ridge Reservation are monitored before storage in the shielded storage
wells at the Site. The radiation level of the waste is less than most of the waste
at the Hanford Site, allowing the technicians to handle the material with fewer
restrictions. The sludge was then transferred into the hot cells for further testing
and process development.
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Apparatus for controlled mixing and temperature testing

http://emslws03/tfa/Photo.asp?PhotoID=110&CategoryID=4[10/13/2009 11:15:59 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This is a closeup view of the apparatus fabricated and tested on the bench
before installation in the hot cells. This apparatus will be used for controlled
mixing and temperature testing of Oak Ridge Reservation and Hanford site
sludges.
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Hot cell sludge testing equipment

http://emslws03/tfa/Photo.asp?PhotoID=111&CategoryID=4[10/13/2009 11:16:01 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows an apparatus for conducting experiments in the hot cell at Oak
Ridge Reservation. The tilt table on the right can contain a vessel of waste that
can be rocked for mixing and heated to the operating temperatures expected at
the Hanford site. Thermocouples are shown and are used for test measurement
and control. Equipment is fabricated and tested on the bench before installation
in the hot cells.
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Coating and Crystallization after Leaching Procedure

http://emslws03/tfa/Photo.asp?PhotoID=112&CategoryID=4[10/13/2009 11:16:04 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Sludge pretreatment will involve some combination of washing and leaching with caustics or acids. This is necessary
to prevent gelation and uncontrolled solids formation in tanks, transfer lines and process equipment that could result in
costly delays or repairs. In this photo, coating and chrystallization can be seen in the test tube after a leaching
procedure has been conducted on a process solution.
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Gel Formation and Crystallization after Leaching Procedure

http://emslws03/tfa/Photo.asp?PhotoID=113&CategoryID=4[10/13/2009 11:16:07 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tanks Focus Area is working to identify potential problems due to chemical interactions during sludge
washing/leaching that could result in process difficulties or safety concerns. In conducting their experiments, solids
formation took a variety of forms. In this photo, gel deposits and crystals formed after the leaching procedure was
conducted.
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Coagulation After Combined Leaching/Washing Procedure

http://emslws03/tfa/Photo.asp?PhotoID=114&CategoryID=4[10/13/2009 11:16:09 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Solids formation during waste treatment can result in significant impacts to tank infrastructure and processing
equipment, as well as the durability of the final waste form. Solids formation can occur in a variety of forms, including
particulates, floating gelatins, gel deposits, crystals, and coatings. On the sample shown in this photo, coagulation
formed following a combined leaching/washing procedure in the laboratory.
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Pipe Plugging Tests -Before

http://emslws03/tfa/Photo.asp?PhotoID=115&CategoryID=4[10/13/2009 11:16:12 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

he TFA is conducting experiments on leachate chemistry and feed stability to better
understand the operating priniciples that contribute to solids formation following
pretreatment of sludge waste. This photo shows three carbon-steel pipes (up to 2" in
diameter) freshly filled with a solution of sodium phosphate/sodium fluoride. At this
early stage, the mateiral is slushy enough to make a depression with the tip of a
finger.
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Pipe Plugging Tests - After

http://emslws03/tfa/Photo.asp?PhotoID=116&CategoryID=4[10/13/2009 11:16:14 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the same three carbon-steel pipes one month later. The free liquid
has migrated away and the solids, some of which have migrated all over the outside
of the pipe, are like brittle cement.
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Pipe Plugging Tests - After
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Sluicing Test for Tank C-106

http://emslws03/tfa/Photo.asp?PhotoID=194&CategoryID=5[10/13/2009 11:16:17 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A sluicing system will be used to remove the bulk of the sludge and
waste from Hanford Tank C-106. Working with its partners, the TFA
carefully studied the mining strategy, developing a highly effective sluicing
pattern to remove the bulk of the waste. Tank C-106 contains sludge,
supernate, and hard heel, and produces high levels of heat due to the
strontium in the waste.
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Sluicing Results for Tank C-106

http://emslws03/tfa/Photo.asp?PhotoID=195&CategoryID=5[10/13/2009 11:16:19 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA scientist worked to determine the most effective sluicing pattern for
removing radioactive sludge from Tank C-106. Here, a scientist measures
the sluicing results on simulated, nonradioactive waste.
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Extended Reach End Effector: Closeup

http://emslws03/tfa/Photo.asp?PhotoID=105&CategoryID=1[10/13/2009 11:16:21 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Extended Reach End Effector can be used to obtain 50-milliliter surface
samples from the tank walls and floor using a set of sealing waste scoops.
This end effector can be used on the Light-Duty Utility Arm. Photo Credit:
Hanford Site Photography (97070267-9CN)
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Extended Reach End Effector: Closeup
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Extended Reach End Effector: long view

http://emslws03/tfa/Photo.asp?PhotoID=106&CategoryID=1[10/13/2009 11:16:24 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Extended Reach End Effector expands the Light-Duty Utility
Arm's reach from 13.5 feet to 20.25 feet. This allows samples to be
taken from hard-to-reach places inside the tanks (for example,
tank liner ribs, air-lift circulators) and to sample a larger area on
the tank floor. Photo Credit: Hanford Site Photography (97070267-
6CN)
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Extended Reach End Effector: Cold Demo

http://emslws03/tfa/Photo.asp?PhotoID=107&CategoryID=1[10/13/2009 11:16:26 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Extended Reach End Effector when deployed on the Light-
Duty Utility Arm increases the arm's reach from 13.5 to 20.25 feet.
This end effector allows the arm to obtain 50-millimeter surface
samples from the tank walls and floor. The device is pneumatically
actuated and has a unique detachable sampler with a clamping
force of 50 to 300 pounds. As with all Light-Duty Utility Arm end
effectors, the extended reach device is designed to meet the
requirements for safety in operation, radiation, corrosion, and
flammable gas specified for deployments in Hanford tanks. Photo
Credit: Hanford Site Photography (94060906-118CN)
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Vitrification Cell

http://emslws03/tfa/Photo.asp?PhotoID=478&CategoryID=1[10/13/2009 11:16:29 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In the vitrification process at West Valley, the waste is mobilized, mixed to a
homogeonous slurry, and pumped from the HLW tank to the vitrification facility,
specifically, the vitrification cell. The cell is a reinforced concrete, shielded canyon-
type structure that houses all of the major radioactive vitrification process equipment.
The cell acts as a confinement barrier for the vitrification process. (Photo provided by
West Valley Nuclear Services, Co.)
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Fluidic Sampler

http://emslws03/tfa/Photo.asp?PhotoID=117&CategoryID=1[10/13/2009 11:16:31 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Fluidic Sampler is a U-shaped tube used for sampling tank waste above the
risers. The sampler system consists of three main components: a charge vessel, the
fluidic Reverse Flow Diverter (RFD) pump, and the fluidic sampling tee. The pump is
used to lift the waste sample to the tee, and the tee draws the sample into the
sampling bottle. This sampling system was installed in Savannah River Site Tank 48.
A similar sampling device is under development for the Hanford Site.
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Reverse Flow Diverter (RFD) Pump

http://emslws03/tfa/Photo.asp?PhotoID=118&CategoryID=1[10/13/2009 11:16:34 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 
The Reverse Flow Diverter (RFD) Pump operates like a three way valve. It
consists of two opposing nozzles and a charge vessel, and operates in a
cyclic manner, delivering "dollops" of liquid into the delivery vessel.
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Shielded Sampling Station
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The sampling station is located over the tank riser. The top of the fluidic
sampler, which attaches to the sample bottle, is contained within the sampling
station. This feature allows for remote sampling capability, providing better
contamination control and exposing operators to less risk than baseline "dip"
sampling methods.
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Inside the Bully Barn
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the interior of the bully barn. It encompasses a
contamination control tent and houses the access (the cover plate
on the floor) to the Catch Tank. (Photo provided by INEEL)
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Bully Barn
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The "bully barn" provides containment and protection for the primary area of
operation during deployment of the Fluidic Sampling and Retrieval System at the
Idaho National Engineering and Environmental Laboratory. In this photo, the barn is
being placed directly over the access riser to the Catch Tanks. Hot deployment of
the system is planned for Spring 2002, when outside temperatures remain above 50
degrees. Photo provided by INEEL).
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Charge Vessel Skid

http://emslws03/tfa/Photo.asp?PhotoID=126&CategoryID=5[10/13/2009 11:16:43 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the charge vessel skid being placed by Tank 4 at
the Catch Tank Facility in November 2001. The charge vessel, the
primary piece of equipment, mobilizes and mixes the tank heel by the
repetetive action of pulling the heel into its 150-gallon charge vessel
and jetting it back into the tank. Representative waste samples can be
safely obtained from a sample valve on the charge vessel. For
retrieval, another valve routes the waste in the charge vessel to an
external container, rather than back to the waste tank. (Photo
provided by INEEL)
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Skid-Mounted System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In accordance with a closure plan submitted to the state of Idaho, the Test Reactor
Area "Catch Tanks" and their associated piping must be closed by 2005 at the Idaho
National Engineering and Environmental Laboratory. TFA worked with international
partner AEA Technology to develop a system for obtaining reprentative samples and
retrieving the waste heels from these four tanks The Small Tank Fluidic Sampling
and Retrieval System consists of three skid-mounted units: a charge vessel skid, a
HEPA filter skid, and a control station. (Photo provided by INEEL)
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Skid-Mounted System
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15 Hp Flygt Mixer for Oak Ridge Reservation

http://emslws03/tfa/Photo.asp?PhotoID=128&CategoryID=5[10/13/2009 11:16:48 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

As part of the Gunite Tank Remediation project at Oak Ridge Reservation,
in 1998 two commercial Flygt Mixers were deployed into Tank W-5 to mix
and mobilize the waste into a transportable slurry. More than 60% of the
residual contamination was removed from the tank following retrieval
operations, leaving a waste heel of less than 2% of the tank volume. As a
result of the success in Tank W-5, one of the Flygt Mixers was also
deployed in Tank W-9 to facilitate mobilization and mixing of consolidated
sludge waste in that tank. (Photo provided by Oak Ridge National
Laboratory)
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15 Hp Flygt Mixer for Oak Ridge Reservation
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Flygt Mixer Propeller for Savannah River Site
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The 50-horsepower Flygt Mixer operates with an 860 rpm submersible motor. The
17-degree propellor is 20" in diameter and can support 19,600 gpm liquid discharge.
The original design was adapted to fit through 22" waste tank riser openings. (Photo
provided by Westinghouse Savannah River Company)
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Flygt Mixer Propeller for Savannah River Site
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Raising the Flygt Mixer at Savannah River Site
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA funded development and incorporation of a swivel bearing plate and base into
the Flygt Mixer design for SRS, to help meet the need for reduced infrastucture
support above the tank, and the ability to raise and lower the propellor from vertical
to horizontal, facilitating deployment and maximizing mixing efficiency. This photo
shows a winch/cable raising the propellor, which is guided along a track in the
swivel plate. (Photo provided by Westinghouse Savannah River Company)
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Flygt Mixer Deployed at Savannah River Site

http://emslws03/tfa/Photo.asp?PhotoID=146&CategoryID=5[10/13/2009 11:16:55 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA staff at Pacific Northwest National Laboratory worked closely with site users to
modify a commercial Flygt Mixer for application in mobilizing waste in Tank 19 at the
Savannah River Site. After extensive testing at the Savannah River Site's TNX test
facility, three Flygt Mixers were deployed into the tank in August 2000.
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50 Hp Flygt Mixer for Savannah River Site

http://emslws03/tfa/Photo.asp?PhotoID=147&CategoryID=5[10/13/2009 11:16:58 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Flygt mixer is a pumping device similar to an outboard motor. It develops long-
range currents in the tank and is used to suspend solids in waste solutions during
retrieval operations. The Flygt mixer is smaller and less expensive than conventional
pumps and comes in 20 horsepower or 50 horsepower models (50 hp shown here).
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Generic Flygt Mixer
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The TFA and its partners are testing large 50-horspower Flygt
mixers in preparation for ultimate use in radioactive tank waste
retrieval and as an alternative to long-shaft mixers. Photo courtest
of Flygt
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Propeller Small Scale Flygt Mixer Tests

http://emslws03/tfa/Photo.asp?PhotoID=149&CategoryID=5[10/13/2009 11:17:02 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The TFA and its partners are testing Flygt mixers. The purpose of this testing is to
determine applicability of Flygt mixers to Savannah Rivers Site Tank 19 heel removal
and evaluate mixers for enhanced salt dissolution and sludge mobilization.
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Propeller Small Scale Flygt Mixer Tests
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Mast Mount Plate and Swivel Base

http://emslws03/tfa/Photo.asp?PhotoID=150&CategoryID=5[10/13/2009 11:17:05 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Closeup of the swivel plate. Rollers located in a track on the outer edges of the plate
allow the mixer mast to move from a vertical to horizontal position.
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Lab Scale Test Tank Med-Scale (20-ft diam.) Test Tank

http://emslws03/tfa/Photo.asp?PhotoID=151&CategoryID=5[10/13/2009 11:17:07 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In the third phase of TFA testing, the Flygt mixer operated in an 18-ft.
mid-scale tank at Pacific Northwest National Laboratory. The goal of
the testing was to determine the applicability of Flygt mixers for
removal of the heel in Tank 19 at the Savannah River Site, and to
evaluate the mixer for enhanced salt dissolution and sludge
mobilization.
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Lab Scale Test Tank Med-Scale (20-ft diam.) Test Tank

http://emslws03/tfa/Photo.asp?PhotoID=151&CategoryID=5[10/13/2009 11:17:07 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Lab Scale Test Tank
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The TFA and its partners performed three phases of testing on the Flygt mixers to
determine their applicability for radioactive tank waste retrieval. The small-scale test
was done in a 1.5-ft tank at Flygt.
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Lab Scale Test Tank
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Full Scale Testing at Savannah River Site

http://emslws03/tfa/Photo.asp?PhotoID=153&CategoryID=5[10/13/2009 11:17:12 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Savannah River Site users are actively integrating the Flygt
Mixerinto their plans for waste mobilization and retrieval of the
sludge heel in Tank 19. Flygt mixers are also being considered for
replacement of slurry pumps at the site.
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Full Scale Testing at Savannah River Site
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Swivel Bearing Base
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Closeup of the swivel "foot" that connects to the plate which rotates the Flygt Mixer's
impeller. The foot measures 4" in diameter by 2" thick and is made of hardened
carbon steel. It is the load-bearing part of the mast and can support a 10,400 lb
payload. This was designed to support the weight of the deployment mast and mixer
thrust loads.
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Transfer Line Excavation in Progress
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Once the transfer line was exposed, partners at the Savannah River Site made
significant design modifications to the valve box and installation of the diverter to
support the recycle of liquid between Tank 19 and 18 through a single transfer line.
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Transfer Line Excavation in Progress
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Transfer Line Modifications for Tank 19 Retrieval

http://emslws03/tfa/Photo.asp?PhotoID=157&CategoryID=5[10/13/2009 11:17:20 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the final stages of design modifications to the valve box and
transfer controls to support Tank 19 retrieval at the Savannah River Site..
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Tank 19 Transfer Line Location

http://emslws03/tfa/Photo.asp?PhotoID=155&CategoryID=5[10/13/2009 11:17:22 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The plan for heel retrieval from Tank 19 at the Savannah River Site involves a
repeated cycle of mixing using the Flygt Mixer, pumping the waste to Tank 18, and
decanting the liquids back to Tank 19, until diminishing returns are reached. The
photo above shows the location of the underground transfer line that SRS personnel
will modify to support the transfers.
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Gamma Camera
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA is assisting the West Valley Demonstration Project in upgrading current in-tank
radiation surveying equipment. In collaboration with the Characterization, Monitoring
and Sensor Technology Crosscutting Program, one technology under development is
the Gamma Camera. This unit is designed to take video images and calculate the
dose level and curie content of hot spots based on colors superimposed on a closed
circuit television image. The camera assembly, range finder and radiation detector
are enclosed in a stainless-steel case. (Photo provided by West Valley Nuclear
Services)
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Gamma Camera
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Gamma Camera Specifications

http://emslws03/tfa/Photo.asp?PhotoID=159&CategoryID=1[10/13/2009 11:17:27 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 
The Gamma Camera unit is comprised of an operating head with
one black and white radiation resistant Rees video camera
assembly and laser range finder assembly, a coaxially mounted
gamma radiation detector in a shielded radiation-hardened case,
and a remote computer monitoring station with prioprietary
software. The overall unit is 29" long, 12" high, and and 19" wide,
and weighs 650 lbs. (Photo provided by West Valley Nuclear
Services)

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


Gamma Camera Specifications

http://emslws03/tfa/Photo.asp?PhotoID=159&CategoryID=1[10/13/2009 11:17:27 AM]

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Testing the Gamma Camera

http://emslws03/tfa/Photo.asp?PhotoID=160&CategoryID=1[10/13/2009 11:17:29 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Site partners at the West Valley Demonstration Project used a test tower on site to
conduct four weeks of evaluation and testing of the Gamma Camera. The unit was
bolted to an end truck (similar to a rolling carriage that rides up and down a flange)
in a position parrallel to the mast, and lowered down the side of the mast using a
gear drive, simulating operation of the unit during actual deployment. (Photo provided
by West Valley Nuclear Services)
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Testing the Gamma Camera
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Gamma Camera in Riser Enclosure

http://emslws03/tfa/Photo.asp?PhotoID=161&CategoryID=1[10/13/2009 11:17:32 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

For deployment in Tank 8D-2 at the West Valley Demonstration Project, a 55-ft long
vertical mast was assembled and inserted into one of the tank's access risers. The
top of the mast was bolted to a turntable-like device on top of the riser, providing the
ability to rotate the mast 360 degrees. (Photo provided by West Valley Nuclear
Services)
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Gamma Camera in Riser Enclosure
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Video Image from Tank

http://emslws03/tfa/Photo.asp?PhotoID=162&CategoryID=1[10/13/2009 11:17:34 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In October 2000, the Gamma Camera was deployed in Tank 8D-2 at the West
Valley Demonstration Project. The unit successfully took more than 130 images of
tank internal structures and surfaces. The hot spots indicated in the video images
provide a qualitative measurement of the gamma radiation curies present at various
tank locations. (Photo provided by West Valley Nuclear Services)
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Video Image from Tank
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Beta Gamma Detector on Arm - Side View

http://emslws03/tfa/Photo.asp?PhotoID=532&CategoryID=1[10/13/2009 11:17:36 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

On January 25, 2002, users at the West Valley Demonstration
Project deployed a modified beta-gamma detector down the
central riser (M-1) in Tank 8D-2 to collect scans of unwashed and
partially washed areas of the tank. The detector completed three
scans, collecting readings every three inches over a 15 to 20 foot
vertical distance. (Photo provided by West Valley Nuclear Services
Company)
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Beta Gamma Detector on Arm - Side View
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Beta-Gamma Detector on Arm - Front View

http://emslws03/tfa/Photo.asp?PhotoID=533&CategoryID=1[10/13/2009 11:17:39 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The modified beta-gamma detector used in radiation surveys of
Tank 8D2 in January 2002 is smaller than the original version, and
includes two (instead of three) side-by-side Eberline detectors
(shown above). An aluminum attenuator was added to filter out
low-energy beta particles, and a 1-cm-thick Lucite cap covers one
Eberline detector to filter out all beta particles. (Photo provided by
West Valley Nuclear Services Company)
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Beta-Gamma Detector on Arm - Front View
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Gripper End Effector Holding NIR Probe

http://emslws03/tfa/Photo.asp?PhotoID=168&CategoryID=5[10/13/2009 11:17:41 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A gripper tool on the end of the Light-Duty Utility Arm enables the
arm to grasp small objects such as this near infrared probe. Photo
provided by Hanford Photography (96070276-1CN)
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Gripper End Effector Holding NIR Probe
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Grout Formulation Developed

http://emslws03/tfa/Photo.asp?PhotoID=164&CategoryID=3[10/13/2009 11:17:43 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A cement formulation is being developed by AEA Technology, TFA, and the
Idaho site users for grouting the various low-level radioactive waste streams
that arise from dissolution and separation of calcined high-level waste and
high-activity liquid wastes stored at the Idaho Chemical Processing Plant. This
photo shows a full-scale test of the grout formulation with simulated waste.
The holes in the grouted simulant in the 55-gallon drum are where cores
were taken to examine the quality of the grout formulation. Photo provided by
AEA Technology.
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Grout Formulation Developed

http://emslws03/tfa/Photo.asp?PhotoID=164&CategoryID=3[10/13/2009 11:17:43 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Grouted Core Samples

http://emslws03/tfa/Photo.asp?PhotoID=165&CategoryID=3[10/13/2009 11:17:46 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

These six full-depth cores were taken from a full-scale drum of grout mixed with a
typical INEEL newly generated liquid waste simulant. The samples shown here are
ready for product testing to evaluate the quality of the cement mixture. (Photo
provided by AEA Technology)
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In-Drum Grout Mixing Rig

http://emslws03/tfa/Photo.asp?PhotoID=166&CategoryID=3[10/13/2009 11:17:49 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

AEA Technology is using the mixing rig shown above to produce the grout
drums for evaluating their grout formulation for immobilizing INEEL newly
generated liquid waste (NGLW). TFA is sponsoring the tests with both waste
surrogates and limited radioisotopes to determine the performance of vendor-
selected binders and stabilizers. (Photo provided by AEA Technology)
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200 liter Sample of Sectioned Simulant

http://emslws03/tfa/Photo.asp?PhotoID=167&CategoryID=3[10/13/2009 11:17:52 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 
AEA Technology mixed a simulant of INEEL's newly generated liquid waste with a
grout formulation using a 9 to 1 ratio of Blast Furnace Slag to Ordinary Portland
Cement. The sectioned simulant above was one of many prepared for product testing
through the Tanks Focus Area. The final formulation must meet the Waste
Acceptance Criteria for Envirocare, the designated disposal site for INEEL's low-level
waste. (Photo provided by AEA Technology)
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Tank Cleaning System for Gunite Tanks

http://emslws03/tfa/Photo.asp?PhotoID=169&CategoryID=5[10/13/2009 11:17:54 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Waste characterization and risk assessment evaluations performed at the Oak Ridge Reservation, in
Tennessee, indicate that at least 90% of the waste remaining in the gunite tanks needs to be removed to meet
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (see definition). A
system was developed that includes the Confined Sluicing End Effector deployed on the Modified Light-Duty
Utility Arm and the Houdini remotely operated vehicle. This system, shown here in the cold testing phase, is
designed to remove waste from the gunite tanks. Photo courtesy of Solutions to Environmental Problems.
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Deploying Houdini

http://emslws03/tfa/Photo.asp?PhotoID=170&CategoryID=5[10/13/2009 11:17:57 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Houdini Vehicle, which is used inside of tanks to remove radioactive
waste and to position other tools, can fold up to fit through a 2-foot-
diameter tank riser and then open to form a 4-foot by 5-foot work platform
inside the tank. The Houdini Vehicle was developed and funded by the
Robotics Crosscutting Program. Photo courtesy of Solutions to
Environmental Problems.
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Houdini Being Deployed

http://emslws03/tfa/Photo.asp?PhotoID=171&CategoryID=5[10/13/2009 11:18:00 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Houdini Vehicle, which is used inside of tanks to remove radioactive
waste and to position other tools, can fold up to fit through a 2-foot-
diameter tank riser and then open to form a 4-foot by 5-foot work
platform inside the tank. The Houdini Vehicle was developed and funded
by the Robotics Crosscutting Program. Photo courtesy of Solutions to
Environmental Problems.
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Demonstrating the Cutting Jets

http://emslws03/tfa/Photo.asp?PhotoID=172&CategoryID=5[10/13/2009 11:18:02 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Confined Sluicing End Effector uses rotating high pressure cutting jets to
dislodge and break apart the tank waste. Photo courtesy of Solutions to
Environmental Problems.
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Manipulator Arm on Houdini Vehicle
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Houdini is a hydraulically powered, tracked vehicle that is remotely
controlled through a tether by an operator using overview and on-board
cameras. The Houdini can be equipped with a Schilling Titan III manipulator arm,
which can pick up debris and position the Confined Sluicing End Effector and
other tools within the tank. The Houdini Vehicle was developed and funded by
the Robotics Crosscutting Program. Photo courtesy of Solutions to
Environmental Solutions.

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Manipulator Arm on Houdini Vehicle

http://emslws03/tfa/Photo.asp?PhotoID=173&CategoryID=5[10/13/2009 11:18:05 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Platform View of System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Waste characterization and risk assessment evaluations performed at the Oak Ridge Reservation, in
Tennessee, indicate that at least 90% of the waste remaining in the gunite tanks needs to be removed to
meet the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (see
definition). The tank cleaning system, shown here, is one solution to removing this waste and meeting the
regulatory requirement. Photo courtesy of Solutions to Environmental Problems.
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Houdini II Arriving at Oak Ridge Reservation
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In September 1998, the Houdini II remotely operated vehicle arrived at the Oak Ridge
Reservation. Houdini II will be used to support radioactive waste retrieval from the
Gunite and Associated Tanks at the site. The planned deployment of Houdini in FY99
will be supported by the Robotics Crosscutting Program, Accelerated Site Technology
Deployment, and Office of Environmental Restoration (EM-40). The vehicle is shown
here still on the shipping crate.
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Positioning the Confined Sluicing End Effector
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo of the Gunite Tank Cleaning System shows the Modified Light-
Duty Utility Arm standing by after handing off the Confined Sluicing End
Effector for positioning by the Houdini Vehicle. As of January 2000,
sludge had been retrieved from all the Gunite Tanks at the Oak Ridge
Reservation except for one - the consolidation tank, W-9 - using this
system. The Tanks Focus Area is supporting the development of a Heavy
Waste Retrieval System to use in combination with these technologies to
tackle sludge retrieval from W-9. (Photo provided by Solutions to
Environmental Problems)
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Ultra High Pressure Pump
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Ultra High Pressure Pump is a skid-mounted pumping system that provides process water to the Gunite
Scarifying End Effector at pressures up to 30,000 psi. The system consists of a pump assembly, diesel
engine, high-pressure hose, pump and engine controls, and local and remote control panels.
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Gunite Scarfying End Effector
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In October 1999, the Gunite Scarifying End Effector (GSEE) was deployed on the
Modified Light Duty Utility Arm in Tank W-10 at Oak Ridge Reservation. By
reconfiguring the water jets of the Confined Sluicing End Effector (to diverge instead
of converge) and adding an Ultra High-Pressure Water Pump, the GSEE provided
the ability to remove contamination embedded in the surface of the gunite tank walls.
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Load-Bearing Platform

http://emslws03/tfa/Photo.asp?PhotoID=179&CategoryID=5[10/13/2009 11:18:19 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

During tank waste retrieval operations in the gunite tanks at Oak Ridge Reservation,
significant weight loading on the tank dome was unavoidable. A platform bridging the
tank was constructed to bear the weight of the required equipment. (Photo provided
by Oak Ridge National Laboratory)
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Tank 104 AX: Cutaway
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This cutaway diagram shows the in-tank hardware, access ports, and other
equipment in Tank AX-104, a 75-foot-diameter single-shell tank.
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Tank Construction
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Single- and double-shell tanks were built at the Hanford Site in southeastern
Washington State to hold nuclear waste from the production of atomic weapons.
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Exterior of Double-Shell Tanks
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows steel-reinforced concrete being applied (the final construction
phase) to the 6 double-shell tanks in the AW Tank Farm near the Plutonium-
Uranium Extraction Plant. These tanks were later covered with 7 feet of soil.
Photo provided by Hanford Photography (7813231-26cn).
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Interior of Double-Shell Tank
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photograph shows the double-shell tanks under construction.
The double-shell tanks are approximately 75 feet in diameter and
over 4 stories (40 feet) tall. The 28 double-shell tanks were built at
the Hanford Site between 1968 and 1986.
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Tank Waste: Looking Inside

http://emslws03/tfa/Photo.asp?PhotoID=201&CategoryID=8[10/13/2009 11:18:32 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Tank waste at the Hanford Site contains a number of different physical forms:
rocklike saltcake; sludge, and liquid supernate. The saltcake can be seen in this
photo as the white crusty substance around and behind the tank riser.
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Tank 241-AX-104 with Airlift Circulator
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Hanford Site Tank 241-AX-104 contains residual waste and in-tank equipment, such
as the airlift circulator at the right.
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Site in Semiarid Environment
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Hanford Site is located in a Semiarid region of Washington State
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Hanford Covers 1% of Washington State
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Hanford Site is made up of 570-square miles of Federal government-owned
property in southeastern Washington State. The Tanks Focus Area is focused
on approximately 55 million gallons of caustic waste located in tanks at the
Hanford Site.
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Hanford Site Located in Southeastern Washington State
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Created in 1943 as part of the Manhatton Project, the Hanford Site's mission
was to produce plutonium for nuclear weapons.
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Hanford Tank Cold Test Facility
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In the fall of 2001, construction on a tank cold test facility began at
the Hanford Site. Activities planned for the test facility include
equipment development and demonstration, personnel training,
and process optimization related to tank waste retrieval and
transfer. The full-scale mockup will provide the test bed to conduct
these activities in a nonradioctive, simulated atmosphere. (Photo
provided by CH2MHill Hanford Group)
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Cold Test Facility Tank and Superstructure
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Specialized equipment is needed to support retrieval and transfer of
53 million gallons of radiaoctive waste from Hanford's single-shell
and double-shell tanks to a waste treatment plant. In July 2001, a
contract was awarded to Los Alamos Technical Associates to design
and build a Cold Test Facility for conducting equipment and process
development and testing in a full-scale, nonradioactive environment.
The circular steel tank structure with overhead suports and riser
flanges (shown here fully constructed) is similar to the existing
Hanford single and double-shell tank designs. (Photo provided by
CH2MHill Hanford Group)
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Gray Pilgrim™
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Gray Pilgrim arm was chosen under the Hanford Tanks
Initiatives project as one of two arm-based systems under
evaluation for retrieval of hard heel in Tank C-106 at the Hanford
Site. The system uses an ultra-high pressure water jet (30-50 psi)
to cut apart the waste. The manipulator arm is cable-actuated, so
there are no electical leads inside the tank.
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Eagle Tech Tool Assembly
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Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The other arm-based retrieval system under evaluation by the
Hanford Tanks Initiative was developed by Eagle Tech/Delphinius. Its
boom-type arm reaches 45-75 ft and can be deployed through a 36"
riser. Waste is dislodged using a dual-arm gripper and high-pressure
scarifier, delivering 20-60,000 psi. Retracting spools and roller
ssemblies keep water and waste retrieval hoses in sync with the
arm.
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Houdini Vehicle
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Houdini vehicle is one of the three vehicle-based retrieval system evaluated for
retrieval in Tank C-106. The arm is used for tool handling, and the plow blade can
push sludge to retrieval hoses in the tank. The Houdini vehicle, developed by the
Robotics Crosscutting Program, is an integral part of sludge retrieval operations in
the gunite tanks at Oak Ridge Reservation.
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ESG LATA Vehicle System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Environmental Specialties Group and Los Alamos Technical
Associates teamed to develop another of the vehicles chosen for
demonstrating retrieval capabilities in Tank C-106 at the Hanford
Site. The ESG/LATA vehicle system lowers through a 24" tank
riser and provides a working platform for various in-tank tools,
such as rotary grinding and cutting tools or high-pressure water
jets. This vehicle was downselected for final assembly and
qualification testing, followed by deployment in Tank C-106.
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ARD Wheeled Vehicle
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The wheel-based retrieval system demonstrated by ARD Environmental travels
rapidly inside a tank to remove waste. Water flows out of 14 sluicing nozzles
attached to the vehicle as it travels along the waste surface at 6" per second,
sluicing the waste toward a vacuum hose. Waste water is scavenged using a
waterjet eductors. The vehicle requires a 36" riser to enter the tank.
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Slurry Monitoring Test Loop Module
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Sludge Conditioning System (SCS) was used during gunite
tank waste retrieval campaigns at Oak Ridge Reservation in 1999
and 2000. This system uses four components to classify,
characterize, monitor, and sample the waste stream before
transferring it to the destination tank. Subsequently incorporated
into the Heavy Waste Retrieval System, one these components is
the Slurry Monitoring Test Loop Module. This module provides
inline instrumentation for measuring and displaying flow rate,
density, temperature, pressure, solids content, particle-size
distribution, and solids content of the waste stream. (Photo
provided by Oak Ridge National Laboratory)
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Waste Stream Consolidation System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A newer component of the Heavy Waste Retrieval System is the
Waste Stream Consolidation System. This system is comprised of
(1) a surge tank (shown in the photo), which serves as the
destination for waste removed by the Waste Dislodging and
Conveyance System from the source tank; (2) a secondary
containment, which "backs up" the surge tank; and (3) associated
piping and valving, which control the flow of supernatant. (Photo
provided by Oak Ridge National Laboratory)
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Top View of Surge Tank
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the top of the Waste Stream Consolidation System's surge tank
with the lid to the secondary containment removed. The secondary containment is
designed so that any leakage from the surge tank or associated piping and valves
drains into the containment. (Photo provided by Oak Ridge National Laboratory)
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Supernatent Pumping System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Another component of the Heavy Waste Retrieval System is the Supernatent
Pumping System, which is comprised of a supernatent resevoir, a pump, a
secondary containment, and associated piping and valving. Supernatent is used to
dilute the slurry to meet transfer requirements and serves in place of clean process
water to reduce the volume of waste generated during the cleanup operation. (Photo
provided by Oak Ridge National Laboratory)
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Waste Sampler for INEEL
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This sampler was designed to aspirate gas, liquid, and soft solids into an
evacuated sampling chamber. This chamber can then be released by a solenoid
valve into a cask for transfer to the Radioanalytical Laboratory at the Idaho
National Engineering and Environmental Laboratory, near Idaho Falls, Idaho.
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Storage Bucket and Exchange Plate
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Sampling End Effector is contained in a stainless steel bucket
prior to use. Once attached to the Light Duty Utility Arm via the
Exchange Plate (visible at the top of the bucket), the sampler is
pulled from the bucket and deployed into a tank.
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Heel Sampling End Effecor on Robotic Arm
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In February of 1999, the Light Duty Utility Arm deployed the Heel
Sampling End Effector into Tank WM-188 at the Idaho Nuclear
Technology and Engineering Center (INTEC) at the Idaho National
Engineering and Environmental Laboratory. Heel samples gathered
from this deployment will be used to to confirm historical data
presently used to estimate the chemical and corrosive
characteristics of the tank heel, and to support grout formulation
development for eventual closure of the INTEC tanks. (photo
provided by INEEL)
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Heel Sampling End Effector Attaching to Robotic Arm
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the Heel Sampling End Effector just prior to
latching up with the Light Duty Utility Arm in the containment area
above the tank riser at Idaho Nuclear Technology and Engineering
Center tank farm. Once attached, the bucket is removed and the
LDUA lowers the sampler into the tank. (Photo provided by INEEL)
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Transfer Cart
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

After obtaining heel samples, the detachable sampler chamber is
placed inside a large polyethelene bottle, then positioned in a
stainless steel container and carted by hand to a remote analytical
facility. (photo provided by INEEL)
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Sampling Chamber
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A two-inch diameter capture tube can be immersed up to 16 inches into
liquid or soft solid waste and pull up to 1100 cc of sample into the
evacuated sample chamber. The sample chamber contains two septa
ports for laboratory sampling of either volatile organics in the head space
or liquid in the chamber, prior to breaking the seal on the sample
chamber.
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Heel Sampling End Effector

http://emslws03/tfa/Photo.asp?PhotoID=191&CategoryID=1[10/13/2009 11:19:25 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The LDUA sampling end effector was developed at the Idaho
National Engineering and Environmental Laboratory. It contains a
light source, camera (with 0-50 foot viewing range), and a
radiation detector (with 0-1000 rad/hr range). The sampling end
effector is made out of stainless steel, weighs about 67 lbs, and
contains a remotely detachable sampling chamber.
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End Effector Exchange Plate
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The enabling feature of the Remote End Effector Exchange System is
the Exchange Plate. Paired exchange plates are attached to both the
LDUA wrist and the end effector. The plates provide an interface for
connecting the LDUA control systems with the End Effectors.
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High Resolution Video System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Using the High Resolution Video System, Light-Duty Utility Arm
operators can inspect the tank interior and move equipment inside
of the tank. The video system consists of two miniature cameras
set about 3 inches apart and provides the operator with depth
perception, similar to human vision.
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Tank Base Being Built

http://emslws03/tfa/Photo.asp?PhotoID=206&CategoryID=8[10/13/2009 11:19:33 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photograph, taken in the 1950s, shows the base of an octagonal tank being
built at the Idaho National Engineering and Environmental Laboratory. Photo
courtesy of Idaho National Engineering and Environmental Laboratory.
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Tank Walls Being Built

http://emslws03/tfa/Photo.asp?PhotoID=207&CategoryID=8[10/13/2009 11:19:36 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo, taken in the 1950s, shows an octagonal tank with solid pour walls
being built. Photo courtesy of Idaho National Engineering and Environmental
Laboratory.
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Back of Solid Pour Octagon Tank
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo provides another view of octagonal tanks with solid pour walls being
built. Photo courtesy of Idaho National Engineering and Environmental
Laboratory.
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Tank Construction

http://emslws03/tfa/Photo.asp?PhotoID=209&CategoryID=8[10/13/2009 11:19:40 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Idaho National Engineering and Environmental Laboratory Waste
Tank Construction.
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Tank Interior

http://emslws03/tfa/Photo.asp?PhotoID=210&CategoryID=8[10/13/2009 11:19:43 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photograph shows a tank under construction at Idaho National Engineering
and Environmental Laboratory. The person in the tank is shown for reference.
One of the challenges at Idaho National Engineering and Environmental
Laboratory is removing the waste from the tanks' cooling coils that line the walls
and floor.
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Tank Interior
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Tank WM-183 Interior

http://emslws03/tfa/Photo.asp?PhotoID=211&CategoryID=8[10/13/2009 11:19:45 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo of the interior of Tank WM-183 at the Idaho Engineering and
Environmental Laboratory was taken during sampling activities in
December 1999. The discovery of viscous solids in the tank was an
important finding for preparation of closure plans in accordance with
regulatory cleanup deadlines. (Photo provided by INEEL)
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Calcine Solids Storage Facility

http://emslws03/tfa/Photo.asp?PhotoID=212&CategoryID=8[10/13/2009 11:19:48 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The seven Calcine Solids Storage Facilities contain about 1,000,000 gallons of
granular waste, called calcine, with approximately 50,000,000 curies of
radionuclides. This waste, as of 1997, filled five of the seven storage facilities,
with the sixth facility partially full. The radioactivity in calcine is primarily due to
cesium-137 and strontium-90. Calcination, which began in 1963, converts high-
level liquid waste and sodium bearing waste into a granular solid, similar to dry
sand. Photo provided by U.S. Department of Energy.
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New Waste Calciner Facility: Construction

http://emslws03/tfa/Photo.asp?PhotoID=213&CategoryID=8[10/13/2009 11:19:50 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo, taken October 1978, shows the New Waste Calcining Facility being
built. The facility was built to solidify high-level liquid waste generated during
spent fuel reprocessing operations at the Idaho site. The fluidized bed system is
the heart of the facility. The process sprays radioactive liquid waste into the
calcining vessels where the waste droplets contact hot particles in the fludized
bed and solidify onto them. The end products are small grains that are
continuously withdrawn and transported through pipes to stainless steel bins,
housed in the Calcine Solids Storage Facilities. Photo provided by U.S.
Department of Energy.
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Laser Ablation/Mass Spectrometer in Hot Cell t Hanford Site September 1996

http://emslws03/tfa/Photo.asp?PhotoID=214&CategoryID=1[10/13/2009 11:19:53 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In September 1996, the laser ablation/mass spectrometer system was installed
in a hot cell at the Hanford Site.
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Mass Spectrometer
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the front view of the LA/MS system primary fume hood,
which contains the mass spectrometer "front end" (left), the inductively coupled
plasma (ICP) torch (center), and a particle size spectrometer which monitors
the effectiveness of the ablation process (right). The tube passing from the
penetration in the right wall to the ICP inlet carries the ablated sample material
to the ICP/MS for analysis.
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Work Area in 222-S Laboratory

http://emslws03/tfa/Photo.asp?PhotoID=216&CategoryID=1[10/13/2009 11:19:57 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The hot cell with manipulators (right foreground), the fume hood containing the
mass spectrometer (beyond hot cell), the mass spectrometer electronics (at rear
behind the manipulator operator), and the system operator console (against left
wall).
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In-Cell System Components with ICP/MS Equipment.

http://emslws03/tfa/Photo.asp?PhotoID=217&CategoryID=1[10/13/2009 11:20:00 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In-Cell System Components with ICP/MS Equipment.
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Control Console with System Computers

http://emslws03/tfa/Photo.asp?PhotoID=218&CategoryID=1[10/13/2009 11:20:02 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Control Console with System Computers.
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Control Console with Sample Video

http://emslws03/tfa/Photo.asp?PhotoID=219&CategoryID=1[10/13/2009 11:20:04 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Control Console with Sample Video.
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Light-Duty Utility Arm eployed in Tank 106-T

http://emslws03/tfa/Photo.asp?PhotoID=220&CategoryID=5[10/13/2009 11:20:06 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Light Duty Utility Arm: One of the training sessions for the
operators. A short time later this technology was deployed in
Hanford Site Tank 106-T.
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Light-Duty Utility Arm eployed in Tank 106-T
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Light Duty Utility Arm Mast

http://emslws03/tfa/Photo.asp?PhotoID=221&CategoryID=5[10/13/2009 11:20:09 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Canadian and U.S. flags are flown on top of the mast housing
at this demonstration and testing to represent the international
development effort that created this deployment tool.
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Containment Glovebox

http://emslws03/tfa/Photo.asp?PhotoID=222&CategoryID=5[10/13/2009 11:20:11 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The containment glovebox on the Light-Duty Utility Arm. The top
of the arm can be seen at the top of the glovebox. Hanford
Characterization Program operators received extensive training on
system operating procedures. Nuclear power operators are shown
here training on the installation of end effector tools.
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Light-Duty Utility Arm End Effectors

http://emslws03/tfa/Photo.asp?PhotoID=223&CategoryID=5[10/13/2009 11:20:14 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Light-Duty Utility Arm: End Effectors; Steroscopic Camera and
Sleeve.
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Light-Duty Utility Arm eployed in Tank 106-T

http://emslws03/tfa/Photo.asp?PhotoID=224&CategoryID=5[10/13/2009 11:20:16 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A gripper tool on the end of the Light-Duty Utility Arm enables the
arm to grasp small objects such as this near infrared probe. Photo
provided by Hanford Photography (96070276-1CN)
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Remote Tank Inspection End Effector
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Remote Tank Inspection End Effector combines tank video
and lighting with a nondestructive examination technique that can
detect and size cracks and corrosion pitting in any conductive
material in real time. This end effector can be deployed on the
Light-Duty Utility Arm to perform detailed inspection and analysis of
waste storage tank interiors. The technique used by the Remote
Tank Inspection End Effector is called Alternating Current Field
Measurement. In a February 1997 demonstration, the pits and
cracks on a simulated tank wall were successfully located and
sized at stand-off distances ranging from 0.5 to 1.0 inches. Photo
provided by Hanford Photography (97020122-25CN)
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High Resolution Video System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Using the High Resolution Video System, Light-Duty Utility Arm
operators can inspect the tank interior and move equipment inside
of the tank. The video system consists of two miniature cameras
set about 3 inches apart and provides the operator with depth
perception, similar to human vision.
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In-tank Waste Probe

http://emslws03/tfa/Photo.asp?PhotoID=227&CategoryID=5[10/13/2009 11:20:23 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In some tanks, the depth of the waste can be quite small(less than
an inch to several inches), but spread across the diameter of the
tanks, this waste quickly adds up. The in-tank waste probes shown
here, which are deployed using the Light-Duty Utility Arm,
measure the depth of waste on the tank floor.
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Topographical Mapping System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Topographical Mapping System creates maps of waste
topography and tank structures to 1) determine surface features
and deviations and 2) model the tank environment. The system
can also be used to determine residual tank waste volume. This
system was demonstrated in-tank at Oak Ridge Reservation,
summer 1997. This system is faster and more accurate than other
methods. Photo Credit: Hanford Site Photography (94060906-
118CN)
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Topographical Mapping System Controller
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The control system for the Topographical Mapping System is shown at the left.
At the right of the photo is system support that is put over the top of a tank riser
to deploy the topographical system. The system creates maps of waste
topography and tank structures to 1) determine surface features and deviations
and 2) model the tank environment. The system can also be used to deternine
residual tank waste volume

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Topographical Mapping System Controller

http://emslws03/tfa/Photo.asp?PhotoID=229&CategoryID=5[10/13/2009 11:20:28 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Extended Reach End Effector: Close-up
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Extended Reach End Effector can be used to obtain 50-milliliter surface
samples from the tank walls and floor using a set of sealing waste scoops.
This end effector can be used on the Light-Duty Utility Arm. Photo Credit:
Hanford Site Photography (97070267-9CN)
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Extended Reach End Effector: Long view
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Extended Reach End Effector expands the Light-Duty Utility
Arm's reach from 13.5 feet to 20.25 feet. This allows samples to be
taken from hard-to-reach places inside the tanks (for example,
tank liner ribs, air-lift circulators) and to sample a larger area on
the tank floor. Photo Credit: Hanford Site Photography (97070267-
6CN)
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Extended Reach End Effector: Cold demo
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Extended Reach End Effector when deployed on the Light-
Duty Utility Arm increases the arm's reach from 13.5 to 20.25 feet.
This end effector allows the arm to obtain 50-millimeter surface
samples from the tank walls and floor. The device is pneumatically
actuated and has a unique detachable sampler with a clamping
force of 50 to 300 pounds. As with all Light-Duty Utility Arm end
effectors, the extended reach device is designed to meet the
requirements for safety in operation, radiation, corrosion, and
flammable gas specified for deployments in Hanford tanks. Photo
Credit: Hanford Site Photography (94060906-118CN)
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Light-Weight Scarifier: Cold Demo
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Light-Weight Scarifier mounted on the Light-Duty Utility Arm
uses rotating high-pressure water jets to cut up in-tank waste and
retrieve the waste through a pneumatic line. Photo Credit: Hanford
Site Photography (97080401-25CN)
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Waste Sampler for INEEL
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This sampler was designed to aspirate gas, liquid, and soft solids into an
evacuated sampling chamber. This chamber can then be released by a solenoid
valve into a cask for transfer to the Radioanalytical Laboratory at the Idaho
National Engineering and Environmental Laboratory, near Idaho Falls, Idaho.
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Tool to Clean Tank Cooling Coils
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This tool, or end effector, was developed to remove "tarry" waste on cooling coils in
radioactive waste tanks, such as those at Savannah River Site. In addition, the end
effector can remove heel from under cooling pipes. The end effector is compact and
lightweight for easy manipulation by the Light Duty Utility Arm or other deployment
system.
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Scarifier Testing
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The lightweight scarifier uses 50,000 psi water jets to dislodge
hard, concrete-like saltcake in radioactive waste storage tanks.
This technology minimizes water usage and can be applied to
waste retrieval in leaking tanks.
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Scientists with Scarifie
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The bell-shaped lightweight scarifier, developed by TFA and its
partners, uses water jets to dislodge hard, concrete-like saltcake in
radioactive waste storage tanks. This end effector has been
integrated with the Light-Duty Utility Arm and other deployment
systems.
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Storage Bucket and Exchange Plate
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Sampling End Effector is contained in a stainless steel bucket
prior to use. Once attached to the Light Duty Utility Arm via the
Exchange Plate (visible at the top of the bucket), the sampler is
pulled from the bucket and deployed into a tank.
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Heel Sampling End Effector Latching to Robotic Arm
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the Heel Sampling End Effector just prior to
latching up with the Light Duty Utility Arm in the containment area
above the tank riser at Idaho Nuclear Technology and Engineering
Center tank farm. Once attached, the bucket is removed and the
LDUA lowers the sampler into the tank. (Photo provided by INEEL)
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Remote End Effector Exchange Unit
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Engineers at the Idaho National Engineering and Environmental Laboratory
designed a Remote End Effector Exchange System. This system allows for
repeated coupling and de-coupling of end effectors with the Light Duty Utility
Arm, without direct personnel exposure to contaminated hardware. The system
consists of paired exchange plates, an exchange robot, end effector containment
buckets, and an end effector tool rack.
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Light Duty Utility Arm at Idaho National Engineering and Environmental Laboratory

http://emslws03/tfa/Photo.asp?PhotoID=242&CategoryID=5[10/13/2009 11:20:57 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Light Duty Utility Arm was deployed for the first time at the
Idaho National Engineering and Environmental Laboratory in
February 1999. Over the course of several days, under severe
weather conditions, the LDUA deployed a number of end effectors
into Tank WM-188 to conduct a visual inspection and a
nondestructive examination, and to obtain heel samples. (photo
provided by INEEL)
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Light Duty Utility Arm at Idaho National Engineering and Environmental Laboratory

http://emslws03/tfa/Photo.asp?PhotoID=242&CategoryID=5[10/13/2009 11:20:57 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Control Trailer
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Light Duty Utility Arm (LDUA) movements are controlled remotely by
operators in a nearby mobile trailer. Operators inside the Control Trailer
manipulate the LDUA using advanced computer models, computer commands,
and a joy stick. A multitude of video screens provide different viewing angles and
a 3-D perspective of the LDUA's movements inside the tank. (Photo provided by
INEEL)
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Equipment Layout at Tank Farm
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The graphic shows the various equipment assemblies used to deploy the Light
Duty Utilty Arm at the Idaho Nuclear Technology and Engineering Center, and
their location above the tank
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Current Non Destructive Examination End Effector
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Eddy Current Non Destructive Examination End Effector contains an integrated
camera and lighting system, a compliance and feedback system (to stop the LDUA
and keep it from pressing to hard against a solid surface), and data processing
capabilities.
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Eddy Current End Effector Scanning Mechanism

http://emslws03/tfa/Photo.asp?PhotoID=246&CategoryID=5[10/13/2009 11:21:07 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Eddy Current End Effector has a 4" x 4" scanning area to examine
for pits and cracks embedded in tank walls up to a thickness of 0.3". The
scanner can identify pits as small as 0.125" in diameter, and cracks 0.5"
in length and 0.125" in depth.
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Gunite Scarifying End Effector

http://emslws03/tfa/Photo.asp?PhotoID=247&CategoryID=5[10/13/2009 11:21:09 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In October 1999, the Gunite Scarifying End Effector (GSEE) was deployed on the
Modified Light Duty Utility Arm in Tank W-10 at Oak Ridge Reservation. By
reconfiguring the water jets of the Confined Sluicing End Effector (to diverge instead
of converge) and adding an Ultra High-Pressure Water Pump, the GSEE provided
the ability to remove contamination embedded in the surface of the gunite tank walls.
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Ultra High Pressure Pump
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Ultra High Pressure Pump is a skid-mounted pumping system that provides process water to the Gunite
Scarifying End Effector at pressures up to 30,000 psi. The system consists of a pump assembly, diesel
engine, high-pressure hose, pump and engine controls, and local and remote control panels.
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Ultra High Pressure Pump
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Light-Weight Scarifier: Cold Demo

http://emslws03/tfa/Photo.asp?PhotoID=259&CategoryID=5[10/13/2009 11:21:14 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Light-Weight Scarifier mounted on the Light-Duty Utility Arm
uses rotating high-pressure water jets to cut up in-tank waste and
retrieve the waste through a pneumatic line. Photo Credit: Hanford
Site Photography (97080401-25CN)
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Magnetometer

http://emslws03/tfa/Photo.asp?PhotoID=260&CategoryID=1[10/13/2009 11:21:17 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The magnetometer can be used to measure waste thickness on the bottom of a
tank. This allows for improved accuracy when empty tank dimensions are not
available and can be used anywhere in the tank for shallow heels.
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Magnetometer System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The magnetometer system can be used to measure the thickness of the waste
at the bottom of a tank.
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Marcoule Cold Crucible Melter

http://emslws03/tfa/Photo.asp?PhotoID=527&CategoryID=3[10/13/2009 11:21:22 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Through funding from the Joint Coordinating Committee on
Environment Management, the Tanks Focus Area is working with
Russian and French vitrification experts to evaluate their countries'
induction-heated cold crucible melter technologies for vitrifying
DOE high-level wastes. One melter being evaluated under this
collaborative international agreement is a model developed by
researchers from the Commissariate A.L.' Energie Atomique in
Marcoule, France. The unit has no electrodes and is designed with
a bottom drain. (Photo provided by Savannah River Technology
Center)

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Marcoule Cold Crucible Melter

http://emslws03/tfa/Photo.asp?PhotoID=527&CategoryID=3[10/13/2009 11:21:22 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Khlopin Cold Crucible Melter

http://emslws03/tfa/Photo.asp?PhotoID=528&CategoryID=3[10/13/2009 11:21:24 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In FY02, Russian vitrification experts from the Khlopin Radium
Institute in St. Petersburg, Russia, performed laboratory-scale
tests with slurry feeding and 30 wt% sodium-bearing waste, and
completed the manufacture of a 3-liter induction-heated cold
crucible melter (see photo). Researchers did not observe any salt
formation during the testing and successfully produced a durable
glass. (Photo provided by Savannah River Technology Center)
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SIA Radon Cold Crucible Melter
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In FY02, researchers from SIA Radon of Moscow, Russia,
performed "shake-down" testing using a 200-mm crucible melter
technology (shown in photo) with acidic sodium-bearing waste, and
began construction of a 400-mm crucible technology. In June
2002, the SIA Radon and Khlopin melters will once again be
evaluated -- this time using a high-alkaline waste blend simulating
waste from Hanford Tanks C-106 and AY-102. (Photo provided by
Savannah River Technology Center)
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Out-of-Tank Evaporator Skid

http://emslws03/tfa/Photo.asp?PhotoID=262&CategoryID=4[10/13/2009 11:21:29 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo of the Out-of-Tank Evaporator skid shows the reboiler at the
bottom, the riser with the mist eliminator, and the condenser module on
top.
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Feed Tank Skid and Collection Tank

http://emslws03/tfa/Photo.asp?PhotoID=263&CategoryID=4[10/13/2009 11:21:31 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This is a view of the Evaporator skid, the feed tank skid, and the
collection tank (far right) as part of the Out of Tank Evaporator Demo
(OTED). This picture was taken during construction, and the first
block of shielding is seen at the bottom of the picture. Full shielding
was later installed.
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Feed Tank Skid and Collection Tank
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Out-of-Tank Evaporator Skid, reboiler, riser and condenser

http://emslws03/tfa/Photo.asp?PhotoID=264&CategoryID=4[10/13/2009 11:21:34 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This view of the Out of Tank Evaporator Demonstration skid shows
in detail the reboiler at bottom, the riser with the mist eliminator, and
the condenser module on top. This produced 90 gallons per hour of
clean distillate which was treated and released, freeing up 5500
gallons of space in the MVSTs.

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Out-of-Tank Evaporator Skid, reboiler, riser and condenser
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Charged Vessel Skid

http://emslws03/tfa/Photo.asp?PhotoID=267&CategoryID=5[10/13/2009 11:21:36 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tanks Focus Area is working with an international partner, AEA Technology
of the United Kingdom, to develop a portable unit for mixing and mobilizing
sludge waste in horizontal tanks with limited access. Such tanks include the
Federal Facility Agreement tanks at Oak Ridge Reservation, and the Old Burial
Ground tanks and pumps tanks at Savannah River Site. The charge vessel skid,
shown above, consists of the charge vessel, a jet pump pair, a densimeter,
barometric protection, and process valves. The two waste inlets visible at the
bottom-left of the skid connect to a discharge line and supply tank, respectively.
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System Controls

http://emslws03/tfa/Photo.asp?PhotoID=268&CategoryID=5[10/13/2009 11:21:38 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The system's control hut is linked to the charge vessel skid by four flexible
hoses and an electrical services umbilical. Connection points for air, water, and
electricity are located on the exterior of the control hut.
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Control Hut

http://emslws03/tfa/Photo.asp?PhotoID=269&CategoryID=5[10/13/2009 11:21:41 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The control hut contains the system control panel, the jet pump drive and
suction valves and pipework, and also the wash water valves and pipework. It
has three basic functions: (1) allows the operations manager to control system
operation; (2) monitors pressure, liquid levels and other insturmented parameters
within the system; and (3) interlocks safety systems when faults are detected.
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Installation at Oak Ridge Reservation

http://emslws03/tfa/Photo.asp?PhotoID=270&CategoryID=5[10/13/2009 11:21:43 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Here, operators install the Mobile Retrieval System next to Tank 3003-A
at the Oak Ridge Reservation. The compact system is designed to be
easily transported between tanks.
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Installation Complete

http://emslws03/tfa/Photo.asp?PhotoID=271&CategoryID=5[10/13/2009 11:21:46 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

To support retrieval and closure of the Federal Facility Tanks at Oak
Ridge Reservation, TFA teamed with AEA Technology, an international
partner from the United Kingdom, to retrieve the remaining sludge from
Tank 3003-A. Using power fluidics technology, AEA Technology
developed the Mobile Retrieval System for mixing and mobilizing sludge
waste in the FFA tanks. The system is shown here following installation
at Tank 3003-A in January 2000.
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Installation Complete
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Modified Light-Duty Utility Arm Inside Tanks Technology Cold Test Facility

http://emslws03/tfa/Photo.asp?PhotoID=265&CategoryID=5[10/13/2009 11:21:48 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The design for this arm was based on the Light-Duty Utility Arm that was
successfully deployed in a Hanford Site (Washington) tank and was built by
SPAR Aerospace Limited, Canada. The Modified Light-Duty Utility Arm will be
used to deploy end effectors inside tanks at the Oak Ridge Reservation
(Tennessee).
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Modified Light-Duty Utility Arm Inside Tanks Technology Cold Test Facility
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Spray Nozzles

http://emslws03/tfa/Photo.asp?PhotoID=272&CategoryID=2[10/13/2009 11:21:51 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Multipoint Injection™ technology is being evaluated for in situ stabilization
of residual waste in underground storage tanks at Oak Ridge Reservation
and Savannah River Site. This photo, taken during a demonstration of
the technology in Duncan, Oklahoma in 1997, shows one set of nozzles
in the spraying process.
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Grout Mixing

http://emslws03/tfa/Photo.asp?PhotoID=273&CategoryID=2[10/13/2009 11:21:53 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tanks Focus Area is conducting tests of MultiPoint Injection (MPI)™
technology for immbolizing waste in place at the Savannah River Site and Oak
Ridge Reservation. MPI™ uses a grout, or cement, formula combined with tank
waste. Tests are being conducted with simulated waste, shown here in a vertical
tank configuration for Oak Ridge Reservation, to determine the mixing achieved
and the strength of the grout once it cures.
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Grout Sampling
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The small amount of waste left behind after retrieval efforts is called residual
waste. In many cases, removing this residual waste is extremely costly and
provides little benefit from a health and environmental standpoint. The Tanks
Focus Area is working with partners at the Oak Ridge Reservation and Savannah
River Site to determine the effectiveness of using MultiPoint Injection (MPI)™ for
grouting the waste in place. In this photo, a similuated grout-waste mixture has
cured and a sample drilled out to determine how well the mixing process
performed in a vertical tank configuration.

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Grout Sampling

http://emslws03/tfa/Photo.asp?PhotoID=274&CategoryID=2[10/13/2009 11:21:56 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Demonstration Tanks

http://emslws03/tfa/Photo.asp?PhotoID=275&CategoryID=2[10/13/2009 11:21:58 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

MPI™ cold demonstrations, conducted by staff from Oak Ridge
Reservation (ORR), Ground Environmental Services and their
subcontractors, were performed on two 8-ft diameter, 22-ft long
horizontal tanks at a test facility in Odessa, Texas. One tank was
configured with access capability similar to ORR's Old Hydrofracture
tanks. The other tank was configured with two 4-in riser access ports,
consistent with some of Savannah River Site's Old Burial Ground tanks.
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Grout Injection Tool Insertion

http://emslws03/tfa/Photo.asp?PhotoID=276&CategoryID=2[10/13/2009 11:22:00 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A flexible hose was inserted to deliver grout into the Savannah River Site
mockup tank. This photo shows the sand used as a waste surrogate for
conducting the demonstration.
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High Pressure Pumps for Demonstration

http://emslws03/tfa/Photo.asp?PhotoID=277&CategoryID=2[10/13/2009 11:22:03 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

During a demonstration in Odessa, Texas in 1999, one-minute injections
were performed until each tank was half-filled. Actual grout injection
times into each tank were approximately 10 minutes. Less than four
hours were required to complete the grout injection/mixing effort for both
tanks. The advantage of high-pressure, grout-injection systems (such as
MPI™) over low-pressure or gravity-flow systems is the enhanced
degree of mixing achieved, resulting in the production of a uniformly
mixed monolith of grout and waste.
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High Pressure Pumps for Demonstration
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Demonstration Grout Plant

http://emslws03/tfa/Photo.asp?PhotoID=278&CategoryID=2[10/13/2009 11:22:05 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This "mobile grout plant" was used for the Odessa, Texas demonstration
of Multipoint Grout Injection. The setup includes a 5000-gallon water
storage tank containing a 6% bentonite gel, and a batch mixer capable of
bulk blending approximately 3000 gallons of grout at once.
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Demonstration Grout Plant
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Vertical Lance

http://emslws03/tfa/Photo.asp?PhotoID=279&CategoryID=2[10/13/2009 11:22:07 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In the Odessa, Texas demonstration, a small diameter (1.75 inch)
vertical lance was used to inject grout into the end of the tank.
Tool placement and equipment functionality were successful,
demonstrating the ability to deploy the technology through small
access risers, or multiple tools through a larger diameter riser.
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Vertical Lance
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Near Infrared Spectroscopy Probe in Hot Cell

http://emslws03/tfa/Photo.asp?PhotoID=280&CategoryID=1[10/13/2009 11:22:10 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The near infrared spectroscopy probe can be used in a hot cell to measure the
amount of water in a tank waste sample. In January 1996, the probe was
installed in a hot cell at the Hanford Site, Washington.

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Near Infrared Spectroscopy Probe in Hot Cell

http://emslws03/tfa/Photo.asp?PhotoID=280&CategoryID=1[10/13/2009 11:22:10 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Bio-Rad Fourier Transform Near InfraredSpectrometer

http://emslws03/tfa/Photo.asp?PhotoID=281&CategoryID=1[10/13/2009 11:22:12 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the spectrometer, which is outside the hot cell. The spectrometer
determines the concentration of water in waste samples by measuring the optical
absorption caused by water.
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Tank Construction

http://emslws03/tfa/Photo.asp?PhotoID=470&CategoryID=8[10/13/2009 11:22:15 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows a waste tank being constructed in 1943 in the South Tank
Farm at the Oak Ridge Reservation, near Oak Ridge, Tennessee.
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Tank Construction
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Waste in Tank W-3

http://emslws03/tfa/Photo.asp?PhotoID=471&CategoryID=8[10/13/2009 11:22:17 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Waste in Tank W-3 at the Oak Ridge Reservation includes some stratified material at
left, some sludgebergs, some well-slurried material, and some floating black organic
material.
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Sludge Waste in Gunite Tank C-1

http://emslws03/tfa/Photo.asp?PhotoID=488&CategoryID=8[10/13/2009 11:22:20 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The gunite tanks at Oak Ridge Reservation have been removed from service
because of their age and changes in onsite liquid waste system needs. The
12 tanks contained supernatant and clay-like sludge. From 1981 to 1983,
most of the sludge was removed. Since then, efforts have been underway to
remove the remaining sludge layer, which varies from less than a foot to
several feet thick. Photo Provided By: Solutions to Environmental Problems
(STEP)
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Pipe Isolation System

http://emslws03/tfa/Photo.asp?PhotoID=351&CategoryID=2[10/13/2009 11:22:22 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In support of retrieval and closure activities at the Oak Ridge Reservation, TFA
and its site partners developed an inexpensive Pipe Isolation System to seal off
old leaking pipes in the Gunite and Associated Tanks. A pipe cutting tool creates
a fresh pipe end, which is then sealed off using a pipe capping tool filled with an
epoxy sealant. If necessary, a cleaning tool can be used to scour the inside of
the pipe for greater adhesion by the epoxy.
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Pipe Cutting Tool

http://emslws03/tfa/Photo.asp?PhotoID=352&CategoryID=2[10/13/2009 11:22:25 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Using the Modified Light Duty Utility Arm, the Pipe Cutting Tool is
deployed inside waste storage tanks at the Oak Ridge Reservation to cut
internal leaking pipes. A standard band saw is moved back and forth
across the pipe until it breaks off. An added benefit of the tool is that it
can be used to cut away obstructions in the tank which hinder retrieval
activities.
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Pipe Cutting Tool
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Capping Tool
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The pipe capping tool, made out of stainless steel, is comprised of a cone for
guiding the tool into the pipe, flexible extentions for holding the cap in place
while the epoxy hardens, and a cap filled with epoxy.
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Capping Tool

http://emslws03/tfa/Photo.asp?PhotoID=353&CategoryID=2[10/13/2009 11:22:27 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Sealing the Pipe

http://emslws03/tfa/Photo.asp?PhotoID=354&CategoryID=2[10/13/2009 11:22:30 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The cone is inserted into the pipe end created by the cutting tool.
Flexible extensions hold the pipe cap in place while the expoxy
hardens. The Modified Light Duty Utility Arm is used to place the
cap on the pipe end.
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Fluidic Wave Action Control Unit

http://emslws03/tfa/Photo.asp?PhotoID=284&CategoryID=5[10/13/2009 11:22:32 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

AEA Technology, from the United Kingdom, adapated their
patented suction-drive pressure control (pulsed jet) technology for
application to unblocking plugged transfer pipes. They
demonstrated their fluidic wave action approach in September
2000 on four different blockages in a 3-inch diameter pipeline
testbed. (Photo provided by FIU)
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Fluidic Wave Action Drive Phase

http://emslws03/tfa/Photo.asp?PhotoID=285&CategoryID=5[10/13/2009 11:22:34 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

For the pipeline unpluggging scenario, a vacuum is drawn on the pipe, removing most of the air from the pipe. The system then fills the pipe with water (or other cleaning liquid) to about 95% capacity.
With this action complete, the charge vessel is pressurized to 15-20 psi, generating a wave at the air-water interface that rolls up the pipe and breaks against the blockage (similar to an ocean wave
breaking against a jetty). The repeated cycle of "sloshing" against the blockage eventually erodes or weakens the plug to the point that it can be flushed through. (Photo provided by FIU)
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Plugs Dislodged
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Using the HydrokineticsTM technology, sonic resonance travels
through the fluid stream and safely transfers vibration to both the
pipe and the blockage. The compositional differences between the
pipe wall and the blockage result in varying vibration frequences,
breaking the cohesive bond holding the blockage to the pipe. The
plugs shown above were dislodged during demonstrations of the
technology at TFA pipeline testbeds at Florida Inernational
University in September 2000. (Photo provided by FIU)
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Pipe Scouring Pigs
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The HydrokineticsTM process can also be used in combination
with "pigs". Pigs are torpedo-shaped objects inserted into the
pipeline to aid in the removal of blockages and scale buildup. The
pig material chosen is based on the type of blockage to be
removed and by the configuration of the pipeline. (Photo provided
by FIU)
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"Pig" Inserted into pipe
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Atlantic Group used a wire-brush pig in combination with
HydrokineticsTM process to successfully clear pipeline blockages
from a 3-inch diameter Evaporator Gravity Drainline mockup at
Florida International University. This and other commercial pipeline
unplugging demonstrations, sponsored by TFA, provides
encouragement that difficult-to-remedy pipeline plugs can be
overcome, saving the time and cost of repairing or replacing pipes
and decreasing worker exposure to contaminated lines and
equipment. (Photo provided by FIU)
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Harben Jet on testbed #1
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA conducted tests in FY00 to evaluate available commercial pipeline unplugging technologies. In this demonstration, Roto Rooter field staff used a Harben Jet nozzle on a high-pressure water hose
in Test Bed #1, which represents an evaporator gravity drain line at the Savannah River Site.
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Pipe Wall Deposits: Before and After
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 
In combination with wire-brush scouring "pigs," the Atlantic Group demonstrated
the HydrokineticsTM technology on a Savannah River Site Evaporator Gravity
Drainline mockup at Florida International University. The system effectively
cleared an 5-ft long epoxy/sand blockage approximately 95 ft from the 2-in
access port. (Photo provided by FIU)
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HydrokineticsTM Control Unit

http://emslws03/tfa/Photo.asp?PhotoID=291&CategoryID=5[10/13/2009 11:22:48 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The HydrokineticsTM technology by AIMM Technologies, Inc. is used in
industry for cleaning fouled, or even completely blocked pipes, heat
exchanger tubes, and furnaces. This technology uses vibration, or "sonic
resonance," in the fluid that travels to the pipe blockage. The system,
demonstrated by the Atlantic Group on TFA testbeds at Florida
International University's Hemispheric Center for Environmantal
Technology, consisted of a high-pressure water pump and a control unit
(shown above). A tanker truck and mobile air compressor supplied
water(25 GPM at 30 psi) and air (125CFM at 80 psi), respectively. (Photo
provided by FIU) International University's Hemispheric Center for
Environmental Technology, consisted of a high-pressure water pump and a
control unit (shown above). A tanker truck and mobile air compressor
supplied water (25 GPM at 30 psi) and air (125CFM at 80 psi),
respectively. (Photo provided by FIU)
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Two Flow Loop (1-in. and 2-in. Diameter)
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

One of the tools researchers at the Florida International University
- Hemispheric Center for Environmental Technology use to
investigate the causes of pipeline unplugging is an instrumented
flow loop. Researchers use this pair of test loops to predict
pressure drop and critical velocity -- two conditions known to
cause plugging -- for simulated slurries representatve of those in
tanks at the Savannah River Site, Hanford Site, and the Idaho
National Engineering and Environmental Laboratory. As part of
their work, researchers use the 1-inch and 2-inch loops to
compare results at different scales. (Photo provided by FIU-HCET)
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Flow Loop Plugs
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In FY02 pipeline unplugging investigations, Researchers at the
Florida International University - Hemispheric Center for
Environmental Technology conducted a number of experiments.
They tested a simulant of Savannah River Site slurry in horizontal
and dipped pipelines; tested water slurry with custom-designed
particle size distribution in a horizontal pipeline; and compared a
pressure loss model and critical velocity correlations predictions
with experimental data. (Photo provided by FIU-HCET)
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Test Bed 1 (SRS Gravity Drain Line)
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Three "test beds" are used at the Florida International University-
Hemispheric Center for Environmental Technology (FIU-HCET) for
testing potential pipeline unplugging and inspection technologies.
Test Bed 1 is set up representative of the Savannah River Site
Evaporator Gravity Drain Line. The test bed is constructed of an
86-foot-long, 2-inch diameter, Schedule 10 carbon-steel pipe
angled at a 2.67-degree incline with 1 inch of access. (Photo
provided by FIU-HCET)
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Test Bed 2 (Long 3-in. Transfer Line)
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Test Bed 2 at the Florida International University-Hemispheric
Center for Environmental Technology consists of Schedule 10
carbon-steel pipe measuring 1765 feet long and 3 inches in
diameter. This test bed is designed to demonstrate how far a
pipeline unplugging technology can reach through a long pipeline
with sharp 90-degree elbows (as configured at the Savannah
River Site) and long-sweep 90-degree elbows (as configured at
the Hanford Site). (Photo provided by FIU-HCET)
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Test Bed 3 (Buried Pipe Plug Location)
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Test Bed 3 at the Florida International University - Hemispheric
Center for Environmental Technology consists of 30-foot-long test
zones buried under a 5-foot berm made of compacted soil with a
ramp of 12-degree inclination. This test bed was designed to test
plug-locating technologies on pipe buried underground. (Photo
provided by FIU-HCET)
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Aqua Miser
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Aqua Miser, manufactured by Carolina Equipment of
Charleston, North Carolina, delivers water at 1500 to 40,000
pounds per square inch while generating only 3.2 gallons per
minute to unplug blockages. During FY01 pipeline unplugging
technology demonstrations in the testbeds at Florida International
University's Hemispheric Center for Environmental Technology, the
Aqua Miser proved effective in a straight pipeline configuration
against a bentonite-sand mixture and K-mag blockages, but was
unable to negotiate more than one short (1-inch diameter) elbow in
a 3-inch line. (Photo provided by FIU-HCET)
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Hydrokinetics Water Stream
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Atlantic Group of Norfolk, Virginia, also demonstrated its Hydro
Hydrokinetics technology at the Florida International University -
Hemispheric Center for Environmental Technology. This
technology - based on the induction of "sonic resonance" with a
cleaning water stream -is able to negotiate many elbows and can
unplug blockages ranging in length from 5 to 20 feet long. (Photo
provided by FIU-HCET)
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Radio Signal Pig

http://emslws03/tfa/Photo.asp?PhotoID=525&CategoryID=5[10/13/2009 11:23:07 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

One of the newer plug-locating technologies demonstrated at the
Florida International University - Hemispheric Center for
Environmental Technology in FY01 was a control device designed
to track and locate blockages. This transmitter-receiver system is
able to located a blockage in the pipeline within an accuracy of two
inches. (Photo provided by FIU-HCET)
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ACUFLOW Diagnostics Inspection Technology
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Another technology identified for potential testing during FY02 is a
blockage detection system developed by Acuflow Diagnostics of
Peterborough, United Kingdom. This nondestructive, self-propelled
system -- sized to access 8-inch to 12-inch pipe -- provides
internal 360-degree visual inspection of piping and mechanical
systems using a pan-tilt fiberscope camera system attached to the
unit. The camera can inspect up to a distance of 1000 feet. (Photo
provided by FIU-HCET)
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Sweeping/Scooping
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Following the wall grinding/cleaning demonstration, a brush tool was attached to the
Pit Viper manipulator arm to scrape and scoop debris from the floor of the Tank C-
104 pit. This task was the final of five required tasks (size reduction and foam
removal, wall spraying, wall grinding, debris scraping/scooping, and debris removal)
performed to demonstrate the system's capabilities in a highly radioactive
environment. The deployment was completed in three days with no system
problems, and was accomplished without any individuals present in the system's
containment tent during pit operations. (Photo provided by PNNL)

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov


Sweeping/Scooping

http://emslws03/tfa/Photo.asp?PhotoID=292&CategoryID=5[10/13/2009 11:23:11 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Wall Grinding
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

On the final day of deployment (December 19, 2001) in the Tank C-104 heel pit, a
grinding tool was attached to the Pit Viper's manipulator arm to grind and clean the
surfaces of the walls. (Photo provided by PNNL)
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Foam Removal
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

After demonstrating its cutting capabilities on the foam insulation inside the Tank C-
104 heel pit, the Pit Viper's manipulator gripper grasped the foam and transported it
to a waste box outside of the pit for disposal. Absorbant material used to soak up
water generated by the system's water jet during the previous day's activities was
also removed by the manipulator arm and placed into the waste box. (Photo provided
by PNNL)
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Tank C-104 Heel Pit
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Located throughout the Hanford Site tank farms, "pits" provide access to jumper
lines, valves, pumps, and other equipment that enable operations staff to transfer
waste among tanks. The large mass of black foam visible in this photo clearly
hinders maneuverability in the pit. On December 17 - 19, 2001, the Pit Viper was
deployed to demonstrate its cutting, cleaning, and removal capabilities in the heel pit
of Hanford Tank C-104. (Photo provided by PNNL)
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Control Trailer
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The control trailer for the Pit Viper arrived at the Hazardous
Materials Management and Emergency Response cold test facility
at the Hanford Site during the week of March 12, 2001, and was
set up outside the pit mockup. The mockup's tent fabric was then
stretched inside the metal framework to simulate a valve enclosure
pit. Project staff then cut a hole in the wall of the tent for inserting
the backhoe and manipulator. (Photo provided by PNNL)
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Wooden Mockup of Cybernetix Arm
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Robotics staff at the Pacific Northwest National Laboratory mounted a wooden mockup of the Cybernetix arm and rotary stage on the FERMEC backhoe during the week of January 29, 2001. The mockup simulates the actual degrees of movement of the
Cybernetix arm, although the rotary joint is limited to 90-degree intervals. The Robotics team will use the mockup to perform cold testing and training until the Cybernetix arm is delivered in February.
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Control Console
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The control console for the Pit Viper will be located in a 40-foot control trailer parked
just outside of the tank farm fence. All of the operations that the Pit Viper system
performs will be controlled from here.
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Backhoe Chosen for Deployment Platform
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

After evaluating various deployment platforms for the remotely operated Pit Viper
system, a FERMEC backhoe was determined to be more maneuverable and, in
general, better equipped than the alternatives to handle the specialized needs of pit
applications at the Hanford Site. In addition, backhoes are less expensive and more
familiar to operators. This photo shows the backhoe during acceptance testing at the
FERMEC supplier facility in Spokane, Washington, before delivery to the Hanford
Site.
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Placing Pitbull™ Pump

http://emslws03/tfa/Photo.asp?PhotoID=327&CategoryID=5[10/13/2009 11:23:31 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Pitbull pump was tested at Pacific Northwest National Laboratory
to determine its operating characteristics with heavy sludges and with
sand and gravel. The test was conducted at the twelfth scale tank in
336 Building at the Hanford Site, where a discharge height of 60 feet,
typical of Savannah River Site Tank 19, was set up.
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Air Supply Tank and Control System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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Success

http://emslws03/tfa/Photo.asp?PhotoID=329&CategoryID=5[10/13/2009 11:23:35 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows buckets of sand and gravel that were successfully
pumped by the system. If gravel chokes the pump, clean water can be
added to the cylinder from above to flush the system clear.
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Pump
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The pump is a cylindrical tank with a flapper valve on the bottom. The
air system draws a vacuum on the tank, drawing water and sludge in.
When the tank is full, a sensor causes the tank to be pressurized,
forcing its contents up the discharge leg. A check valve there prevents
back-flow.
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Overview of Test Unit
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Florida International University built a bench-scale glass pour
spout to test glass flow, sustained operation, ability to vary the
temperature of the pour spout region, and visualization of the key
regions of concern.
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Knife Edge
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the portion of the melter pour spout that contains the knife
edge (right end of the picture in the cut away). The configuration of the knife
edge can be changed to test design concepts.
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Pour Spout Test
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In the process of pouring molten radioactive waste into canisters,
small deposits of glass accumulate on the melter's pour spout.
These deposits must be periodically removed to maintain melter
operability. This removal poses risk to workers and impedes the
vitrification process. The TFA and its partners are working to
improve the melter pour spout design. This photo shows a front
view of the glass stream flowing over the knife edge in the melter
at Clemson University
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Glass Pour

http://emslws03/tfa/Photo.asp?PhotoID=344&CategoryID=3[10/13/2009 11:23:47 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The high surface tension of the molten glass and its tendency to
wet the surface of the spout cause the glass to flow though the
spout as a thin ribbon, which gathers at the knife edge to create a
free-falling stream. The Defense Waste Processing Facility at
Savannah River Site has experienced some difficulties caused by
dripping from the spout, and glass flowing along undesired paths.
Using a non-radioactive full-scale pour spout, this picture shows
the molten glass flowing over the inside of the spout and
separating from the wall of the spout, creating a “knife edge.
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Replacement Pour Spout Test
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tanks Focus Area is conducting glass pouring tests at Clemson
University to determine causes of plugging and buildup on melter pour
spouts. This photo is one of a series showing the difference in glass flows
during flow start, flow stop, different flow rates, different temperatures
between the glass and the spout, and surging effects.
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Test Pour
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Vitrification is the preferred treatment option for long-term immobilization of DOE's
high-level waste inventory. In cooperation with university partners, the Tanks Focus
Area is conducting research on the dynamics of glass pouring to improve the
vitrification process at Savannah River Site, and to provide input to site baseline
treatment plans at the Idaho National Engineering and Enviornmental Laboratory.
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Melter Setup
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In addition to reviewing commerical and international melter
experience, the Tanks Focus Area is conducting tests on protype
melters at Clemson University and Florida International University
to investigate the "wicking" phenomena that occurs during glass
pours. Improvements to the melters pour spout will increase
efficiency during vitrification operations, saving both time and
money for treatment and disposal of high-level waste.
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Type 6 Insert

http://emslws03/tfa/Photo.asp?PhotoID=348&CategoryID=3[10/13/2009 11:23:57 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tanks Focus Area is testing alternative melter pour spout
insert designs for the Defense Waste Processing Facility at
Savannah River Site. In April 2000, six different insert designs
were tested at the Clemson Environmental Technologies
Laboratory, including the one shown above. This Type 6 insert
seals against the lower knife edge and is configured to allow glass
on the outside of the insert to flow back into the flow stream. A
slanted tip controls glass separation during pouring. (Photo
provided by Savannah River Technology Center)
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Asymmetrical Insert
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

To improve melter operations at the Defense Waste Processing
Facility at the Savannah River Site, the Tanks Focus Area is
sponsoring pour spout testing at Clemson Environmental
Technology Laboratory. During testing in April 2000 on a full-scale
DWPF pour spout test stand, typical glass flow volume was 150-
200 lb/hr. Surges greater than 600 lb/hr were generated by adding
glass chunks to the pour spout reservoir. Two of the inserts tested
performed very well, including the asymmetrical design shown
here. This design includes a gutter and drain system to redirect
any glass leakage on the outside of the insert back into the normal
flow path. (Photo provided by Savannah River Technology Center)
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Asymmetrical Insert
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Drain Probe

http://emslws03/tfa/Photo.asp?PhotoID=350&CategoryID=3[10/13/2009 11:24:02 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA partners at the Savannah River Technology Center designed a prototype drain probe that allows
operators to adjust the glass flow rate by adjusting the position of the probe relative to the bottom
drain orifice. A test of the probe was conducted on June 12-14, 2000, to determine the effect on
pour-rate control. Glass flow was effectively controlled and stable at the lowest achievable flow rates
(34 lb/h).
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In-tank Waste Probes

http://emslws03/tfa/Photo.asp?PhotoID=282&CategoryID=1[10/13/2009 11:24:04 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In some tanks, the depth of the waste can be quite small (less
than an inch to several inches), but spread across the diameter of
the tanks, this waste quickly adds up. The in-tank waste probes
shown here, which are deployed using the Light-Duty Utility Arm,
measure the depth of waste on the tank floor.
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In-tank Waste Probes
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Overview of Tank Site
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The AEA Pulse-Jet System, which mobilizes tank waste, was installed at the
Bethel Valley Evaporator Service Tanks at the Oak Ridge Reservation. This
photo shows the site after the equipment was installed. Photo Credit: Gary Riner
(U.S. Department of Energy) and Jack Stellern (Lockheed Martin Hanford
Corporation)
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Sludge Mobilization Equipment

http://emslws03/tfa/Photo.asp?PhotoID=332&CategoryID=5[10/13/2009 11:24:09 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The AEA Pulse-Jet System was successfully installed on the first Bethel Valley
Evaporator Service Tank at the Oak Ridge Reservation, Tennessee. The system
consists of a set of vessels connected to existing nozzles that extend down into
the sludge at the bottom of the tanks. The vessels can be evacuated to pull in
tank contents that are then pressurized and jetted back into the tank for mixing.
Photo Credit: Gary Riner (U.S. Department of Energy) and Jack Stellern
(Lockheed Martin Hanford Corporation)
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Connections from Sludge Mobilization Charge Vessels to BVEST W-21

http://emslws03/tfa/Photo.asp?PhotoID=333&CategoryID=5[10/13/2009 11:24:11 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Pulse-Jet System can be connected to the tanks using existing tank
infratructure, thus saving the site millions of dollars. Photo Credit: Gary Riner
(U.S. Department of Energy) and Jack Stellern (Lockheed Martin Hanford
Corporation)
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Pulse Jet Control System

http://emslws03/tfa/Photo.asp?PhotoID=334&CategoryID=5[10/13/2009 11:24:14 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the air and vaccum supply valves which create suction in the
mixer's charge vessel (not pictured).
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Pulse Jet Control System
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Cold Demo at 717-F

http://emslws03/tfa/Photo.asp?PhotoID=335&CategoryID=5[10/13/2009 11:24:16 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The pulsejet mixer is shown here undergoing testing in March
1999 before deployment at the Savannah River Site. The mixer
will be installed in a pump tank to keep high-level waste mixed in
a slurry for pipeline transport.
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Mixer Array

http://emslws03/tfa/Photo.asp?PhotoID=336&CategoryID=5[10/13/2009 11:24:18 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

One of the challenges encountered in retrieving tank waste is the
thick sludge that rests on the bottom of a number of the U.S.
Department of Energy's radioactive waste storage tanks. One
answer to this problem could be the pulsed-air mixer technology.
This photo shows the pulsed air mixing array in a 1/12-scale tank.
The mixer was designed such that pulses of compressed air could
be delivered either between the plates or to the underside of the
lower plate to mix the waste, making it easier for retrieval.
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Sludge After Test

http://emslws03/tfa/Photo.asp?PhotoID=337&CategoryID=5[10/13/2009 11:24:21 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the sludge remaining in a mock tank after a pulsed
air mobilization test.
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Mixing Plates

http://emslws03/tfa/Photo.asp?PhotoID=338&CategoryID=5[10/13/2009 11:24:23 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The mixing plates, shown on pulsed air system installed in the
1/4-scale tank, are a critical component of the technology. The
mixing system was designed such that pulses of compressed air
could be delivered either between the plates or to the underside of
the lower plate to mix the waste, making the waste easier to
retrieve.
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Mixing Plates
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Pulsed Air mixing action creates bubbles in tank waste

http://emslws03/tfa/Photo.asp?PhotoID=339&CategoryID=5[10/13/2009 11:24:25 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The PulsAir™ System produces large bubbles on the floor of a radioactive waste
storage tank. As the bubbles rise, they separate the waste components by
particle weight, making the lightweight particles near the surface available for
safe transfer through a pipeline.
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Pulsed Air mixing action creates bubbles in tank waste
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Four Plate Unit

http://emslws03/tfa/Photo.asp?PhotoID=340&CategoryID=5[10/13/2009 11:24:28 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In December 1998, a pulsed air mixer array was deployed in Oak Ridge Reservation
Tank W-9 where it successfully mixed the waste prior to sampling activities. The
mixer separates waste by particle weight, allowing the smaller particles to remain on
the surface in preparation for waste transfer. The Pulsed Air Mixer at Oak Ridge
Reservation has 14 mixing plates (the photo shows the center module of the system)
and is part of the site's Waste Conditioning System.
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Components of Raman Probe

http://emslws03/tfa/Photo.asp?PhotoID=355&CategoryID=1[10/13/2009 11:24:30 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows a perspective of the size of the fiber optic Raman probe.
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Cone Penetrometer Raman Probe Assembly

http://emslws03/tfa/Photo.asp?PhotoID=356&CategoryID=1[10/13/2009 11:24:33 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the cone penetrometer probe interface, which is directly
connected to the cone penetrometer truck pipe, the sapphire window assembly,
and the fiber optic Raman probe.
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Cone Penetrometer Raman Probe Assembly
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Raman Probe

http://emslws03/tfa/Photo.asp?PhotoID=357&CategoryID=1[10/13/2009 11:24:35 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the fully assembled probe. The fiber optic Lemo connectors
allow for remote quick release of the 250 feet of connected fiber optic cables.
The sapphire window allows a chemically resistant optical viewport for the
Raman probe.
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Raman Probe
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Assembled Probe

http://emslws03/tfa/Photo.asp?PhotoID=358&CategoryID=1[10/13/2009 11:24:37 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Raman cone penetrometer probe, fully assembled and ready to be screwed
into the cone penetrometer pipe. The bottom screws into the nose cone of the
penetrometer. The fiber optic connectors attach to 250 feet of optical fiber cable.
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Probe Components

http://emslws03/tfa/Photo.asp?PhotoID=359&CategoryID=1[10/13/2009 11:24:40 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Raman probe consists of the penetrometer interface housing, the sapphire
window assembly, and the fiber optic Raman probe itself.
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Probe Components
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Sapphire Window

http://emslws03/tfa/Photo.asp?PhotoID=360&CategoryID=1[10/13/2009 11:24:42 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The sapphire window is hermetically sealed to the stainless steel body of the
assembly with an indium silver alloy. The window and metal seal are both chemically
resistant and radiation hardened.
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Sapphire Window
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Optical Components

http://emslws03/tfa/Photo.asp?PhotoID=361&CategoryID=1[10/13/2009 11:24:44 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The optical components that make up the Raman probe include the probe body
and the lid. The probe has two channels, one for laser excitation and one for
signal collection. The laser channel uses a unique background that is
generated in the 250 feet of fiber optic cable, leaving only the laser light to
impinge on the sample.
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Optical Components
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Filter Test Setup
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tanks Focus Area, in conjunction with the National Energy
Technology Laboratory (NETL), is working with industry partners to
develop a cleanable, high-efficiency particulate air (HEPA) filter system
for DOE's high-level waste tanks. Replacing traditional HEPA filters with
cleanable systems is intended to reduce radiation exposure to workers,
minimize waste filter handling and processing, and provide an overall
cost reduction associated with high-efficiency filtration.
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Filter System Design Testing
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

High Efficiency Particulate Air (HEPA) filters are used throughout the
DOE complex to ensure that air emissions of radioactive particulates from
tanks and waste processing operations are not released to the
environment. Changeout and disposal of the filters is costly and exposes
workers to radiation. The test chamber in this photo was used for TFA
testing of the performance of new filter designs in 1999.
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Filter System Design Testing
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Filter Performance Tests
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In partnership with industry, TFA is working to identify the best available
existing combination of filtration and regeneration technologies to replace
the required performance characteristics of a conventional HEPA filter. In
early 1999, the TFA awarded contracts to two vendors to develop
cleanable, high-efficiency filter systems. Scientists at Savannah River
Technology Center are evaluating bench-scale operations of
CeraMem'sceramic filter media, and Mott's sintered stainless steel filter,
shown above.
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Filter Performance Tests
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Ceramic Filter
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Standard HEPA filters must capture 99.97% of 0.3-micron diameter
aerosol particles. Alternative filtration technology, such as a filter
constructed of sintered metal or ceramic, like the one above from
CeraMem, will provide a HEPA filter which is not subject to water
damage, and can be installed with built in water jets to wash the filter to
reduce radiation and to eliminate dirt accumulation.
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Ceramic Filter
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Filter Installation Skid Unit
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA worked with partners at Savannah River Site to develop a mobile
skid unit for installation of the new filter system into Tank W-7.
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CeraMem Filter System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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CeraMem Filter System
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To reduce the risks and costs associated with traditional HEPA filter replacement and disposal, TFA
and and the National Energy Technology Laboratory are funding the development of alternative
filters systems for use in high-level waste tanks. The ceramic filter system developed by CeraMem
Corporation is based on a ceramic honeycomb monolith in a dead-end flow configuration. The



CeraMem Filter System

http://emslws03/tfa/Photo.asp?PhotoID=383&CategoryID=6[10/13/2009 11:25:00 AM]

technology is similar to a diesel engine exhaust particulate trap.
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Mott Filter System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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Mott Filter System
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Under a contract with the National Energy Technology Laboratory, Mott Coporation is developing an
alternative metallic filter system for use on high-level waste tanks. The lab-scale sintered-metal filter
system was tested in FY00 at the Savannah River Technology Center to demonstrate its
effectiveness for particulate removal and capacity for in-situ cleaning.



Mott Filter System

http://emslws03/tfa/Photo.asp?PhotoID=384&CategoryID=6[10/13/2009 11:25:02 AM]
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CeraMem Full-Scale Filter Element
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

CeraMem's full-scale ceramic filter element is made of silicon carbide, and is 12
inches long and about 5 2/3 inches in diameter.
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Mott Full-Scale Filter Element
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 
Mott's full-scale filter element is made of sintered-stainless-steel,
and is 24 inches long and 3 inches in diameter.
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Mott Full-Scale Filter Element
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Moisture Trap
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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Moisture Trap

http://emslws03/tfa/Photo.asp?PhotoID=387&CategoryID=6[10/13/2009 11:25:09 AM]

This photo depicts a moisture trap in the off-gas line of the HEPA Filter Test Apparatus. If the dew point temperature is obtained in the off-gas, moisture may form in the line
before venting to the atmosphere.
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Moisture Trap
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Rosemount Tranmistter

http://emslws03/tfa/Photo.asp?PhotoID=388&CategoryID=6[10/13/2009 11:25:12 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

These Rosemount Transmitters are used to measure/monitor the pressure in the full-
scale, single-element HEPA Filter Test Apparatus. The transmitter signal is sent to
the data acquisition system where the data is recorded.
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Rosemount Tranmistter
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Particulate Air-Mixing Chamber
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The particulate air-mixing chamber feeds a controlled amount of South Carolina road dust into the air stream. The dust particles are then filtered out of the air stream by the alternative HEPA filter media
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Simulant Testing

http://emslws03/tfa/Photo.asp?PhotoID=507&CategoryID=6[10/13/2009 11:25:17 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

A design review was performed of the CeraMem ceramic (left) and Mott sintered
nickel (right) filter media in December 2001. In March 2002, researchers at the
Savannah River Technology Center completed simulant testing of both filters, with
results indicating that both exceeded the minimum filtration requirement of 99.97%
efficiency. The data obtained during testing provides the information necessary for
selecting one vendor to fabricate a full-scale filter system. (Photo provided by
Savannah River Technology Center)
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Simulant Testing
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Remote Tank Inspection End Effector

http://emslws03/tfa/Photo.asp?PhotoID=362&CategoryID=1[10/13/2009 11:25:19 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Remote Tank Inspection End Effector combines tank video
and lighting with a nondestructive examination technique that can
detect and size cracks and corrosion pitting in any conductive
material in real time. This end effector can be deployed on the
Light-Duty Utility Arm to perform detailed inspection and analysis of
waste storage tank interiors. The technique used by the Remote
Tank Inspection End Effector is called Alternating Current Field
Measurement. In a February 1997 demonstration, the pits and
cracks on a simulated tank wall were successfully located and
sized at stand-off distances ranging from 0.5 to 1.0 inches. Photo
provided by Hanford Photography (97020122-25CN)
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Remote Tank Inspection End Effector
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Imaging System in Riser

http://emslws03/tfa/Photo.asp?PhotoID=363&CategoryID=1[10/13/2009 11:25:22 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Deployment of the Remote Imaging System in the Melton Valley Storage Tanks at
Oak Ridge Reservation in FY01 allows the site to provide Foster Wheeler, the
private contractor who will treat and dispose of the waste, with data on initial sludge
volumes in the tanks. (Photo provided by Oak Ridge National Laboratory)
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Imaging System in Riser
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Imaging System Installation
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In early July 2001, staff from Duratek Federal Services and Oak Ridge National
Laboratory deployed the Remote Imaging System in Melton Valley Storage Tanks
W-31, W-30, W-29, and W-28. After reviewing videotapes of the imaging campaigns
and troubleshooting some minor mechanical problems, in August the system was
deployed in Tanks W-27, W-26, W-25, and W-24. (Photo provided by Oak Ridge
National Laboratory)
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Imaging System Installation
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Bottom View of Imaging System

http://emslws03/tfa/Photo.asp?PhotoID=365&CategoryID=1[10/13/2009 11:25:27 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Developed and fabricated in partnership with Robotics Crosscutting Program staff at
Oak Ridge National Laboratory, the Remote Imaging System consists of three fixed-
focus, remote-head cameras, which provide wide-angle, telephoto, and low-light
views of the tank interior. The system also includes three fiber-optic light pipes and
light sources, which provide sufficient illumination to vew tank walls up to a distance
of 40 feet without overheating the cameras. (Photo provided by Oak Ridge National
Laboratory)
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Bottom View of Imaging System
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Imaging System Conceptual Design

http://emslws03/tfa/Photo.asp?PhotoID=366&CategoryID=1[10/13/2009 11:25:29 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Radioactive waste at the Oak Ridge Reservation is being consolidated in the Melton
Valley Storage Tanks for treatment by a private vendor. Prior to turning over the
tanks to the vendor for waste processing, DOE must inspect the internal tank
conditions and assess sludge volumes. TFA is partnering with the Robotics
Crosscutting Progam to develop a lighted camera system that can be deployed
through a 3-inch access riser, with sufficient articulation to view around obstructions.
(Drawing provided by Oak Ridge National Laboratory)
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Mixer Testing
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Russian Pulsating Mixer Pump system was demonstrated in a three-quarter scale test tank at Pacific
Northwest National Laboratory in the summer of 1997 to evaluate its application for mixing and mobilizing
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Mixer Testing
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sludge in DOE's radioactive waste tanks. On the left is the low pressure jet pump, in the middle is a transfer
pump, and on the right is the mixer pump. The TFA and its partners are developing a full-scale system for
use in mobilizing sludge waste in gunite tanks at Oak Ridge Reservation.
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Russian Mixer Pump Test Results
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Russian Pulsating Mixer Pump expels radioactive tank waste through
an array of nozzles at the bottom of the device. Atmospheric air is
delivered through a motorized rotary valve in alternating vacuum (~60
kPa) and pressure (~400 kPa) pulses that mobilize and mix the waste
and scour the tank floor. This composite photo shows the results of
operating the mixer pump in a one-quarter scale test tank at Pacific
Northwest National Laboratory in July 1997.
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Tank Riser Interface Frame
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tank Riser Interface is mounted above the tank riser to position and
support the pulsating mixer pump. The frame's legs are raised and lowered
to adjust the insertion depth of the mixer pump. Plexiglass paneling
integrated into the frame protects the PMP hardware from environmental
debris. The frame also includes a large door to permit access to any out of
tank PMP components requiring routine maintenance.
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Decontamination Spray Ring
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The decontamination spray ring is used to wash waste from the Russian
Pulsating Mixer Pump as the pump is removed from the tank. It attaches to
the tank riser and connects to the mixer pump's mounting plate with a
compressible hose.
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Russian Pulsating Mixer Pump
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Russian Pulsating Mixer Pump is designed to mobilize and
retrieve sludge waste using a jet pump, mixing pump, and transfer
pump. Once in the tank, a vertical drive-screw system raises and
lowers the pump to effectively mix the waste at various levels in
the tank. A key benefit of the pulsating mixer pump is that
additional liquids are not introduced into the tank during the
mobilization and retrieval efforts.
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Tank Riser Interface Installed at Test Facility
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tank Riser Interface unit, developed by Battelle Northwest, arrived at
Oak Ridge Reservation in October 1999 and was set up at the site's
Cold Test Facility.
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Decon Spray Ring Tested at Oak Ridge Reservation
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The decontamination spray ring arrived at Oak Ridge Reservation in
October 1999, along with the Tank Riser Interface. It was operated at
2200 psi to check nozzle alignment and identify leaks.
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Pulsating Mixer Pump Arrives at Oak Ridge Reservation
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Through funding provided by the National Energy Technology Laboratory,
the Russian Integrated Chemical Mining Company is working under
contract to American-Russian Environmental Services to provide three
Pulsating Mixer Pumps and their associated control systems to Oak
Ridge Reservation. The first Pulsating Mixer Pump arrived at the site from
Russia in November 1999.
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Pulsating Mixer Pump in Cold Test Facility
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA partners at Oak Ridge Reservation are conducting cold tests
of the Pulsating Mixer Pump to evaluate the units functionality,
performance, and debris tolerance.
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Transport Cradle
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The cradle, fabricated by G&M Machine, is designed to attach to the bottom of
the Tank Riser Interface and house the Russian Pulsating Mixer Pump (PMP)
once it is pulled from the tank. This feature provides structural reinforcement for
the lengthy piping when the PMP is rotated into the vertical position, and
eliminates the need for two cranes during deployment. The cradle, which weighs
more than two tons, also protects the mixer pump from damage during transfer
and storage. (Photo provided by Pacific Northwest National Laboratory)
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Pulsating Mixer Pump in Oak Ridge Reservation Tank TH-4
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

On January 12 through 15, 2001, the Russian Pulsating Mixer Pump pumped a
mixture of sludge and supernate from Tank TH-4 at the Oak Ridge Reservation . At
the beginning of operations, the sludge depth in the tank ranged from 2 to 3 feet; upon
completion of the operations, only an outer band remained ranging from 1 to 3 feet
wide and approximately 1 foot in depth. The picture above shows the outer band at a
depth of 4 - 6 inches after the sludge "slumped" after sitting overnight.
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Salt Sampler
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In some tanks at the Savannah River Site, cracks have developed in the primary liner
and waste has leaked into the annulus. The salt sampler is being used to gather
samples of the residual saltcake left in the annulus after bulk sludge and saltcake
retrieval. These samples will be analyzed to determine retrieval performance
objectives, effective retrieval methods, and to define the available access for retrieval
systems in the annulus and surrounding ductwork.
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Salt Sampler
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The salt sampler uses a lightweight, segmented mast equipped with a sample
cylinder. The mast design allows the sampler to be assembled, then lowered to the
proper depth inside the tank.
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Salt Sampler Cylinder
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The salt sampler is equipped with a sampling cylinder, which is designed to scrape
and vacuum or cut core samples from the salt surface.
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Tank Under Construction: Type III
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo, taken October 1978, shows the New Waste Calcining Facility being
built. The facility was built to solidify high-level liquid waste generated during
spent fuel reprocessing operations at the Idaho site. The fluidized bed system is
the heart of the facility. The process sprays radioactive liquid waste into the
calcining vessels where the waste droplets contact hot particles in the fludized
bed and solidify onto them. The end products are small grains that are
continuously withdrawn and transported through pipes to stainless steel bins,
housed in the Calcine Solids Storage Facilities. Photo provided by U.S.
Department of Energy.
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Tank 19 Interior
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the heel and sludge inside Tank 19 at the
Savannah River Site, near Aiken, South Carolina. This tank does
not have secondary containment or cooling coils.
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Tank 41 Interior
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the cooling coils and waste inside Tank 41 at
the Savannah River Site, near Aiken, South Carolina. This photo
was taken in March 1987.
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DWPF: Completed
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Defense Waste Processing Facility is being used to convert high-level tank
waste (sludge, saltcake, and supernates) into glass waste forms for safe storage.
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Type I Tank
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

One dozen Type I radioactive waste storage tanks, which are over 40 years old,
are located at the Savannah River Site. These tanks each have a capacity of
750,000 gallons.
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Type I Tank
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Type II Tank

http://emslws03/tfa/Photo.asp?PhotoID=485&CategoryID=8[10/13/2009 11:26:19 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Four Type II radioactive waste storage tanks, which were built from 1955 to
1966, are located at the Savannah River Site. These tanks each have a
capacity of 1,030,000 gallons.
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Type II Tank
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Type III Tank

http://emslws03/tfa/Photo.asp?PhotoID=486&CategoryID=8[10/13/2009 11:26:21 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Twenty-seven Type III radioactive waste storage tanks, which were built
from 1967 to 1982, are located at the Savannah River Site. These tanks
each have a capacity of 1,300,000 gallons.
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Type IV Tank
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Eight Type IV radioactive waste storage tanks, which were built from
1958 to 1961, are located at the Savannah River Site. These tanks each
have a capacity of 1,300,000 gallons.
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Type IV Tank

http://emslws03/tfa/Photo.asp?PhotoID=487&CategoryID=8[10/13/2009 11:26:23 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


DWPF Melter and Lid
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Defense Waste Processing Facility (DWPF) at the Savannah
River Site is the largest radioactive waste vitrification plant in the
world. The DWPF began vitrifying the site's radioactive high-level
sludge and salt waste streams in 1996. As of September 2001, the
site had produced 1,177 canisters of vitrified waste. The canisters
are stored in an interim storage facility while awaiting disposal at a
Federal repository. (Photo provided by Savannah River Site)
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Sludge Testin
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

During the past year, researchers at Oak Ridge National Laboratory conducted
small-scale tests of possible methods for destroying the ion exchange resin in the
waste slurries from Tanks T1 and T2 at the Oak Ridge Reservation. A promising
option being tested is Fenton's Reagent, a mixture of hydrogen peroxide and
ferrous ions. Tests with simulants and actual waste samples have been
successfully completed. (Photo provided by Oak Ridge National Laboratory)
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Tank T1 and T2 Waste

http://emslws03/tfa/Photo.asp?PhotoID=423&CategoryID=4[10/13/2009 11:26:31 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Tanks T1 and T2 at the Oak Ridge Reservation contain transuranic waste sludge
and ion exchange resins generated by research operations at the site's High Flux
Isotope Reactor and Radiochemical Engineering Development Center. This tank
waste must be treated to destroy the ion exchange resins in order to meet waste
acceptance criteria at the Melton Valley Storage Tanks, the waste consolidation and
storage facility for the site's legacy waste. TFA and Oak Ridge National Laboratory
are investigating resin destruction methods to reduce organic content of these
slurries. (Photos provided by Oak Ridge National Laboratory)
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Solid-Liquid Separation System Chemical Feed Tanks

http://emslws03/tfa/Photo.asp?PhotoID=424&CategoryID=4[10/13/2009 11:26:33 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Solid particles can damage waste pretreatment equipment, leading to costly and
difficulties in the final waste form. In this photo, taken during construction of the
Solids-Liquids Separation System, the chemical feed tanks are visible just
behind the steel wall beams on the right.
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Solid-Liquid Separation System Chemical Feed Tanks
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Solid-Liquid Separation System Filter Modules

http://emslws03/tfa/Photo.asp?PhotoID=426&CategoryID=4[10/13/2009 11:26:36 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

At the left-center of this photo, taken during construction of the Solid-Liquids
Separation System, two filter modules can be seen one on top of another.
Filtration methods are used to separate solids from the liquid waste. Solids have
the potential to damage pretreatment equipment and incur additional costs for
repairs and delays.
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Solid-Liquid Separation System Arrives at Oak Ridge Reservation

http://emslws03/tfa/Photo.asp?PhotoID=427&CategoryID=4[10/13/2009 11:26:38 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

On December 30, 1998, the Solid/Liquid Separation cross-flow
filtration (CFF) system arrived at the Oak Ridge Reservation. The
system is used to minimize the carryover of undissolved
transuranic contaminants to the new Melton Valley Capacity
Increase Tanks and to minimize fouling of supernate pretreatment
processes.
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Solid-Liquid Separation System Arrives at Oak Ridge Reservation
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Solid-Liquid Separation System Lowered Onto a Pad Adjacent to the Melton Valley Storage Tanks at Oak Ridge Reservation.

http://emslws03/tfa/Photo.asp?PhotoID=428&CategoryID=4[10/13/2009 11:26:40 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

After being placed onto the new foundation adjacent to the Melton
Valley Storage Tanks, the Solid Liquid Separation System began
filtering Melton Valley Storage Tank waste at Oak Ridge
Reservation in June 1999. The system uses cross-flow filtration
technology to separate tank sludge components from supernate.
The Solid Liquid Separation System is the first step of an
integrated waste pretreatment scheme, which also includes a
cesium removal system and an evaporator.
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Solid-Liquid Separation System Lowered Onto a Pad Adjacent to the Melton Valley Storage Tanks at Oak Ridge Reservation.
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Separations Equipment

http://emslws03/tfa/Photo.asp?PhotoID=429&CategoryID=4[10/13/2009 11:26:43 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Waste from storage tanks at Oak Ridge Reservation is transferred
to the Solid Liquid Separation System for separating the sludge
components from the supernate. Modular cross-flow filtration
equipment, developed through the Tanks Focus Area, is used to
perform the separations. The resulting filtrate is then sent to the
Out of Tank Evaporator and Cesium Removal System for further
processing. (Photo provided by Oak Ridge National Laboratory)
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Solid Liquid Separations System

http://emslws03/tfa/Photo.asp?PhotoID=430&CategoryID=4[10/13/2009 11:26:45 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the contained system set up outside the building where the Out of
Tank Evaporator and Cesium Removal System are operated. This integrated system
was successfully operated in sequence in a June 1999 campaign, treating a total of
14,200 gal. of waste, with 755 curies of Cs-137 removed from the liquid waste. The
SLS system will be used at ORR through 2001 or until waste consolidation operations
are complete.
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Solid Liquid Separations System Components

http://emslws03/tfa/Photo.asp?PhotoID=431&CategoryID=4[10/13/2009 11:26:48 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In the Solid Liquid Separation System at Oak Ridge Reservation,
crossflow filtration technology is used as an alternative to gravity
settling for removing undissolved supernate solids prior to
downstream pretreatment processes for waste coming from the
site's Melton Valley Storage Tanks. The two crossflow filter
modules are contained in the two large horizontal pipes entering
the left hand side of the photo. The filtrate holding tank, visible
behind the crossflow filter modules, is used for batch transfer of
filtrate to dowstream ion exchange and evaporator processes.
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Solid Liquid Separations System Components
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Before, During and After

http://emslws03/tfa/Photo.asp?PhotoID=414&CategoryID=5[10/13/2009 11:26:50 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

These photos show the interior wall of Tank WM-182 as the waterjet begins its
cleaning campaign (before), as the waterjet washes the wall's surface (during), and
as the waterjet passes (after). Pleased with the results of the October 2001 cleaning
campaign, site personnel are currently planning to install a new steamjet pump at
the lower elevation for optimum solids recovery, add two directional sluicers for spot
cleaning, and then once again operate the system to clean remaining residue from
the tank walls and remove the remaining heel. (Photo provided by INEEL)
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X Pattern
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The sprayball-steamjet retrieval system uses nozzles (equipped on the sprayball)
that rotate around in a diagonal, or "X", pattern, directing waterjets at the tank
walls and floor to dislodge the material. This photo shows the X pattern created
during the October 2001 cleaning campaign. (Photo provided by INEEL)
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Cleaning Comparison

http://emslws03/tfa/Photo.asp?PhotoID=416&CategoryID=5[10/13/2009 11:26:55 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

To remove the foamy layer of residual waste clinging to the walls,
piping, and cleaning coils in Tank WM-182 (see photo at left), staff
at the Idaho National Engineering and Environmental Laboratory
deployed the spayball at the optimum pressure of 100 psi during
the week of October 23, 2001. (The sprayball was initially
deployed in August 2001 at half capacity). In just over three hours,
the system successfully removed the material from the tank
surfaces (see photo at right). (Photo provided by INEEL)
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Cleaned Area

http://emslws03/tfa/Photo.asp?PhotoID=417&CategoryID=5[10/13/2009 11:26:57 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the wall in Tank WM-182 immediately following the October
2001 cleaning campaign. The white area shows the location where the material
was dislodged by water from the sprayball's cleaning nozzles. This material will
be subsequently removed from the tank by the steamjet eductor pump. (Photo
provided by INEEL)
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Sprayball System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Sampling activities in radioactive storage tanks at the Idaho National Engineering
and Environmental Laboratory (INEEL) in 1999 and 2000 led to discovery of a
layer of particulate solids on the tank floor and a foam-like substance adhering to
the tank walls and cooling coils. To remove this material and prepare these tanks
for closure, TFA and INEEL site partners developed a retrieval system consisting
of a sluicing sprayball to spray the foam from the walls and mobilize the solids on
the floor, and a steamjet eductor transfer pump (to remove the waste from the
tanks). (Photo provided by INEEL)
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Sprayball Nozzle

http://emslws03/tfa/Photo.asp?PhotoID=419&CategoryID=5[10/13/2009 11:27:02 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The sprayball system is a commercial stainless-steel rotating two-nozzle washing
system that could be used to remove the viscous waste from the cooling coils inside
a tank. This system has been tested in a nonradioactive test bed.
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Stereoscopic Camera System

http://emslws03/tfa/Photo.asp?PhotoID=408&CategoryID=1[10/13/2009 11:27:04 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Light-Duty Utility Arm: End Effectors; Steroscopic Camera and
Sleeve.
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New Cells Unit Filter

http://emslws03/tfa/Photo.asp?PhotoID=432&CategoryID=4[10/13/2009 11:27:07 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This lab-scale cells unit filter was built at the Idaho National Engineering and
Environmental Laboratory (INEEL) in FY00 to conduct filter tests on surrogate and
radioactive solutions of dissolved calcine containing undissolved calcine solids.
Following a redirection in the INEEL calcine treatment strategy, the filter was
modified to support an abrasion and long-term filter membrane peformance test
program initiated between INEEL and Amalgamated Research, Inc., in FY01. Use of
the cells unit filter to evaluate cross-flow filtration phenomena of interest to the
commercial beet sugar industry demonstrates a key success in applying TFA-
developed test equipment far afield of tank remediation. (Photo provided by INEEL)
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Cells Unit Filter

http://emslws03/tfa/Photo.asp?PhotoID=433&CategoryID=4[10/13/2009 11:27:09 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Before transuranics and strontium can be removed from the waste, the waste must
be free of solid particles. Thus, the waste is processed through a crossflow filter, an
example shown here. This equipment can remove particles bigger than 0.5 microns.
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Centrifugal Contactor Pilot Plant

http://emslws03/tfa/Photo.asp?PhotoID=434&CategoryID=4[10/13/2009 11:27:12 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Extended flowsheet testing using cesium ion exchange and the transuranic extraction
(TRUEX) process for sodium bearing waste is being conducted at INEEL to evaluate
the TRUEX process under continuous operation for an extended period of time.
These test are being used by the site to support evaluation of treatment alternatives
for an Environmental Impact Statement and for waste disposition planning.
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Separations Equipment

http://emslws03/tfa/Photo.asp?PhotoID=435&CategoryID=4[10/13/2009 11:27:14 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Waste from storage tanks at Oak Ridge Reservation is transferred
to the Solid Liquid Separation System for separating the sludge
components from the supernate. Modular cross-flow filtration
equipment, developed through the Tanks Focus Area, is used to
perform the separations. The resulting filtrate is then sent to the
Out of Tank Evaporator and Cesium Removal System for further
processing. (Photo provided by Oak Ridge National Laboratory)
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Flaw in Knuckle Region

http://emslws03/tfa/Photo.asp?PhotoID=399&CategoryID=6[10/13/2009 11:27:17 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The bottom corner, or knuckle region, of double-shell tanks is
difficult to inspect. The development of the remotely operated
nondestructive examination (RONDE) system will allow data to be
gathered and analyzed from this area to detect flaws. Here, a
Robotics staff member at the Pacific Northwest National
Laboratory points to a simulated flaw indication in the knuckle
region of a tank wall mockup. (Photo provided by PNNL)
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SAFT Data

http://emslws03/tfa/Photo.asp?PhotoID=400&CategoryID=6[10/13/2009 11:27:19 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Data sent from the transducer to the computer is shown above. This is a preliminary
SAFT image indicating a flaw (light blue color located on the left side of the image)
in the knuckle region of a double-shell tank mockup. The flaw can be detected and
measured from a transducer that is 40 or more inches away. (Photo provided by
PNNL)
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Transducer Testing

http://emslws03/tfa/Photo.asp?PhotoID=401&CategoryID=6[10/13/2009 11:27:21 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tanks Focus Area is funding Robotics staff at Pacific Northwest
National Laboratory (PNNL) to refine the SAFT/TSAFT technique for
users at the Hanford Site. The inspection system uses the SAFT
technique together with a remotely controlled, magnetic-based crawler
with X/Y positioning capability. The combined system will provide the
capability of detecting axial cracks in the tank knuckle and floor regions
that are not accessible using current technology. In this photo, PNNL
Robotics staff look at the transducer signal from a simulated crack on a
mockup of a tank wall. (Photo provided by PNNL)
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Tank Wall Mockup

http://emslws03/tfa/Photo.asp?PhotoID=402&CategoryID=6[10/13/2009 11:27:24 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Robotics staff from Pacific Northwest National Laboratory (PNNL)
fabricated a tank wall mockup for conducting TSAFT transducer
tests in April 2001. In this photos, PNNL Robotics staff adjust the
transducer to enhance performance of the system. New mockups
with proper welds, material thicknesses, and simulated cracks will
be used to test the system design. Co-funded by TFA and CH2M
Hill Hanford Group, development and demonstration of the system
is scheduled for completion in FY01. (Photo provided PNNL)
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Tank Wall Mockup
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Crawler Adaptation

http://emslws03/tfa/Photo.asp?PhotoID=403&CategoryID=6[10/13/2009 11:27:26 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tanks Focus Area is partnering with the Robotics
Crosscutting Program to adapt an off-the-shelf crawler to be used
in deploying SAFT/TSAFT transducers that will provide non-
destructive examinations in the knuckle area of Hanford double-
shell tanks. (Photo provided by PNNL)
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New Crawler

http://emslws03/tfa/Photo.asp?PhotoID=404&CategoryID=6[10/13/2009 11:27:28 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

With final adaptions to the crawler completed, integration and
shakedown testing by Robotics staff at Pacific Northwest National
Laboratory began in late spring 2001. (Photo provided by PNNL)
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Tank 20 Closure Monument

http://emslws03/tfa/Photo.asp?PhotoID=390&CategoryID=2[10/13/2009 11:27:31 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This monument was erected after the closure of Tank 20 at the Savannah River
Site. This is the first high-level waste tank to be closed in the U.S. Department
of Energy complex.
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First Pours Into Tank

http://emslws03/tfa/Photo.asp?PhotoID=391&CategoryID=2[10/13/2009 11:27:33 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In April 1997, seven pours of sludge entraining reducing grout were done at
different locations inside Tank 20 at the Savannah River Site. This created a
"wagon wheel" pattern of residual sludge inside the tank. This photo shows the
first few yards of grout coming in the east riser.
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First Pours Into Tank

http://emslws03/tfa/Photo.asp?PhotoID=391&CategoryID=2[10/13/2009 11:27:33 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Tank Interior After Dry Grout Added

http://emslws03/tfa/Photo.asp?PhotoID=392&CategoryID=2[10/13/2009 11:27:35 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the inside of Tank 20 at the Savannah River Site after the dry
grout was added. The darker patch to the left of the photo is a damp area of
immobile grout/sludge mix. The purpose of the dry grout mixture was to absorb
any stray water on top of the original grout pour.
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Controlled Low Strength Material Added

http://emslws03/tfa/Photo.asp?PhotoID=393&CategoryID=2[10/13/2009 11:27:38 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

On May 16, 1997, the staff at the Savannah River Site began added Controlled Low Strength
Material to Tank 20.
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Top of CLSM in Tank

http://emslws03/tfa/Photo.asp?PhotoID=394&CategoryID=2[10/13/2009 11:27:40 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the top of the Controlled Low Strength Material added in the
tank, with the bright spot being the reflection of the flash off the tank roof.
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Top of CLSM in Tank
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Strong Grout Added

http://emslws03/tfa/Photo.asp?PhotoID=395&CategoryID=2[10/13/2009 11:27:42 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

When the top of the tank sidewalls was reached with Controlled Low Strength
Material, a high-strength intrusion prevention pour was added to fill the dome
space. This photo shows the strong grout being added in Tank 20 to fill the
tank's dome space. In the lower right corner of the photo, the tremmie is visible.
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Test Pours

http://emslws03/tfa/Photo.asp?PhotoID=396&CategoryID=2[10/13/2009 11:27:45 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This picture, taken in the summer 1997, shows a test being run in above-
ground, 30-foot-diameter swimming pool which was used for some experimental
test pours to gain a better understanding of grout mix behavior. On the left side
of the photo you can see a spray of dry grout falling down into the bottom of the
pool.
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Dry Grout Addition to Tank 20

http://emslws03/tfa/Photo.asp?PhotoID=397&CategoryID=2[10/13/2009 11:27:47 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This picture, taken April 26, 1997, shows the inside of Tank 20 as dry, sludge-
entraining, self-mixing, reducing grout is being added. Dry grout was used to
solidify the incidental waste found at the bottom of the tank. Wet grout layers
were poured on top of the dry grout. The dark patches are pools of sludge riding
on top of an initial grout pour. The hose seen in the photo, part of the Grout
Delivery System, minimizes the distance through which the grout must fall to
reach the tank bottom. (if the grout had to freefall for the entire 30-foot height of
the tank in order to reach the bottom, the constituents of the grout would tend to
separate).
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Preparing Tank 20
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photograph, taken July 16, 1996, shows a view toward the
bottom of Tank 20, as it is being prepared for addition of a
specialized sludge entraining, reducing grout, a step towards tank
closure. The small squares protruding out of the tank bottom are
steel plates that are only 1/4" to 3/4" in height, visually showing
that there is virtually no waste in this tank. These steel plates were
welded as reinforcement to the tank bottom during the time of
construction. The "squiggly line" in the photo is a reel tape residing
in the tank bottom. Stainless steel reel tapes were used to
determine the amount of waste in tanks; about 50 reel tapes were
found in the bottom of Tank 20.
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Environmental Test Chamber
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA is funding testing and development of a crawler-based vehicle and integrated leak mitigation system to
form the Tank Remote Repair System (TRRS). Testing of mockup leak mitigation system components in FY02
involved use of an environmental chamber to evaluate the TRRS design against elements normally found
inside an actual tank, including high temperatures and humidity, radiation, and the addition of water (within the
annulus) for cooling. (Photo provided by Westinghouse Savannah River Company)
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Portable Adhesion Test
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In FY02, researchers at the Savannah River Technology Center
fabricated and tested a mockup of an Elcometer 106 - the
component of the Tank Remote Repair System's leak mitigation
system that will be used to prepare the tank wall surface for
application of the adhesive. The system will make repairs to the
inner tank wall from the annulus side. (Photo provided by
Westinghouse Savannah River Company)
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Instron Adhesion Test
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Another component of the Tank Remote Repair System's leak
mitigation system that was mocked up and tested during FY02
was an Instron single-arm extensometer. This integrated
component will be used to apply the adhesive material to the leak
site. Testing included verifying the ability of the extensometer to
operate at elevated temperatures indicative of those inside actual
waste tanks. (Photo provided by Westinghouse Savannah River
Company)
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Leak Performance Test Cell
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Researchers used this test cell to help evaluate leak mitigation
performance of the Tank Remote Repair System during FY02
testing of the mockup components at the Savannah River
Technology Center. TFA and its site users expect to deploy the
system in FY04. (Photo provided by Westinghouse Savannah
River Company)
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Magnetic Crawler
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The components of the Tank Remote Repair System used for mitigating leaks in double-shell
radioactive waste storage tanks are transported along the tank wall by a magnetic crawler tethered to
an above-ground control console. Here, a mockup crawler moves along a ventilation pipe against the
primary tank wall of Tank 13 at the Savannah River Site. A camera - attached to the front of the
vehicle for navigation and inspection of potential leaks - is easily detached for ease of repair. (Photo
provided by Westinghouse Savannah River Company)
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TARZAN Remotely Controlled Mobile Tool Delivery System

http://emslws03/tfa/Photo.asp?PhotoID=420&CategoryID=5[10/13/2009 11:28:05 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

"TARZAN" is a remotely controlled tool delivery system that has
the capability to perform tank cleaning and inspection of high-level
waste tanks. It is lowered through tank risers and has a dextrous
arm that can use a variety of end effectors to sluice, clean, inspect
and survey tank contents. TARZAN is being developed by
RedZone Robotics for use in tanks at the West Valley Site through
an industrial procurement from the Federal Energy Technology
Center. (graphics courtesy of RedZone Robotics)
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TARZAN Locomoter

http://emslws03/tfa/Photo.asp?PhotoID=421&CategoryID=5[10/13/2009 11:28:07 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Grippers on each end of the TARZAN system allow it to move both horizontally
and vertically by attaching to internal tank structures, hence the term "TARZAN".
The system can span horizontally to 10 feet, and the dextrous arm - used to
apply various end effectors - can reach 75 inches with a payload of 100 pounds.
Due to the mobility of the TARZAN system, which can provide almost 100
percent coverage, the number of deployments can be minimized. (graphics
courtesy of RedZone Robotics)
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Deployment
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In September 2001, representatives from TFA, CH2M Hill Hanford
Group, and the Robotics Crosscutting Program deployed the
Topographical Mapping System in Tank U-107, a single-shell tank
located at the Hanford Site's 200 Area tank farms. Site personnel
will use the system to measure the tank's waste surface profile
and estimate the waste volume following retrieval of saltcake from
the aging storage tank. (Photo provided by the Pacific Northwest
National Laboratory)
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Topographical Mapping System Controller
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The control system for the Topographical Mapping System is shown at the left.
At the right of the photo is system support that is put over the top of a tank riser
to deploy the topographical system. The system creates maps of waste
topography and tank structures to 1) determine surface features and deviations
and 2) model the tank environment. The system can also be used to deternine
residual tank waste volume.
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Camera Module
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the Topographical Mapping System
laser/camera module
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Configuration of the Topographical Mapping System

http://emslws03/tfa/Photo.asp?PhotoID=412&CategoryID=1[10/13/2009 11:28:17 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This figure shows the integration of the sensors, camera, extension, and laser
modules into one compact unit, as deployed in Tank W-5 at Oak Ridge Reservation.
(Figure not to scale)
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Topographical Mapping System
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Topographical Mapping System creates maps of waste
topography and tank structures to 1) determine surface features
and deviations and 2) model the tank environment. The system
can also be used to determine residual tank waste volume. This
system was demonstrated in-tank at Oak Ridge Reservation,
summer 1997. This system is faster and more accurate than other
methods. Photo Credit: Hanford Site Photography (94060906-
118CN)
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Vault Sump Sampler Entering Riser Mockup

http://emslws03/tfa/Photo.asp?PhotoID=295&CategoryID=1[10/13/2009 11:28:22 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

All the underground waste storage tanks at the Idaho National Engineering and
Environmental Laboratory (INEEL) were built from stainless steel and housed in concrete
vaults. To aid users at INEEL in closing Tanks WM-182 and WM-183,TFA is funding
development of a vault sump sampler to obtain material samples from the tanks' vaults.
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Vault Sump Sampler Entering Riser Mockup

http://emslws03/tfa/Photo.asp?PhotoID=295&CategoryID=1[10/13/2009 11:28:22 AM]

This photo, taken during full-scale cold mock-up tests and operator training, shows the
vault sump sampler at the beginning of a 40-ft descent down a 1.7-inch internal diameter
riser to sample the bottom of a simulated vault sump. The sampler is equipped with a side-
mounted service lead to a video camera, and a pen light attached just below the bottom of
the sample chamber. (Photo provided by INEEL)
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Drawing Sample with Vacuum Pump
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The vault sump sampler, developed by Robotic Engineering staff at the Idaho
National Engineering and Environmental Laboratory (INEEL), features: (1) a 1.25
inch-diameter 14-inch-long stainless-steel chamber with a 250-cc capacity; (2) a
check valve to block sample flowback; (3) a floating check valve to block sample flow
into the vacuum line;(4) a vacuum line from the sample chamber to the surface,
which also serves to lower the sample chamber down a riser about 40 feet; and (5)
a hand-operated vacuum pump. This photo, taken during operator training, shows an
operator manually pulling samples with the above-riser vacuum pump. When the
sample chamber is filled and the floating check valve seals off the chamber, the
pump handle will retract back into the pump chamber when released. (Photo
provided by INEEL)
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Glove Box for Field Operations
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Radiological Engineering staff at the Idaho National Engineering and Environmental
Laboratory (INEEL) designed the glove bag that will be placed over the vault sump
riser in the INEEL tank farm. It consists of a stainless-steel frame which supports a
transparent, discardable plastic glove bag with several glove ports for conducting
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Glove Box for Field Operations
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manual operations. (Photo provided by INEEL)
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Development and Deployment Team
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Development of the vault sump sampler involved the coordination of Robotics,
Operations, and Radiological Engineering Staff at the Idaho National Engineering
and Environmental Laboratory (INEEL). At the far left, a member from Operations
Engineering, who developed the necessary work orders for deployment, is holding
the "pig" (container) that will be used to transport non-contact handled samples.
Second from left, a member from Robotic Engineering, who led the development
team, holds the sampler. Second from right, a member from INEEL Radiological
Engineering designed the glove bag (shown behind the group) needed for field
operations. On the far right, another member from INEEL Operations Engineering
generated the technical procedures for field operations and conducted operator
training. (Photo provided by INEEL)
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Vault Sump Sampler and Collection Bottle
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 
As shown in this development photo, once a sample is obtained
from the tank's vault sump, it is transferred from the vault sump
sampler's stainless-steel collection chamber into a collection bottle
for transport to an analytical laboratory. In October 2001, the
sampler was deployed in INEEL Tank WM-182, where it was
"snaked" around an obtrusive I-beam to obtain a sample from the
sump. (Photo provided by INEEL)
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Vault Sump Sampler and Collection Bottle
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Remotely-Operated Band Saw

http://emslws03/tfa/Photo.asp?PhotoID=299&CategoryID=3[10/13/2009 11:28:34 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In FY99, the Tanks Focus Area teamed with the Accelerated Site Technology
Deployment Program to procure and deploy size-reduction equipment (like the
cutting tool shown here) at the West Valley Demonstration Project.
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Remotely-Operated Band Saw
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Test Pour
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Vitrification is the preferred treatment option for long-term immobilization of DOE's
high-level waste inventory. In cooperation with university partners, the Tanks Focus
Area is conducting research on the dynamics of glass pouring to improve the
vitrification process at Savannah River Site, and to provide input to site baseline
treatment plans at the Idaho National Engineering and Enviornmental Laboratory.
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Melter Setup
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In addition to reviewing commerical and international melter
experience, the Tanks Focus Area is conducting tests on protype
melters at Clemson University and Florida International University
to investigate the "wicking" phenomena that occurs during glass
pours. Improvements to the melters pour spout will increase
efficiency during vitrification operations, saving both time and
money for treatment and disposal of high-level waste.
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Melter Setup
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Aerial View
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The recipe of the waste-glass mixture, combined with optimum
melting temperatures, affect the quality and durability of the
resulting glass. The Tanks Focus Area conducted experiments on
a range of glass compositions to provide valuable informaiton to
users at the Savannah River Site for improving waste loading.
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Aerial View
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Waste Loading
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The molten waste-glass mixture is poured into stainless steel canisters to cool and
harden. By increasing the amount of waste that is "loaded" into the glass recipe, less
canisters are required. Decreasing the number of canisters required means reduced
costs for storage and disposal.
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Coating and Crystallization After Leaching Procedure

http://emslws03/tfa/Photo.asp?PhotoID=313&CategoryID=4[10/13/2009 11:28:46 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Sludge pretreatment will involve some combination of washing and leaching with caustics or acids. This is necessary
to prevent gelation and uncontrolled solids formation in tanks, transfer lines and process equipment that could result in
costly delays or repairs. In this photo, coating and chrystallization can be seen in the test tube after a leaching
procedure has been conducted on a process solution.
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Gel Formation and Crystallization After Leaching Procedure
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The Tanks Focus Area is working to identify potential problems due to chemical interactions during sludge
washing/leaching that could result in process difficulties or safety concerns. In conducting their experiments, solids
formation took a variety of forms. In this photo, gel deposits and crystals formed after the leaching procedure was
conducted.

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Coagulation After Combined Leaching/Washing Procedure
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Solids formation during waste treatment can result in significant impacts to tank infrastructure and processing
equipment, as well as the durability of the final waste form. Solids formation can occur in a variety of forms, including
particulates, floating gelatins, gel deposits, crystals, and coatings. On the sample shown in this photo, coagulation
formed following a combined leaching/washing procedure in the laboratory.
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Pipe Plugging Tests - Before

http://emslws03/tfa/Photo.asp?PhotoID=316&CategoryID=4[10/13/2009 11:28:54 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The TFA is conducting experiments on leachate chemistry and feed stability to better
understand the operating priniciples that contribute to solids formation following
pretreatment of sludge waste. This photo shows three carbon-steel pipes (up to 2" in
diameter) freshly filled with a solution of sodium phosphate/sodium fluoride. At this
early stage, the mateiral is slushy enough to make a depression with the tip of a
finger.
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Pipe Plugging Tests - After

http://emslws03/tfa/Photo.asp?PhotoID=317&CategoryID=4[10/13/2009 11:28:56 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the same three carbon-steel pipes one month later. The free liquid
has migrated away and the solids, some of which have migrated all over the outside
of the pipe, are like brittle cement.
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Pipe Plugging Tests - After
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Coagulation Solids Formation
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

In this experiment, tests with Hanford sludge compositions were heated then allowed
to cool. What was once just a small speck splashed above the liquid level can now
be seen as a large crystal growing in thickness and length up the side of the beaker.
Crystals from the fluoride phosphate at the bottom are also growing into the liquid
layer of sodium phosphate on the top.
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Coagulation Solids Formation
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Salt Solutions Containing Phosphates

http://emslws03/tfa/Photo.asp?PhotoID=538&CategoryID=4[10/13/2009 11:29:01 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Waste plugging mechanisms can differ dramatically with different
waste chemistry and flow conditions. One example of how waste
chemistries and flow rates can affect pipeline plugging is the rapid
precipitation and gelation of salt solutions containing phosphates --
generating a substance known as sodium phosphate needle
crystals (as shown above). Single-shell tanks at the Hanford Site
are affected by these crystals, which can hinder transfer operations
and result in unrecoverable plugs requiring costly pipeline or
equipment replacement. Under a TFA-funded project, researchers
at Oak Ridge National Laboratory are working with their partners in
education and industry to understand waste chemistry dynamics
that affect transport of the waste through tank transfer pipes at the
Hanford Site and to develop engineering tools (such as a model of
waste flow with key chemistry) to mitigate the risk of pipeline
plugging. (Photo provided by Oak Ridge National Laboratory)
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Salt Solutions Containing Phosphates
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Sodium-Phosphate Crystals

http://emslws03/tfa/Photo.asp?PhotoID=539&CategoryID=4[10/13/2009 11:29:03 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

When low-fluoride phosphate solutions are rapidly cooled, many
small sodium-phosphate crystals form. A few of these crystals
continue to grow, contributing to pipeline plugs during transfer of
waste from Hanford Site Tanks U-103 and SX-104. Through their
research, scientists at Mississippi State University discovered that
modest additions of carbonate (~ .8 molar) to the waste speeds the
removal of a sodium-phosphate plug. (Photo provided by
collaborators at Florida International University)
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Sodium-Phosphate Crystals
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Water Monitor Operation

http://emslws03/tfa/Photo.asp?PhotoID=320&CategoryID=6[10/13/2009 11:29:06 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows the water monitor operation inside of Tank 17.
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Water Monitor Operation
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Water Mouse Inside Tank

http://emslws03/tfa/Photo.asp?PhotoID=319&CategoryID=5[10/13/2009 11:29:08 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

This photo shows that water mouse being used inside Savannah River Site Tank
17 to direct sludge toward the center of the tank.
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Water Mouse Inside Tank
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Vitrification Cells
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Two underground storage tanks were built to hold the alkaline waste generated by
reprocessing acivities. Each tank is about 26 feet high, 70 feet in diameter, and made
of a single shell of carbon steel. Each has a holding capacity of about 740 gallons.
Only one tank (8D-2) was used for waste storage; the other (8D-1) was built as a
spare and remains unused. (Photo provided by West Valley Nuclear Services, Co.)
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Vitrification Cells
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Tank Internal

http://emslws03/tfa/Photo.asp?PhotoID=482&CategoryID=8[10/13/2009 11:29:13 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

The two large underground tanks at the West Valley Demonstration Project are about
26 feet high, 70 feet in diameter, and made of a single shell of carbon steel. Each
tank has a holding capacity of about 740,000 gallons and contains a variety of
internal obstructions. These tanks are housed inside separate concrete vaults having
1.5-foot-thick walls that are buried about 8 feet underground. (Graphic provided by
West Valley Nuclear Services, Co.)
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Tank Construction Gridwork
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Two underground storage tanks were built to hold the alkaline waste generated by reprocessing acivities.
Each tank is about 26 feet high, 70 feet in diameter, and made of a single shell of carbon steel. Each has a
holding capacity of about 740 gallons. Only one tank (8D-2) was used for waste storage; the other (8D-1)
was built as a spare and remains unused. (Photo provided by West Valley Nuclear Services, Co.)

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.tanks.org/
mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


Tank Construction Gridwork

http://emslws03/tfa/Photo.asp?PhotoID=489&CategoryID=8[10/13/2009 11:29:16 AM]



Canisters in Interim Storage
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Vitrification of the first phase of West valley high-level waste was completed in June 1998, with the
production of 210 glass-filled canisters. The canisters are stored on site, awaiting shipment to a federal
geologic repository. (Photo provided by West Valley Nuclear Services, Co.)
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PPT Slide
Oak Ridge is in the process of retrieving, conditioning, and transferring more than 1 million gallons of
radioactive waste from underground waste storage tanks in preparation of final waste processing and disposition.
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PPT Slide
The Gunite Tanks Remediation Project is Recognized for Cost Avoidance

A pollution prevention initiative is projected to avoid almost $ 2 Million in costs
“Recycled” contaminated water will be used instead of clean water during waste transfer operations

Changes in waste removal operations are projected to avoid over $ 4 Million in costs
Water rinsing walls in final 2 tanks rather than wall scarifying
Integration of technologies allowed simultaneous waste retrieval in multiple tanks.
Accelerated project schedule by 1 year of revised baseline.

Good working relationship with Regulators has been instrumental to projects success!
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Bethel Valley Tanks
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Tank System Technical Evaluation
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Tank System Evaluation Results
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ORNL Active Tanks
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Legacy Waste Tanks
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ORNL EE/CA Tanks
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Old Hydrofracture Faclitiy (OHF) Tanks
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Tank Modification, Sampling, and Characterization
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Sludge Heel Retrieval and Wall Cleaning
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Inactive Tanks Remediation
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Waste Transfers (gallons)
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Gunite Tanks
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Melton Valley Storage Tanks & Capacity Increase Tanks
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Waste Retrieval Capabilities
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Waste Retrieval Capabilities
Tom Brouns, Technical Team Manager

Peter W. Gibbons, Retrieval TIM

Tanks Focus Area
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Retrieving Waste: A Complex Task

http://emslws03/tfa/pres/waste/tsld002.htm[10/13/2009 11:29:45 AM]

Retrieving Waste: A Complex Task
Retrieval is complicated by in-tankhardware, limited access, and a host of other issues.
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Savannah River Site (SRS)

http://emslws03/tfa/pres/waste/tsld003.htm[10/13/2009 11:29:45 AM]

Savannah River Site (SRS)Retrieval Activities
Tank 8 waste removal(75 ft. dia, 750 kgal)

For DWPF feed
Start 2/99
Technology: 4 long shaft-mixer slurry pumps and a transfer pump
By 4/99 determine if secondary retrieval methods are needed
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SRS Retrieval Activities

http://emslws03/tfa/pres/waste/tsld004.htm[10/13/2009 11:29:45 AM]

SRS Retrieval Activities
Tank 19 Waste Removal (85 ft dia., 1.3 Mgal)

For tank closure
Retrieve and transfer waste to Tank 18
Available technologies: Long-shaft mixers, pair of water monitors, centrifugal transfer pump, Pitbull
pump, Flygt mixers, and sluicing crawler as required
Complete removal by 9/99, FY99 PBI
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SRS M-Area Retrieval

http://emslws03/tfa/pres/waste/tsld005.htm[10/13/2009 11:29:46 AM]

SRS M-Area Retrieval
Objective: Retrieve low-activity TRU waste from Tank 8M to feed
immobilization melter

Key: Homogenize heavy and light waste materials to a consistent slurry (25 wt% solids) for direct melter
feed.
General waste description (Tank 8 – Not SRS HLW Tank 8 in F-Area)
Aluminum hydroxide (clay-like material) and diatomaceous earth (D-E) (coarse sand-like material)
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SRS M-Area Retrieval

http://emslws03/tfa/pres/waste/tsld006.htm[10/13/2009 11:29:46 AM]

SRS M-Area Retrieval
Material would not fully suspend

Lighter aluminum compounds preferentially pumped out of the mixture leaving the heavier D-E behind

Need: Remove waste from tanks/increase solids loading

Technologies: RAD Scavenger XT 1000 vehicle with cutter head
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Oak Ridge FFA Tanks

http://emslws03/tfa/pres/waste/tsld007.htm[10/13/2009 11:29:46 AM]

Oak Ridge FFA Tanks
Small tank remediation: 1-20 kgal tanks

Sample, characterize, retrieve (if needed) and stabilize

Stabilized tank with controlled low-strength material (grout)
ASTD-funded AEA retrieval system planned for FY99
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Oak Ridge GAAT Retrieval

http://emslws03/tfa/pres/waste/tsld008.htm[10/13/2009 11:29:47 AM]

Oak Ridge GAAT Retrieval
Concrete, unlined tanks

Bulk sludge and liquid waste removed in 1980
~200 kgal of mixed transuranic sludge waste being managed

Cleaned: two 20 ft and one 50 ft

Multiple technologies applied
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Oak Ridge GAAT Retrieval

http://emslws03/tfa/pres/waste/tsld009.htm[10/13/2009 11:29:47 AM]

Oak Ridge GAAT Retrieval
RTCS (Radioactive Tank Cleaning System) has several subsystems

Waste dislodging & conveyance: Confined Sluicing End Effector, jet pump conveyance
Deployment systems: Modified LDUA (arm); Houdini and Houdini II (vehicle)
Flygt mixers (ducted turbine mixers)
Pulsair mixer (air bubble slurry float)
Russian Sluicer (air-operated slurry jet)
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Oak Ridge GAAT Retrieval

http://emslws03/tfa/pres/waste/tsld010.htm[10/13/2009 11:29:47 AM]

Oak Ridge GAAT Retrieval
Waste conditioning for transfer

Sensor loop to validate slurry density and particle size on-line during transfer
Pulsair float for segregating light, easily transferred sludges
Future size reducer for coarse sludge chunks
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Oak Ridge OHF Retrieval

http://emslws03/tfa/pres/waste/tsld011.htm[10/13/2009 11:29:47 AM]

Oak Ridge OHF Retrieval
Old Hydrofracture Tank (joint EM-40/50 retrieval effort)

~52 kgal of supernate and sludge in 5 underground storage tanks
Borehole miner/extendible nozzle, a sluicer capable of 3000 psi directed stream with 10-ft nozzle
extension
Retrieval complete summer 1998
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Oak Ridge Bethel Valley Evaporator Service Tanks (BVESTs) Retrieval

http://emslws03/tfa/pres/waste/tsld012.htm[10/13/2009 11:29:48 AM]

Oak Ridge Bethel Valley Evaporator Service Tanks
(BVESTs) Retrieval

BVESTs retrieval for reuse without TRU waste

Three tanks 12’ x 60’ long
Unused sludge jets in tanks
AEA fluidic pulse jet mixing system in tank for bulk sludge removal
Cleaned three tanks between 9/97 and 5/98
Portable systems developed for two more tanks
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C-106 Sluicing at Hanford

http://emslws03/tfa/pres/waste/tsld013.htm[10/13/2009 11:29:48 AM]

C-106 Sluicing at Hanford
Project W-320 (Tank C-106, 530 kgal)

Technology: Past practice sluicing with modifications
200 psi, 200 gpm,1 inch stream, centrifugal retrieval pump

Settle-decant sluicing water cycle
Sluicing ready to start. Operational Readiness Review complete
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Tank C-106 Heel Retrieval - HTI

http://emslws03/tfa/pres/waste/tsld014.htm[10/13/2009 11:29:48 AM]

Tank C-106 Heel Retrieval - HTI
Hanford Tanks Initiative (HTI) Project

Remove heel/hardpan/sludge
Select industrial heel removal methods
Build industry confidence
Procurement strategy is service; whereby the problem is clearly defined
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C-106 Heel Retrieval - HTI

http://emslws03/tfa/pres/waste/tsld015.htm[10/13/2009 11:29:48 AM]

C-106 Heel Retrieval - HTI
Phased contracting approach

Two joint efforts (Foster Wheeler and LATA)
Milestones

Issued 2 definite contracts
Downselect 1 vendor for system design -- 1/99

Reviewed “challenges” overhead (i.e., proving off-site vendors can meet ALL the requirements)
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Hanford Phase I Feed

http://emslws03/tfa/pres/waste/tsld016.htm[10/13/2009 11:29:49 AM]

Hanford Phase I Feed
Move waste to privatization contractor

HLW (sludge) and LAW (supernate)
Primarily DST waste plus 2 SSTs
Technology DST: Long shaft mixer pumps, centrifugal transfer pumps with dilution
Technology SST: See C-106, HTI, Salt Sprinkler (TBD), etc.
Processing will begin 2005

Previous slide Next slide Back to first slide View graphic version



West Valley Nuclear Services

http://emslws03/tfa/pres/waste/tsld017.htm[10/13/2009 11:29:49 AM]

West Valley Nuclear Services
Remove radioactive waste to the point of residual low-level waste (two
-750K gal tanks, 8D1, 2)

Technologies: Long-shaft mixer pumps, vacuum cleaner, sluicers, tool
delivery platform

Milestone

Define retrieval performance objectives: 5/00

Retrieval nearly complete
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Fernald Silos Project

http://emslws03/tfa/pres/waste/tsld018.htm[10/13/2009 11:29:49 AM]

Fernald Silos Project
Silos 1 &2 -- K-65 clay slurry type material

Silo 3 contains a powder form, a by-product of ore containing radon
from off- and onsite

Objectives: Silo 1&2 -- Remove and transfer contents to a temporary
storage facility/tanks

Use commercially available technology and services
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Fernald Silos Project

http://emslws03/tfa/pres/waste/tsld019.htm[10/13/2009 11:29:50 AM]

Fernald Silos Project
Objectives: Silo 3 – Remove and treat material without water addition.
RFP for this activity has just been released.

Completion of retrieval operations by 9/03
Potential technologies
Hydraulic pumps, waterjets
Pneumatic vacuum, waterjets
Mechanical - auger convey, grappler

Previous slide Next slide Back to first slide View graphic version



Waterjet-based Retrieval Technologies

http://emslws03/tfa/pres/waste/tsld020.htm[10/13/2009 11:29:50 AM]

Waterjet-based Retrieval Technologies
Low-pressure, high-volume sluicing

Borehole Miner/Extendible Nozzle

Confined Sluicing End Effector

High pressure waterjet scarifiers
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Low-Pressure, High-Volume Sluicing

http://emslws03/tfa/pres/waste/tsld021.htm[10/13/2009 11:29:50 AM]

Low-Pressure, High-Volume Sluicing
180 psi at 360 gpm

Jet characterization and retrieval tests at the University of Missouri,
Rolla,Mining Department

Will help predict sludge removal rates and slurry concentration for
transport limits
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High Volume Sluicing

http://emslws03/tfa/pres/waste/tsld022.htm[10/13/2009 11:29:50 AM]

High Volume Sluicing
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Borehole Miner/Extendible Nozzle
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Borehole Miner/Extendible Nozzle
Developed for mining industry

100 - 3,000 psi, up to 300 gpm

Integrated unit deployable through 12-inch riser

Can be designed to dislodge and retrieve from one riser
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Confined Sluicing End Effector

http://emslws03/tfa/pres/waste/tsld024.htm[10/13/2009 11:29:51 AM]

Confined Sluicing End Effector
Compact and lightweight for local deployment

Developed specifically for sludge and moderately hard wastes

Rotating waterjets from 500 to 7000 psi for sludge

Scarifying version - 30,000 psi

Waterjet pump for removal of waste
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High-Pressure Waterjet Scarifier

http://emslws03/tfa/pres/waste/tsld025.htm[10/13/2009 11:29:51 AM]

High-Pressure Waterjet Scarifier
Applicable technology for leaking tanks

Uses 50,000 psi waterjets for dislodging hard, concrete-like saltcake

Minimizes residue water through ultra-high-pressure waterjets and
pneumatic conveyance scavenging
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Retrieval Technologies for
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Retrieval Technologies for Tank Mixing
Jet mixer mobilization pumps

Pulsed air mixers

Russian pulsating pump/monitor

AEA Technology pulse jet

Flygt mixers
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Jet Mixer Mobilization Pumps

http://emslws03/tfa/pres/waste/tsld027.htm[10/13/2009 11:29:52 AM]

Jet Mixer Mobilization Pumps
Long-shaft driven centrifugal pumps

Dual jet

150 - 300 hp

Rotating sweep

Two to four per tank
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Pulsed Air Mixers

http://emslws03/tfa/pres/waste/tsld028.htm[10/13/2009 11:29:52 AM]

Pulsed Air Mixers
Large bubble formation for bulk mixing

Works best with thick slurries/liquids
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Russian Pulsating Monitor
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Russian Pulsating Monitor
Air operated

Separate suction and discharge

Designed for use in Russian tank farms

Joint Russian-US commercial venture
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AEA Pulse Jet Mixer

http://emslws03/tfa/pres/waste/tsld030.htm[10/13/2009 11:29:53 AM]

AEA Pulse Jet Mixer
Air operated withno moving parts in the tank

Suction anddischarge through same nozzle

Mixes tank waste by cyclical agitation
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Flygt Mixers

http://emslws03/tfa/pres/waste/tsld031.htm[10/13/2009 11:29:53 AM]

Flygt Mixers
Ducted turbine pump

Builds momentum in fluid with single jet

Relatively inexpensive

Must be heavy enough for friction to hold in place
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New Retrieval Pumps

http://emslws03/tfa/pres/waste/tsld032.htm[10/13/2009 11:29:53 AM]

New Retrieval Pumps
Advanced high pressure jet pump

Pitbull™ pump
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Enhanced Jet Pump Eductor

http://emslws03/tfa/pres/waste/tsld033.htm[10/13/2009 11:29:53 AM]

Enhanced Jet Pump Eductor
New design for best air scavenging

For tank bottom cleaning (vacuum)

High wear parts can be easily replaced

Performance improved over commercial system
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Pitbull™ Pump

http://emslws03/tfa/pres/waste/tsld034.htm[10/13/2009 11:29:54 AM]

Pitbull™ Pump
Air driven commercial slurry pump

Chosen by SRS for pumping sandy waste from nearly empty tank

Simple, clog resistant

Tolerates gravel
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Retrieval Process Deployment Technologies

http://emslws03/tfa/pres/waste/tsld035.htm[10/13/2009 11:29:54 AM]

Retrieval Process Deployment Technologies
Houdini Tracked Vehicle

Light-Duty Utility Arm(s)

ARD Vehicle(s) Wheeled and Tracked

ESG Tracked Vehicle

Grey Pilgrim EMMA Flexible Arm

Eagle Tech Heavy Duty Long Reach Manipulator
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Houdini Tracked Vehicle

http://emslws03/tfa/pres/waste/tsld036.htm[10/13/2009 11:29:54 AM]

Houdini Tracked Vehicle
Folding vehicle for 24” riser access

Schilling Titan arm for tool handling

Plow blade for pushing sludge

Second generation ready for the field
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Light-Duty Utility Arm

http://emslws03/tfa/pres/waste/tsld037.htm[10/13/2009 11:29:54 AM]

Light-Duty Utility Arm
Versatile deployment system

Modified for heavier payload

Robotic controls-Teach /Repeat

Self-contained mobile system

Previous slide Next slide Back to first slide View graphic version



ARD Wheeled Vehicle
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ARD Wheeled Vehicle
Self righting, low snag

Integral retrieval tool

Commercial system
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ESG Tracked Vehicle

http://emslws03/tfa/pres/waste/tsld039.htm[10/13/2009 11:29:55 AM]

ESG Tracked Vehicle
Tracked folding vehicle with retrieval pump

Commercial system for petro-chemical tank cleaning
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Grey Pilgrim Flexible Arm
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Grey Pilgrim Flexible Arm
Developmental

Very lightweight

Actuators outside of tank

Flexible/resilient

Bends in all directions

Capable of 40-ft reach

Previous slide Next slide Back to first slide View graphic version



Eagle Tech High-Capacity Arm
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Eagle Tech High-Capacity Arm
2000-lb payload

65-ft reach

Deployable through 42-inch riser

Built by heavy machinery company with standard parts
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Eagle Tech Arm

http://emslws03/tfa/pres/waste/tsld042.htm[10/13/2009 11:29:56 AM]

Eagle Tech Arm
Commercial dredge

Large capacity

Design similar to long arm
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Retrieval Technology Guide
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Retrieval Technology Guide
Web access to available retrieval technologies and points of contact

What’s happening with retrieval technology

www.tanks.org
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Tank Closure Technical Scope

http://emslws03/tfa/pres/closure/tsld002.htm[10/13/2009 11:29:56 AM]

Tank Closure Technical Scope
Heel retrieval and tank cleaning

Waste inventory assessment

In-tank residuals
Vadose zone

Performance evaluation/assessment

Retrieval performance objectives
Closure criteria

Stabilize tank
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TFA Functions and Technology Integration Managers
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TFA Functions and Technology Integration Managers
Safe Waste Storage

Retrieval

Interim Storage

Solid/Liquid Separation

Sludge Processing

Supernate Processing

HLW Immobilization

Secondary Waste Treatment

Closure

SAFE WASTE STORAGE

PRETREATMENT

IMMOBILIZATION

CLOSURE

RETRIEVAL

Safety

Characterization

Retrieval

Pretreatment

Immobilization

Closure

Functional

Areas

TIMs

LLW Immobilization
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TFA Organization
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TFA Organization
TFA Integration Team

(RL)

TFA Technical Team

(PNNL)

Technology Integration Mgrs

Safety Mike Terry, LANL

Characterization Tom Thomas, INEEL

Retrieval Pete Gibbons, NHC

Pretreatment Phil McGinnis, ORNL

Immobilization Bill Holtzscheiter, SRTC

Closure Larry Bustard, SNL

TFA Mgmt Team

HLW Steering Committee

User Steering Group

Technical Advisory Group

EM Executive Committee

DOE-HQ EM-50

RL (TFA Program Mngr)
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TFA Organization
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TFA Organization
Technology Integration Mgrs

Safety Mike Terry, LANL

Characterization Tom Thomas, INEEL

Retrieval Pete Gibbons, NHC

Pretreatment Phil McGinnis, ORNL

Immobilization Bill Holtzscheiter, SRTC

Closure Larry Bustard, SNL
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PPT Slide
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PPT Slide
DOE Sites

Users

Accelerated

Deployment

(ASTD)

Industry

Savannah

River

Idaho

Hanford

Oak

Ridge

EM Science

Program

Universities

Robotics

Separations

(ESP)

Characteri-zation

(CMST)
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Accomplishments

http://emslws03/tfa/pres/closure/tsld007.htm[10/13/2009 11:29:58 AM]

Accomplishments
SRS closure of Tanks 17 and 20

Hanford Tanks Initiative (HTI) for AX-104 and C-106

Gunite and Associated Tank (GAAT) waste retrieval and closure
preparations

Old Hydrofracture Tank waste retrieval
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Future Activities
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Future Activities
SRS retrieval and closure of 18, 19, 1F evaporator

GAAT retrieval and closure - completion

Small tanks retrieval and closure

ORR Federal Facility Agreement tanks retrieval and closure
SRS Old Burial Ground tanks closure

HTI C-106 retrieval and AX-104 retrieval performance objectives
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New Technologies and Lessons Learned for Tank Closure
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New Technologies and Lessons Learned for Tank
Closure

Larry Bustard - Closure TIM

Pete Gibbons - Retrieval TIM
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Presentation Outline
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Presentation Outline
Program development process

Technical program structure

Technology strategy and investments
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Tanks Focus Area Success
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Tanks Focus Area Success
Demonstration and implementation of an integrated technical solution
to solve users’ key problems

Demonstrate and transfer new processes and equipment
Provide better understanding of problem to support technology decisions
Provide technical expertise
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PPT Slide
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PPT Slide
Radioactive tank waste 

TFA is responsible for 273 tanks

94 million gallons of waste

730 million curies

Idaho National Engineering and Environmental Laboratory

Oak Ridge Reservation

Savannah River Site

Magnitude of the Problem

Hanford Site
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Closure Challenges
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Closing Remarks
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Closing Remarks
Tank remediation presents scientific and engineering challenges

Innovation is required to meet these challenges

Progress is being made, but we have more to do

International and industry experience is helping us get there
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In 1994, the Department of Energy (DOE) Office of Environmental Management (EM) established the Tanks Focus Area to
address technical needs associated with management of radioactive wastes in over 250 major underground storage tanks. The
Tanks Focus Area is a valuable tool in reducing the risks in remediating high-level waste (HLW) and certain transuranic (TRU)
waste streams across the DOE complex. The Tanks Focus Area has worked with the problem owners to address their technological
risks. Tanks Focus Area products include technologies implemented in the retrieval, pretreatment, characterization, immobilization
of HLW and TRU waste, and in tank closure; as well as key data and technical assistance necessary for programmatic decisions.

The Tanks Focus Area completed a number of important technical activities in Fiscal Year 1998. These accomplishments include
fourteen technology demonstrations and 8 technology deployments. Specific accomplishments include deployment of new waste
mobilization and retrieval technologies (e.g., fluidic pulse jet mixers); demonstration of tank corrosion probe; and development of
a disposable crawler for in-tank cleaning.

In 1996, DOE managers of HLW programs in the field and at headquarters established a HLW Steering Committee (HLWSC) to
develop policies, planning, and the integration necessary to formulate and implement an effective and efficient complex-wide
HLW program. One of the functions of the HLWSC is to serve as the EM user steering organization for the Tanks Focus Area to
ensure it meets program needs. The HLWSC endorsed the FY1998 Tanks Focus Area program through their concurrence on the
FY1998-2002 Multi Year Program Plan, and has endorsed the FY1999-2003 plan. As the Coordinator of the HLWSC, it has been
my privilege to work with this dedicated organization over the past year.

Kenneth G. Picha, Jr., Coordinator, High-Level Waste Steering Committee

THE TANKS FOCUS AREA STRATEGY

The U.S. Department of Energy (DOE) Office of Environmental Management (EM) established the Tanks Focus
Area through the Office of Science and Technology (OST) to develop and deliver technical solutions that will
enable safe and effective tank waste remediation and closure. The Tanks Focus Area is one of five focus areas
within OST: subsurface contaminants, mixed waste, deactivation and decommissioning, plutonium stabilization,
and waste tank remediation. These focus areas form the foundation of the department’s response to the daunting
task of cleaning
up waste
generated during
nuclear weapons
production.

The Tanks Focus
Area targets the
disposition of
more than 90
million gallons
of radioactive
and chemically
hazardous waste
stored in 271
underground
storage tanks and
seven calcine
vaults at four
DOE sites. The
tanks are
approaching, and
in many cases
have exceeded,
their design
service life,
making tank
waste

“Focus Area Centered” describes the use of the Tanks Focus Area as the hub of DOE’s OST program elements -
bringing them together for the users. User sites include the Oak Ridge Reservation (ORR), Savannah River Site (SRS),
Idaho National Engineering and Environmental Laboratory (INEEL), Fernald Site, and the West Valley Demonstration
Project (WVDP). OST program elements include the Characterization, Monitoring, and Sensor Technology (CMST),
Efficient Separations and Processing (ESP), and Robotics Crosscutting Programs; Industry, International, and
University Programs; the Accelerated Site Technology Deployment (ASTD) Program; and the Environmental
Management Science Program (EMSP).
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271 Tanks
7 Calcine Storage Facilities

90.6M Gallons
784.2M Curies

remediation an issue of urgency and public concern. Sixty-eight
tanks are known or assumed to have leaked since they were built in
the 1950s. Sixty-four tanks have been interim stabilized to prevent
leakage. Leaked waste migrates into the soil surrounding a tank and
eventually reaches ground water. In some cases, tank contents react
to form flammable gases, introducing another safety problem. These
tanks must be maintained in a safe condition to control the risks of
waste migration and exposure to workers, the public, and the
environment.

Mission Not Impossible
Until recently, many of the steps necessary to safely store, charac-
terize, retrieve, pretreat, immobilize, and ultimately close tanks
were not possible. Today, they are being achieved with the new
technical solutions provided by the Tanks Focus Area and its
partner programs. In fiscal year (FY) 1998, a second high-level
waste tank was declared closed at SRS, and waste was removed
from eight tanks at the ORR. Significant progress was also made
towards developing other technical solutions to achieve waste
retrieval, pretreatment, immobilization, and tank closure.

Accomplishments like these do not come easily. New technical
challenges are encountered at every step. To meet these challenges,
the Tanks Focus Area responds to the highest-priority needs with
the technical solutions that enable baseline remediation, improve
operations, and answer the questions necessary to address both
current and future operational issues.

Users Drive the Program
The Tanks Focus Area builds its technical program based on needs
submitted by user organizations. Individual site needs are analyzed
and technical responses developed to address the needs. Users
review the responses for applicability and adequacy to the submit-
ted need. Accepted technical responses are then subjected to
ranking criteria and prioritized by user participants to develop the
program. User organizations validate the final program priorities.
This practice ensures consensus and user acceptance.

The Tanks Focus Area program uses a User-Producer-Developer
model. Users, the sites who will benefit from the technical solution,
define the problem. Producers include industry, universities, and
national laboratories that provide technical goods and services.
Developers modify the technical goods and services into a solution
and deliver it to the user. Users implement the solution. This model
emphasizes the user’s participation to ensure the solution meets
their need.

To accomplish its mission, the Tanks Focus Area goals include
increasing sites’ use of OST-funded solutions, reducing program-
matic and technical risk, and dedicating a portion of the program to
contingency or alternative technology approaches. Several strate-
gies are required to support the Tanks Focus Area mission and
goals: meeting user needs, building and nurturing user-producer-
developer teams, developing and executing a leveraged program,
and providing a balanced portfolio of near- and long-term invest-
ments.

Savannah River Site
51 Tanks (2 closed)

33M Gallons
534M Curies

Hanford Site
177 Tanks

54M Gallons
198M Curies

Idaho National Environmental
and Engineering Laboratory

11 Tanks
7 Calcine Storage Facilities

3M Gallons
52M Curies

Oak Ridge Reservation
34 Tanks

0.6M Gallons
0.2M Curies
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Mark Frei is excited about the role of new technology in the closure of gunite tanks at the ORR. These tanks,
which store transuranic waste from activities at the Oak Ridge National Laboratory during the 1950s and '60s,
are being successfully closed because of a suite of new technologies including the Light-Duty Utility Arm; its
associated Confined Sluicing End Effector, a high pressure water sludge and scale remover; and the Houdini
robot. This last device has cleaned out the sludge from the Melton Valley tanks and performed decontamination
of tank walls, which was "not possible a year ago."

All in all, Frei sees "good things on the horizon." He views the Tanks Focus Area as "a model of connecting
the science, the technology, and the users."

"You hear it from field office people. The ultimate customer is out there, and OST is paying attention. I'm
excited," he says, "by the change in focus of the science and technology program over the last one-and-a-half
years towards user needs. That's huge. That's not just words."

Tank waste remediation is accomplished through an integrated flowsheet that includes the following activities:
• Safe Waste Storage

• Waste Mobilization and Retrieval

• Conditioning, Transfer, and Retrieval-Pretreatment Integration

• Waste Pretreatment

• Waste Immobilization

• Tank Closure

These six areas represent major groupings of tank remediation process steps, critical needs, and the Tanks Focus
Area technical solutions.

The Tanks Focus Area’s program uses a User-Producer-Developer model.  Users, the sites who will benefit from the
technical solution, define the problem.  Producers include industry, universities, and national laboratories who
provide technical goods and services.  Developers modify the technical goods and services into a solution and deliver
it to the user.  Users implement the solution.  This model emphasizes the user’s partcipation to ensure the solution
meets their need.

DEVELOPER PRODUCER

USERUSER

Problem

Technical Goods and/or Services

Solution

DEVELOPER PRODUCER
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PretreatmentRetrievalSafe Waste Storage

RetrievalSafe Waste
Storage

Solids-Liquids
Separation

Safe Waste Storage
Each site requires improvements in monitoring tank integrity, preventing tank corrosion, ventilating tanks, and
characterizing the waste within the tanks. Additionally, waste reduction technologies are needed to minimize the
amount of waste entering the tank farms.

The Tanks Focus Area is investing in the development of monitors and sensors to better control the addition of
chemicals added to the tanks to prevent corrosion. Real-time tank wall inspection and corrosion-monitoring
technologies will permit a more proactive approach to monitoring the condition of the tanks. Other Tanks Focus
Area investments include passive ventilation systems and high-efficiency particulate air filters that can be
regenerated, promising reduced cost and risk associated with safe waste storage.

Waste Mobilization and
Retrieval
Improved or new methods to safely
mobilize wastes constitute the Tanks Focus
Area’s major areas of emphasis in waste
mobilization and retrieval. The Tanks
Focus Area will continue its investigation
of improved mixing and pumping tech-
nologies, including potential developments
available from the United Kingdom and
Russia. The sites’ concerns with waste
leakage during retrieval operations are
being addressed through a wide range of
Tanks Focus Area activities that include
improved control of water addition during
retrieval, technologies for detecting leaks,
and operational strategies in the event a
leak is detected.

Conditioning, Transfer, and Retrieval-
Pretreatment Integration
The Tanks Focus Area supports site efforts to resolve
technical issues associated with storing retrieved wastes
and transferring the wastes for treatment and immobiliza-
tion. The Tanks Focus Area is investigating waste
reprecipitation, solids formation, and waste transfer line
plugging. This work includes monitors that report the
condition of the waste and adapting and testing systems
that unplug pipe blockages. Thermodynamic laboratory
studies increase the knowledge of waste chemistry to plan
for waste storage and transfer. These studies will produce
results that impact both retrieval and pretreatment
operations.

Pretreatment

Interim
Storage
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Immobilization

Closure

Immobilization

Immobilization

Pretreatment

Pretreatment

Closure

Secondary
Waste

Treatment

LLW
Immobilization

HLW
Immobilization

Supernate
Processing

Sludge
Processing

Waste Pretreatment
The sites plan to lower waste dispsoal costs by
removing specific radionuclides to reduce the
high-level waste volume. In response, the Tanks Focus
Area seeks to develop and implement technologies that
more efficiently separate solids, remove radionuclides from
wastes, and process sludges. Technical assistance is being
provided to the sites to ensure the best treatment processes
and flowsheets are selected.

Waste Immobilization
The Tanks Focus Area continues to support sites’ requirements for immobilization operations and
privatization of waste treatment. This wide-ranging work includes studies and tests on glass formulations,
waste product performance, feed preparation, improved melter designs, and more efficient and productive
melter operations. The Tanks Focus Area’s work provides DOE needed product acceptance criteria that can
be used to evaluate the immobilized waste form delivered from privatization contractors.

Tank Closure
The Tanks Focus Area assists sites in stabilizing and closing their tanks. In FY98, the Tanks
Focus Area invested in improving grout formulation to stabilize tanks and providing technical bases for tank
closure. Based on site needs, the Tanks Focus Area is investigating vadose zone contamination. The Tanks Focus
Area integrates a wide range of activities from other OST programs directed at solving these problems. These
activities include characterization, retrieval, ex situ tank processing, and in situ grouting systems.
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Accelerated Site Technology Deployment Program
In FY98, the Tanks Focus Area became an active participant in the Accelerated Site Technology Deployment (ASTD) program.
The purpose of the ASTD program is to accelerate the use of new technologies and innovative approaches to achieve the cleanup
goals identified by DOE-EM. Waste tank sites submitted proposals to apply several technologies developed by the Tanks Focus
Area and its partner programs–the Crosscutting, Industry, International, University, and Science Programs–in their field opera-
tions.

Oak Ridge
Two Tanks Focus Area technologies, the Cesium Removal Demonstration System (TMS ID 21) and the Out-of-Tank Evaporator
(TMS ID 20), were joined under an ASTD project to efficiently reduce the radioactivity and volume to tank waste, freeing up
valuable space for newly generated waste.  The Out of Tank Evaporator was deployed in FY98

Another ASTD project improved waste mobilization and retrieval operations by delivering a new Waste Dislodging and Convey-
ance System (TMS ID 2116) to support coordination of retrieval operations with other OST technologies, including the Modified
Light Duty Utility Arm (TMS IDs 85,  810, 835, and 890) and the Houdini remotely operated vehicle (TMS ID 98). Together these
technologies helped ORR remove the liquid, sludge, and debris from three radioactive waste storage tanks.

Savannah River
In FY98, the Fluidic Sampler (TMS ID 2007) was deployed at SRS in a waste processing tank to better characterize the solutions
prior to transfer to the Defense Waste Processing Facility. In FY99, a Fluidic Sampler deployment will occur in a sludge processing
tank at SRS under the ASTD Program.

Hanford
Hanford will deploy Slurry Monitoring (TMS ID 1547) as part of the Hanford Tank Initiative to determine suspended solids
concentration to prevent transfer line plugging.

Joel Case, DOE-ID HLW Program Director and HLW Steering
Committee Member, approves the Tanks Focus Area’s Multi Year
Program Plan for FY99-03

A YEAR OF ACCOMPLISHMENT
Delivering innovative solutions is the critical measure of the Tanks Focus Area’s success. These solutions come
in three forms:
• Deployment of technical solutions, including actual installation and operation of technologies in tanks or

waste treatment facilities
• Demonstration of technologies to support selection of technology alternatives or to demonstrate progress

towards ultimate deployment of selected technologies
• Data delivery to fill gaps and support key decisions defining paths to closure

Supplementing these products is techni-
cal assistance to the user community. The
Tanks Focus Area Technical Team and
its Technical Advisory Group include
scientists and engineers with extensive
background and experience in addressing
waste remediation issues unique to DOE.
As part of their responsibilities within the
Tanks Focus Area, these technical
experts are often called upon to provide
technical assistance directly to end users
to support implementation of alternative
cleanup approaches and technologies,
help solve immediate operational issues,
and improve efficiencies. Technical
assistance is provided through technical
exchanges, technical reviews, and direct
consultation on specific technical issues.
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Pretreatment

TMS: THE SOURCE FOR INFORMATION
ON OST TECHNOLOGIES
OST maintains a database known as the Technology
Management System (TMS), with information on
technologies under development and technologies that
have been demonstrated or deployed in cleanup opera-
tions. TMS includes technology descriptions, application
data, benefits, and funding information. Access TMS on
the Internet at http://ost.em.doe.gov/tms/Home/
Entry.asp. Technologies discussed in this report include
TMS reference identification numbers.

Retrieval

Safe Waste Storage

Corrosion probe during insertion at Hanford in
September 1998. The sensors are located right below
the worker’s hands. Data gathered by these samples
will be used to protect the tank from corrosion and
minimize waste volumes.

DEPLOYMENTS

Second-Generation Corrosion Probe
(TMS ID 1985)

Fluidic Sampler (TMS ID 2007)

Tank sampling is a critical part of waste tank operations
from monitoring the tank contents to ensuring the
privatization contractor is receiving waste that meets
contractual requirements. In FY98, the Fluidic Sampler
was deployed at SRS to gether tank waste samples.
Additional samplers are being deployed for sludge
processing tasks at SRS in FY99. An additional sampler
will be deployed in a sludge processing tank at SRS in
FY99 through the ASTD program.

Compared to current sampling methods, the Fluidic
Sampler is safer, requires less maintenance, and delivers
more representative samples. The sampler is completely
shielded and can be left in the tank to minimize worker
radiation exposure.

Fluidic Pulse Jet Mixer (TMS ID 1511)

Computer graphic of the Fluidic Pulse Jet Mixer
installation at ORR. This technology uses existing
piping and has no in-tank moving parts, simplifying
deployment and maintenance.

The Fluidic Pulse Jet Mixer was deployed at ORR to mobilize tank waste in
horizontal tanks with limited access so it could be pumped to a holding facility
to await immobilization. The Fluidic Pulse Jet Mixer uses a set of pulse tubes
submersed in the waste. Supernatant is suctioned into a holding vessel and
then expelled, mixing the tank contents (usually liquids and sludge). The mixing
action is repeated until the tank contents are suitable for pumping. This
technology can use available in-tank piping, has no in-tank moving parts, and
minimizes the need to add liquid. In its first deployment, the Fluidic Pulse Jet
Mixer retrieved an estimated 80-90% of the tank’s waste. Additional deploy-
ments of the Fluidic Pulse Jet Mixer are planned at Oak Ridge through the
ASTD program.

Costs related to waste tank corrosion at DOE sites can be as high as $27
million per year. Tanks at Hanford and SRS are protected from corrosion by
the addition of corrosion inhibitors. The Corrosion Probe provides real-time
monitoring of the electrochemical noise produced by corrosion processes.
This noise can be correlated to corrosion activity occurring in the tank. The
Corrosion Probe’s monitoring capability enables the sites to add corrosion
inhibitor when it is needed most and to add only the amount needed. Reduc-
ing the amount of inhibitor significantly reduces downstream processing and
immobilization costs associated with additional volume.

The second-generation electrochemical noise Corrosion Probe was deployed
to monitor tank corrosion at Hanford. In addition to the Corrosion Probe, CMST Crosscutting Program is
supporting development of a corrosion species monitor. A hybrid probe combining the electrochemical noise
technology with corrosion species detection capabilities is planned for deployment at SRS in FY00.
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Retrieval

Retrieval

The Borehole Miner in use at ORR. Compared to
baseline methods, the adjustable and extendible nozzle is
able to mobilize more effectively, allowing more waste to
be removed.

Borehole Miner (TMS ID 1499)

The Borehole Miner was deployed in four tanks during July 1998 at ORR to
mobilize tank sludge and saltcake waste and to clean tank interior surfaces.
In only two months, retrieval of all four tanks was completed, and approxi-
mately 60,000 gallons of waste were mobilized and transferred to a holding
facility.

The Borehole Miner uses a water jet located on an extendible and adjust-
able nozzle. The system recirculates fluid through the water jet. The
Borehole Miner is more precise and efficient than sluicing, is able to
thoroughly clean tank surfaces, can clean complex tank structures, and
minimizes the addition of water. An innovative user interface provides a
real-time graphic display of the system in the tank.

The Flygt Mixer is a submers-
ible mixer for large quantities
of tank waste. Mixing is
necessary to prepare the waste
for transfer for final treatment
and immobilization. The
equipment was installed and is
being tested at ORR. The Flygt
Mixer offers a low-cost
alternative to the baseline
mixing technology currently
identified for Hanford and
SRS.

The Flygt Mixer uses an open
propeller to move waste within
the tank. This configuration
creates long-range currents
capable of mixing over 20,000
gal/min of tank waste. A test
program developed recommen-
dations on a number of mixers,
mixer sizing and configuration
data, and recommended
operating practices in full-
scale waste tanks. Flygt Mixers
are smaller and less costly to
deploy than standard mixer
pumps.

Flygt Mixer (TMS ID 2232)

Above: A single submersible Flygt mixer during testing in the full-scale
mockup tank.
Below: SRS developed a mixer deployment mast to enhance the mixer’s
capabilities.
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Closure

Retrieval

Salt Sampler (TMS ID 2359)

Salt samples are an important part of
waste characterization to support
tank waste retrieval and closure.
Proven in testing on dry materials,
the Salt Sampler was deployed at
SRS in FY98 to gather salt samples
from a tank annulus. The Salt
Sampler, an Industry Program
technology, successfully retrieved
dry samples, but had difficulty with
unforeseen wet salt samples.

The Salt Sampler uses a lightweight,
segmented mast equipped with
sample cylinders. The mast design
allows the sampler to be assembled,
then lowered to the proper depth
inside the tank. The sample cylinders
are designed to either cut core
samples or scrape and vacuum
samples from the salt surface.

Above:  The salt sampler during a demonstration
Below: The salt sampler uses two different sample cylinders to
accommodate different salt waste surfaces.

Shallow-Fluted Auger (TMS ID 2230)

The Hanford Tanks Initiative project obtained four hard heel samples from the floor of a tank using a new auger-
sampling tool with shallow-pitched flutes. Samples were taken from a waste mound that had the highest radiation
reading (430 Rad per hour) during a waste depth and radiation survey conducted last year. The successful
sampling campaign demonstrated for the first time that waste can be recovered from the deepest tanks at
Hanford with simple auger tools and that, using a special riser adapter, two auger
samples at different locations on the tank floor can be retrieved from a six-inch riser.

After retrieval from the tank, the auger samples were transferred to an on-site
laboratory for analysis. Analyses of the retrieved hard heel waste samples will be
used to validate or revise best-basis inventory estimates of the key risk-based
radionuclides and hazardous chemicals left in the tank. Results support the ongoing
Retrieval Performance Evaluation at Hanford.

Previously, auger-sampling tools of various designs have been used with limited
success in Hanford tanks containing sludge, saltcake, and dry waste. Adaptation of
the new bit with shallow-pitched flutes by the Hanford Tanks Initiative project team
enabled this technology to succeed. This successful deployment resulted in auger
sampling using the shallow-fluted bit being reintroduced as the Hanford baseline
sampling technology.

The shallow-fluted auger obtained four
samples from the floor of a Hanford tank.
Based on its success, this tool became a new
baseline sampling technology.



12

Closure

Closure

Multipoint Grout Injection (TMS ID 2093)

Closure

Pipe-Plugging End Effector (TMS ID 2093)

Tanks at ORR contain several openings for pipes once
used to deliver waste to the tanks. Rainwater can enter
a tank through these pipes. To prevent water from
leaking into the tanks after retrieval and closure
activities are finished the pipelines must be plugged. A
suite of tools is being developed to accomplish tank
isolation once waste retrieval is complete. These tools
will be deployed remotely using the Modified Light-
Duty Utility Arm (MLDUA) and the Houdini remotely
operated vehicle (TMS ID 85 and 98 respectively).

Historically, efforts to externally plug the openings
where pipes enter the tank have been unsuccessful. In FY98, a prototype sealant cup was used to plug a pipeline
in a tank at ORR. The plug, installed remotely from inside the tank, successfully stopped the influx of water and
significantly improved the vacuum control on the tank. Pipe-plugging tools will be further tested in other tanks
at Oak Ridge after waste retrieval.

The Pipe-Plugging end effector is used to isolate
tanks by plugging inlet piping. Plugging these pipes
prevents water intrusion into the tank.

DEMONSTRATIONS

Pipe-Cutting/Cleaning System (TMS ID 2093)

To effectively seal pipes in tanks at ORR as described above; the
pipes must be properly cut and cleaned. To meet these needs, two
additional tools are under development. These are a pipe-cutting
end effector and a pipe-cleaning end effector. The pipe-cutting end
effector is a portable band saw modified for operation and handling
by the MLDUA and Houdini syatems. The pipe-cleaning end
effector is a drill motor equipped with an abrasive wheel for
cleaning the outside surface of a pipe, also altered for remote
handling. The pipe-cutting and -cleaning end effectors were
fabricated and demonstrated in FY98. In FY99, the pipe-cutting, -
cleaning, and -plugging end effectors will be deployed together at
Oak Ridge.

Designed for use with the MLDUA and
Houdini systems, the pipe-cutting and
pipe-cleaning end effectors prepare tank
piping for the pipe plugging end
effector.

Residual contamination remaining after waste retrieval and the high cost of retrieval are two factors that restrict
tank closure. A technology is needed to stabilize waste heels in situ and to fill tank void space to meet closure
criteria. The Tanks Focus Area is investigating multipoint grout injection technology using a tailored grout
formulation. Oak Ridge will use multipoint grout injection to grout a tank for closure in FY00. In FY98, grout
specifications and process requirements for in situ stabilization were developed and published in a report titled
Grout and Glass Performance in Support of Stabilization/Solidification of ORNL Tank Sludges (September 30,
1998). SRS is also evaluating multipoint grout injection for use in closing their solvent extraction tanks

Rather than injecting grout into the tank with a single low-pressure or gravity flow system, a multipoint grout
injection system uses multiple high-pressure injectors to grout the tank. Application of multipoint grout injection
results in the production of a uniformly mixed monolith of grout and waste with superior leach-resistance
properties. Multipoint grout injection was successfully tested in a large-scale cold demonstration. Additional
cold grout-sensitivity tests and hot tests with actual tank sludge were performed to demonstrate the compatibility
of the grout and the sludge.

In addition to the grout injection demonstration, the Tanks Focus Area provided technical assistance to SRS.
The overall closure plan for the solvent extraction tanks was reviewed to help identify potential problems and
integrate lessons learned from other closure activities.
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Hanford Tanks Initiative Vadose Zone
Characterization System (TMS ID 2118)

The Vadose Zone Characterization System consists of three components: the Cone Penetrometer, a Multisensor
package, and the Multipoint Soil Sampler.

To obtain data from the vadose zone surrounding the Hanford Tanks Initiative project tank, the Tanks Focus
Area demonstrated the Cone Penetrometer. The data gained from this demonstration will verify or be used to
revise current estimates of contamination leaked from the tank. This information is vital to the performance
assessment in support of tank waste retrieval and tank closure decisions.

Cone Penetrometer
The Cone Penetrometer platform is a skid-mounted
version of a commercially available, truck-mounted unit
designed by Applied Research Associates, Inc. A skid-
mounted system allows greater flexibility for placement
in a tank farm. The Cone Penetrometer is a deployment
tool whose application is determined by the sensor
package. A grouting tip is used to close the Cone Pen-
etrometer borehole during withdrawal of the drill string.
As part of the Vadose Zone Characterization System, the
Cone Penetrometer will be used to place sensors around a
tank to provide vadose zone characterization data. In
April 1998, push performance testing of the Cone
Penetrometer Platform and selected probes at Hanford
achieved a depth of 160 feet, exceeding the performance
goal by 10 feet. This push performance test demonstrated
that the Cone Penetrometer could meet and exceed the
performance criteria. Cone Penetrometer probe develop-
mental testing is planned for completion in early FY99
with full deployment following later in FY99.

Multipoint Soil Sampler
The soil sample chamber of the Multipoint Soil Sampler is designed to take samples at several discrete depths
during a single Cone Penetrometer push, reducing the number of pushes necessary to characterize an area of
subsurface contamination.

Multisensor Probe
The Multisensor Probe combines X-ray fluorescence and a gamma detector, enabling the user to analyze for a
larger number of analytical parameters than a typical single-sensor probe.

Shown here ready to “push,” the Cone
Penetrometer can deploy a sensor package to
gather data about the vadose zone. Vadose zone
is a term that refers to the unsaturated soil
above the water table. This data is critical to
understanding the magnitude and movement of
waste in the soil surrounding tanks.

Fixed-Depth Nested Sampler (TMS ID 2119)

The Fixed-Depth Nested Sampler is being developed collaboratively with Hanford Tank Farm Operations,
Industry Programs, CMST, and Robotics, to provide a method for collecting representative waste samples from
the Hanford tanks. In August 1998, cold tests were conducted using waste tank simulants to demonstrate
feasibility of the technology.

The Fixed-Depth Nested Sampler is used to safely sample radioactive waste from large underground tanks. The
sampler gathers discrete data at different tank depths, resulting in a more representative sample. The Fixed-Depth
Nested Sampler solves a number of the problems associated with current tank sampling methods through safer
operation, reduced sampler maintenance, safer and easier ultimate disposal, and improved sample representation.
A Fixed-Depth Nested Sampler will be used to determine the waste composition in Hanford feed staging tanks to
ensure compliance with contractual agreements between DOE and privatization contractors.
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Pulsed-Air Mixing (TMS ID 1510)

Pulsed-Air mixing introduces
large bubbles that grow and
collapse, creating a vigorous
mixing action.

Pulsed-Air Mixing was demonstrated at ORR in FY98. Pulses of air are
introduced using large horizontal, circular plates positioned just
above the tank floor. The pulses of air can be delivered between the
plates or from the underside of the lower plate. Pulsed-Air Mixing
differs from conventional air sparging in that single, large bubbles are
introduced into the tank fluid periodically instead of small bubbles
being injected continuously. This results in vigorous mixing that
effectively suspends solids from the tank floor and maintains those
solids in a uniform suspension.

The Pulsed-Air Mixing system is more economical than large mixer
pumps for suspending sludge and has few moving parts. Thorough
and uniform mixing is important to prevent pipeline plugging when
waste is transferred. Pipeline plugging results in months of project
downtime to construct a new pipeline or to repair the existing
pipeline.

Crossflow Filtration-Cells Unit Filter (TMS ID 350)

Testing and evaluation of a Cells Unit Filter (CUF) has been demonstrated
at INEEL Remote Analytical Laboratory. The testing was conducted to
determine the efficiency of the CUF in removing solids from INEEL
calcined waste, and the ability to regenerate the filter by backflushing or
chemical treatment. Results of the test and associated analysis are
documented in an INEEL technical report titled Evaluation and Testing of
the Cells Unit Crossflow Filter on INEEL Dissolved Calcine Slurries
(August 1998).

The removal of undissolved solids is necessary to
prepare the waste for radionuclide separation.
At INEEL, the Cells Unit Filter demonstration
removed these solids from dissolved calcine
waste.

Current planning baselines require that
Idaho’s inventory of calcined waste be
separated into high- and low-activity waste
fractions before vitrification. Removal of the
solids is required so that the majority of the
separated waste stream can meet the U.S.
Nuclear Regulatory Commission’s regula-
tions for low-level waste disposal, while
also reducing the amount of high-activity
waste requiring vitrification. Successful
implementation of a solids-separation
system and the ability for in situ filter
regeneration (the ability to re-use a filter
without removing it) would mean a signifi-
cant overall cost reduction for disposal of
INEEL wastes. Results of this work will be
incorporated into an integrated demonstra-
tion of technologies for actinide and fission product removal in FY99.



15

Pretreatment

Pretreatment

Pretreatment

Pretreatment

Saltcake Dissolution (TMS ID 1989)
Saltcake is dissolved prior to waste being retrieved. There is potential for dissolved wastes to form solids
through reprecipitation. Hanford Tank Farm Operations must have a clear understanding of the chemical and
physical properties of the waste feed. No significant data is available to evaluate in-tank dissolution parameters
for the various saltcake wastes that exist in Hanford’s single-shell tanks. In conjunction with University Pro-
grams, the Tanks Focus Area is performing the first major studies to evaluate saltcake dissolution and
reprecipitation.

Initial laboratory tests were performed in FY98 to determine how much saltcake could be dissolved at various
dissolution levels. Actual saltcake samples representing three different types of single-shell tank waste were
tested. The FY98 results provided thermodynamic data to Tank Farm Operations that will aid modeling efforts.
Continuing studies will expand on these tests. Plans call for an additional saltcake type to be tested, samples
analyzed for additional components, and tests in addition to saltcake dissolution to be performed.

As a result of advancements in the understanding of saltcake dissolution chemistry, the Tanks Focus Area was
able to provide technical assistance to Hanford Tank Farm Operations for a related technical problem. The crust
in a Hanford tank has been growing and the growth raises safety questions. Tanks Focus Area researchers used
dilution and pumping models to determine the consequences of adding 1%, 5%, and 10% inhibited water to the
tank’s crust. The extensive thermodynamic calculations done as part of the modeling showed that adding 5%
inhibited water would reduce the solids volume by 30%. These modeling calculations will be used further to
evaluate waste transfers and water additions as a solution to this pressing safety issue.

DATA DELIVERIES

Leachate Chemistry

In addition to solids formation in saltcakes, processing of sludge leachates can result in formation of particulate,
gels, or colloids. Acidic and caustic pretreatment procedures were run on samples of sludge from Hanford waste
tanks. All leachates and wash solutions from the tests were examined for the formation of solids. Conditions
where gelation and precipitation in leachates or wash solutions were found and strategies for avoiding them were
proposed. Data from side-by-side comparison of acidic and caustic treatment strategies was summarized and
published in a deliverable report Status of Solids Control in Leachates (July 1998).

Sludge Washing (TMS ID 233)

Sludges retrieved from tank waste require processing to remove entrained radionuclides for downstream
processing and to remove salts and minerals that may impact vitrification. Sludge processing consists of
washing and separations operations.

Water washing followed by dilute caustic soda washing is the baseline process for Hanford tank sludges. Testing
the baseline process with actual sludge samples is necessary to either confirm or recommend changes to assump-
tions made in developing the process flowsheet. In FY98, sludge washing, parametric caustic leaching, and
chromium removal tests were completed on radioactive sludge samples from Hanford tanks.

Washing and Caustic Leaching of Hot Sludge Samples

The results of the sludge washing and caustic leaching tests, which establish the basis for process parameters,
were published in a report entitled Washing and Caustic Leaching of Hanford Tank Sludge: Results of FY 1998
Studies (December 1998).

Spectroscopy, radiochemical analyses, and microscopy studies coupled with X-ray diffraction techniques were
performed on samples of untreated and treated sludge to determine chemical species present. The process
variables investigated included time, temperature, and hydroxide concentration. A number of factors influencing
process effectiveness were identified.
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The Tanks Focus Area maintains partnerships to develop, produce, and deploy technical solutions. One of
these partners is the Environmental Management Science Program (EMSP). This program focuses science
on the high-impact needs of the user by teaming scientists and engineers in the research, technology
development, and deployment process. A few examples of ongoing EMSP projects are highlighted below.

• Mechanism of Pitting Corrosion Prevention by Nitrite in Carbon Steel Exposed to Dilute Salt Solutions
will develop a fundamental understanding of the role of nitrite in preventing the breakdown of protec-
tive oxide coating on steel and the onset of pitting. An understanding is expected to lead to superior and
more cost-effective corrosion prevention.

• Removal of Technetium, Carbon Tetrachloride, and Metals from DOE Properties defines a new class of
powerful reducing agents that are particularly effective at reducing technetium to forms not likely to
volatilize during vitrification.

• Fundamental Chemistry, Characterization, and Separation of Technetium Complexes in Hanford
Waste, and Research Program to Investigate the Fundamental Chemistry of Technetium are determining
the fundamental and complexation chemistry of technetium. These data assist DOE to better evaluate
and understand privatization proposals to remove technetium during HLW processing.

• Two of the four alternatives to In-Tank Precipitation at SRS, Ion Exchange Using Crystalline
Silicotitanate (CST), and Alkaline Solvent Extraction, are new technologies that resulted from EMSP
research.

• New Silicotitanate Waste Forms: Development and Characterization presents a new strategy for
disposing of CST ion exchangers by in situ heat treatment to produce an alternate waste form with
improved durability over borosilicate glass.

• Design and Synthesis of the Next Generation of Crown Ethers for Waste Separations compliments an
ESP Crosscutting Program effort on cesium removal. This EMSP technology competed as one of the
top four candidates for SRS salt disposition, illustrating the importance of combining directed research
with technology development.

• Current methods for measuring and predicting long-term glass performance, especially for less-studied
low-activity waste glasses, are not complete. Under the project, Ion-Exchange Processes and Mecha-
nisms in Glasses, EMSP is developing an understanding of the processes and mechanisms controlling
alkali ion exchange and correlating the kinetics of the ion-exchange reaction with structural glass
properties.
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Chromium Removal

Chromium limits the amount of waste that can be added to a glass waste form. Removing chromium from the
waste decreases the amount of glass to be disposed as HLW, significantly reducing disposal costs. In FY98, a
series of small-scale laboratory tests evaluated chromium oxidation for removing chromium from actual samples
of Hanford tank sludge. Testing showed that the removal of the water-insoluble chromium fraction by caustic
leaching was inadequate. Thus, investigation turned to developing an alternative technology for removing
chromium from Hanford sludges. The most promising method to date involves treating the sludge with perman-
ganate. Data documented in the report Oxidative Alkaline Dissolution of Chromium from Hanford Tank
Sludges: Results of FY 1998 Studies (August 1998) will help guide flowsheet development. A bench-scale
demonstration of chromium leaching is planned in FY00.

Hanford Tanks Initiative - Interface Control

The residual hard heel waste in the Hanford Tanks Initiative’s Tank C-106 will be removed using commercially
available technologies. Documentation for site upgrades and vendor interface control was completed for testing
an industrial retrieval system.

The tank will be sluiced to remove most of the waste. Waste remaining after sluicing may exceed the levels
required by agreement between the DOE and Washington State. Technology alternatives to conventional
sluicing are being investigated to remove this residual hard heel waste. Commercially available technologies are
planned to be tested, selected, and installed by FY00.

Cesium Removal from Dissolved Calcine

Several ion-exchange sorbents for removing
cesium from INEEL dissolved calcine waste
were tested and evaluated in FY98. CST, an
inorganic ion-exchange sorbent, was recom-
mended for future demonstration.

Plans for treating INEEL waste call for separat-
ing the site’s liquid and calcined waste, into
high- and low-activity portions. The low-
activity portion must meet the U.S. Nuclear
Regulatory Commission’s definition of low-
level waste. For INEEL waste to meet the
commission’s requirements, the bulk of the
waste’s cesium must be removed. Three ion-
exchange sorbents were tested on simulated
and actual waste. CST was selected for future
demonstration because of its high capacity and
ability to strongly hold cesium for storage.
Results of the laboratory testing and data
analysis will be published in FY99.

Cesium removal tests are conducted in “hot
cells” to prevent radiation exposure to workers.
Hot cells are heavily shielded compartments
with thick lead glass windows and remote
manipulators.
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Technical Assistance for SRS Salt Disposition

Highly radioactive cesium was previously removed from SRS tank supernatant using In-Tank Precipitation.
However, In-Tank Precipitation was suspended in February 1998 because of technical and safety issues related
to unwanted benzene generation during processing. A selection committee evaluated 130 alternative approaches
to separating cesium from the supernatant. Those approaches were narrowed down to four: small-tank In-Tank
Precipitation, ion-exchange using CST, solvent extraction, and direct grouting.

The Tanks Focus Area and ESP Crosscutting Program assisted SRS in identifying alternatives to the previously
identified baseline of In-Tank Precipitation. Technical assistance involved collecting information on technologies
developed through the Tanks Focus Area including CST, cesium removal technology, and alkaline solvent
extraction developed by ESP. Alternatives were evaluated that led to selection and recommendation. A science
and technology roadmap is being prepared for addressing questions and issues that must be answered to
complete the design, construction, and operation of the recommended alternatives.

Defense Waste Processing Facility Liquidus Temperature (TMS ID 2009)

Liquidus temperature is the temperature at which
crystals start to form in molten glass, producing
problems with long-term glass performance and
durability. The existing model for liquidus temperature
is limited by available data, which has led to conserva-
tive waste loading. Better data on liquidus temperature
will reduce the uncertainty in the process control
model so the amount of waste loading in the glass can
be increased resulting in major life cycle cost savings.

Vitrified glass samples were prepared in the laboratory
and measurements taken to document the effect of
glass composition on liquidus temperature. A liquidus
temperature database was developed to support
process control models. The data was presented in a
technical report entitled Liquidus Temperature Data
for DWPF Glass (September 1998).

INEEL Thermal Denitration Process (TMS ID 82)

High nitrate in INEEL waste is detrimental to grout performance. Data was collected for recommending the best
approach to remove nitrate from INEEL low-activity waste. Activities included laboratory and bench-scale
testing of thermochemical denitration and an extensive survey to identify technologies used by the chemical
process industries. The report titled Denitration of High Nitrate Salts Using Reductants (September 1998)
recommended a thermochemical process. Low-activity waste will be immobilized in grout.

Melters combine waste and glass making
materials together at high temperatures. This
crystal formation in the glass results in a
waste form with poor durability.
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Grout versus Glass Life-Cycle Cost Analysis
(TMS ID 82)

Life-cycle cost analyses were conducted for treating tank sludges at
ORR. Results supported evaluation of vendor proposals to treat
TRU wastes in a privatized facility.

Selecting a final waste form for radioactive tank sludges was a
critical decision. Grout and vitrification are two widely accepted
technologies being used by the DOE to immobilize radioactive
waste. Results of life-cycle cost analysis show that final disposal
costs for immobilized remotely handled TRU from ORR would be
$26.6 million for grout and $6.9 million for glass. Although vitrifica-
tion has higher facility processing and decommissioning costs,
disposal costs result in vitrification being more cost-effective. If
permanent facilities are required, life-cycle costs tend to favor grout.
However, if temporary facilities are adequate, life-cycle costs favor
vitrification based on disposal costs and lower volume of immobi-
lized product.

Melter Materials for High-Activity Sodium-Bearing Waste (TMS ID 2092)

Grout and Glass (shown here) waste
forms each have strengths and
weaknesses. Tanks Focus Area life-
cycle cost analysis helps the users to
evaluate their low-activity waste form
options.

A report published in FY98, INEEL HLW Corrosion and Preliminary Glass Formulation for INEEL Zirconia
HAW-Final Report (September 1998) describes melter feed formulations and testing to support INEEL high-
activity waste vitrification. High-activity waste compositions, analysis, appropriate glass formulations, develop-
ment, and glass performance testing must be accomplished to support scaling up the INEEL high-activity waste
vitrification process. Testing will be performed in these areas in FY99 to support process selection decisions.

Presently, vitrification is being studied to immobilize INEEL high-activity wastes. Production-scale vitrification
technologies exist, but they have not been tested for INEEL waste chemistries. Consequently, the reaction of
INEEL waste and melter feed formulation with the construction materials for the melter refractory, melter elec-
trodes, and off-gas system components needs to be determined.

Report References for Data Delivery
Beahm, E. C., et al. Status of Solids Control in Leachates. ORNL/TM-13660. Oak Ridge, Tenn.: Oak Ridge National Laboratory, July
1998

Hrma, P., et al. Liquidus Temperature Data for DWPF Glass. PNNL-11790. Richland, Wash.: Pacific Northwest National Labora-
tory, September 1998.

Lumetta, G. J., et al. Washing and Caustic Leaching of Hanford Tank Sludge: Results of FY 1998 Studies. PNNL-12026. Richland,
Wash.: Pacific Northwest National Laboratory, December 1998.

Mann, N. R., and T. A. Todd, Evaluation and Testing of the Cells Unit Crossflow Filter on INEEL Dissolved Calcine Slurries, INEL/
EXT-98-00749, Idaho Falls, Id.: Idaho National Engineering and Environmental Laboratory, August 1998.

Rapko, B. M. Oxidative Alkaline Dissolution of Chromium from Hanford Tank Sludges: Results of FY 1998 Studies. PNNL-11908.
Richland, Wash.: Pacific Northwest National Laboratory, August 1998.

Smith, H. D., et al. Denitration of High Nitrate Salts Using Reductants. Richland, Wash.: Pacific Northwest National Laboratory,
September 1998.

Sundaram, S. K., et al. INEEL HLW Corrosion and Preliminary Glass Formulation for INEEL Zirconia HAW-Final Report. PNNL-
SA-12012. Richland, Wash.: Pacific Northwest National Laboratory, August 1998.
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Priority
TMS

ID
TFA Task Title Site Site Need PBS Funding Stage Area

1 2009
Waste Loading Improvement for
HAW Glass

SRS SR-2906 SR-HL05 400 5 Immobilization

2
2216,
2359

Salt Removal Systems SRS SR-2902 SR-HL03 630 6 Retrieval

3 1490 Slurry Monitors (CMST) ORR TK-04 OR-43203 Retrieval

4 2093 GAAT Tank Closure ORR TK-09 OR-43203 800 5 Closure

5 347
TRUEX/SREX for Idaho
Pretreatment

INEEL ID-2.1.06 ID-HLW-103 550 5 Pretreatment

6

2010,
2011,
2012,
2118,
2230

Hanford Tanks Initiative Hanford RL-WT013 RL-TW04 7060 6 Closure

7
1985,
2119

Corrosion Probe and Corrosion
Inhibitor Monitoring

Hanford RL-WT04 RL-TW03 345 6
Safe Waste
Storage

8 2094
Waste Form Product Acceptance
Testing

Hanford RL-WT010 RL-TW06 500 5 Immobilization

9 350
SLS for Melton Valley Storage
Tanks

ORR TK-05 OR-43203 500 6 Pretreatment

10 350 CUF SLS for Idaho INEEL ID-2.1.04 ID-HLW-103 200 6 Pretreatment

11 82
LAW Waste Form for Idaho
(Grout)

INEEL ID-2.1.07 ID-HLW-102 800 5 Immobilization

12
881,
1989

Studies of Saltcake Dissolution
and Concentrate Reprecipitation

Hanford RL-WT023 RL-TW04 250 5 Pretreatment

13 233
Control of Leachate Solids
Formation

Hanford RL-WT023 RL-TW04 525 4 Pretreatment

14 2117 Enhanced Sluicing Systems Hanford RL-WT014 RL-TW04 300 5 Retrieval

15 82
Grout & Glass Waste Forms for
ORR

ORR TK-06 OR-38113 1242 5 Immobilization

16 20 OTE Deployment for SRS SRS SR-2921 SR-HW01 130 5 Pretreatment

17
1499,
1511

Borehole Miner and Fluidic Jets
for OHF and BVEST

ORR TK-03 OR-43201 400 6 Retrieval

18 2097 Heel Retrieval for SRS SRS SR-2911 SR-HL03 1100 6 Retrieval

19 2009
Process for Idaho HAW
Immobilization

INEEL ID-2.1.08 ID-HLW-102 700 5 Immobilization

20 2091
Metal Filters for Waste Tank
Ventilation

SRS SR-2901 SR-HL01 50 4
Safe Waste
Storage

21 2007
Variable Depth Fluidic Sampling
and Analysis

Hanford RL-WT09 RL-TW04 300 5 Retrieval

22 1510 Waste Conditioning CPU ORR TK-02 OR-43203 481 6 Pretreatment

23 1510 Pulse Air ORR TK-02 OR-43203 192 6 Retrieval

24 82 ILAW Form Release Test Hanford RL-WT015 RL-TW09 200 4 Immobilization



Priority
TMS

ID
TFA Task Title Site Site Need PBS Funding Stage Area

25 2090
DWPF Level and Density
Monitors (CMST)

SRS SR-2920 SR-HL05 50 Pretreatment

26 21 Cesium Removal Demonstration ORR TK-11 OR-38113 210 7 Pretreatment

27

85,
810,
835,
860,
890

LDUA Deployment at Idaho INEEL ID-2.1.10 ID-HLW-
103

2500 6 Closure

28 350
Parametric Studies of Hanford
Sludge Washing

Hanford RL-WT024 RL-TW05 1550 4 Pretreatment

29 2093 GAAT Tank Isolation ORR TK-10 OR-43203 470 5 Closure

30 1510 Jet Pump ORR TK-02 OR-43203 388 7 Retrieval

31 2092
DWPF Process and Pour Spout
Enhancements (FIU)

SRS SR-2910 SR-HL05 490 5 Immobilization

32 881 Advanced Calcination for Idaho INEEL ID-2.1.02 ID-HLW-101 350 5 Pretreatment

-- 2115 Retrieval Technology Guide N/A N/A N/A 149 - Retrieval

-- 2096 Pretreatment  Analysis Tool N/A N/A N/A 300 - Pretreatment

-- 2113
Safety Technical Integration
Manager (TIM)

Technical Assistance/Integration 280 -

-- 2111 Closure TIM Technical Assistance/Integration 250 -

-- 2111 Retrieval TIM Technical Assistance/Integration 250 -

-- 2109 Characterization TIM Technical Assistance/Integration 300 -

-- 2110 Pretreatment TIM Technical Assistance/Integration 480 -

-- 2112 Immobilization TIM Technical Assistance/Integration 490 -

-- 2108 Technical Implementation Team Technical Assistance/Integration 1580 -

-- 2108 Technical Implementation Team Program Management 711 -

-- Technical Support Services Program Management 1600

TOTALS: 42 Tasks  $30,053 ($ in thousands)

For clarity, only one PBS and Site Need was reported for each technology in this table.  In many cases, the
reported technology will address multiple PBS and Site Needs.



TMS
ID

TFA Task Title Site Site Need PBS Funding Stage Area

Industry Programs

277 Liquid Membrane System for Removal and
Concentration of Transuranic Elements

Hanford RL-WT024 RL-TW05 251 5 Pretreatment

278 Robotic End Effector for Inspection and Sampling of
Storage Tanks

Hanford RL-WT05 RL-TW04 153 6 Retrieval

280 Advanced, Open-Path Atmospheric Pollution Monitor
for Large Areas

SRS SR-2910 SR-HL01 48 4 Retrieval

2173 Dual-Point Impedance Control for Telerobotics ORR TK03 OR-43201 428 4 Retrieval

2198 TARZAN Mobile Manipulator WVDP N/A OH-WV-01 2500 5 Retrieval

N/A WVU: Technology Deployment Various N/A N/A 425 N/A Pretreatment

N/A AEA Ltd: Technology Deployment Various N/A N/A 1000 N/A All

N/A UNDEERC: Technology Assessment N/A N/A 250 N/A Pretreatment

TOTALS: 8 Tasks 5055 ($ in thousands)

University Programs

N/A University Robotics Program ORR N/A N/A 1500 4 Closure

N/A Florida International University SRS N/A SR-HL05 2500 5 Retrieval &
Immobilization

N/A Mississippi State University (DIAL) Hanford N/A RL-TW04 1700 5 Retrieval &
Immobilization

TOTALS: 3 Tasks 5700 ($ in thousands)

Efficient Seperations & Processing Program

1441 Oxidation, Characterization, and Separation of Non-
pertechnetate Species in Hanford Waste

Hanford RL-WT01 RL-TW05 300 3 Pretreatment

204 Advanced Integrated Solvent Extraction Systems INEEL ID-2.1.06 ID-HLW-103 100 3 Pretreatment

206 Bench Scale Testing of Separation Technologies for
INEEL Waste

INEEL ID-2.1.06 ID-HLW-103 325 4 Pretreatment

2213 ESP Program Coordination and Support -ORNL N/A N/A N/A 242 N/A Project
Management

2212 Cost Savings Analysis/Technology Summaries N/A N/A N/A 237 N/A Project
Management

226 Fission Product Solvent Extraction SRS SR-2034 SR-HL04 378 3 Pretreatment

38 Development and Testing of Inorganic Sorbents for
Radionuclide and Heavy Metal Separations

All Sites SR-2009  SR-HL04 235 3 Pretreatment

2215 Ligand Modeling and Design All Sites N/A RL-TW05 80 N/A Pretreatment

248 Salt Splitting Using Ceramic Membranes Hanford RL-WT012 RL-TW05 323 3 Pretreatment

2214 Liaison with Institute of Physical Chemistry Hanford RL-WT012 RL-TW05 100 N/A Pretreatment

245 Advanced Chemical Separations at SRS SRS SR-2033 SR-HL04 388 3 Pretreatment

TOTALS: 11 Tasks 2708 ($ in thousands)



TMS
ID TFA Task Title Site Site Need PBS Funding Stage Area

Accelerated Site Technology Deployment Program

85,
98,
810,
835,
890,
2116,
2232

Improved Systems for Tank Sludge Retrieval ORR TK-02 OR-43203 2550 7 Retrieval

20,21 Electrochemical Ion Exchange for
Contamination Removal

ORR TK-11 OR-43203 3175 7 Pretreatment

1547 Slurry Monitoring Hanford RL-WT013 RL-TW04 220 7 Retrieval

2007 AEA Fluidic Sampler SRS SR-2916 SR-HL01 1250 7 Pretreatment

20,21 Modular Evaporator & Ion Exchange System
for Waste Reduction

ORR TK-11 OR-43203 225 7 Pretreatment

N/A ASTD Mangement N/A N/A N/A 417 N/A Program
Management

TOTALS: 5 Tasks 7837 ($ in thousands)

Characterization, Monitoring, and Sensor Technology Program

214 Ultrasonic Sensors for In-Situ Monitoring of
Physical Properties of Tank Waste

Hanford RL-WT022 RL-TW03 237 5 Retrieval

2015 Integrated Raman Sensor for In-Tank
Corrosion Monitoring

Hanford RL-WT04 RL-TW03 179 4 Safe Waste
Storage

1513 Development of Magnetic Resonance Monitor
for Tc-99 Column Breakthrough

Hanford RL-WT01 RL-TW05 300 5 Pretreatment

1547 Comparative Testing of Pipeline Slurry
Monitors

ORR TK04 OR-43203 350 6 Retrieval

1515 Development of Process Monitors for Cs-137
Column Breakthrough

ORR TK05 OR-43203 250 6 Pretreatment

279 Automated Tank Waste Level Monitor SRS SR-2044 SR-HL01 193 5 Pretreatment

N/A CMST Program Technical Oversight,
Documentation and Project Management

N/A N/A N/A 326 N/A Program
Management

TOTALS: 7 Tasks 1835 ($ in thousands)

Robotics Program

2085 Houdini-II Remotely Operated Vehicle System ORR TK09  OR-43203 970 6 Retrieval

2086 Remotely Operated Vehicle (ROV) System for
Horizontal Tanks

ORR TK09 OR-43203 600 6 Retrieval

2087 Remote Maintenance Design for Tank Waste
Compact Processing Units

ORR TK11 OR-43202 150 4 Retrieval

2088 Automated Analysis Tool for Waste Feed Tanks Hanford RL-WT09 RL-TW04 100 4 Retrieval

2089 Modeling and Analysis Applied to the West
Valley Demonstration Project Remote Tool
Delivery (RTD) System

ORR N/A N/A 173 5 Retrieval

TOTALS: 5 Tasks 1993 ($ in thousands)

For clarity, only one PBS and Site Need was reported for each technology in this table.  In many cases, the
reported technology will address multiple PBS and Site Needs.
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In less than three years, our nation moved from discovering the atom to harnessing its power.   During World War II,
the United States constructed plants to enrich uranium, reactors to produce plutonium, and reprocessing plants to
extract plutonium for the production of nuclear weapons.   These activities continued to grow as we increased produc-
tion during the Cold War thereby creating large volumes of radioactive waste.  Today, we are faced with a recalcitrant
nuclear waste legacy that is found in many forms, compositions, and storage configurations.  Almost 100 million
gallons of these radioactive wastes are currently stored in tanks.

In 1989, the U.S. Department of Energy (DOE) established the Office of Environmental Management (DOE-EM) to
clean up these legacy waste sites that span the nation.  Because this technical challenge is only paralleled by the
original development of nuclear fuel and the atomic  bomb, technology development is a crucial component for the
long-term success and accomplishment of this environmental mission.  The DOE-EM has assigned the Tanks Focus
Area the responsibility for development and complex wide integration of technical solutions to enable and enhance the
remediation of the DOE's waste tanks.  The Tanks Focus Area supports EM by addressing critical scientific and
technical challenges of characterizing, retrieving, treating and immobilizing tank waste to support our nation's goal to
close the tanks in a way that is environmentally and technically sound.

The Tanks Focus Area is an integrated team of dedicated, highly motivated people, bringing together our nation's
leading technology developers and site users to safely, efficiently and expeditiously remediate the tanks and their
associated waste.  The Tanks Focus Area efforts are strategically focused on four locations: Hanford Site, Idaho
National Engineering and Environmental Laboratory, Oak Ridge Reservation, and the Savannah River Site.  Tank
Cleanup is among the most challenging of the Department's intractable problems.  By providing timely technology
cleanup solutions and through effective complex-wide integration, the Tanks Focus Area is playing a major role in
meeting that challenge.

Jeff Frey
Tanks Focus Area Program Manager

THE TANKS FOCUS AREA STRATEGY

The U.S. Department of Energy Office of Environmental Management is tasked

with a major remediation project to treat and dispose of radioactive waste in hun-

dreds of underground storage tanks.  These tanks contain about 90,000,000 gallons

of high-level and transuranic wastes.  We have sixty-eight known or assumed leaking

tanks, which allow waste to migrate into the soil surrounding the tank.  In some

cases, the tank contents have reacted to form flammable gases, introducing additional

safety risks.  These tanks must be maintained in the safest possible condition until

their eventual remediation to reduce the risk of waste migration and exposure to

workers, the public, and the environment.  Science and technology development for

safer, more efficient, and cost-effective waste treatment methods will speed up

progress toward the final remediation of these tanks.

The DOE Office of Science and Technology established the Tanks Focus Area to

serve as the DOE-EM’s technology development program for radioactive waste tank

remediation in partnership with the Offices of Waste Management and Environmen-

tal Restoration.  The Tanks Focus Area is responsible for leading, coordinating, and

In less than three years, the Manhattan
Project, led by the U.S. Army Corps of
Engineers, created the infrastructure
necessary to build the world's first atomic
bomb. Facilities ranging from production
reactors  to fuel reprocessing plants, such
as B-Plant at the Hanford Site, were built
to achieve this mission.
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High-Level and Low-Level Waste
Radioactive waste in the United States is defined and regulated by the source of the waste, not its radioactivity. High-level

waste is waste created by the chemical separation of uranium and plutonium from undesirable radioactive elements. Low-

level waste is a default category for radioactive waste that is not spent fuel, high-level, or contains large amounts of transu-

ranic waste.  Transuranic elements are those occuring after uranium in the periodic table.  It can include liquid waste or

contaminated clothing, tools, and equipment.

facilitating science and technology development to support remediation at DOE’s four major tank sites: the

Hanford Site in Washington State, Idaho National Engineering and Environmental Laboratory in Idaho, Oak

Ridge Reservation in Tennessee, and the Savannah River Site in South Carolina.  The technical scope covers the

major functions that comprise a complete tank remediation system: waste retrieval, waste pretreatment, waste

immobilization, tank closure, and characterization of both the waste and tank.  Safety is integrated across all the

functions and is a key component of the Tanks Focus Area program.  The Tanks Focus Area works with other

organizations that fund waste tank science and technology, including the Office of Waste Management, Office

of Environmental Restoration, and Office of Science and Technology.

The Tanks Focus Area: Program Investments
The development of nuclear weapons, testing of reactors, and production of

specialty isotopes generated billions of gallons of nuclear waste.  A significant portion

has been stored in underground tanks over the last 50 years.  Coming from many

different processing sources, this waste is made up of a vast array of hazardous

chemicals and radioactive elements.  Approximately 90 million gallons of waste are

currently stored in 273 underground tanks across the U.S. Department of Energy

complex.

The DOE-EM is working to convert the waste into a stable form for storage,

preventing release into the environment.  To reduce the costs associated with the

maintenance of the tanks and their waste, called “mortgage” costs, the DOE-EM is

closing tanks.  These activities are documented in a plan titled “Accelerated Cleanup:

Paths to Closure,” formerly called the “2006 Plan.”

The cleanup is progressing at different schedules, and with different approaches,

at each of the four tank sites.  All sites used different variations of nuclear production

processes, resulting in different wastes and storage tank designs.  Currently, the

Savannah River Site has the only facility to prepare tank waste for permanent dis-

posal.  An estimated 33,000,000 to 34,000,000 gallons of waste at this site contain

about 534,000,000 curies of radioactivity. The radiation levels associated with the

curie content are so high that specialized handling and processing equipment is

required. While some equipment to perform these tasks exists in industry, it must be

modified to survive the harsh radiation, chemical, and thermal conditions.  The

Savannah River Site is retrieving, treating, and immobilizing waste into solid glass

logs.  Glass logs are created at a rate of 200 per year at the Defense Waste Processing

The waste has undergone a number of
chemical reactions. These reactions
resulted in several waste forms, from
liquids to rock-hard saltcake.  Some waste
has adhered to in-tank equipment and tank
walls.

Refining uranium and creating  plutonium
for atomic bombs generated radioactive
wastes. Some waste was stored in
underground tanks until it could be
processed later.
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Facility.  At this rate, it will take until FY 2028

to process all of the Savannah River Site waste.

The Hanford Site is bringing in private

companies to build and operate tank waste

treatment facilities.  According to the current

schedule, the Hanford Site will complete

treatment of its 55,000,000 gallons of waste,

containing about 198,000,000 curies of radioac-

tivity, and close its 177 tanks in FY 2032.

The Idaho National Engineering and

Environmental Laboratory is determining the

preferred option for treating its tank waste.

This is an early step in the process for treating

2,000,000 gallons of liquid waste, containing

about 2,000,000 curies of radioactivity and

176,550 ft3 of calcine waste, containing

50,000,000 curies of radioactivity.  The Idaho

National Engineering and Environmental

Laboratory will provide treated waste for

transport to the national repository by FY 2035.

The Oak Ridge Reservation also plans to

use private companies to treat its 600,000

gallons of waste containing 31,000 curies.  To

prepare for waste treatment, the Oak Ridge

Reservation is consolidating all of its tank

waste around the site to a single location. The

Oak Ridge Reservation will prepare its inactive

tanks for closure by FY 2000.

The total projected cost for removing the

waste, treating and immobilizing it for disposal,

and closing the tanks is approximately $50,000,000,000 over the next 30 years.  Many critical decisions will

occur in the next ten years - investing in technical solutions to these challenges can provide a large return on its

investment.

The Importance of Waste Tank Remediation
Many tanks storing these wastes were built over 50 years ago and now exceed their design life expectancy.

As tanks continue to be used past their design life, the likelihood of leaks to the soil and groundwater increases.

To date, 68 tanks are known or are suspected of leaking waste.  Once released to the environment, the waste is

Hanford Site
• We are ensuring the feed and waste products meet contract requirements for

the private vendor’s vitirfication programs.
• Our technologies are preparing for vitrification by retrieving waste from

tanks, processing sludge, vitrifying waste, and examining waste product to
ensure it meets high level waste acceptance criteria.

• The Hanford Site is using our technology to close single-shell tanks and
ensure safe operations and lower operating costs for double-shell tanks.

Idaho National Engineering and Environmental Laboratory
• We are providing technical options for complete processing of acidic wastes

to meet Environmental Impact Statement and Title 1 Design schedules.
• Our technologies are sampling tank heels to determine requirements for

wastes left after cleanup and end tank use.

Savannah River Site
• We are helping the DWPF meet annual goals for glass production in support

of DOE Strategic Goals and the 2006 Plan
• To ensure DOE meets long-term waste processing requirements, we are

providing a second-generation supernate treatment process.
• Our Salt Dissolution and Retrieval Programs are required for the DWPF to

meet glass production goals and provide much needed tank storage capacity.
• TFA’s technologies are retrieving sludge heels, cleaning tank surfaces, and

stabilizing tank structures of four tanks - two of which are the first high-level
waste tanks to be closed in the DOE complex.

• Our technologies are reducing the volume of immobilized waste products
and the volumes returned to the tanks from the immobilization process.

Oak Ridge Reservation
• Our technologies are cleaning and stabilizing seventeen tanks so they can be

closed by the year 2002.
• We are pretreating waste as part of the consolidation process to meet 2006

plan requirements.
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difficult and costly to characterize, recover, and treat.

Based on stakeholder participation, the U.S. Depart-

ment of Energy plans to remove the waste and

convert it into a stable long-term waste form.

Technical Challenges Abound
The U.S. nuclear legacy tank waste problem is like no other problem in the nation; several technical

challenges must be overcome.

The first significant challenge is the sheer amount of waste and size of the radioactive material inventory

involved.  Stated simply, this is a lot of waste to retrieve and process over the next 30 years.  Not all of the

technical issues have been resolved to support processing within this time.  Financial resources to address these

problems are limited, thus, technical solutions need to fit within the government’s budget.

Second, the waste is chemically complex and unique - different from anything else in the world.  Approxi-

mately 98% of the tank waste is alkaline.  The remaining 2% is the Idaho National Engineering and Environ-

mental Laboratory acidic tank and calcine wastes.  Typically, tanks were constructed of carbon steel and

designed to contain alkaline wastes.  Chemicals, primarily sodium hydroxide, were added to change acidic

wastes to alkaline wastes because acids corrode through carbon steel.   Most of the rest of the world’s experience

The Tanks Focus Area provides technical solutions to tank waste remediation chellenges using a system approach that encompasses five
functions (shown above in bold type).  This conceptual diagram illustrates the path to complete radioactive waste tank remediation.

Magnitude of the Problem
If the tank waste were spread across a football field,

the waste would stretch up 28 stories - half the height

of the Washington Monument.
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with radioactive waste treatment is with

acidic wastes, limiting the pool of

existing knowledge and technology and

requiring first-of-a-kind processes.

Third, the U.S. Department of

Energy is committed to manage the tanks

and conduct remediation processes

safely.  Tank activities must avoid

operating situations with a potential for

igniting the waste or causing it to leak

from the tank, either of which results in

highly undesirable release to the envi-

ronment.  Operations must comply with

all applicable federal and state regula-

tions, which vary for each site.

Tank Cleanup is a
Multifaceted Problem

Our primary goal is to ensure that all

activities occurring in and around the

tanks are as safe and cost effective as

possible.  We must find timely ways to

retrieve waste from tanks at rates that

meet the glass canister production and

tank closure schedules.  We must find

ways to prepare and separate the waste

so that only the elements that are highly

radioactive are vitrified, that is, turned

into glass logs.  Immobilization pro-

cesses that transform liquid waste into

solid waste forms must be efficient and

result in environmentally acceptable

waste forms that can be stored for

thousands of years.  We must determine

the most effective and cost-efficient way

to close tanks.  We must characterize

tanks and wastes and monitor the

performance of all process steps. The Tanks Focus Area strives to deliver the technical solutions that provide the most benefit
to the waste tank sites.

Hanford - Hanford Site
INEEL - Idaho National Engineering

and Environmental Laboratory
ORR - Oak Ridge Reservation
SRS - Savannah River Site
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The Tanks Focus Area Provides the Solutions
Working with our partner programs at the waste tank sites and within the Department of Energy, Office of

Environmental Management’s, Office of Science and Technology, we are focusing to solve the critical technical

challenges of tank remediation.  Science and technology for waste treatment are necessary to advance Tanks

Focus Area objectives.  We work

with the sites to identify key

challenges and balance today’s

needs with tomorrow’s risks.

The Tanks Focus Area Adds Value
The Tanks Focus Area works with the sites to provide technical solutions to prevent cost increases above

those currently projected, by reducing technical risk and establishing viable baselines.  The program emphasizes

the site’s ownership of the technology - building teams focused on providing specific solutions within the Tanks

Focus Area’s scope.

The Tanks Focus Area uses a technical framework to respond to the changing

site priorities.  This framework builds upon the DOE-EM goals set for its waste

management and environmental remediation programs.  The DOE-EM Office of

Waste Management has performance objectives for the number of high-level waste

canisters to be produced and the number of tanks to be closed.  The DOE-EM Office

of Environmental Restoration has performance objectives for the number of radioac-

tive waste tanks to be cleaned and ready for closure.  The Tanks Focus Area, along

with its partner programs, provides the technical solutions that enable the sites to

meet these performance objectives.  Our partner programs include Industry, Univer-

sity, International, Crosscutting, and EM Science Programs led by the Office of

Science and Technology.

The technical solutions from the Tanks Focus Area and its partners are grouped within the following five

problem elements: safe waste storage, waste mobilization and retrieval, tank closure, waste pretreatment, and

waste immobilization.  These problem elements comprise a system approach, meaning each problem element is

part of the system solution to solving tank remediation  problems.

SAFE WASTE STORAGE

The Tanks Focus Area emphasizes leak detection, leak avoidance, and cost effective tank farm operation.

All four waste tank sites have taken measures to remove excess liquids from tanks that have exceeded their

design life expectancy, reducing the potential for release to the environment.  This includes all single-shell

containment tanks.  Although there are no indications of leakage, even the double-shell containment tanks are

approaching the end of their design lives.  These tanks must be used up to 25 more years to support cleanup

schedules.  Tools to monitor corrosion are needed to detect and avoid leaks.  Developments to upgrade the tank

farm infrastructure will reduce annual operating and maintenance costs.

Solutions mean savings down the road
The cost savings resulting from the use of Tanks Focus Area technologies

are critical to achieving cleanup goals within the available budget.

The Light Duty Utility Arm is a flexible
arm, designed to work in the harsh tank
environments, with a gripping tool that can
grasp small objects such as this
characterization probe.
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Corrosion Probe Saves Money and Reduces Worker Exposure
The Hanford and Savannah River Sites control waste chemistry by adding

corrosion inhibitor solutions to prevent corrosion.  Currently, corrosion inhibitor

additions are made based on laboratory chemical analysis of waste samples taken

every two years.  This method is slow, labor intensive, and adds to the waste volume

that must ultimately be processed, adding to the overall processing cost.  Real-time

monitoring of the corrosion processes will better define when to add corrosion

inhibitors, saving money and reducing worker exposure.  The Tanks Focus Area is

developing a real-time, in-tank corrosion probe to realize these benefits at the

Hanford and Savannah River Sites.  A first generation corrosion probe was deployed

in FY 1997 at the Hanford Site.  During FY 1998, data generated by the first probe is

being analyzed to define improvements for a second generation probe.  The Hanford

and Savannah River Sites plan to have fully operating systems available  in FY 2000.

NO3/NO2/OH Monitor Reduces Worker Exposure and Regulates Corrosion Inhibitor
The NO

3
/NO

2
/OH monitor continuously monitors in-tank chemistry.  Currently, the Savannah River Site

samples and analyzes tank waste to ensure that the ratios of nitrate (NO
3
) to nitrite (NO

2
) to hydroxide (OH) are

within limits that minimize the corrosion of their carbon steel tanks.  In FY 1997, the Tanks Focus Area and the

Characterization, Monitoring and Sensor Technology Crosscutting Program contracted with a vendor to develop

an NO
3
/NO

2
/OH monitor based on Raman spectroscopy technology.  With this technology, additional, and more

timely data will be available allowing rapid response to changing NO
3
/NO

2
/OH concentrations.  The cost for

sampling and associated worker exposure decrease with use of the in-tank monitor.  Constant monitoring will

allow smaller and more frequent chemical additions to adjust the tank’s chemistry.  For this technology, the

Tanks Focus Area linked the producer of the monitor, the Savannah River Site users, and the Tanks Focus

Area’s technical experts into a team focused on both development and deployment of the technology.  This team

is working toward FY2000 deployment.  If successful, the technology could be deployed in a number of tanks at

the Savannah River and Hanford Sites.

Metal Filters for Waste Tank Ventilation Reduce Cost and Worker Exposure
High Efficiency Particulate Air (HEPA) filters are used throughout the U.S. Department of Energy complex

to assure that air emissions to the environment are free of radioactive particulates.   HEPA filters are generally

constructed of a fiberglass paper, capturing at least 99.97% of particles 0.1-micron in diameter and larger.

These filters are susceptible to moisture, causing high pressure drops across the filters and even the eventual

failure of the filters.  The filters must be replaced periodically; this is a labor intensive operation resulting in

personnel radiation doses, potential exposures to contamination, and generation of radioactive wastes.  The

Tanks Focus Area, together with Industry Programs, is developing an alternative filtration technology.  The

sintered stainless steel metal HEPA filter can provide durable filtration that eliminates many shortcomings of

fiberglass media filters.  Preliminary tests show that the metal filters are as efficient as traditional fiberglass

filters, but can be cleaned with water, are suitable for reuse, and are unaffected by moisture.  These filters will

save money, reduce waste, and protect workers.

The first generation corrosion probe is
designed with strategically placed
electrode arrays that measure the
electrochemical noise generated by tank
corrosion processes.
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The radioactive waste in Tank 19 contains
sludge, water, and other materials.
Samples are needed of this waste to
determine how much cleaning is required
before the tank can be closed.

WASTE MOBILIZATION AND RETRIEVAL

As of FY 1997, 273 tanks in the U.S. Department of Energy complex require closure. Recently, two tanks at

the Savannah River Site were the first high-level radioactive waste tanks to be officially declared closed.  For a

tank to be declared closed, the tank must be out of service and in a condition that will prevent any release of the

residual wastes.  The closure criteria are defined by stakeholder groups including state regulatory agencies.

Most of the remaining tanks require the retrieval of wastes before the tank can be closed.  The waste types to be

retrieved include liquids, saltcake (a concrete-like crystalline solid), sludges (a thick suspension of solids and

liquids), and miscellaneous debris (pieces of metal, concrete, etc.).  Each waste type and combination represents

a technical challenge.  Technical solutions that enable sites to remove the various waste types are needed to meet

the plan titled “Accelerated Cleanup: Paths to Closure.”

Retrieval processes must not add excess water to the system.  Additional water increases the cost of process-

ing the waste and could cause problems in tanks susceptible to leaks.  In addition, retrieval processes must not

cause the waste to congeal or solidify and plug the waste transfer pipes. The Savannah River Site and Oak Ridge

Reservation are actively retrieving wastes from their tanks.

Fluidic Sampler Takes More Representative Tank Waste Samples
The Savannah River Site needs an improved method to verify the composition of retrieved waste before it is

sent for processing.  With the current method, a grab sampler is inserted into the tank, waste is maneuvered into

the sample chamber, and the sample is withdrawn from the tank.  This method is

hands-on labor intensive, resulting in substantial radiation exposure to workers.

Tank mixing must be stopped to take the sample, and laboratory analysis completed,

before waste transfer can begin.  This creates a significant disadvantage for waste

tank operations.  AEA’s Fluidic Sampler is an improvement because workers are not

exposed during sampling, it requires less maintenance, it can gather more representa-

tive samples, and mixing operations can continue while the sample is acquired.

During FY 1997, the Tanks Focus Area and International Programs, designed,

fabricated, cold tested, and delivered two samplers.  The Savannah River Site

received a third sampler for deployment in FY 1998 under the Accelerated Site

Technology Deployment Program.  The Hanford Site is adapting the fluidic sampler

system to collect samples at varying depths in a tank.  These samples are critical to

private vendor vitrification contracts: representative samples and rapid analyses are

needed to ensure the waste meets vitrification specifications.  An on-line analytical

technique, Laser Ablation/Mass Spectrometry (LA/MS), will be included with the variable depth fluidic sampler

at the Hanford Site to meet this requirement in FY 2000.

Dissolving Saltcake in Tank Annulus Reduces Secondary Waste
Several years ago, the Savannah River Site’s Tank 16 leaked waste into the space between the primary and

secondary containment walls.  This space is called the tank annulus.  A portion of the leak overflowed the

containment and was released to the soil.  Most of the waste was immediately removed and the tank interior

cleaned.  However, residual waste in the annulus has dried into saltcake.  This saltcake may need to be removed
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before tank closure.  In FY 1998, the Savanna River Site with the Tanks Focus Area

and Industry Programs is deploying a saltcake sampler to retrieve samples from the

annulus.  From these samples, total quantity of chemicals and radionuclides remain-

ing in the annulus will be determined.  If these quantities exceed limits set by the

U.S. Department of Energy and South Carolina State regulators, the Department of

Energy will deploy saltcake dissolution and retrieval technologies to reduce the

saltcake volumes to acceptable limits.  The goal is to use a technique that transfers

dissolved salt at the same rate as the salt dissolves to avoid excess water accumula-

tion in the annulus.  This controlled salt dissolution and removal ensures that the

water level never exceeds the secondary containment wall.  Lessons learned from

removing the saltcake from the Tank 16 annulus will be transferred for future use in

other tanks at the Savannah River Site.

Sludge Heel Retrieval Prepares Tank 19 for Closure
Recently, the Savannah River Site, with support from the Tanks Focus Area, closed two high-level waste

tanks.  The site will close two additional tanks by the end of FY 2000.  Tank 19, has a sludge heel that contains

a sand-like material called zeolite.  This heel must be removed to meet negotiated closure requirements.  The

conventional method for heel removal uses pressurized water jets to mix the sludge into a slurry that can be

pumped from the tank.  Because of the nature of the waste in this tank, the conventional removal method has

not worked.  In addition, the conventional method adds to the waste, increasing treatment costs.  The Tanks

Focus Area is working with the Savannah River Site to test commercially available pumps and mixers to

suspend the sludge with a modest amount of water before transfer.  These mixers are an inexpensive alternative

to conventional mixing technologies because they operate in the tank and do not require extensive external

support systems and structures.  If the FY 1998 activities are successful, the Oak Ridge Reservation will deploy

this technology under the Accelerated Site Technology Deployment Program to suspend sludge in their active

waste tanks in FY 1999.

New and Existing Technologies Clean Gunite Tanks
At the Oak Ridge Reservation Gunite and Associated Tanks Remediation

Project, new and existing technologies have been combined to remove sludge from

Tanks W-3 and W-4 in FY 1997 and FY 1998.  Sludge removal is difficult because

the tank interiors have limited access and small objects are often found at the bottom

of the tanks.  The Tanks Focus Area and its partners developed the Gunite Tank

Cleaning System.  The system consists of a Modified Light-Duty Utility Arm,

Confined Sluicing End Effector, and a multi-functional and remotely operated

vehicle called Houdini.  Together these technologies help clean the tank to meet

closure criteria.  The Confined Sluicing End Effector uses a high-pressure water jet

paired with a jet pump to loosen sludge from the tank bottom and transport the

sludge from the tank. The system is designed to mobilize sludge without damaging

the gunite tank.  The Confined Sluicing End Effector is moved around inside the

tank with the Modified Light Duty Utility Arm and Houdini.  Houdini can be fitted

with a robotic arm, a plow, and a camera depending on task to be done.  Overview

In Tank 16, waste leaked through the
primary tank into a secondary shell.
Removing this waste will require a
retreival technology capable of working
in tight spaces.

Waste needs to be consolidated at the Oak
Ridge Reservation to allow a private
company to treat the waste. The Confined
Sluicing End Effector and Houdini vehicle
were used to remove hazardous waste from
Oak Ridge's Tank W-3.
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cameras in the tanks, on the Modified Light-Duty Utility Arm, and Houdini, developed by the Tanks Focus Area

provide equipment operators a view of the tank interiors and waste removal activities.  This versatile and

integrated system combines the best aspects of several technologies to retrieve tank waste.  The Oak Ridge

Reservation successfully used this system to retrieve tank waste in FY 1997 and will use it again in FY 1998.

The Oak Ridge Reservation expects to complete retrieval operations in Tanks W-3 and W-4 during FY 1998.

The removed wastes will be consolidated at the Oak Ridge Reservation’s Melton Valley Storage Tanks by FY

2002 so private companies can treat the waste for disposal.

Pulse Air Mixer in Staging Tank Performs Large-Scale Mixing to Allow Complete Transfer
The Oak Ridge Reservation’s gunite tanks are far from the facility where retrieved waste is being consoli-

dated for private company treatment.  Retrieved wastes must be transferred over several miles through a 2-inch

pipe.  The waste must be “staged” to avoid conditions that might cause plugging of the transfer line.  Staging is

the collection of waste in a holding tank - allowing the solids in the waste to settle.  A mixing method is needed

to keep the solids suspended, preventing problems during transfer.  During FY 1997, the Tanks Focus Area

tested Pulsair™ Incorporated’s pulse air mixer to meet this need.  Pulse air mixing requires less water addition,

has no moving parts, and does not add heat - significant improvements over mixer pumps.  Pulses of air are

introduced near the tank floor using large horizontal, circular plates positioned just above the tank floor.  The

bubbles vigorously move the waste, mixing solids from the tank floor and maintaining solids in a uniform

suspension ideal for waste transfer.  In FY 1998, the Pulsair™ mixer will be used in the Oak Ridge Reservation

Gunite and Associated Tanks remediation transfer staging tank.

Pulse Jet Pump Mobilizes Sludge
Radioactive waste tanks were not designed with retrieval in mind. At the Oak

Ridge Reservation, thick sludge must be retrieved from several cigar-shaped tanks

known as the Bethel Valley Evaporator Service Tanks (BVEST).  No simple method

exists to deploy retrieval tools into these tanks.  The Tanks Focus Area, together with

International Programs and industry partner AEA Technologies, Inc., provided the

fluidic pulse jet pump to mobilize the BVEST sludges in FY 1997.  AEA’s Pulse Jet

Pump combines a tank’s available liquid and sludge using pulse tubes and air ejectors.

The air ejectors apply suction to the tubes, filling them with the liquid.  Then, air is

applied to the tubes forcing the liquid out and agitating the waste.  This process is

repeated until the waste, now a slurry, is suitable for retrieval with a pump.  The AEA

Pulse Jet Pump reduces maintenance costs, reduces the need to add liquid, and can

use in-tank piping where available.  These characteristics reduce operating costs.

Operation of this system will continue through FY 1999 as part of the Accelerated

Site Technology Deployment Program.

Adapted from Industry: Borehole Miner
The Oak Ridge Reservation’s Old Hydrofracture Facility tanks are inactive tanks with sludge heels that

must be removed and transferred to a consolidation facility for subsequent treatment by private companies.  The

tanks are cylindrical, lie horizontally, and have very limited access -  a challenge to retrieve waste from.  The

Borehole Miner uses a high-pressure water jet discharged from an extendible nozzle to break up and mobilize

At the Oak Ridge Reservation, thick sludge
must be retrieved from several cigar-
shaped tanks.  Waste is mixed with the
pulse jet fluidic mixing pump. It works like
a syringe, pulling out tank waste and then
shooting it back into the tank under
pressure.
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saltcake and sludges for pumping.  The Borehole Miner was adapted from the mining

industry where it is used to selectively wash away ore-bearing soils from a borehole.

The applications are extremely similar: both are very restricted places and require

mobilization of heavy material for pump-based retrieval.  The water jet nozzle

operates at pressures up to 3,000 pounds per square inch and can be remotely

extended, rotated, and angled.  This range of motion enables thorough cleaning of the

tank surfaces when compared with previous retrieval technologies.  In FY 1997,

design, fabrication, and testing of the system was completed in preparation for the

retrieval of residual waste in the Oak Ridge Reservation’s Old Hydrofracture Facility

tanks during FY 1998.

Private Companies Demonstrate Technologies to Retrieve Tank Waste
The Hanford Tanks Initiative is a cooperative effort between the Tanks Focus

Area and the Tank Waste Remediation System at the Hanford Site, tasked to define

retrieval performance objectives that lead to tank closure after FY 2001.  The goal is

to help determine and resolve closure issues for tanks and to broaden industrial

retrieval services for DOE-EM.  Both goals support successful waste treatment by

private companies.

At the Hanford Site, regulations require removal of waste to within specified

limits or as much as technically possible, whichever is less.  The existing technique,

called past-practice sluicing, does not reliably remove hard heels from the tanks and

adds a significant amount of water to the waste. Neither of these characteristics is

desirable.  In addition, the waste retrieved from tanks must meet Hanford Site specifi-

cations to prevent pipeline plugging.  Commercially available vehicle-based and arm-

based retrieval systems and real-time slurry monitors are being developed to meet the

removal requirements.

Based on successful demonstrations of arm-based and vehicle-based commercial heel retrieval technologies

in FY 1997, the Hanford Tanks Initiative awarded two contracts for system definition for use in Tank

241-C-106.  After evaluating and comparing the two systems in FY 1998, a single system will be selected for

use in Tank 241-C-106.  This system will follow a bulk waste sluicing campaign, removing the residual waste to

meet regulatory requirements.  Real-time slurry monitors provide physical data, normally provided by time-

consuming sampling and laboratory analysis, to verify the waste meets specifications during retrieval and

transfer operations.  During FY 1999, the slurry monitor will be evaluated to ensure the slurry monitor is ready

for “hot” operations in FY 2000 and FY 2001.

The Borehole Miner uses a high-pressure
water jet to remove radioactive waste, but
adds less water than conventional methods.

Four companies demonstrated technologies
that they believe could survive the harsh in-
tank conditions and remove the waste.

Hanford Tanks Initiative
The Hanford Tanks Initiative (HTI) is demonstrating technologies and costs for characterizing and removing

high-level radioactive waste from single-shell storage tanks. HTI will establish retrieval performance

evaluation criteria objectives for the end-state definition for Hanford single-shell tanks.
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TANK CLOSURE

Between FY 1997 and FY 2001, the U.S. Department of Energy will close or prepare to close 21 tanks; four

at the Savannah River Site, sixteen at the Oak Ridge Reservation, and one at the Hanford Site.  Two additional

tanks will be closed at the Idaho National Engineering and Environmental by FY 2006.  By closing the tanks,

the U.S. Department of Energy greatly reduces the risk of exposing people or the environment to hazardous

chemicals and harmful radioactive material. In addition, by closing tanks the U.S.Department of Energy reduces

the cost of maintaining the sites and keeps its agreements with regulators and the public.  To meet tank cleaning

and closure goals, the sites require data gathering technologies to support the negotiation of closure criteria with

their local regulators.  They also require cleaning methods that do not introduce excess water or chemicals that

have undesirable effects on downstream processes.  Finally, the sites require stabilization technologies to

encapsulate or immobilize residual waste and provide structural integrity and isolation.  Closure of radioactive

waste tanks has become a key element in the tank sites’ baseline plans for reducing mortgage and accelerating

cleanup while reducing the potential for inadvertent release of tank wastes to the environment.

Closing Savannah River Site Tanks Minimizes Maintenance Costs
The Savannah River Site closed two of its underground radioactive waste storage

tanks - Tanks 17 and 20.  These were the first high-level waste tanks officially closed

within the U.S. Department of Energy complex.  The strategy for closing the tanks

was to remove as much waste as feasible, to meet closure requirements negotiated

with the state, and to create a cement-like monolith inside the tank to trap the small

amounts of remaining waste and to stabilize the tank physically.  It was determined

that Tank 20 could be closed with a cement-like monolith alone.  The Tanks Focus

Area provided the reducing grout formulation and grout pour testing that ensured

adequate encapsulation of the  residual waste to meet closure criteria.  Initial tests

showed that sequentially pouring the cement-like material into the tank would

effectively encapsulate the remaining sludge.  The careful testing, preparation, and

process monitoring contributed to the overall success of this project.  As tanks are

closed, many operations and maintenance costs are eliminated forever.

Tank closure required several steps.  First, sludge-entraining reducing grout was poured into the tank to

inhibit the spread of soluble radionuclides that could leach to the groundwater.  Then, a controlled low-strength

material was added to the tank. When the top of the tank sidewalls was reached, a high-strength, intrusion

prevention grout was added to fill the dome.  The high-strength material prevents future intrusion and provides

stability for the tank dome. The tank risers - pipes leading from the tank dome through several feet of soil to the

surface - were filled with the controlled low-strength material and the distribution pipes into the tank were

capped.  The resultant cement-like monolith is highly resistant to groundwater leaching and structurally very

stable against external forces, such as earthquakes.

In Tank 17, the site removed some residual waste with a sluicing technique (called a water monitor) and a

“finishing” technique (called a water mouse).  The sluicing technique used a focused water stream to break up

Tests show that sequentially pouring grout
into Tank 20 would trap the small amount
of remaining sludge. These tests were
conducted in "swimming pools" with a
diameter of thirty feet.
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and direct the sludge heel to a transfer pump intake.  In this effort, some sludge was

pushed to the tank edges.  The water mouse, which was an easily controlled in-tank

water jet unit, redirected the residual sludge from the tank edges so that it could be

readily mixed with the entraining reducing grout.  A modified grout pouring approach

was used with the same grout formulations used in Tank 20.  Future tanks will be

closed with modified grout formulations that reduce the cost for closing tanks.  These

modified pouring and formulation approaches are a direct result of lessons learned

during the closure of Tank 17 and Tank 20.

Hanford Site Vadose Zone Monitoring Helps Develop Closure Criteria
Because 67 of the Hanford Site’s tanks are suspected leakers, tank closure criteria

must consider not only the inventory of chemicals and radionuclides in the tank, but

must also consider what has leaked into the surrounding soils (vadose zone).  The

Tanks Focus Area, through the Hanford Tanks Initiative, supports the development of

closure criteria by developing the tools needed to learn how much waste is in the soil

near the tank. The Hanford Tanks Initiative will select, fabricate, and demonstrate

analytical instrumentation and soil samplers to be deployed with the cone penetrometer in the soil near Tank

241-AX-104 in FY 1998.  Samples will be taken to verify the quantity and extent of contaminants leaked into

the soil and vadose zone.  Discrete soil samples will be taken and the contaminant signatures validated on-

location before sample selection and shipment to the laboratories for analysis.  Mapping the extent of contami-

nants and laboratory analysis of selective soil samples will reduce uncertainty associated with the estimates of

radionuclides and hazardous chemicals in the plume.  Determining the extent of subsurface contamination

provides valuable data for developing closure criteria.

Waste leaked from Tank 241-AX-104 at the
Hanford Site into the surrounding soil. The
plume information shown in this model of
the tank farm needs to be validated so the
tanks can be closed.

A skid-mounted cone penetrometer will
push a state-of-the-art sensor system into
the soil surrounding the tanks. The sensor
system provides information on the
location, extent of migration, and
concentration of radionuclides.

Mapping Leaks
Mapping the location, extent of migration, and concentration of radionuclides and

hazardous chemicals in the soil around Hanford Site single-shell tanks is critical.

With this information, the extent of tank waste leaks can be understood and

characterization and retrieval tasks can be monitored to ensure additional waste

isn't released into the environment.

Characterizing Residual Waste Supports Tank Closure Decisions
Prior to tank closure, waste must be removed from those tanks where a perfor-

mance assessment shows that the inventory of radionuclides and chemicals exceeds a

negotiated limit.  Past-practice sluicing has been used by all the tank sites including

the Hanford Site to remove the bulk of wastes in tanks.  However, this retrieval

technique left residual waste at the bottom of some Hanford Site tanks that must be

characterized to support performance assessment models and subsequent closure

decisions.  From a regulatory standpoint, sampling and laboratory analysis of re-

trieved samples is the only acceptable approach to establish the radionuclide and

chemical inventory of the residual waste.  Several Tanks Focus Area technologies are

being used to sample and characterize the residual waste.
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When sampling tank waste heels, conventional sampling methods can only reach

waste directly below the access locations.  Techniques that enable the sampling of

waste away from the riser are needed.  Moreover, conventional sampling methods are

designed for deep waste (i.e., a few feet thick).  However, for waste tank heels the

residual waste may be only a few inches thick, requiring new sampling techniques.  In

addition, enough locations in the tank need to be sampled for adequate characteriza-

tion.  The Light-Duty Utility Arm and the Extended Reach End Effector will take

samples from the residual waste in Tank 241-AX-104 at locations away from the

riser, on the walls, and on the floor of the tank.  The depth of waste on the floor is

typically less than 6 inches.  Once retrieved, the sample will be analyzed in a labora-

tory hot cell using a Tanks Focus Area developed technology, the Laser Ablation/

Mass Spectrometer.  The Laser Ablation/Mass Spectrometer was deployed in the

Hanford Site 222-S Laboratory in FY 1997.   In FY 1998, further sampling will be

done at remote locations in the tank using the Extended Reach End Effector.

Pipe Plugging and Grout Formulation for Gunite Tank Closure
To comply with tank closure procedures, each gunite tank at the Oak Ridge Reservation must be completely

isolated.  These tank have several openings including waste transfer pipes and risers.  During rainstorms, water

leaks through these pipes and into the tanks.  Once emptied, the tanks must be isolated to enable tank closure by

FY 2002 according to the plan titled “Accelerated Cleanup: Paths to Closure.”  These pipelines need to be

plugged to prevent water from leaking into the tanks after retrieval activities are finished.  Because the Modified

Light-Duty Utility Arm is already being used in a tank, the Oak Ridge Reservation requested that the Tanks

Focus Area add to the capability of this system to solve the tank isolation problem.  A special tool for the

Modified Light-Duty Utility Arm is being developed to isolate the incoming and outgoing pipelines.  Isolation

will be achieved without the traditional excavation, pipe cutting, and capping processes that involve substantial

radiation doses to workers.  A concept design and a prototype tool have been developed.  The prototype will be

tested using the Modified Light-Duty Utility Arm as the deployment system.  Modifications will be made to the

tool, if necessary.  This work will be completed in FY 1999 and will be used in FY 2000.

The final step of closing the tank is to stabilize the tank physically and immobilize any residual waste.  The

Tanks Focus Area is developing and testing grout formulas and a system for in-situ grouting.  This system will

undergo large-scale testing in FY 1999 and be deployed in an Oak Ridge Reservation tank in FY 2000.

WASTE PRETREATMENT

Once retrieved, the liquid waste must be converted, by a process called vitrification, to a more stable glass

waste form.  If the U.S. Department of Energy immobilized all of the retrieved waste as glass logs, it would cost

hundreds of billions of dollars and the vitrified waste would exceed available storage space in the planned

repository.  Fortunately, front-end processing steps can be taken to separate long-lived and highly radioactive

isotopes from non-radioactive chemicals, leaving a smaller portion of the waste for vitrification and subsequent

Tank wastes are heterogenous; this
requires samples to be taken at different
locations. The Extended Reach End
Effector is used to gather samples from
previously inaccessible locations
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disposal. This pretreatment processing can avoid the expenditure of billions dollars and reduce long-term storage

impacts.  As a result, the Tanks Focus Area and its partners at the tank sites are pursuing waste pretreatment

options.

Pretreatment involves three process steps: 1) separate the waste into solid and liquid portions, 2) reduce the

radionuclide content of the liquid, and 3) remove the chemicals from the solid portion. With lower levels of

radioactivity the waste can be immobilized using much easier and less expensive methods than those required

for higher activity waste. Removing certain chemicals from the high-activity liquid and solid portions means

fewer, better quality glass logs.  Certain liquid waste types require removal of strontium, technetium, and the

transuranic elements.  Treating sludge removes aluminum, chromium, phosphates, sulfates, and other chemicals

from the solids.  Small amounts of these constituents can complicate glass formation and greatly increase the

volume of high-level waste glass produced, increasing processing and disposal costs.   Removal of these

constituents reduces waste volume and aids the glass in meeting long-term waste form performance specifica-

tions.

The Tanks Focus Area also is focusing on waste volume reduction of the low-activity waste before stabiliza-

tion in two ways.  First, converting excess sodium from the salts in the liquid waste to the caustic sodium

hydroxide yields low-activity waste and allows reuse of the recovered caustic throughout the process.  Second,

excess water from the process adds to low-activity waste volume, waste processing and disposal costs, and

occupies precious tank space.  The Tanks Focus Area is working to decontaminate waste water streams, allow-

ing the liquid to be disposed of through the site’s existing effluent treatment facility.

Crossflow Filtration Effectively Filters Solids and Sludges
Solid-liquid separation is needed to ensure that restrictions on the solids content are not exceeded.  This is

important to ensure waste delivered to the private companies that will be treating waste at the Hanford Site, or in

the waste being transferred across the site for private company treatment at the Oak Ridge Reservation, or before

solvent extraction at the Idaho National Engineering and Environmental Laboratory because excessive solids

can damage processing equipment and plug pipelines.  Bench scale test units, the

cells unit filter, were fabricated for each site.  In FY 1997, tests were performed using

actual tank waste at the Hanford Site, Idaho National Engineering and Environmental

Laboratory, and Oak Ridge Reservation to determine the effectiveness of crossflow

filtration for each site’s waste.  Results at all sites suggest that crossflow filtration

effectively filters solids and sludges from liquids.  A full-scale crossflow filtration

system will be used for separation of tank wastes at the Oak Ridge Reservation in FY

1999 in preparation for a private vendor to vitrify the waste.  At the Idaho National

Engineering and Environmental Laboratory, the results of the bench-scale tests are

being used in the Environmental Impact Statement scheduled for public comment in

FY 1999.  The results of crossflow filtration tests on Hanford Site wastes are avail-

able to the private waste remediation companies for use in selecting baseline solid-

liquid separations processes.

Many waste remediation processes require
incoming waste be virtually free of
particles. These particles can damage
costly equipment. The crossflow filter unit
can remove these particles and has been
tested on actual tank waste.
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Understanding Tank Chemistry Unites National Laboratories, Industry, and Academia
When the Hanford Site contracts private companies to treat tank waste, the Hanford Site management

contractor will retrieve the liquid waste and precipitated salt wastes for treatment and disposal.  The baseline

plan is to re-dissolve the precipitated salts simply by adding water.  Although most salts are expected to go back

into solution, this has not been verified with large volumes of actual waste.  Also, different waste types may be

incompatible causing reprecipitation of solids when mixed.  Solids in the waste stream can plug transfer lines

and foul separations equipment, carry excess radioactivity into the low-activity waste stream, or add excess

volume to the high-level waste sludge stream.  The chemistry of liquid tank waste and sludge wash liquids is

quite complex.  Additional water also can cause precipitation of some salts.  Therefore, understanding the

conditions that avoid precipitation in the liquid waste and dissolved salt solutions is important to the retrieval

operations that support waste treatment.  This task supports the Hanford Site baseline.

The Tanks Focus Area has established a university, national laboratory, and

Hanford Site contractor team to test actual waste samples and confirm thermody-

namic models of waste component solubility.  The information will be transferred to

the Hanford Site’s Tank Waste Remediation System to support preparation of feed

and treatment specifications for the private companies by FY 2000.  Salt dissolution

also supports Savannah River Site saltcake retrieval.

Cesium Removal from Alkaline Waste
Cesium is one of the main radioactive constituents in the liquid tank waste.

Cesium removal from liquid waste is required to treat and dispose of the liquid as

low-activity waste, reducing the cost of treatment and disposal.  In FY 1997, the

Tanks Focus Area completed a large-scale demonstration of cesium removal from

tank waste using a newly developed inorganic ion-exchange material.  Approxi-

mately 1,100 curies of cesium-137 were removed from 31,000 gallons of waste from

one of the Oak Ridge Reservation tanks.  The cesium was adsorbed into 70 gallons of

ion-exchange media.  A similar compact processing unit is being pursued to remove

cesium from the Defense Waste Processing Facility recycle stream under the Acceler-

ated Site Technology Deployment Program.  Removing the cesium and other constitu-

ents would enable the stream to be discharged through a permitted outfall and be sent

back into the high-level waste tanks.

Radionuclide Removal  Reduces Waste Volume and Disposal Costs
The radioactive waste at the Idaho National Engineering and Environmental

Laboratory is acidic.  Transuranic elements, cesium, strontium, and technetium

comprise less than 1%  of the radioactivity.  Separation of  these radionuclides from

the rest of the waste will result in a significant reduction of high-level waste volume

and corresponding reductions in processing and disposal costs.  Solvent extraction

and ion-exchange technologies are being demonstrated with actual acidic wastes to

ensure that full-scale processes can adequately remove these radionuclides to below

low-activity waste specifications.

A large scale demonstration of the Cesuim
Removal Demonstration System and an
inorganic ion-exchange resin was
performed at the Oak Ridge Reservation.

Cesium, strontium, technetium, and
transuranic elements comprise less than
1% of the total volume of acidic waste in
the Idaho National Engineering and
Environmental Laboratory tanks.
Separating these elements from the bulk
waste greatly reduces the cost and risk
involved with disposing of the waste.
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This activity provides data for the site Environmental Impact Statement due in FY 1999.  Transuranic and

strontium extraction has been demonstrated in a hot cell with actual tank waste.  In  FY 1998, solvent extraction

and ion-exchange for cesium removal are being evaluated, and cesium removal from actual waste will be

demonstrated.  In FY 1999, an integrated cesium removal, transuranic, and strontium extraction flowsheet will

be tested.

Thermal Denitration Process Improves Quality and Reduces Waste Volume
The thermal denitration process will reduce the Idaho waste volume by three to eight times, saving millions

in low-activity waste storage costs.  The thermal denitration process will be demonstrated at the pilot-scale in FY

2000 for Idaho National Engineering and Environmental Laboratory low-activity waste.  The current baseline

for treating low-activity waste at the Idaho National Engineering and Environmental Laboratory is being

established through an Environmental Impact Statement process; grouting with thermal denitration is one option.

Thermal denitration destroys or reduces the nitrates in the feed  to produce a more stable grout waste form and

reduce grout volume. The Idaho National Engineering and Environmental Laboratory reports a potential cost

reduction of $10,500,000 over 15 years assuming annual operating costs of $3,200,000 for a denitration facility.

Alkaline Technetium Removal to Meet Waste Disposal Requirements
Technetium is typically present in alkaline liquid waste as a soluble component, has an extremely long half

life (210,000 years), and is very mobile if released to the environment.  To meet low-activity waste disposal

criteria, technetium may need to be removed from the waste in several tanks at the Hanford Site.   High perfor-

mance ion-exchange material has been developed for technetium, but most are designed to remove only the

soluble species.  Waste samples from several Hanford Site tanks suggest that a substantial amount of insoluble

technetium is present.  The Tanks Focus Area, along with the Efficient Separations and Processing Crosscutting

Program, investigated the presence of insoluble  species and evaluated possible treatments for removing this

material.  Ion-exchange flow studies conducted showed effective removal of technetium.  These data are

available for private companies to use in FY 1998 for selecting their baseline technologies for technetium

removal.

Sludge Treatment Reduces Waste Volume and Assists Immobilization
Tank waste sludges at the Savannah River Site, Hanford Site, and Oak Ridge

Reservation require processing to remove components that either increase the volume

of the waste or adversely affect the immobilization process. Three areas need to be

addressed: 1) performance of the baseline enhanced sludge washing process,  2)

chemistry of sludge treatment, and 3) continuous sludge processing.  The baseline

pretreatment for Hanford Site tank sludges is enhanced sludge washing, which is a

caustic leach followed by washing with dilute sodium hydroxide.  The primary

purpose of enhanced sludge washing is to remove aluminum and phosphates from the

waste to minimize high-level waste glass volume.   To date, 34 of 57 samples from

Hanford Site tanks have been tested representing approximately 80% of Hanford Site

sludge.  Many samples must be tested because there are more than 25 different

sludge types in Hanford Site tanks.  The results were used in a report to the Washing-

Tank sludge results from a variety of
chemical reactions.  To immobilize the
waste and reduce risks, we must
understand what the sludge contains and
how it will react when it is vitrified.
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ton State Department of Ecology in FY 1997.  This was part of the Tri-Party Agreement milestones dealing with

performance of baseline sludge washing.  Because the chemistry of the sludge is complex, studies are continuing

to evaluate the effects of a variety of parameters to help the U.S. Department of Energy evaluate options pre-

sented by the private companies.  A definitive approach using data and parametric models to optimize processing

conditions will be demonstrated and documented by FY 2000 to support private vendor waste vitrification at the

Hanford Site.  In FY 1997, the Tanks Focus Area evaluated the use of a continuous countercurrent sludge

washing process called countercurrent decantation for efficient treatment of Savannah River Site sludges that

would reduce processing time and minimize sludge wash liquid volume for disposal as low-activity waste.

Recycling Caustic Creates Less Waste and Saves Money
The liquid fraction of the high-level waste in tanks at the Savannah River and Hanford Sites consists of

concentrated salt solutions containing primarily sodium nitrate, nitrite, hydroxide, and aluminate.  Greater than

99% of these salts will be treated and disposed of as low-activity waste after removal of radionuclides.  Recovery

of sodium hydroxide from this concentrated salt solution could significantly reduce the low-activity waste

volume requiring treatment and disposal.  Recovered caustic could be recycled for use neutralizing newly

generated waste, inhibiting corrosion in the tanks, or dissolving alumina in the enhanced sludge washing process.

At the Hanford Site, using recycled caustic would eliminate the addition of approximately 10,000 metric tons of

sodium to the low-activity waste stream.

An electrochemical process has been developed for regenerating sodium hydroxide from alkaline tank waste.

Progress to date has included laboratory tests using actual Savannah River Site liquid waste.  Full-scale tests with

surrogate waste solution have also been completed.  Another process for recovering sodium salts from tank waste

is selective crystallization, also known as the clean salt process.  Sodium nitrate recovered from tank waste could

be split electrochemically into sodium hydroxide and nitric acid.  A procurement will be initiated through

Industry Programs in FY 1998 to demonstrate caustic recycle from tank waste based on either the electrochemi-

cal or clean salt processes.  The sites will use results to decide if deployment of this technology would result in

substantial cost reduction.

Defense Waste Processing Facility Recycle Treatment Reduces Waste
Returned to Tanks

Waste solution from the Savannah River Site Defense Waste Processing Facility

contains significant levels of cesium, mercury, and solids that exceed concentrations

accepted by the site’s effluent treatment facility.  Current plans for this waste stream

include conversion to an alkaline pH and return to the high-level waste tanks.  With

proper treatment, the bulk of this waste stream could be routed to the site’s effluent

treatment facility for disposal.  This would significantly reduce the waste returned to

the tanks.  The Tanks Focus Area and Industry Programs are working with the site to

decide whether cesium removal, mercury removal, and organic treatment will allow

the waste to be routed to an alternate disposition.  Demonstration of this treatment is

scheduled for FY 1999.

The Defense Waste Processing Facility
immobilizes waste by turning it into glass
logs. The process, called vitrification, adds
glass-forming materials to the waste, heats
the mixture in a melter, and pours the
molten glass into canisters.
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Mobile Evaporator Recovers Tank Storage Space
All four tank sites need to reduce waste volume by evaporating excess water from the waste.  Typically this

is done in large, expensive, centrally located facilities.  The Tanks Focus Area demonstrated a skid-mounted,

modular evaporator unit.  This unit successfully evaporated 24,000 gallons of liquid waste at the Oak Ridge

Reservation in FY 1996 creating 6,000 gallons of usable tank space.  This evaporator

unit has been transferred to the user organization and is being prepared for future

waste volume reduction campaigns.

Another application has arisen for this technology at the Savannah River Site.

Approximately 50,000 gallons per year of low-level waste from the Consolidated

Incinerator Facility must be immobilized.  The mobile evaporator technology can

reduce this volume by 80% - recovering valuable tank space and reducing the

volume of solid waste generated.  The Tanks Focus Area, Industry Programs, the

Savannah River Site, and the Oak Ridge Reservation through the Accelerated Site

Technology Deployment Program are working together to transfer this technology

from the Oak Ridge Reservation to the Savannah River Site in FY 1999.

WASTE IMMOBILIZATION

All four sites must process retrieved waste to convert liquids and slurries to a solid form that does not

readily release radioactivity or hazardous chemicals to the environment, (i.e., immobilize the waste).  The

Savannah River Site is converting the low-activity waste to saltstone, a cement-like waste form, and placing it in

vaults at the site.  The Savannah River Site is converting high-activity sludge to glass through the vitrification

process housed within the Defense Waste Processing Facility.  The site is currently processing only those wastes

in a sludge form.  In the future, the site will combine the high-activity cesium salts removed from saltcake and

liquids with this sludge for vitrification.  Optimization of that process is required to reduce the number of

canisters produced to reduce final disposal costs.

The Hanford Site will rely on private companies to immobilize the waste.  However, the U.S. Department of

Energy must have methods and tools to ensure that the resulting waste forms, which they buy back from the

vendor, are acceptable as early as FY 2000.  The U.S. Department of Energy and the vendor require more data

on the effect of waste loading on glass quality to ensure that viable proposals and processes are submitted by the

private companies before FY 2002.

The Oak Ridge Reservation needs data to evaluate vendor proposals for waste treatment by private compa-

nies in FY 1998.  As they begin processing the waste through the selected private companies by FY 2002, they

too will need waste product acceptance tools and methodologies.  The Idaho National Engineering and Environ-

mental Laboratory requires data in FY 2000 to ensure that viable options are being considered in their Environ-

mental Impact Statement in FY 1999 and that can be used in design of their high-level waste storage and

treatment facilities.

The mobile evaporator removes the
evaporable component of the tank waste,
reducing the waste volume and increasing
available tank storage space.
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Optimizing Waste Loading Reduces the Future High-Level Inventory
More than 710,000 ft3 of  immobilized high-level waste will be generated by

vitrifying the U.S. Department of Energy’s current and future high-level waste

inventory at the Hanford and Savannah River Sites.   The waste volume can be

reduced by more than 25% based on research to improve the models that predict

glass durability and solubility during glass processing.  Improved models will

increase the waste oxides incorporated into each cubic meter of high-level waste

glass.  Currently, the uncertainty of these models results in conservative waste

loading limits. Tools for waste loading maximization should be available by FY

2000. Increasing waste oxide loading at the Savannah River Site from 26% to 28%

can eliminate 400 high-level waste canisters and has the potential to reduce cost by

$633,000,000 over the life of the facility.

The Hanford Site’s Tank Waste Remediation System process technical baseline

allows a maximum waste loading of 45 weight percent (wt.%).  This appears high when compared with the

Savannah River Site, but accounts for the fact that the aluminum and silicon in Hanford Site waste act as glass

formers. Total volume of high-level waste glass produced from Hanford Site waste after enhanced sludge

washing with chromium oxidation is about 320,000 ft3  at 45% waste oxide loading.  This represents a 170,000

ft3 reduction over the planning basis of 490,000 ft3.   At $17,000  per ft3 (or more) for high-level waste treatment

and repository fees, this could avoid almost $3,000,000,000 in costs.

Redesigning Melter Pour Spout Increases Productivity
Preventing pour spout plugging can increase Defense Waste Processing Facility

productivity by more than 10% or avoid costs of $10,000,000 per year resulting from

downtime to restore the pour spout.  The Defense Waste Processing Facility melter

pour spout accumulates glass and crystalline deposits. These deposits must be

periodically removed from the pour spout to prevent plugging and maintain melter

operability.  Florida International University conducted bench-scale tests in FY 1997

to understand flow over a knife-edge pour spout.  Larger-scale tests are planned in

FY 1998 to evaluate improved pour spout designs.  Data will be available in FY 1999

in time to influence design of the fourth Defense Waste Processing Facility replace-

ment melter and future melters.

Meeting Savannah River Site Monitoring Needs
Lower-cost, longer-life level and density probes have the potential to save

$500,000 per year in probe replacement costs at the Savannah River Site Defense

Waste Processing Facility.  The probes and gages used for monitoring the volume

and density of Defense Waste Processing Facility vessel contents have an unaccept-

ably short service life and are costly to replace. The Tanks Focus Area and Industry Programs will conduct

feasibility studies to learn if lower-cost, and longer-life probes are available from private industry.  Sensor arrays

available from Science and Engineering Associates can monitor the interfaces between water and organic

compounds and between glass frit and water.  This allows for better separation of water from the waste during

Radioactive glass accumulates on the spout
where the molten glass is poured from the
melter into the large canisters for
permanent storage. This glass must be
periodically removed to prevent the spout
from plugging. If we can understand how
the glass pours over the spout and redesign
it more efficiently, the Defense Waste
Processing Facility can process more
waste.

Currently, our knowledge of glass is
limited.  By learning more about the glass
during processing, we can increase how
much waste is incorporated.  Adding 2%
more waste can save several hundred
millions of dollars.
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the settle-decant process of extended sludge processing.  In this way, the excess water can be recycled instead of

transferred to the treatment process.  The Characterization, Monitoring and Sensor Technology Crosscutting

Program and Industry Crosscutting Program demonstrated these probes in principle in FY 1997 and an array was

fabricated for the Hanford Site.  By the end of FY 1999, similar probes will be fabricated and installed in the

Savannah River Site process vessels.

Hanford Site Waste Product Acceptance Criteria Create Safe Waste Packages for Disposal
The U.S. Department of Energy must accept from private vendors only low-level waste glass products that

do not later fail, causing safety and environmental concerns.  Hundreds of millions of dollars would be required

to prevent or remediate environmental impacts from failed waste packages.  Product samples and sealed immo-

bilization containers from vendors must undergo waste product acceptance testing and the vendor must use a

well documented, defensible quality assurance program.  In FY 1997, the Tanks Focus Area characterized a

representative sample of the standard glass material from the first phase of private companies’ vitrification.

Candidate acceptance test methods are now being evaluated using the standard glass.  A standard waste form

acceptance test will be developed by FY 2000.  Operating procedures will be prepared and inspection operations

for the first phase will begin in June 2002.

Grout and Glass Performance and Cost Comparison Used to Evaluate Proposals
The U.S. Department of Energy’s tank sites are trying to save money by contracting with the lowest cost

bidder from private industry to immobilize waste.  Solicitation of the lowest cost bidder requires that the U.S.

Department of Energy provide adequate data and performance specifications in the Request for Proposals, so

that the U.S. Department of Energy, bidders, and financiers have confidence that their proposed process will

operate as expected. During FY 1997 and FY 1998, the Tanks Focus Area is demonstrating that acceptable glass

and grout waste forms can be produced for all Oak Ridge Reservation tank wastes to meet the transportation and

disposal criteria for the Nevada Test Site or the Waste Isolation Pilot Plant.  Performance and costs of the grout

and glass waste forms from Oak Ridge Reservation wastes are being compared in a preliminary report due in FY

1998.  The performance and cost analysis will be used during the initial evaluation of private companies’

treatment proposals in FY 1998.

CONCLUSIONS

Key tasks identified as priorities for FY 1997 through FY 2000 by the users and Tanks Focus Area are being

pursued in safe waste storage, waste mobilization and retrieval, tank closure, waste pretreatment, and waste

immobilization.  All the activities in this report have user program co-funding with the DOE-EM Office of

Science and Technology funding.  In the year of deployment, the sites are including these products in their

annual operating plans to ensure coordination between the Tanks Focus Area and the user recipient as we

transfer integrated technical solutions to the user programs.  The Tanks Focus Area is centering heavily on

enabling users to meet projected schedule and budget forecasts in the plan titled “Accelerated Cleanup: Paths to

Closure.”  Often, the Tanks Focus Area with its partner programs is finding technical solutions that can poten-

tially reduce costs where baseline operations have been established.
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In partnership with the U.S. Department of Energy Offices of Waste Management and Environmental Restoration; Office of
Science and Technology and the Industry, University, and Crosscutting Programs; the Tanks Focus Area brings together the
resouces necessary to solve waste tank remediation technical problems.
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Technology
Distribution

BY MATURATION STAGE

Characterization & Safety
22%

Retrieval & Closure
25%

Immobilization
22%

Pretreatment
31%

BY CATEGORY TYPE
(32 Technologies)
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EXECUTIVE SUMMARY 
 

The purpose of this Scope of Work is to assist technology vendors to prepare a proposal 
and to understand what is required for the technology demonstration on the large-scale 
Test Beds under standardized and non-nuclear conditions at FIU-HCET. Following items 
are provided in this document: objective and scope for the equipment test, performance 
indicators, Test Bed configurations, description of blockages, instructions for preparation 
of proposal and test planning guideline. Quality assurance requirements, health and safety 
requirements, resource and personnel requirements, technology selection criteria, Test 
Bed site location map and directions, and the data to be collected before and during the 
demonstration are also listed in this Scope of Work for the information of the vendor. 
Forms required from the vendor for safety analysis, technology information for database 
purpose and schedule are also included. 
 
U.S. Department of Energy (DOE) needs safe and efficient technologies for its tank 
waste retrieval, immobilization, and disposal activities. As the waste tank clean-out and 
decommissioning program becomes active at DOE sites, a potential increases for the 
waste transfer lines to become plugged and unable to transport waste. Whereas some 
sites, such as Savannah River, Hanford, and Oak Ridge, have already experienced 
plugged or blocked lines, plugging may re-occur at these sites at the onset of waste 
transfer. Plugged pipelines represent a considerable hazard and loss of time and money.  
 
In order to meet DOE’s needs for waste transfer technologies, Hemispheric Center for 
Environmental Technology of Florida International University (FIU-HCET) has 
conducted in both laboratory scale and large-scale plugging and unplugging studies of 
waste transfer pipelines. The objectives of laboratory scale research are to investigate the 
mechanism of slurry behavior in flow loop, obtain slurry transport data to avoid plugging 
of pipeline, and create the blockage conditions to be used on the large-scale Test Beds. 
The objective of the large-scale Test Beds constructed at FIU-HCET is to perform 
equipment tests of reaching, unplugging, and underground blockage detection 
technologies in FY00.  
 
As a first step for technology demonstration, CBD announcement will be made through 
FETC to solicit a proposal of technology demonstration. After the CBD announcement, 
interested vendors will request this Scope of Work from FIU-HCET to prepare a proposal 
of technology demonstration. The proposal will then be evaluated by DOE, FETC, and 
FIU-HCET. When the proposal is accepted, the following items shall be submitted by the 
vendor to FIU-HCET: Technology Information (Appendix A), technology manual, Job 
Safety Analysis Form (Appendix G) and proposed schedule for demonstration. Although 
three general Test Beds have been constructed at FIU-HCET, the Test Beds are subject to 
modification based on the requirements of the technology. Test plan shall be negotiated 
between FIU-HCET and the technology vendor to best demonstrate their technology. 
 
The technologies shall be tested on one, but not limited to, of the three Test Beds at FIU-
HCET: a) Testing of unplugging and reaching technologies will be performed on Test 
Bed#1 (Gravity Drain Line). The inner surface of pipeline of Test Bed #1 will be coated 



with glass or epoxy; b) Testing of unplugging and reaching technologies will be 
performed on Test Bed #2 (the horizontal pipeline). Pipeline of Test Bed #2 will be 
plugged with clay-like blockages; c) Underground blockage detection will be performed 
on Test Bed #3 (buried pipes). Clay-like blockages (or possible gamma source) will be 
used on Test Bed #3. Demonstration will be performed by the test engineer supplied by 
the technology vendor, and data will be recorded by HCET evaluators and IUOE 
representative during the demonstration including technical parameters, demonstration 
statistics and safety information. 
 
Main parameters to be collected for each Test Bed are as follows: time consumed, 
unplugging efficiency and reaching capability in Test Bed #1, distance reached, teaching 
time and unplugging efficiency in Test Bed #2, detecting accuracy, blockage material and 
location sensitivity in Test Bed #3. 
 
After the demonstration, FIU-HCET will deliver a report including the demonstration 
statistics and evaluation of the technology to DOE and the vendor. Recommendation of 
the technology for possible deployment at DOE sites will be especially delivered to DOE.  
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1.0 Objective 
 
U.S. Department of Energy (DOE) sites have experienced pipeline plugging or blockage 
formation in high-level waste transfer pipelines. The objective of this project is to 
identify and evaluate technologies for reaching and unplugging blockages, and detecting 
blockages in pipelines. The identified technologies could later be applied or deployed at 
such DOE sites. Through this project, interested vendors and users will be given the 
opportunity to demonstrate the performance of their equipment or technologies to achieve 
the following tasks: 
 
• Locate blockages in slurry waste transfer pipelines which are formed due to a variety 

of physical mechanisms, such as the settling of solids, compaction, chemical reaction 
and other physical processes, and perform the dislodging of blockage within the 
pipeline. 

• Provide a mechanism to deliver equipment to a blockage location within the pipeline, 
or initiate a process for unplugging, potentially at great distance from the access 
point. 

• Detection of blockages in single and double wall buried pipelines through the ground. 
 
The demonstration will be conducted under standardized and non-nuclear conditions at 
Large-scale Test Beds at the Hemispheric Center for Environmental Technology 
(HCET), Florida International University (FIU), Miami, FL. Suitable technologies will be 
identified and evaluated for potential use at DOE sites. This will support DOE’s mission 
of waste tank retrieval, clean-out and decommissioning, where high-level waste transfer 
pipeline is critical. Data collected during the technology evaluations will be disseminated 
throughout DOE and will assist DOE’s TFA technical teams or site managers in selection 
of the most efficient, cost-effective, and safest technologies based on their site-specific 
needs. However, demonstration at FIU-HCET does not in any way guarantee future 
technology deployment at DOE sites. 
 
2.0       Introduction 
 
2.1 Scope 
 
This project is sponsored by DOE through the Federal Energy Technology Center 
(FETC). The purpose of this project is to identify vendors with technologies suitable for 
achieving the needed tasks, then demonstrate each technology to evaluate their 
performance and to provide recommendation to DOE with the pros and cons of deploying 
these technologies in nuclear waste transfer lines. A Technical Oversight Team, consisted 
of representatives of DOE’s Tank Focus Area, Savannah River Site (SRS), Pacific 
Northwest National Laboratory (PNNL), and FETC will provide technical assistance to 
FIU-HCET and the contractor.  

  
Each technology will be tested on at least one of the three Large-scale Test Beds at FIU-
HCET. The time to complete the test will depend on each technology’s features and 
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functions to allow for an evaluation of the technology capabilities of reaching, 
unplugging, and blockage detection. During the equipment test, performance and safety 
information will be collected. Additional data will be collected on the capital cost, 
unit/operating cost, technology description, previous experience, technology limitations, 
utility requirements, environmental conditions, operational and maintenance 
requirements, equipment staging and destaging (see Appendix A Vendor/Manufacturer 
Data for Comparative Database and Appendix B Plan for FIU-HCET to Document 
Equipment Test Result).  
 
Data to be collected will depend on which of the three Test Beds is used and what 
features of the technology are to be demonstrated. Followings are the brief descriptions of 
the Test Beds and major parameters to be evaluated:  
 
Test Bed #1 --- testing of reaching and unplugging technology:  

a two inch line with one inch access with a hard internal glass or epoxy  
coating; major parameters are time consumed and unplugging efficiency  

Test Bed #2 --- testing of reaching and unplugging technology:  
a 3 inch diameter for 1800 foot long transfer line with clay-like blockage; 
major parameters are distance reached, reaching time and blockage 
removal efficiency  

Test Bed #3 --- testing of underground detecting technology:  
inaccessible buried pipelines with 3 inch jacketed and unjacketed 
pipelines; major parameters are detecting accuracy, blockage sensitivity 
and location sensitivity  

 
The detailed parameters to be used for tests and evaluation will be agreed upon between 
FIU-HCET and the vendor based on each technology application and features. (See 
Appendix J Test Planning Guideline for details.) Photographs and video will be used to 
capture the operating technology. Technology suppliers will be able to optimize the 
operation of their technologies. 
 
2.2 Performance Indicators 
 
At the FIU-HCET technology demonstration site, reaching, unplugging, and blockage 
detection technologies will be evaluated following the construction of the three Test 
Beds. The site and Test Beds description can be found in Section 3.0. 
This project will be divided into four phases: 
 
(1) Identifying existing companies and their potential technologies for equipment 

tests and demonstrations. HCET-FIU will write a CBD announcement which will 
be placed by FETC to solicit proposals from potential technology vendors. 
Technologies may also be identified through established sources and databases, 
Internet search, professional journals, and private communications. Descriptions 
of major technology criteria are presented in Section 3.0.  
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(2) Technology selection. FIU-HCET will send potential technology vendors a copy 
of Scope of Work of Large-scale Equipment Test of Pipeline Unplugging 
Technology and solicit proposals from them for the evaluation of their 
technologies. Proposals will be evaluated based on the selection criteria discussed 
in Section 9.0 and the most applicable technologies will be selected for the 
technology demonstration. 

 
(3) Evaluating technology through demonstrations. During demonstrations, 

technology vendors will be responsible for optimizing the operation of their 
technologies. HCET evaluators will collect data in terms of technology 
performance and cost analysis. Representative of the International Union and 
Operating Engineers (IUOE) may be on-site to assess the technologies with 
regard to health and safety factors. Types of information to be collected are listed 
in Appendix B. A test procedure that prescribes responsibilities, working 
instructions, and data to be collected from the technology demonstrations will be 
developed and issued prior to demonstrations. Photographs and video will also be 
used to document the technology in operation. 

 
(4) Reporting. Technology Demonstration Report containing demonstration statistics 

and evaluation of the technologies will be published along with recommendation 
for deployment at DOE sites. The technology evaluation results will also be 
published in the HCET Year-End Report, due in November of each calendar year. 
In addition, a summary of each technology evaluation will also be published in 
the HCET Monthly Progress Reports and the HCET Internet web site within 60 
days of the completion of the technology demonstration.  

 
3.0        Test Beds and Task Descriptions 

 
The Test Beds are designed for the evaluation of the tasks of reaching, unplugging, and 
blockage locating methods and reflect typical pipe diameters and blockage resistance 
which would be encountered at DOE sites. For the blockage removal and blockage 
location equipment, the methods will be tested with a performance assessment regarding 
how effectively the equipment negotiated the line and removed the blockage and how 
readily adaptable the method should be for deployment at the site. There are two 
documents† available regarding the description of the Test Beds and the blockage 
materials. They can be viewed at the following address: 
<www.hcet.fiu.edu/r&d/tfa/unplugging/documents.asp>.  
 
The Northeast corner of the FIU-HCET site of 450 ft X 450 ft has been reserved for the 
three Test Beds. Figure E.1 shows the area for construction and describes how the test 
beds are located with respect to each other.  
 

                                                        
† “Description of Large-scale Test Beds for Equipment for Unplugging Waste Transfer Pipelines”, 
Sukegawa,Y., Hemispheric Center for Environmental Technology, FIU, Miami, FL. 1999 
“Blockage Specification for Large-scale Test Beds of Unplugging Waste Transfer Pipelines”, 
Sukegawa,Y., Hemispheric Center for Environmental Technology, FIU, Miami, FL. 1999. 

http://www.hcet.fiu.edu/r&d/tfa/unplugging/documents.asp
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Figure 1 is a photograph taken during the construction phase of Test Bed #2. Pipelines 
are laid out on the railroad ties using Unistruts®. Since each pipe section is 20 ft long, the 
pipelines for all the three Test Beds are welded or put together with flanges on site.   
 
   

    

           Figure 1. Site of Large-scale Demonstration Test Beds at FIU 
 
 
3.1   Test Bed #1: SRS Evaporator Gravity Drain Pipeline  
         (2 inch pipes with 1 inch access pipes, including lift line and jumper) 
 
A wide range of blockage removal equipment is sought for testing. Well-known methods 
include snake or “Roto-Rooter®” variations, high pressure applied to the pipeline, self-
propelled high pressure water jet cleansers, and the application of heated water or steam, 
etc. It is the intent of this activity to characterize the performance of these and other novel 
methods for pipeline reaching and unplugging at this Test Bed.  

 
Test Bed #1 is constructed to reflect typical pipe diameters and blockage resistance to be 
encountered at Savannah River Site Evaporator Drain system, with hard deposits on the 
inside of the pipelines. Figure D.1(d) is a schematic diagram of Test Bed #1. It shows the 
two parts of the Test Beds #1 on which the technology will be demonstrated: One part is 
the gravity drain pipeline with 1 inch access pipe with gate valve, and the other part is the 
SRS Evaporator Jumper which will be placed on the ground level with 1 inch cleanout 
pipe as an entrance point. All lines to be cleaned are two inches in diameter with 
blockage consisting of hard deposits on the inside surface. (Figure D.1(e)) 
 
For the blockage removal equipment, the technology will be evaluated for how 
effectively the equipment negotiated the line reaching and removed the blockage and how 
readily adaptable the method should be for deployment at the site. The equipment must 
break up the blockage, then disperse it so that the blockage could be pumped or flushed 
out of the pipeline by an operating jumper at the pipe entrance. Test Bed #1 can also be 
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used to see how effectively the technology can reach inside the complex pipe geometry 
with SRS Evaporator Jumper. Blockages are to be made of hard material which is 
described in Table 1. The criteria for the reaching system is described in Section 3.2. 
 
Some of the criteria for unplugging technology include the following: 
 

i. System applicability to line sizes and lengths as well as the nature of the                     
blockages. 

ii. The equipment associated with the method may need to operate effectively 
iii. while fully or partially submerged in aqueous solution. 
iv. Minimum number of system entry/withdrawal cycles from the pipeline. 
v. Invasive equipment must be recoverable. 

vi. The recovery plan of stranded invasive equipment must not require 
disassembly, modification, or damage to the line.     

vii. Invasive blockage detection equipment for the reaching technology must 
be recovered. 

  
3.2   Test Bed #2: Horizontal Long Pipeline  
           (3 inch pipe with 3 inch access; 1765 feet long) 
 
Test Bed #2 is constructed to demonstrate the capabilities of reaching and unplugging 
technologies in a long pipeline. The primary function of reaching system is to reach the 
locations of pipeline blockages. Test Bed #2 pipeline has a total length of 1765 feet with 
both left and right turning elbows to challenge the technology (see Figure D.2(c)). Access 
point is either a 3 inch pipe thread or Hanford connector nozzle which also has 3 inch 
diameter located at one end of the pipeline. (Figure D.2(d)) 
 
A reaching system can be self-propelled or remotely operated from outside the pipe. It 
may be self-contained unattached system, or drag behind it one or more umbilical lines 
that supply various services including the propelling force. It may also be a force 
transmitted up the pipe without mechanical intrusion. The inner walls of the pipe may be 
used to support or guide the movement of the reaching system when the equipment has to 
go through successive bends with close proximity. Successful criteria of evaluation for 
such a technology are, but not limited to, the followings: 
 
 i. Capable of advancing through an empty pipe, a partially liquid-filled or a  
  liquid-filled pipe. 

ii. Capable of negotiating 90o bends that may exist along the pipe route. 
iii. Capable of transmitting sufficient force to the section that is being pushed 

from the pipe entrance. 
iv. Necessity to incorporate a safe procedure for recovering the equipment 

after the demonstration.   
v. Unplugging capabilities as listed in Section 3.1 except that the blockages 

will be clay-like and fill a section of the pipe completely. 
vi. Invasive blockage detection equipment for the reaching technology must 

be recovered. 
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3.3   Test Bed #3: Buried Pipeline for Blockage Detection Through the         

Ground  (3 inch single and double wall pipes) 
 
As the first step to assess a blockage and to begin planning recovery action, the location 
of the blockage should be first determined or estimated. Locating and removing the 
blockages may be combined in one operation, or may involve independent equipment and 
procedures. If locating and removing the blockages are to be performed as independent 
operations, it is mandatory that the operation would not require either excavation of the 
pipeline or entrance of the equipment into the line. Such a method would use equipment 
positioned above the ground to determine the location of a blockage in the core pipe of a 
buried, jacketed pipe assembly as shown in Figure D.3(c). The equipment must possess 
the sensing device to detect blockage through the ground. A vendor will be given  
material compositions of the blockage prior to the demonstration in order to fine-tune the 
detection system. The material to be detected may be negotiated by the vendor. 
 
Some of the criteria for such a technology include: 

 
i. Capable of detecting a blockage in a jacketed pipe buried up to the depth 

of 5 feet.  
ii. Capable of detecting a blockage made of a single unit of certain rigid or 

flexible consistent material of arbitrary length and at random locations or 
other indicator such as locating water or a gamma source in a buried pipe. 

 
4.0         Blockage Description 

 
Radioactive waste stored in underground tanks generally contains solids and liquids of 
various physical and chemical natures. Waste conditioning and blockage simulation 
studies have been done in the TFA lab at FIU-HCET to identify the characteristics of the 
slurries. Materials of the blockage will be very similar to the slurries used in the lab-scale 
study, and also physical properties of the blockage should have consistency similar to 
those found in the actual underground tanks at Savannah River Site and other DOE 
facilities. Table 1 describes the possible location and physical properties of the blockages 
and how they are going to be prepared. 
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Table 1.  BLOCKAGE SPECIFICATION OF LARGE-SCALE TEST BEDS 
 

TEST 
BED 

DESCRIPTION OF TEST BED BLOCKAGE 
CHARACTERISTICS 

PREPARATION 

# 1 • An 86ft. length of 2 inch, Sched. 10, grooved, Carbon Steel 
pipe with a nominal inside diameter of 2.1 inch will be 
constructed on elevated supports at an angle of 2.67o, which will 
give rise of 4 ft. over the 86 ft. length. (See Figure D.1(d).) 
• One access point is 1 inch pipe with a radius of curvature of 10 
inch., welded to the lower end of the 2 inch pipe. The 1 inch pipe 
will have a 1 inch threaded gate valve attached.  Another access 
point is the 1” diameter cleanout pipe on top of the jumper which 
is 13 ft. 3 inch above the face of the nozzle. Cleanout pipe is 
connected to a jumper, then to 2 inch diameter pipe. (Figure 
D.1(e)) 
• The upper end will have a 5 ft. length of 2 inch diameter pipe 
attached by 90o elbow of 3 ft. 6 inch radius. 

• Glass, epoxy, or other simulant 
producing a hard, adherent 
coating on the inside surface of 
the pipe. 
Length of the blockage: 
• Min. length: 3 ft. 
• Max. length: 10 ft. 

• All the blockages will be mixed or melted in 
the lab and prepared on site.  
• Strength of the blockage may be tested using 
tension (or pressure) gage.  
• Blockage can be placed by taking the pipelines 
apart and place another pipe section with a 
blockage already in place. 
• Test conditions could be tailored to suit each 
individual technology. 
• Pipes could be normally dry, but could be 
flooded with water. 

# 2 • 3 inch, Sched. 10, grooved, Carbon Steel pipe with a nominal 
inside diameter of 3.1 inches. (Figure D.2(c))  
• The access points are at 3 ft. and 0 ft. elevation with either a 
three-inch pipe thread or a Hanford connector as the interface. A 
3 inch male pipe thread is also available. (Figure D.2(d))  
• The total length of the pipeline is 1765 ft. with both left and 
right turning elbows to test the technology.  
 

 • Total solid concentration 50-
80 wt% of solids of Bentonite 
with sand, china clay, or other 
simulant producing a bulk 
blockage. 

Length of the blockage: 
• Min. length: 3 ft. 
• Max. length: 10 ft. 

• All the blockages will be mixed or melted in 
the lab and prepared on site.  
• Strength of the blockage may be tested using 
tension (or pressure) gage.  
• Blockage can be placed by taking the pipelines 
apart and place another pipe section with a 
blockage already in place. 
• Test conditions could be tailored to suit each 
individual technology. 
• Pipes could be normally dry, but could be 
flooded with water. 

# 3 • Two pipes are buried next to each other for test bed #3. One 
pipe is a 3 inch Stainless Steel 304, Sched. 40, seamless pipe. 
The other is also a 3 inch SS304 pipe that is placed inside or 
jacketed by a 4 inch Carbon Steel, Sched. 10 pipe. (Figure 
D.3(c)) 
• Access point is at the top of the 5 ft. berm. Both pipelines are 
60 ft. long and buried under a berm which is made of compacted 
sand with measures to reduce top soil erosion. One side to the 
berm has a ramp of 12o inclination for easy accessibility of 
vehicles.  
• A thirty by fifteen ft. working area is available on top of the 
berm for blockage detection equipment. 

   •  Total solid concentration 50-
80 wt% of solids of Bentonite 
with sand, china clay, or other 
simulant producing a bulk 
blockage. 

Length of the blockage: 
• Min. length: 3 ft. 
• Max. length: 10 ft. 
Radioactive sealed gamma 
source or other material may be 
available to test a specific 
through-the-ground detection 
system. 

• All the blockages will be mixed or melted in 
the lab and prepared on site.  
• Strength of the blockage may be tested using 
tension (or pressure) gage.  
• Blockage can be placed by taking the pipelines 
apart and place another pipe section with a 
blockage already in place. 
• Test conditions could be tailored to suit each 
individual technology. 
• Pipes could be normally dry, but could be 
flooded with water. 
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5.0       Vendor Input to Test Bed Configuration 
 
A test planning guideline in Appendix J is to provide FIU-HCET with information 
needed to setup the Test Beds. The final specific test plan for each technology will be 
negotiated between FIU-HCET and equipment vendors to design, modify, and arrange 
the Test Beds to best demonstrate and challenge the technologies. The final test plan will 
reflect information provided by vendors such as typical technology and vendor 
information as listed in Appendix A Table A.1 through Table A.5.  
 
6.0       Requirements 
 
6.1 Quality Assurance Requirements 
 
Throughout the project, all activities must be performed in accordance with the HCET’s 
safety requirements. FIU-HCET Test Plan, which will be developed prior to 
demonstration, will provide work instructions and safety requirements. 
 
6.2  Resource Requirements 
 
(a) HCET will provide the following for the duration of the technology demonstration. 
  

i. 60 psi, 6 gpm potable water supply 100 yards from test sites 
ii. 110 volt, 15 amp single phase electrical supply 100 yards from test sites 

iii. Light-duty all terrain fork lift (6,000 – 8,000 lb. Rated) 
iv. Management and disposal of all waste materials generated during the    

demonstration 
v. Project manager and data collector 

 
(b) Technology vendors are required to supply the following: 
 

i. Project manager 
ii. Trained equipment operators 

iii. All required equipment including rigging (if required), support  equipment, spare 
parts and tools 

iv. Completed job safety analyses for each construction and technology to be  
demonstrated 

v. All personal protective equipment (minimum level D - see Appendix F Health and 
Safety Certification) 

vi. Operating procedures 
vii. Transporting of all equipment, material, and personnel to the demonstration site  

viii. Per diem for all vendor personnel 
ix. Brief introduction to the technology and equipment, which will be video-taped           

as part of the demonstration file. 
x. Vendor and manufacturer information for database (see Appendix A) 

xi. Other equipment not provided by FIU-HCET 
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6.3    Personnel Requirements 
 
Vendor personnel required to complete a demonstration are summarized in Table 2. 
Technology demonstration oversight will be provided by HCET.  
 

Table 2. Personnel Resources 

 
Organization Personnel Coverage Required 

Project Manager (1) Full time Vendor 

Equipment Operator(s) Full time 

 
 
7.0       Data Collection 
 
Data to be collected by FIU-HCET evaluation personnel include a series of time studies, 
physical measurements, and visual inspection. The HCET evaluation team will also 
compile still photographs and additional videotape of the demonstration. Representatives 
of the IUOE may be on-site to perform the Health and Safety monitoring. See Section J.6 
in Appendix J for details regarding data collection. 
 
8.0 Instructions for Preparation of Proposal 
 
8.1 Proposal Preparation 
 
The proposal shall be fully self-contained and directed towards the capabilities and 
qualifications sought in accompanying the Scope of Work. It shall be presented in as 
much detail as possible and include the following: 
 

i. Test Bed setup details requested by vendors as per Section 8.2: Technical 
approach and technologies to be used shall be explained in sufficient detail to allow 
for a thorough evaluation. 

 
ii. Technology Model Description including basic principle, operational parameters 

and conditions, applicable pipe diameters and geometries, and dimensions and 
weight of the model 

 
iii. Demonstration procedure schedule  

 
iv. Detailed price proposal identifying at a minimum the material costs, equipment cost, 

support equipment costs, and labor costs 
 
v. References where technology has been used for tasks relating to this Scope of Work 
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vi. Technical exceptions and/or deviations to the FIU terms and conditions. Any item 
addressed must include the reason(s) for the deviation and sufficient amplification 
and justification 

 
vii. Description of portability options for removing the technology model from the 

transportation vehicle. (see Table A.1) 
 

viii. Identify the person (name, title, and telephone number) who will represent the 
vendor for the demonstration 

 
ix. Dates available to perform demonstration 
 
NOTE: Vendors that are awarded contracts will then negotiate a final test plan, including 
configuration and parameters to be tested prior to beginning of testing.  
 
8.2 Test Bed Setup Details Requested by Vendors 
 
Three Test Beds have been designed for testing of blockage locating, reaching, and 
unplugging on existing pipelines. However, specific equipment or technology may 
require adjustment to the setup to best demonstrate the equipment’s performance. The 
vendor is requested to provide input to FETC/FIU on requested Test Bed configuration.  
 
The vendor will determine which Test Beds are to be used. The vendor also describes the 
equipment, the needed utility, special interface connections, vendor’s expectations for the 
test, and special requirements for Test Beds to best demonstrate the equipment. 
Followings are brief descriptions of the Test Beds and sample questions for the vendor to 
answer for each Test Bed. The objective of these questions is for FIU-HCET and FETC 
to understand the equipment proposed for testing on any modification to the basic Test 
Bed arrangement that will be required for testing. 
 
Descriptions of each Test Bed: 
 
Test Bed #1 --- 2 inch diameter pipeline with 1 inch diameter access pipe with hard 

coating to be reached and/or removed  
Test Bed #2 --- 3 inch diameter pipeline with 3 inch diameter access pipe with a bulk 

blockage to be reached and/or removed 
Test Bed #3 --- 3 inch diameter jacketed and unjacketed buried pipelines with 3 inch 

diameter access pipe for blockage detection through the ground 
 
Examples of questions for the vendor to answer for Test Bed #1 and #2: 
 

i. Does the pipeline have to be flooded? 
ii. Does it need to be free draining? 

iii. How far from access point plugged test can be located? 
iv. Is clay plug expected to be soft being carried away with flowing water? Can a tough 

plug such as plumber's putty be handled? 
v. Is erosion on bulk cutting away of plug? 
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vi. What is the pipeline pressure requirement? 
 

Examples of questions for the vendor to answer for Test Bed #3: 
 

i. Can water be detected? (If it can, then a flood zone needs to be installed.) 
ii. Can gamma ray be detected? (If it can, then gamma source needs to be installed.) 

 
 9.0 Technology Selection Criteria for Testing at FIU-HCET 
 
The Technology Selection Form in Appendix H will be used for selecting technologies to 
be demonstrated at FIU-HCET. The form will be filled out and evaluated by FIU-HCET 
prior to any kind of negotiation for the specific Test Plan with the vendor. 
The following criteria will be used in selecting technologies.  
 
1. Applicability to FIU-HCET Demonstration Needs: Technology must deal with 

task(s) identified in the HCET’s Scope of Work for Large-scale Equipment Test 
of Pipeline Unplugging Technologies; 

 
2. Application across DOE Complex: The technology should meet specific DOE 

needs or can be used as part of DOE facilities. 
 
3. Cost of Demonstration. 
 
4. Compatibility with Demonstration schedule. 
 
5. State of Maturity: The technology should be either commercially available or a 

prototype that is fully developed, mobile, and ready to perform a large-scale 
demonstration. 

 
6. Acceptable at Nuclear Facilities: The technology should either be ready for use in 

a nuclear environment or can be modified for use with minor modifications. In 
addition, the technology must not use any hazardous or toxic chemicals or any 
other media that would not be allowed at DOE facilities. 

 
7. Uniqueness: The technology selected must be significantly different from the one 

previously investigated by DOE or FIU-HCET. 
 
10.0 Contingencies 
 
Any abnormalities or malfunctions of the demonstration equipment will be addressed by 
the vendor personnel. If field repairs involve exposure to additional hazards not 
previously reviewed, the hazards must be addressed with the HCET test engineer prior to 
implementation. 
 
Technology vendors are responsible for determining if the equipment on which operators 
are to work have the strength and structural integrity to support workers. Workers are not 
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permitted to work on those areas until it has been determined that the area has the 
strength and structural integrity to support workers. 
 
Vendors are strongly encouraged to incorporate one or two working days into their 
schedule for contingencies. 
 
11.0 Appendix 
 
Appendix A Vendor/Manufacturer Data for Comparative Database  
Appendix B Plan for FIU-HCET to Document Equipment Test Result 
Appendix C Form for Schedule 
Appendix D Large-scale Test Beds Design 
Appendix E Test Bed Site Location Map, Directions and Contact Information 
Appendix F Health and Safety Certification 
Appendix G Job Safety Analysis Form (To be filled by vendor & submitted to  

FIU-HCET 2 weeks before the demonstration 
Appendix H HCET Technology Selection Form 
Appendix I Project Specific Health and Safety Plan (Prepared by FIU-HCET  

based on the vendor information) 
Appendix J Test Planning Guideline (Vendor and FIU-HCET’s responsibility) 
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APPENDIX A 
 

VENDOR/MANUFACTURER DATA FOR  
COMPARATIVE DATABASE  
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• The following sections (TableA.1 through A.5) can be completed prior to the demonstration: 
(* 1=Vendor Query; 2=Field Measurements/Observations; 3=Outside Reference Source) 
 
 

Table A.1 GENERAL INFORMATION ABOUT TECHNOLOGY 
 

DATA 
 

DESCRIPTION UNITS METHOD OF 
COLLECTION* 

Technology Name 
 

The generic name of the technology. Examples include: 
• Snake Blaster       
• Pig Finder 
• Water Detector 

NA 1 

Technology Model Number 
 

Unique identifier for the technology model. Typically supplied by 
the manufacturer.  

NA 1 

Technology Model Description 
 

Technical description of the technology including basic principle(s) 
and operational parameters and conditions. Discuss all pieces of 
equipment required by the original manufacturer (e.g., pipe, pig) for 
this technology model. Include dimensions and weight of 
technology model. Also, include discussion on how waste is 
routinely contained for this model if there is any. 

NA 1, 2 

Maturity of Technology 
 

The maturity of the technology at the time of the demonstration. 
Choose from: 
• Commercially available 
• Prototype 

NA 1 

Utility Requirements for 
Technology Model 

Energy and material requirements. Includes compressed air and 
water requirements, etc. 

NA 1 

Technology Model Capital 
Costs 

The vendor’s current list price for the entire technology model. 
Include cost of all pieces (e.g., pig, pipe) that are part of the 
technology model. 

$ 1 
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Table A.1 GENERAL INFORMATION ABOUT TECHNOLOGY (Continued.) 
 

DATA 
 

DESCRIPTION UNITS METHOD OF 
COLLECTION* 

Support Equipment and Cost  
 

List any required support equipment (not utilities) that are included 
in the demonstration. Include description of each and associated 
capital costs. Examples include: 
• Detector supporter, $500 
• high pressure generator, $200 

$ 1 

Useful Life Expectancy 
 

The number of years that the technology model can possibly be used 
for its specified purpose. 

Year 1 

Applicable Pipe Diameters 
 

Select all possible pipe diameters to which the technology model can 
be applied. Choose from the followings: (May include more than one 
option.) 
• 1 inch, 2 inch, 3 inch, and/or 4 inch  

inch 1 

Applicable Geometries 
 

Select all possible geometries to which the technology model can be 
applied. Choose from the followings: (May include more than one 
option.) 
• Single and/or double pipes 

NA 1 

Consumables and Cost 
 

List expendable items and associated costs for each item, used with 
the technology that are typically discarded at the end of a job. 
Examples include: 
• Cleaning cloth, $10 
• gloves, $20 

$ 1 
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Table A.1 GENERAL INFORMATION ABOUT TECHNOLOGY (Continued.) 
 

DATA 
 

DESCRIPTION UNITS METHOD OF 
COLLECTION* 

Portability Options 
 

Select one or more ways that are ways for removing the technology 
model from the transportation vehicle once it arrives at the facility 
where the demonstration is to be performed. Options include: 
• 1 person needed – the technology model is small/light and easily 

carried by one person 
• 2 people needed – the technology model is not as small/light and 

requires two people to carry it 
• Forklift needed – the technology model is large/heavy and 

requires a forklift to remove it from the vehicle 
• Truck/trailer mounted – the major pieces of the technology 

model are not removed from the truck/trailer but instead are 
operated from this location 

NA 1, 2 

 
 
 

Table A.2 VENDOR INFORMATION 
 

DATA 
 

DESCRIPTION UNITS METHOD OF 
COLLECTION* 

Name and Address 
 
 

Information to be collected about the company that was chosen as 
the vendor for this particular demonstration.  

NA 1 

Phone Number(s) 
 
 

Include area code. Include pager number or second phone number (if 
applicable). 

NA 1 

Fax Number(s) 
 

Vendor’s fax number including area code. NA 1 
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Table A.2 VENDOR INFORMATION (Continued.) 
 

DATA 
 

DESCRIPTION UNITS METHOD OF 
COLLECTION* 

Web-site 
 

Internet web-site location for vendor (if applicable). NA 1 

E-Mail 
 

E-mail address for the vendor where information can be requested. 
 

NA 1 

Services Available 
 
 

What services the vendor provides. Chosen from one of the 
following: 
• Service provider 
• Sells technology model * 
• Rents technology model * 
(* When these items are chosen, if the manufacturer will train site 
personnel, include technology model training time.) 

NA 1 

References 
 
 

List of locations where this technology model has been used 
previously (especially other DOE or commercial nuclear facilities). 

NA 1 

Publications 
 
 

List of brochures or publications that provides additional information 
about the technology and/or the company. 

NA 1 
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Table A.3 MANUFACTURER INFORMATION 

 

DATA 
 

DESCRIPTION UNITS METHOD OF 
COLLECTION* 

Name and Address 
 
 

Information to be collected about company that manufactured the 
technology model.  

NA 1 

Phone Number(s) 
 

Include area code. Include pager number or second phone number (if 
applicable). 

NA 1 

Fax Number(s) 
 

Manufacturer’s fax number including area code. NA 1 

Web-site 
 

Internet web-site location for manufacturer (if applicable). NA 1 

E-Mail 
 

E-mail address for the manufacturer where information can be 
requested. 

NA 1 

Services Available 
 
 

What services the manufacturer provides. Chosen from one of the 
following: 
• Service provider 
• Sells technology model * 
• Rents technology model * 
(* When these items are chosen, if the manufacturer will train site 
personnel, include technology model training time.) 

NA 1 

References 
 
 

List of locations where this technology model has been used 
previously (especially other DOE or commercial nuclear facilities). 

NA 1 

Publications 
 

List of brochures or publications that provides additional information 
about the technology model and/or the company.  

NA 1 

Photographs/video 
 
 

If photographs or video is received from the manufacturer and sent 
for inclusion in the database for the project, identify an item and the 
number of each sent to FIU-HCET. 

NA 1 
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Table A.4. GENERAL DEMONSTRATION INFORMATION 
 

DATA DESCRIPTION UNITS METHOD OF 
COLLECTION* 

Demonstration Site 
 

Location of demonstration including name of DOE facility (if 
applicable) and city/state. Example includes: 
• CP-5, Argonne National Laboratory, Chicago, IL 
• FIU-HCET, Miami, FL 

NA 2 

Demonstration Start and End 
Dates 

Dates from start to finish for this particular demonstration. Example: 
March 2-7, 2000 

NA 2 

Testing Organization and  
Contact Name 
Phone Number and Email 

The name of the organization responsible for this demonstration and 
the information on a contact person who can be reached to gather 
additional information about all of the demonstrations performed by 
that organization. An example of the correct format: 
 
• XYZ Program, Jane Doe, (111) 555-5138, j.doe@example.com 
 

NA 2 

Test Engineer Name 
 
 

The name of the person from the test organization in charge of 
setting up and evaluating this particular demonstration.  
 

NA 2 

Vendor Principal Investigator 
Name 
 

The name of the vendor personnel that is supervising the 
demonstration from the demonstration site. 
 

NA 1 

Test Bed(s) Demonstrated 
 

Indicate which Test Bed the technology will be demonstrated on. NA 2 

 
 

 
 
 
 

mailto:j.doe@example.com
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Table A.5 VENDOR SUPPLIED INFORMATION ABOUT TECHNOLOGY 
 

DATA 
 

DESCRIPTION UNITS METHOD OF 
COLLECTION* 

Required Personnel for 
Operation 

Manpower requirements for operation of this technology. 
Distinguish between number of equipment operators and number of 
technicians required. 

NA 1 

Technology Model Availability Average expected delay between order placement and vendor 
delivery.  
 

NA 1 

Scale-up Requirements 
 

Provide a description of what equipment/personnel would be 
changed or added by the vendor  
 

NA 1 

Maintenance Requirements 
 

Listing of the maintenance requirements for the technology model. 
Include time frames to perform maintenance. Examples include: 
• change filter every 6 months 
• add oil motor at end of every day 

NA 1 

Total Maintenance Cost per ft 
 

Include total cost of regular maintenance per ft of pipe length. $/ft 1 

 



Scope of Work for Large-scale Equipment Test of Pipeline Unplugging Technologies 
HCET-1998-T005 

 

 
 

26 
 
 

 
 
 
 
 
 

 
APPENDIX B 

 
PLAN FOR FIU-HCET TO DOCUMENT 

EQUIPMENT TEST RESULT 
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• The following sections (Table B.1 through B.2) are to be completed during or immediately after the 
demonstration: 

(* 1=Vendor Query; 2=Field Measurements/Observations; 3=Outside Reference Source) 
 

Table B.1 DEMONSTRATION STATISTICS 
 

DATA 
 

DESCRIPTION UNITS METHOD OF 
COLLECTION* 

Name of Tester 
 

List the name and company name of the personnel who performed 
the test. 

NA 2 

Date 
 

List the date the demonstration was performed on. NA 2 

Mobilization Time 
 

A measured time for how long it takes to mobilize the technology 
model prior to performing demonstration. This time measures from 
the time the vendor arrives at the demonstration site to when the 
technology model is ready to operate. 

NA 2 

Portability Option Chosen 
 

List of equipment/ personnel used at this particular demonstration to 
remove the technology model from the vendor vehicle during 
mobilization/demobilization. Choose from a list. 

h 2 

Required PPE 
 

Select all of the PPE that was required to operate the technology 
model during the demonstration. If different levels of PPE were worn 
by the equipment operator and technicians, describe the most 
restrictive. Chosen from a list. 

NA 2 

Technology Model 
Maneuverability 

Ease of moving technology model around the bends, turning corners, 
rotating, maneuvering around obstacles. Include examples whenever 
possible. 

NA 2 

Demobilization Time 
 

A measured time for how long it takes to demobilize the technology 
model after demonstration. This time measures from the time the 
technology model has completed the demonstration to when the 
vendor leaves the demonstration site. 

h 2 
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Table B.1 DEMONSTRATION STATISTICS (Continued.) 
 
DATA 
 

DESCRIPTION UNITS METHOD OF 
COLLECTION* 

Photographs and Video 
 

Please include at least one photograph and video clip of the 
technology while performing demonstration. These will be placed on 
the web site for others to view. 

NA 2 

Time Consumed 
 

A measured time for how long it takes for technology to start 
operating and finish its demonstration. 

h 2 

Efficiencymass = Removed mass / Total blockage mass % Unplugging 
Efficiency Efficiencymass = Open area after unplugging / Area of blockage cross                                                                                   

section 
(Photograph of unplugged blockage will also be taken for 
investigation.) 

% 
2 

Reaching 
Capability 

The distance the technology can reach inside the pipeline. ft 2 

Recovery 
Capability 

Indicate whether or not the equipment is recovered after 
demonstration. If the answer is no, list how much of the equipment 
and what is left inside the pipe. 

NA 2 

Test Bed 
#1 
 
 
 
 
 

Other Parameters 
 

List other performance factors to be observed. NA 2 
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Table B.1 DEMONSTRATION STATISTICS (Continued.) 
 

DATA DESCRIPTION UNITS METHOD OF 
COLLECTION* 

Distance Reached 
 

List the distance the technology can reach inside the pipeline. ft 2 

Reaching Time 
 

List the maximum and average time it takes technology to 
successfully reach the blockage. 

minute 2 

Recovery 
Capability 

Indicate whether or not the equipment is recovered after 
demonstration. If the answer is no, list how much and what is left 
inside the pipe. 

NA 2 

Efficiencymass = Removed mass / Total blockage mass % Unplugging 
Efficiency Efficiencyarea = Open area after unplugging / Area of blockage cross                                                                                                                                         

section 
(Photograph of unplugged blockage will also be taken for 
investigation.) 

% 

2 

Test Bed 
#2 

Other Parameters List other performance factors to be observed. 
 

NA 2 

Blockage 
Material 
Sensitivity 

List how well the technology responds to the difference in blockage 
material. 

NA 2 

Detecting 
Accuracy 

The number of blockages the technology accurately detected the 
existence of underground. 

% 2 

Blockage 
Location 
Sensitivity 

List the accuracy of how proximate the technology detected the 
location of blockage. 

inch 2 

Test Bed 
#3 

Other Parameters 
 

List other performance factors to be observed. NA 2 
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Table B.2 EVALUATION FORM 

 
DATA 
 

DESCRIPTION UNITS METHOD OF 
COLLECTION* 

                                                                       OVERALL RATING OF TECHNOLOGY 
Effectiveness/Mission 
Evaluation 
 

Qualitative evaluation of how the technology model demonstrated 
did achieve the desired tasks. Scale of 1-4, with 4 being the highest. 
Include reason rating was given including accuracy and whether final 
outcome of demonstration met site needs, and if not, what needs 
were not met. 

NA 2 

Benefits 
 

Technical and economic advantage(s) of the technology over 
competing technologies (e.g., lower cost, higher efficiency of 
unplugging, increased safety). Scale of 1-4, with 4 being the highest. 

NA 2 

Limitations 
 

Disadvantages or shortfalls the technologies has (e.g., conditions 
under which the technology shall not be used at this time). Include 
any outstanding design issues and/or problems that may have been 
encountered during the demonstration or post-demonstration. Scale 
of 1-4, with 4 being the highest. 

NA 2 

Data Sensitivities 
 

Description of items that could affect the quality of the data 
collected. Examples may include: 
• Vendor statement that the equipment/personnel used at the 

demonstration is not what would be used in routine unplugging, 
reaching, and detecting jobs. 

• Vendor statement that demonstration conditions (blockage 
material, pipeline layout, etc.) were unlike what would be seen in 
normal jobs and adversely effected their performance as seen in 
the statistics 

• Information about data that was misplaced or unsure of accuracy. 

NA 2 
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Table B.2 EVALUATION FORM (Continued.) 
 
DATA 
 

DESCRIPTIONS UNITS METHOD OF 
COLLECTION* 

HEALTH AND SAFETY RATINGS 
Electrical 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 

NA 2 (IUOE 
representatives) 

Fire/Explosion 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 

NA 2 (IUOE 
representatives) 

Confined Space Entry 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 

NA 2 (IUOE 
representatives) 

Mechanical Hazards 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 

NA 2 (IUOE 
representatives) 

Pressure Hazards 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 

NA 2 (IUOE 
representatives) 

Tripping and Falling 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 

NA 2 (IUOE 
representatives) 

Moving Vehicles 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 

NA 2 (IUOE 
representatives) 
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Table B.2 EVALUATION FORM (Continued.) 
 
DATA 
 

DESCRIPTIONS UNITS METHOD OF 
COLLECTION* 

HEALTH AND SAFETY RATINGS 
Inhalation 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. Include any 
measured airborne radioactive contamination levels or measured 
respirable dust levels. If not applicable to this technology model, 
choose NA. 

NA 2 (IUOE 
representatives) 

Type and Amount of 
Secondary Waste  

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 

NA 2 (IUOE 
representatives) 

Skin Absorption A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 

NA 2 (IUOE 
representatives) 

Protruding Objects A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. Include any 
measured noise levels. If not applicable to this technology model, 
choose NA. 

NA 2 (IUOE 
representatives) 

Heat Release 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 

NA 2 (IUOE 
representatives) 

Noise 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. Include any 
measured noise levels. If not applicable to this technology model, 
choose NA. 

NA 2 (IUOE 
representatives) 
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Table B.2 EVALUATION FORM (Continued.) 
 
DATA 
 

DESCRIPTIONS UNITS METHOD OF 
COLLECTION* 

HEALTH AND SAFETY RATINGS 
Ergonomic Hazards 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 

NA 2 (IUOE 
representatives) 

Other 
 

A risk rating (from 1 to 4) and a description of the hazards associated 
with this particular technology and/or demonstration. If not 
applicable to this technology model, choose NA. 
(Other additional risks not listed above but encountered during 
technology demonstration.) 

NA 2 (IUOE 
representatives) 
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APPENDIX C 

 
FORM FOR SCHEDULE 
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Table C-1. SCHEDULE 

 

TECHNOLOGY PROPOSED 
 

TIME PERIOD 
(e.g., 8/10/00 – 8/15/00) 

MARK “X” IF  
AVAILABLE (MARK AS 
MANY AS POSSIBLE) 

TEST BED # 
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APPENDIX D 
 

LARGE-SCALE TEST BEDS DESIGNS 
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D.1 Test Bed #1: SRS Evaporator Gravity Drain Pipeline  
         (2 inch pipe with 1 inch access pipe, including lift line and jumper) 
 
 
The Test Bed design represents the typical gravity drain pipeline, plus the lift line and 
connecting jumper. The main purpose of the arrangement is to test unplugging and 
reaching technology which can enter through 1 inch access pipe and how well it can 
move through 1 inch pipe, the jumper, 1 inch gate with valve, and 1 inch pipe vertical 
stub for entry into the 2 inch main line and removal of a hard deposit from the pipe walls.  
The Test Bed consists 86ft length of 2 inch pipe, Sched. 10, with grooved couplings, 
Carbon Steel pipe with a nominal inside diameter of 2.1 inch constructed on elevated 
supports at an angle of 2.67o, which will give an elevation of 4 ft. over the 86 ft. length.  
The lower end of the test bed will have a 1 inch cleaning tool access pipe, radius of 
curvature of 10 inch., welded to the 2 inch pipe. The 1 inch pipe will have a 1 inch 
threaded gate valve attached. The elevation can be adjusted with Unistrut® and angle 
fittings. The top elevation will have a 5 ft. length of 2 inch diameter pipe attached by 90o 
elbow of 3 ft. 6 inch radius of curvature. 
 
Shown below are the photographs of Test Bed #1. One inch gate valve is in Figure D.1(a) 
and in Figure D.1(b), and lift line is shown  in Figure.D.1(c). An overall schematic 
diagram is provided in Figure D.1(d) followed by a schematic diagram of SRS 
Evaporator jumper in Figure D.1(e). 
 
 
 
 
 
 

   
 

Figure D.1(a). 1” gate valve for Gravity Drain Line 
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Figure D.1(b). Large-scale Test Bed #1 
 
 

   
 

Figure D.1(c). Lift Line of Large-scale Test Bed #1
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Figure D.1(d). Schematic Diagram of Test Bed #1 
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Figure D.1(e). Schematic diagram of SRS evaporator jumper for Test Bed #1
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D.2 Test Bed #2: Horizontal Long Pipeline  
           (3 inch pipe with 3 inch access; 1765 feet long) 
 
This Test Bed was designed to demonstrate how far a technology can reach through the 
long pipeline with 90o turns. Through long pipeline 90o turns, unplugging technologies 
can also be tested for removing heavy clay-like blockages. This is a 3 inch, Sched. 10, 
Carbon Steel pipe with grooved couplings with a nominal inside diameter of 3.1 inches. 
The access point is at 3 ft. elevation with either a 3 inch access pipe or a Hanford 
connector as the interface. The total length of the pipeline is 1765 ft. with both left and 
right turning 90o elbows with 6 inch radius to test the technology. Pipe joint elevation can 
be altered to trap water if desired in a certain length of pipe. 
 
Photographs shown below are the 90o bent corner of the 300 foot stretch in Figure D.2(a), 
followed by the side view of the entry section of Test Bed #2 in Figure D.2(b).  
Figure D.2(c) is a schematic diagram of Test Bed #2 in plan view. Figure D.2(d) is an 
isometric view of Test Bed #2 with cross-sectional view of Hanford connector nozzle. 
 

 
 
 
 
 
 
 

   
 

Figure D.2(a). 90 degree bend of Large-scale Test Bed #2
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Figure D.2(b). Side View of Entry Section of Large-scale Test Bed #2
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Figure D.2(c).  Schematic Diagram of Test Bed #2 
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Figure D.2(d). Schematic diagram of large-scale Test Bed #2 with cross-sectional view of Hanford connector nozzle
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D.3 Test Bed #3: Buried Pipeline for Blockage Detection Through the Ground   
(3 inch single and double wall pipes) 

 
Three inch single and double wall pipes with solid clay-like plug are buried in pipeline 
for ground blockage detection. The major function for this Test Bed is the demonstration 
of sub-surface through ground blockage detection technology for various length, material, 
and location of the blockage.  
 
Two pipes are buried next to each other for Test Bed #3 as shown in Figure D.3(a) below. 
One pipe is a 3 inch Stainless Steel 304, Sched. 40, seamless pipe. The other is also a 3 
inch SS304 pipe that is placed inside or jacketed by a 4 inch Carbon Steel, Sched. 10 
pipe. Both pipelines have 30 foot long test zone. Pipelines are stabilized on railroad ties 
with Unistruts as shown in Figure D.3(b), and they are buried under a 5 ft. berm (see 
Figure D.3(c)). The berm is made of compacted soil with measures to reduce top soil 
erosion. One side to the berm has a ramp of 12o inclination for easy accessibility of 
vehicles. The active test area is 30 ft. long by 15 ft. wide over the pipe. 
 
Blockage material may be changed to match detection technology, i.e., sealed source for 
gamma detector may be added. 
 
 
 
 
 
 
 
 
 
 
 

   
 

Figure D.3(a). Jacketed and Unjacketed Pipeline for Test Bed #3 
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Figure D.3(b). Pipeline on Railroad Ties with Unistruts
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Figure D.3(c). Schematic Diagram of Test Bed #3
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APPENDIX E 
 

TEST BED SITE LOCATION MAP, DIRECTIONS 
AND CONTACT INFORMATION 
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Figure E.1. Test Bed Site Location Map 
 
 
 

.    Access points 
 
 
 
 
 
 
 
 
 
           
          
            
         
 
 

Directions from Miami International Airport (MIA) to 

Florida International University (FIU) 
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Hemispheric Center for Environmental Technology 
(HCET) 

Center for Engineering and Applied Science (CEAS) 
 

 

• From the Airport, take the Lejeune Rd. South-Coral Gables exit. 

• After approx. ½ mile, take the exit to the 836 West Expressway 
and stay in the right lane. 

• Travel approx. five miles. Exit on South NW 107th Avenue.       
(Do not be confused with the North NW 107th Avenue exit.) 

• The Center for Engineering and Applied Science (CEAS) building 
is on the left, approx. two miles South from the exit.         
(Northeast corner of W. Flagler St. and NW 107th Avenue) 

• Three Test Beds are located at Northeast corner of FIU-HCET 
site. 

• Map of City of Miami is provided in Figure E.2. 
 

Address: 
 

Hemispheric Center for Environmental Technology 
Florida International University 
10555 West Flagler St., Suite #2100 
Miami, FL. 33174 
Phone: (305)-348-4238 
Fax: (305)-348-1852 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Scope of Work for Large-scale Equipment Test of Pipeline Unplugging Technologies 
HCET-1998-T005 

 

 
 

51 
 
 

 

 
 
 

Figure E.2. Map of City of Miami  
 
 
 
 
 
 
 

HCET Contact Information 



Scope of Work for Large-scale Equipment Test of Pipeline Unplugging Technologies 
HCET-1998-T005 

 

 
 

52 
 
 

 
M.A. Ebadian, Ph.D. 
Director of HCET 
Phone: (305)-348-3585 
Fax: (305)-348-4176 
Email: ebadian@eng.fiu.edu 
 
C.X. Lin, Ph.D. 
MSV Program Manager 
Phone: (305)-348-1596 
Fax: (305)-348-1852 
Email: lin@eng.fiu.edu 
 
Yumiko Sukegawa 
MSV Project Manager 
Phone: (305)-348-6306 
Fax: (305)-348-6308 
Email: yumiko@eng.fiu.edu 
 
Amer Awwad 
Senior Engineer II 
Phone: (305)-348-1676 
Fax: (305)-348-1852 
Email: amera@eng.fiou.edu 
 
Walter Conklin 
Senior Engineer I 
Phone: (305)-348-1809 
Fax: (305)-348-1852 
Email: conklinw@eng.fiu.edu 
 
Richard Burton 
Industrial Liaison 
Phone: (305)-348-1677 
Fax: (305)-348-1852 
Email: richardb@eng.fiu.edu 
 
 
 
 
 
 
 
 
 
 
 

mailto:ebadian@eng.fiu.edu
mailto:lin@edu.fiu.edu
mailto:yumiko@eng.fiu.edu
mailto:amera@eng.fiu.edu
mailto:conklinw@eng.fiu.edu
mailto:richardb@eng.fiu.edu
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APPENDIX F 
 

HEALTH AND SAFETY CERTIFICATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Health and Safety Certification 
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As the designated representative for __________________________________________, 
       (Company Name) 

 
I hereby certify that all technology operators involved in conducting the  
 
Pipeline Unplugging Technology demonstration at Florida International University’s  
 
Hemispheric Center for Environmental Technology on _____________________satisfy 
                              (Demonstration Dates) 
 
the following health and safety criteria: 
 
 
1. Operators are in satisfactory health (as determined by a physician) to perform 

activities that are related to the operation of the technology in potentially elevated 
temperature and humidity conditions; 

 
2. Operators are respirator fit-test certified according to the Code of Federal 

Regulations (29 CFR 1910.1001); and 
 
3. Operators will arrive prepared to wear at a minimum level D personal protective 

equipment (PPE) at all times while on the FIU-HCET technology assessment site.  
Level D PPE includes work gloves, long pants, and safety glasses. Additional 
PPE may be required during the demonstration depending on the nature of the 
technology. The vendor has consulted a health and safety professional regarding 
PPE requirements for the technology being demonstrated. 
 
 
 
                  __________________________________________ 
     (Representative’s Signature) 
 
                          __________________________________________ 
     (Representative’s Name – Printed or Typed) 

 
       ______________________________ 
         (Title) 
 
       ______________________________ 
         (Date)   
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APPENDIX G 
 

JOB SAFETY ANALYSIS FORM 
(To be filled by vendor & submitted to FIU-HCET 

2 weeks before the demonstration)
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Table G.1 JOB SAFETY ANALYSIS FORM 
 
(* To be filled out by vendor & submitted to FIU-HCET 2 weeks before the demonstration.) 
 
Technology Name: 
 

Demonstration Date: 

Vendor: 
 

Analysis by: Title: 

REQUIRED AND/OR RECOMMENDED PERSONAL EQUIPMENT: 
 
 
 

SEQUENCE OF BASIC JOB STEPS 
 

POTENTIAL ACCIDENT HAZARDS RECOMMENDED SAFE JOB 
PROCEDURE 
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APPENDIX H 
 

HCET TECHNOLOGY SELECTION FORM 
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HCET TECHNOLOGY SELECTION FORM 
 

 
Technology Name:   
 
  
Technology Provider:  
  
 
Technology Description:  
 
 
 
 
Technology Evaluation: 
 Accepted  (  ) 
 Not Accepted  (  ) 
 
 Reason: 
 
 
 
 Later Consideration:     (  ) 
 
 
I. Selection Criteria: (Rank from 1-5 with 5 being the highest) 
 
Applicability to FIU-HCET Demonstration Needs:  (Rank:   )  Discussion:  

 
 
 
 
 

Application Across DOE Complex:  (Rank:   )  Discussion: 
  
 
 
 
 
Cost of Demonstration:  (Rank:     )  Discussion: 
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Compatibility with Demonstration Schedule:  (Rank:     )  Discussion:  
 

 
 

 
 

State of Maturity:  (Rank:    )  Discussion:  
 
 
 
 
 

Acceptable at Nuclear Facilities :  (Rank:    )  Discussion:  
 
 

 
 
 
 
  
II. Contact Log Sheets 
 
 
 
 
III. Specific Technology Information (Attachments) 
 
 
 
 
Evaluator Name:  
 
Evaluation Date: 
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APPENDIX I 
 

PROJECT SPECIFIC HEALTH AND SAFETY PLAN 
(Prepared by FIU-HCET based on the vendor information) 
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PROJECT SPECIFIC HEALTH AND SAFETY PLAN 

 Printed Name Signature Date 

PSHASP Prepared By: Yumiko Sukegawa Signature on file  

Project Manager Approval: Yumiko Sukegawa Signature on file  

Program Manager Concurrence: C.X. Lin Signature on file  

Radiation Safety Officer 
Concurrence (when applicable) 

   

Program:  TFA Client:   DOE-TFA 

Summary of Project:  

This project will perform technology demonstration and evaluation of equipments which could be deployed at DOE sites for reaching, unplugging, and detection of 
blockages in waste transfer pipelines. 

Location where project will be performed: 

ο CEAS Main Building 

ο CEAS Building – High Bay Area 

ο CEAS Buiding – TAP Center 

ο CEAS Building – Other ___________________________ 

ο Oak Ridge HCET Office 

ο Off-FIU Campus, Other: ___________________________ 

Sections of PSHASP Attached (complete either this section or the Waiver): 

Yes No 
Section A – Job Safety Analysis 

Section B – Hazard Mitigation 

Section C – Personnel and Training 

Yes No 
Section D – Hazard Levels and 

Monitoring 

Section E – Personal protective 
Equipment 

Section F – Emergencies/Spills 

Yes No 
Section G – Special Instructions for 

Project 

Section H – Work at Hazardous Waste 
Site 

Section I – Contact List 

Section J – Signature Page  

Waiver from PSHASP 
Reason for waiver:  

Waiver Requested by: Waiver Approved By (Program Mgr.): 
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SECTION A: JOB SAFETY ANALYSIS (use multiple pages as needed) 

Task 
Number 

Task 
Description 

Potential Hazards 
Associated 

Work Permit 
Required? 

Comments 

1 Set-up for technology 
demonstration. 

ο Heat stress 

ο Cold stress 

ο Flammable/Explosive 

ο Noise 

ο Radiological 

ο Biological 

ο Other: heavy lifting_____ 

ο Oxygen deficient 

ο Inorganic chemicals 

ο Organic chemicals 

ο Motorized Traffic 

ο Heavy Machinery 

ο Slip, Trip, & Fall 

ο No hazards. 

Yes Test Beds will be 
constructed, and blockages 
will be placed in pipelines to 
test vendor’s technology 
according to the final Test 
Plan. 

2 Demonstration of technologies ο Heat stress 

ο Cold stress 

ο Flammable/Explosive 

ο Noise 

ο Radiological 

ο Biological 

ο Other: _____________ 

ο Oxygen deficient 

ο Inorganic chemicals 

ο Organic chemicals 

ο Motorized Traffic 

ο Heavy Machinery 

ο Slip, Trip, & Fall 

ο No hazards. 

Yes Hazards will be dependent 
on technology and will be 
determined throught the 
vendor’s job safety analysis 
form. One work permit per 
demonstration will be 
completed. 

3 Destaging ο Heat stress 

ο Cold stress 

ο Flammable/Explosive 

ο Noise 

ο Radiological 

ο Biological 

ο Other: heavy lifting_____ 

ο Oxygen deficient 

ο Inorganic chemicals 

ο Organic chemicals 

ο Motorized Traffic 

ο Heavy Machinery 

ο Slip, Trip, & Fall 

ο No hazards. 

No Blockages will be removed, 
and pipes will be cleaned up 
for another demonstration. 
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SECTION B: HAZARD MITIGATION 

Task Number 
(from JSA 

above) 

Specifics of Potential Hazards of Concern Level of 
Concern 

Hi – Med - Lo 

Recommended Safe Job Procedure 

1and 3 Forklift or crane may be used to setup or take down the 
blockages and Test Beds. 

Lo Several people and tools such as forklifts or cranes may be 
used when applicable to lift heavy blockages into place. 
Work gloves will be required during setup and take down. 

Only persons trained in the use of these machines will be 
allowed to operate them. 

2 Each technology will have its own hazards Medium The vendor’s JSA will discuss recommended safety job 
procedures. All HCET personnel will be briefed in these 
procedures. 

2 Forklift or crane may be used to setup or take down the 
demonstration equipment. 

Lo Several people and tools such as forklifts or cranes may be 
used when applicable to lift heavy equipment into place. 
Work gloves will be required during setup and take down. 

Only persons trained in the use of these machines will be 
allowed to operate them. 
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SECTION C: PERSONNEL AND TRAINING 

Personnel Associated With Project 
(Can be grouped by Training needs) 

Required Training For Project 

Project Manager(s) in charge of these demonstrations ο HCET Procedure: 
___________________________ 

ο Pre-job briefing 

ο Post-job briefing 

ο Respirator training/fit test 

ο Radiation Worker ____I  ____II 

ο HAZWOPER ___40hr ___24 hr 

ο General safety training 

ο Specify:____________________
___________________________
___________________________
__________ 

ο Other: 

Student assistant(s) working with project manager(s) in the setup and take 
down of blockages 

ο HCET Procedure: 
___________________________ 

ο Pre-job briefing 

ο Post-job briefing 

ο Respirator training/fit test 

ο Radiation Worker ____I  ____II 

ο HAZWOPER ___40hr ___24 hr 

ο General safety training 

ο Specify:____________________
___________________________
___________________________
__________ 

ο Other: 

Technology demonstration evaluators ο HCET Procedure: 
___________________________ 

ο Pre-job briefing 

ο Post-job briefing 

ο Respirator training/fit test 

ο Radiation Worker ____I  ____II 

ο HAZWOPER ___40hr ___24 hr 

ο General safety training 

ο Specify:____________________
___________________________
___________________________
__________ 

ο Other: 

 ο HCET Procedure: 
___________________________ 

ο Pre-job briefing 

ο Post-job briefing 

ο Respirator training/fit test 

ο Radiation Worker ____I  ____II 

ο HAZWOPER ___40hr ___24 hr 

ο General safety training 

ο Specify:____________________
___________________________
___________________________
__________ 

ο Other: 
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SECTION D.1: HAZARD LEVELS (to be completed for chemical/radiological/OSH hazards with control limits) 

Hazard Expected Concentration 
or Value 

(include units) 

Warning Concentration 
or Value * 

(include units) 

Symptoms/Effects of 
Acute Exposure 

Monitoring Required 
(For each Yes, complete 

next form) 
Example:  Noise 105 dBA 95 dBA Ringing in ears, temporary 

loss of hearing 
Yes 

To be determined by vendor’s 
JSA 

    

     

     

* Limit that can be reached before additional protective measures must be taken. Includes PEL/TLV or IDLH limits from OSHA.  

 

SECTION D.2: MONITORING (to be completed for chemical/radiological/OSH hazards with control limits) 

Monitoring Instrument Task Number When 
Used (from JSA) 

Action Guidelines Frequency of Use Personnel Responsible 
for Monitoring 

Example: 

Digital sound meter, Sper 
Scientific 

1 <95 dBA: No action 

>95 dBA: Hearing protection 
required 

Periodically during 
demonstration. 

IUOE 
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SECTION E:  PERSONAL PROTECTIVE EQUIPMENT  (Use copies as needed) 

Task Number 1 and 3 
(from JSA) 

PPE LEVEL:  
A – B – C – D – Modified 

Task Number 2 
(from JSA) 

PPE LEVEL:  
A – B – C – D – Modified 

Respiratory:  (X) Not Needed 

ο SCBA, Airline: 

ο APR: 

ο Cartridge: 

ο Escape Mask:  

ο Other 

 

 

 

Head and Eye: ( ) Not Needed 

ο Safety Glasses: 

ο Face Shield: 

ο Goggles: 

ο Hard Hat: 

ο Other: 

 

Boots:  (X) Not Needed 

ο Boots:  

      Leather steel-toed work boots 

ο Overboots: 

ο Rubber:  

 

Prot. Clothing:  ( ) Not Needed 

ο Encapsulated Suit: 

ο Splash Suit: 

ο Apron: 

ο Tyvek Coverall: 

ο Saranex Coverall: 

ο Cloth Coverall: 

ο Other: 

 

Gloves:  ( ) Not Needed 

ο Undergloves: 

ο Gloves: 

ο Overgloves: 

 

 

 

ο Other: specify below: 

 

 

Respiratory:  ( ) Not Needed 

ο SCBA, Airline: 

ο APR: 

ο Cartridge: 

ο Escape Mask:  

ο Other 

 

 

 

Head and Eye: ( ) Not Needed 

ο Safety Glasses: 

ο Face Shield: 

ο Goggles: 

ο Hard Hat: 

ο Other: 

 

Boots:  ( ) Not Needed 

ο Boots:  

      Leather steel-toed work boots 

ο Overboots: 

ο Rubber:  

 

Prot. Clothing:  ( ) Not Needed 

ο Encapsulated Suit: 

ο Splash Suit: 

ο Apron: 

ο Tyvek Coverall: 

ο Saranex Coverall: 

ο Cloth Coverall: 

ο Other: 

 

Gloves:  ( ) Not Needed 

ο Undergloves: 

ο Gloves: 

ο Overgloves: 

 

 

 

ο Other: specify below: 
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SECTION F: EMERGENCIES/SPILLS (See Section 11 of HCET HASP) 

Describe procedure for emergencies (i.e., fire).  Can refer to existing HCET HASP or procedures. 

• Follow HCET HASP procedure with the following additions. 

Describe procedures to take in case of a chemical spill. Discuss the correct type of chemical absorbent for the chemicals associated with this project. 

• Not applicable. 

List personnel to notify (and order of notification) in case of emergencies or chemical spills. 

• Project Manager 

• Sr. Engineer 

SECTION G: SPECIAL INSTRUCTIONS FOR PROJECT 

List any special instructions for project personnel: 

• A buddy system is to be used when setting up or taking apart the demonstration facilities. 
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 SECTION H: CONTACT LIST 

CONTACTS NAME PHONE 

Project Manager Yumiko Sukegawa 348-6306 

Site Telephone  

(at location where task is being performed) 

High Bay Area 348-6042 

Program Manager C.X. Lin 348-1596 

 

HCET Senior Engineer (H&S Officer) Walter Conklin 348-1809 

Radiation Safety Officer S.K. Dua 348-1640 

FIU – EHS Health and Safety Manager Jennifer Mwaisela or designee 348-2621 

FIU Public Safety EMERGENCY NUMBER 

Non-emergency number 

348-2911 

348-2626 

For Work Performed Off – FIU Property 

Fire Department EMERGENCY NUMBER 

Non-emergency number 

 

Police Department EMERGENCY NUMBER 

Non-emergency number 

 

Health Department   

Poison Control Center   

Hospital Name  

Hospital Address 
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SECTION I: SIGNATURE PAGE 

The following personnel have read and fully understand the contents of this Health and Safety Plan and further agree to all requirements contained herein. 

         Name                                                        Affiliation                                                      Date                                                          Signature 
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APPENDIX J 
 

TEST PLANNING GUIDELINE 
(Vendor and FIU-HCET’s responsibility) 
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J.1 Introduction  
   
The objective of this guideline is to perform demonstrations and evaluate commercially 
available and innovative technologies of reaching, unplugging, and detection of blockage 
in plugged pipelines. In this test planning guideline, methodology for technology 
demonstration on large-scale Test Beds is outlined for three types of Test Beds 
constructed based on the Functions and Requirements† provided by DOE.  
 
An interested vendor who responded to CBD announcement made through FETC will 
prepare a technology proposal. Vendors can request Scope of Work to prepare for a 
technology proposal which will be evaluated by DOE, FETC, and FIU-HCET. When the 
proposal is accepted and the vendor is awarded the contract, a final specific test plan will 
be negotiated between FIU-HCET and the potential technology vendors to best 
demonstrate their technology. 
 
Technologies demonstrated will be evaluated based upon the performance, cost, and 
health and safety factors outlined in this guideline. Data collected during technology 
demonstration will help assist DOE in selection of the most efficient, cost-effective, and 
safest technologies based on their site-specific needs for a possible deployment at DOE 
sites.  
 
J.2 Objectives & Methods of Testing 
 
Test Beds and blockages will be set up prior to the technology vendor’s arrival. The 
technology vendor will be required to perform the following demonstration(s) on one, but 
not limited to, of the three Test Beds: 
 
• Test Bed #1 --- reaching and/or dislodging of the blockage 
• Test Bed #2 --- reaching and/or unplugging the blockage  
• Test Bed #3 --- blockage detection on buried unjacketed and/or jacketed pipeline 
 
Table J.1 is the test case matrix for the equipment tests on large-scale Test Beds. It shows 
the specifications and location(s) of the blockages. Different types of blockages with 
different length will be placed in each Test Bed. The description of the access point(s), 
access pipe diameter, access point conditions for three different Test Beds are also 
provided in the case matrix. The demonstration will be performed according to the test 
case provided in the test plan under standardized, non-nuclear conditions at FIU-HCET. 
Table J.1 is a generic test case, and the test plan with specific test case will be negotiated 
between FIU-HCET and the vendor to best demonstrate the technology. Equipment tests 
will be performed according to the test case determined prior to the demonstration. It 
should not be altered on or after the day of the demonstration. 
 

                                                        
† J. Coughlin, E. Szendrei, P. Gibbons, “Functions and Requirements for Blockage Locating and Blockage 
Removal Methods in Waste Transfer Lines”, Savannah River Site, Oct. 1998. 
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Data to be collected during the technology demonstration is listed in Appendix B Plan for 
FIU-HCET to Document Equipment Test Result. The guideline for data collection is 
given in Section J.6.  
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Table J.1. Methodology Test Case Matrix 

Test Bed #3  Test Bed #1 Test Bed #2 

Single pipe Double pipe 
Blockage material Glass or epoxy Bentonite with sand or clay  Bentonite with sand or 

clay 
Bentonite with sand or 
clay 

Blockage number(s) 2 5 2  1 

Blockage length 3 to 10 feet 3 to 10 feet 3  to 10 feet 3 to 10 feet 

Blockage location    
                                 

 2 inch pipeline at 1 and 5 foot 
elevation (see Figure D.1(d)) 

Section A-B, E-F, G-H, I-J, 
and J-K (see Figure D.2(c)) 

At both ends of the berm 
(see Figure D.3(c)) 

At the center of the berm 
(see Figure D.3(c)) 

Water submerged 
condition 

Indicate if the technology can 
be operated in aqueous 
condition. 

Indicate if the technology can 
be operated in aqueous 
condition. 

Indicate if the 
technology can be 
operated in aqueous 
condition. 

Indicate if the 
technology can be 
operated in aqueous 
condition. 

Pipe structure N/A N/A Indicate if the 
technology will be tested 
on a single pipe. 

Indicate if the 
technology will be tested 
on a double pipe. 

Access type            

                               

 cleanout pipe, jumper without 
cleanout pipe, gate valve, or 2 
inch pipeline (see Figure 
D.1(e)) 

Hanford connector nozzle (3 
inch diameter) or 3 inch 
pipeline (see Figure D.2(d)) 

N/A N/A 

Access diameter 1 inch if the equipment goes 
through the gate valve and/or 
jumper. 2 inch without access 
pipe (see Figure D.1(e)) 

3 inch (see Figure D.2(d)) N/A N/A 
 



Scope of Work for Large-scale Equipment Test of Pipeline Unplugging Technologies 
HCET-1998-T005 

 74

J.3 Schedule & Deliverables 
 
A series of demonstrations of the unplugging, reaching, and blockage detection 
technologies is expected to begin in (To Be Determined), 2000. Each technology 
demonstration is expected to last for 1 – 3 days with 1 – 2 days for contingencies. The 
time to stage equipment, the time to perform test and collect data, and the time to destage 
equipment will depend on the technology. The Table C.1 in Appendix C for schedule 
should be filled out prior to demonstration on the weeks of availability. The actual week 
will be stated in the contract.  
 
Prior to technology demonstration, the following items should be submitted by the 
vendor after the proposal is accepted (for each time frame, see Table J.4 Demonstration 
Prerequisite Checklist): 
 
• Job Safety Analysis (JSA) form (Table G.1) 
• Information to complete Tables in Appendix A 
• Technology Manuals (if any available) 
• Schedule (Table C.1) 
 
The following items will be submitted by FIU-HCET to the vendor as evaluation after the 
technology demonstration is completed. (For each time frame, see Table J.6 Post-
demonstration Job Checklist): 
 
• Demonstration Statistics (Table B.1)  
• Evaluation Form (Table B.2)  
 
The following items will be submitted by FIU-HCET to DOE as evaluation after the 
technology demonstration is completed. (For each time frame, see Table J.6 Post-
demonstration Job Checklist): 
 
• Demonstration Statistics (Table B.1)  
• Evaluation Form (Table B.2) 
• Recommendation for Technology Deployment  
 
J.4 Training Qualification/Personnel Requirements 
 
Requirements for training and qualification for demonstration depend on the technology 
to be tested.  Final Test Plan shall include specific requirements for each technology.  
 
All personnel shall be trained as per the requirements listed in Table J.2. 
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Table J.2. PERSONNEL TRAINING REQUIREMENTS 

Personnel Training provider Training requirement(s) 
HCET technology 
evaluator(s) 

HCET • HCET Technology Assessment 
Procedure 

• Project Specific Health and Safety Plan 
(Appendix I) 

• HCET Quality Assurance Plan, Section 
18.3 

HCET • Project Specific Health and Safety Plan 
(Appendix I) 

Technology vendor 
equipment operators(s) 

Vendor • Equipment Operation Training 
• Respirator Training, if applicable* 

* Vendors are required to provide proof of training, in the form of certificates or identification cards, to the 
test engineer prior to the start of the demonstration. 
 
Personnel required to complete a demonstration are summarized in Table J.3. Technology 
demonstration oversight will be provided by HCET.  
 

Table J.3. Personnel Resources 

 
Organization Personnel Coverage Required 

Test Engineer (1) Periodic FIU-HCET 
Evaluator (1) Full time, alternates every 2 

hours 
IUOE Industrial Hygienist (2-3) Covering at least 50% of the 

demonstration 
Project Manager (1) Full time Vendor 
Equipment Operator(s) Full time 

 
 
J.5 Health and Safety Status 
 
The technology vendors are required to submit a one page Health and Safety Certification 
(Appendix F) at least two weeks prior to the construction and technology demonstration 
if respirator is needed at time of demonstration. The vendors shall ensure that all 
personnel designated to operate their respective technologies meet the safety criteria in 
the Certification. 
 
The Personal Protection Equipment (PPE) requirements for ALL personnel who enter the 
site during a construction and technology assessment are at a minimum a shirt and long 
pants regardless of their activities. Additional PPE may be required during the 
construction/demonstration depending on the nature of the technology. Vendors should 
consult their health and safety officers regarding PPE requirements for their technologies. 
 
A Job Safety Analysis Form (Appendix G) for a technology to be assessed must be 
completed by the vendor and submitted to HCET a minimum of two weeks prior to the 
start of the demonstration. It is to allow HCET personnel and International Union of 
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Operating Engineers (IUOE) representatives to review the potential hazards associated 
with the various jobs performed during normal use of each particular technology, and 
create a HCET Work Permit accordingly. 
  
HCET evaluators will continuously monitor the demonstration process based on 
information given in the vendor’s JSA form and the HCET Work Permit. Any indication 
of an unsafe condition (actual or perceived) identified by any observer of the 
demonstration will be sufficient cause to halt the demonstration until the condition is 
corrected and/or explained to the satisfaction of the HCET test engineer. FIU-HCET will 
ensure that the test plan will reflect these policies and procedures. 
 
J.6 Data Collection 
 
Data will be taken based on the method set forth by the technology manual to be supplied 
by the vendor. Each technology is unique, however, following examples of observation 
methods may be used to obtain data: direct measurement, computer analysis, and visual 
scrutiny. 
 
 
J.6.1 Data Quality 
 
When data sheets are used, the data sheets shall include the units of measure and the 
decimal precision. When calculations, such as with a spreadsheet computer program are 
used to evaluate or calculate new data, the calculation is controlled in accordance with 
the Good Practices Standard, Section 4.5, Hand calculations. Other software programs 
used to evaluate or produce additional data, graphs, plots, etc. should meet Good 
Practices Standard, Section 4.4 Software and Databases.  
 
Percent Accuracy 

XXXA ˆ/)ˆ(100% −×=  
 
The difference between the mean of the set of results and the value X, which is accepted 
as the true or correct value for the quantity measured. 
 
Precision 

)1/()(
1

2 −−= ∑
=

nXXs
n

i
i  

The standard deviation. 
 
Mobilization Time  
Mobilization Time (hour) = time from when the vendor arrives at the demonstration site 
to when the technology model is ready to operate. 
 
Demobilizaton Time  
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Demobilization time (hour) = time from when the technology finished demonstration to 
when the vendor leaves the demonstration site. 
 
Time Consumed 
Time consumed (hour) = time for how long it takes for technology to start operating and 
finish its demonstration. 
 
Unplugging Efficiency 
• Efficiencymass (%) = Removed mass / Total blockage mass 
• Efficiencyarea (%) = Open area after unplugging / Area of blockage cross section                                                                                                                                              
 
Reaching Speed 
Reaching speed (ft /min) = Distance reached / Reaching time  
 
Distance reached is the distance of how long the technology can reach inside the pipeline 
from the entry, and Reaching time (minute) is the average time of the technology when it 
successfully reaches the blockage. 
 
 
J.6.2 Data Control 
 
Data will be collected by HCET evaluators and recorded in the data sheets to be used for 
post-demonstration calculation as identified in Table J.6. Data will be handled for 
traceability and prevent data loss. It is required that the HCET evaluators taking the data 
verify the correctness and completeness prior to turning the data to the project manager 
for project records.  
 
 
J.6.3 Data Evaluation 
 
Data will be checked for accuracy, completeness, and correctness. Data evaluations shall 
be documented, signed, and dated for technology evaluations which will be disseminated 
throughout DOE to be evaluated by DOE’s TFA technical teams or site managers. The 
calculation shall be documented in accordance with the Good Practices Standard, Section 
4.5, Hand Calculations. 
 
 
J.7 Measuring and Test Equipment 
 
Data to be collected by evaluation personnel include time studies, physical measurement, 
and visual inspection. The evaluation team will also compile still photographs and 
videotape of the demonstration. For each measuring and test equipment items, technology 
manual will be referred for calibration limit(s) and calibration frequency if necessary. 
 
Representative of the IUOE may be on-site to take the Health and Safety monitoring. 
Instruments used for the monitoring sound levels and/or heat stress are listed in Table J.4. 
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Table J.4. Health and Safety Monitoring 

Sample Type Monitoring Instruments* 

Sound levels Quest Q-3000 noise dosimeters calibrated with 
a Quest acoustical calibrator 

Heat Stress QuestTemp 15 Heat Stress Monitor 
Other To be determined 
* All instruments are owned and operated by the IUOE representatives. 

 
 
J.8 Test Procedures and Test Instructions  
 
J.8.1 Demonstration Prerequisites 
 
Once a technology is selected for a demonstration at HCET, the work outlined in Table 
J.5 has to be completed prior to the demonstration: 
 

Table J.5. Demonstration Prerequisite Checklist 

TIME PRIOR TO 
DEMONSTRATION 

Work to be completed 

Four weeks • Specific Test Plan for each individual technology will be negotiated 
between FIU-HCET and the vendor. 

• Technology vendor submits a sole source statement (when applicable) 
and a copy of the company’s Liability Insurance Certificate. Make sure 
that FIU is the insured during the demonstration period. 

• HCET procures a purchase order number for the technology vendor and 
the FIU Media Services respectively, as per FIU procurement procedure 
manual. 

• HCET conducts an inventory of tools and supplies at the demonstration 
site. All items should be in a good working order. Missing items should 
be purchased. 

• HCET notifies IUOE personnel and the HCET senior engineer of the 
demonstration schedule. 

• HCET notifies the EH&S Department at FIU in writing and determines 
if a permit from FIU is needed. 

• HCET send the technology vendor the Data Entry Form for MIS* and its 
field descriptions (Appendix A), and requires the vendor to complete the 
following sections: (1) general information about the technology; (2) 
manufacturer information; (3) vendor information; and (4) vendor 
supplied information. 

Two weeks • HCET confirms the final demonstration schedule with the vendor and 
IUOE personnel. 

• HCET schedules the evaluator throughout the technology demonstration. 
• The vendor submits all required information. (1) Job Safety Analysis 

Form (Appendix G); (2) Health and Safety Certification Form, when 
required (Appendix F), and (3) Data Entry Form for MIS* 
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One week • HCET generates a work plan (schedule of evaluators) for the 
demonstration. 

• HCET generates a HCET Work Permit based on the vendor’s Job Safety 
Analysis. 

• HCET arranges a conference call with the vendor. The attendees of this 
conference call shall at least include the HCET Project Manager and the 
vendor’s Project Manager. The following items shall be discussed in the 
conference call: (1) When the equipment will arrive at HCET; (2) When 
vendor’s crew will arrive at HCET; and (3) Detailed demonstration 
schedule. 

• HCET set up testing blockages 
• HCET checks and ensures that the forklift, trailer (if needed), and eye 

wash station are functional. 
• HCET trains all technology evaluators for the evaluation procedures. 
• HCET posts the following information in the shed at the test facility: 

evaluators’ work schedule, the HCET phone directory, and contact 
person and phone number in case of emergency. 

First day of 
assessment 

• HCET evaluators and the technology vendor review the technology 
operation procedure, Project Specific Health and Safety Plan, and HCET 
Work Permit. 

* MIS: Multimedia Information System 

 
 
J.8.2 Demonstration Procedure 
 
Throughout the demonstration, HCET evaluators will collect data in terms of technology 
performance as per Section J.6, while the IUOE representatives may collect data in the 
area of health and safety factors. At no time vendors are allowed to unload, load 
equipment or start demonstration without the presence of HCET evaluators. 
 
Prior to the demonstration, vendors are responsible to do the following for their 
equipment: 1) cleaning, 2) calibration and adjustment, 3) maintenance, and any other 
activities that assure the integrity of the system, equipment, and data. Vendors are 
required to supply HCET Project Manager any pre-test verifications which are 
documented, signed, and dated. 
 
Depending on the technology to be tested, demonstration Test Bed(s) and blockage(s) 
will be arranged according to the Demonstration Prerequisite Checklist specified in Table 
J.5. The followings steps are examples to be followed on the day of the demonstration. 
 
1) Technology operator, HCET evaluator, HCET and vendor Project Manager, and 

IUOE personnel review the technology operation procedure before demonstration. 
 
2) Technology operator will set up necessary equipment in place and get ready for 

demonstration. For example, if it is going to be operated 3 feet off the ground and it 
requires a support system, such a system will be set up and secured for the operation. 

 



Scope of Work for Large-scale Equipment Test of Pipeline Unplugging Technologies 
HCET-1998-T005 

 80

3) Technology operator will perform the testing while HCET evaluator is ready to take 
the necessary information regarding the demonstration. Demonstration shall not be 
performed without the presence of HCET evaluator and HCET Project Manager. 

 
4) FIU-HCET Obtains measurements and data according to guidelines set in Section J.6 

Data Collection. HCET Evaluator will accurately collect the data specified in 
Demonstration Summary in Appendix B according to the procedure outlined in this 
document. 

 
5) Photos will be taken by HCET evaluators. Photos shall at minimum include each 

piece of the equipment, removed blockages, and technology operation. All photos 
taken during technology demonstration shall be recorded in the film log. 

 
6) FIU Media Services Department will be responsible for video shooting. The video 

shall contain (1) a brief description of the technology and equipment given by the 
vendor; (2) equipment operation; and (4) working environment conditions. 

 
Once the testing is done, test condition will be changed and the same procedure will be 
repeated if the technology is being tested on different blockage material and/or Test Bed. 
Due to the nature of the blockage, no sample analysis is required. 
 
 
J.8.3 Post-Demonstration 
 
Collect the data listed in Plan for FIU-HCET to Document Equipment Test Result 
(Appendix B) for demonstration statistics and evaluation of technologies. Data will be 
calculated and recorded in the data log. Table J.6 summarizes the tasks to be conducted 
after the demonstration and the timeline for these tasks.  
 
 

Table J.6. Post-demonstration Job Checklist 

Time after 
demonstration 

Work to be completed 

1 day • Post-demonstration data collection, as per Section J.8.3. 
One week • Develop photos taken during demonstration. 

• Notify HCET purchasing personnel in writing of all completed purchase 
orders, e.g., forklift and technology vendor. 

Two weeks • Complete calculations as per Section J.6. 
• Complete the MIS* data entry form – Draft. 

30 days • Cross check the Draft MIS* Data Entry Form. 
• Approve the draft by the Project Manager 
• Copy of the draft Data Entry Form is sent to the vendor for review along 

with photos taken during the demonstration. The vendor is required to 
return their comments to HCET within 30 days after receiving the data 
package. 

60 days • Videotape of the assessment is finalized. 
• Publish demonstration results in the HCET Monthly Progress Report and 
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the HCET Internet web site. 
• Enter data in to Multimedia Information System. 

End of fiscal year • Human Factor Demonstration Report is sent to HCET by the IUOE 
representatives. 

* MIS: Multimedia Information System 

 
J.9 Waste Minimization and Management 
 
In addition to health and safety measurement, waste generated during the demonstrations 
will be collected by the technology vendors. Primary and secondary waste will be placed 
in properly sized containers provided by HCET and clearly labeled. Total volume of the 
waste generated will be measured and recorded in the logbook. No laboratory analysis is 
required. 
 
HCET is responsible for waste disposal. There are two ways for waste disposal: (1) 
HCET will subcontract a local waste service, whose service covers providing waste 
containers ranging from 1 to 10 cubic yards, waste pick up and disposal, or (2) HCET 
will solicit assistance from the Solid Waste Management Department at FIU according to 
relevant FIU procedures. The decision to follow 1 or 2 above will be made at least 4 
weeks prior to the demonstration in cooperation with FIU Solid Waste Management. 
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EMSP Call Topic Areas and
Needs Descriptions

1. Long-term Issues Related to Tank Closure

1.1 Radionuclide Source Terms from Tank Residuals

Objectives: The objective of this research is to develop the fundamental
understanding of the behavior of long-lived radionuclides Tc-99, Se-79, and
uranium in tank residuals. This understanding will be used to develop
models of the source term for tank performance assessments to support
tank closure and for site composite analysis assessments. Current
understanding is inadequate to predict the long-term release of technetium,
selenium, and uranium from closed tanks.

Site Details: Risk analysis of the Hanford site has shown that the
radionuclide source term from residual solids in Hanford HLW tanks is one
of the most significant long-term contributors to risk on site, especially from
Tc-99, Se-79, and the uranium isotopes. However, the radionuclides
release rate from these solids is virtually unknown.

Recent chemical analyses of sludge obtained from tanks at Hanford and
Savannah River suggest that significant fractions of the technetium and
selenium occur in highly insoluble, non-mobile reduced forms. Hence,
release will be governed by the rate of oxidation of the sludge to form
mobile pertechnetate or selenate, respectively. Since the sludge will likely
be incorporated or encapsulated by a grout waste form upon tank closure,
the impact of tank grouts on oxidation of the technetium and selenium also
need to be understood.

The release rate from tank residuals needs to be understood in order to
establish reasonable risk based targets for retrieval of waste from the tanks.
Very rapid release rates will necessitate greater levels of waste retrieval
from the tank to protect the groundwater and future populations. This will
have a significant cost impact since the residual waste retrieval costs per
tank is expected to be in the tens of millions of dollars. Moreover, release
rate will be an important input into deciding which tanks present most risk,
possibly impacting the tank waste retrieval schedule.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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This EMSP research would address science elements in: RL-WT-068. 
A link to the Hanford site needs statement is at: RL-WT-068

1.2 Improved Tank Leak Detection

Objective: Leak detection methods are needed that can detect tank waste
leakage in the vadose zone immediately surrounding Hanford single shell
tanks (SST) and have the capability to quantify the volume of a leak from a
tank. The technique needs to have the capability of interrogating all vadose
zone soils surrounding the SST's, even leaks directly beneath the bottom of
the tanks, which is at a depth of about 20m.

Since 1961, Hanford has had 67 SSTs that are confirmed or suspected of
leaking into the environment. By the time waste removal from the Hanford
SSTs is completed, the average tank will have exceeded its design life by
about 50 years. There is every reason to believe that there will be more of
the 149 SSTs that will leak by the time retrieval is completed. The Tri-Party
Agreement requires detecting and quantifying leaks during retrieval
operations. Though the specific requirements for minimum leak detection
are not yet defined, it is clear that better techniques and better
understanding of how to interpret measurements from these techniques are
needed.

Site Details: A number of methods, such as geophysical (e.g. electrical
resistance tomography) and partitioning tracers, are available for measuring
moisture changes in the vadose zone that could quantify leaks during high-
level radioactive liquid waste retrieval operations from aging, underground,
SSTs. However, a number of intricate physical and transport phenomena
complicate the measurements and data interpretation, particularly when
seeking to interrogate the 23-m diameter region beneath the SST. Studies
aimed at improved understanding and interpreting data from these
measurements, particularly issues associated with uncertainty and the
minimum leak that can be quantified are critical topics. For all of the
approaches, improved physical models and approaches that allow rapid
analysis are needed to provide more timely information on leaks. For the
partitioning tracer techniques, research issues center on understanding rate
limited mass transfer of the partitioning tracers and creating more tracers
suitable for moisture measurements. The presence of the electrically
conductive single-shell tanks, and steel wells and pipes, complicates the
interpretation of data that depend on the electrical properties of moist soil.
Here, greater understanding is needed to account for and remove these
electrical anomalies from moisture measurements and in developing
advanced models for analyzing the geophysical data. The site geology,
although relatively uniform, contains lenses of silt and gravel that can affect
the subsurface migration of tank waste leaks and complicate measurement
and quantification of these leaks. Furthermore, geologic anomalies (e.g.,
clastic dikes) can exist and complicate the subsurface migration of tank
waste leaks and interpretation of measurements. While dry wells extend
around the immediate periphery of most SST's to depths ranging from 80 to
130 feet, there are no operating well structures that allow detection directly
beneath the tanks thereby permitting detection of potential leaks moving
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vertically from the center of the tank.

This EMSP research would address science elements in: RL-WT-026

A link to the Hanford site needs statement is at: RL-WT-026

1.3 Anion Getters

Objectives: Identification/development of anion scavengers are needed
that can be added to tank residuals, placed as backfill around low-activity
waste in the immobilized low activity waste (ILAW) facility, or used to
stabilize contaminated soils. The performance of the proposed anion
scavengers should be compared to ILAW facility backfill materials (sand)
and tank farm soils.

Site Details: The application of "getter" or scavenger materials to the
high-level waste tanks following retrieval activities, into the soil in
contaminated areas, or in the ILAW facility may retard the flow of
radioactive contaminants and provide additional protection for the
groundwater. Because anions in tank waste, (e.g. pertechnetate, TcO4-)
are poorly adsorbed on most materials under basic conditions, these
contaminants tend to migrate to the groundwater and be the dominant
contributors to risk evaluated over time periods of regulatory concern
(typically 1,000 to 10,000 years).

The development of "getters", especially for pertechnetate and selenate, can
have a profound effect on the amount of waste that must be removed to
protect the ground water. Current removal targets are very conservative.
The development of such "getters" can also lead to a better understanding
of the mechanisms of natural "getters" in Hanford soils that can affect the
tank closure performance assessment.

The focus of this research should be on "getters" for technetium and
selenium in their anionic forms. The scavenging mechanism should be
investigated to insure that the reduced mobility would be long term, even
under natural oxidizing conditions. This contrasts with current practices
whereby reducing approaches are used to convert technetium to a less
mobile form, which when oxidized becomes mobile. The "getter" approach
must be based upon mechanisms that can retain the technetium for at least
1,000 to 10,000 years.

This EMSP research would address science elements in: RL-WT-046-S
A link to the Hanford site needs statement is at: RL-WT-046-S

1.4 Corrosion of Stainless Steels

Objective: Develop a better understanding of the corrosion rates and
mechanisms of INEEL sodium bearing waste (SBW) on construction
materials, particularly stainless steels. This understanding will support: 1)
methods of monitoring tank corrosion, 2) tank structural integrity models to
assure safe storage of the waste, and 3) materials selection for systems to
process INEEL SBW and calcine wastes.



Tank Focus Area - EMSP, Section 1

http://emslws03/tfa/emsp/closure_proposal.htm[10/13/2009 11:30:17 AM]

Site Details: Irradiated nuclear fuel has been stored and reprocessed at
the Idaho National Engineering and Environmental Laboratory (INEEL)
since 1953 using facilities located at the Idaho Nuclear Technology and
Engineering Center (INTEC) (formerly the Idaho Chemical Processing Plant
or ICPP).

Two types of liquid waste from these reprocessing activities have been
stored in the INTEC Tank Farm: 1) high level waste (HLW) and, 2) sodium
bearing waste (SBW). The chemical compositions of these wastes are
shown in Table 1. The HLW (zirconium, flourinel and aluminum in Table 1),
below, was generated as a direct result of reprocessing spent nuclear fuel.
The waste has been calcined and stored in dry bins sets. Future processing
of calcine will redissolve the waste. Concentrations of the redissolved waste
are not known but are expected to be similar. The SBW was generated from
incidental activities, such as decontamination, associated with operation of
the INTEC.

The INTEC Tank Farm was constructed during the 1950s and 1960s. It
consists of eleven vaulted 300,000-gallon underground tanks in which the
liquid wastes are stored. This facility is significantly different from other tank
farms in the DOE complex in three respects. First, the tanks are constructed
of stainless steels, 347 and 304L, not carbon steel. Second, the wastes are
stored in the acidic (not neutralized or alkaline) condition. Third, the tanks
have been repeatedly emptied and refilled over the years as liquid wastes
were periodically withdrawn to be calcined and as additional new wastes
were generated from continued fuel reprocessing.

Needs: DOE Order 435.1 requires corrosion control for storage and
process tanks. There is a great deal of information available in the literature
on the corrosion mechanisms of carbon steel exposed to caustic HLW
solutions, but the relevance of this information to INEEL conditions is not
known. The corrosion mechanisms of 304L and 347 stainless steels have
not been rigorously evaluated with respect to the complete chemistry of the
SBW (i.e., all major SBW species listed in Table 1). Thorough evaluation of
these interactions will provide an understanding of the stainless steel
interactions that cause localized corrosion or environmental cracking.

Table 1. Typical Liquid Waste Chemical
Compositions

Major
Species Units Zirconium Fluo

Rinel
Sodium
Bearing Aluminum

Acid (H) Molar 1.4 1.5 1.28 0.81
Aluminum
(Al) Molar 0.68 0.43 0.57 1.5

Zirconium
(Zr) Molar 0.41 0.31 - -

Boron (B) Molar 0.19 0.15 0.017 -
Cadmium
(Cd) Molar - 0.05 0.001 -
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Sodium
(Na) Molar 0.017 0.02 1.50 0.06

Potassium
(K) Molar 0.003 - 0.017 -

Chromium
(Cr) Molar 0.015 0.015 - -

Iron (Fe) Molar 0.007 0.005 0.002 0.01
Tin (Sn) Molar 0.005 0.004 - -
Mercury
(Hg) Molar - - 0.0013 0.02

Fluoride (F) Molar 3.20 2.10 0.04 -
Chloride
(Cl) mg/L - 50 1000 -

Nitrate
(NO3) Molar 2.30 1.90 4.50 5.40

Sulfate
(SO4) Molar - 0.035 0.043 -

Uranium (U) mg/L 1.30 6.5 66.4 -
Undissolved
Solids g/L 2.0 2.0 2.4 -

Liquid
Density g/mL 1.20 1.15 1.25 1.28

The DOE Order also requires corrosion monitoring. Technologies such as
Electrochemical Noise (EN) have been developed and demonstrated at
Hanford, but it is known that the different conditions at INEEL will require
changes to the application of the EN technology for INEEL. Investigation of
how differences in corrosion mechanisms and rates relate to the EN
signatures is needed.

Investigation of corrosion mechanisms that will occur when the SBW wastes
are processed (vitrified) is also needed. The offgas from the melter will
contain the acid gases as well as increased concentrations of chloride and
fluoride that are volatilized from the melter. An increased understanding of
the corrosion from the SBW and then the calcine wastes can guide selection
of construction materials during the design/construction phases of the plant
during FY 2002-FY2005.

This EMSP research would address science elements in: ID-S.1.33, ID-
S.1.34, and ID-S.1.38.

A link to the Idaho site needs statements are at: ID-S.1.33, ID-S.1.34, and
ID-S.1.38

1.6 Fracture Toughness Properties for Carbon Steel Utilized
for Nuclear Waste Containment Vessels
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Objective: Development of fracture property databases for stainless (304,
316) and carbon steels (A285, A526, A537) for application to flaw stability
analysis of DOE waste tanks is needed. Harvesting and testing of waste
tank materials would provide validation of the databases.

Site Details: The DOE high-level waste storage tanks, many in service
for nearly 50 years, are subject to effects of aging. The demonstration of
integrity of these carbon steel or stainless steel structures involves many
activities including degradation analyses, tank inspection, tank chemistry
control and corrosion monitoring, flaw stability analyses, corrosion testing,
mechanical property database development, leak detection, and repair
technologies. These activities are in various states of technology
development and implementation at the DOE sites. Development and
application of fracture toughness properties is critical to demonstrating flaw
stability for several of the tanks in service. The fundamental material
fracture behavior at the operating conditions of most of the DOE tanks is
that stable ductile tearing would precede failure by either a tearing instability
or brittle fracture. The appropriate characterization of fracture properties for
this behavior is a J-R curve at the test conditions of normal and off-normal
tank service. The approach may include testing of materials that are
representative of the tank materials in terms of composition and thermal-
mechanical processing. This testing is typically performed using standard
tests (e.g. ASTM E1820 specimen design) of materials that are not "service-
experienced." Due to specimen size or "constraint effects," the J-R curves
from standard tests at small-scale compared to the tank structure may
under-represent the true load-carrying capacity of a flawed tank in
application of the small-scale test results to the integrity demonstration. The
following should be considered in the development and application of
fracture properties for the waste tank materials. Material composition Aging
or service Specimen size or constraint Loading rate

This EMSP research would address science elements in: SR01-2050S 
A link to the Savannah River Site needs statement is at: SR01-2050S
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EMSP Call Topic Areas and
Needs Descriptions

2. High-efficiency, High-throughput Separation
Methods

2.1 Advanced Approaches for Reducing Waste Volume Stored
in Double-Shell Tanks

Objectives: Scientific advances or innovative process technologies are
needed that can be applied to Hanford high-level waste (HLW) to make
more double shell tank (DST) space available. The baseline volume
reduction approach is to remove water by evaporation. Advances that could
lead to a better, easily implemented and accepted process for removing the
most abundant species (Na, NO3, OH) in the waste would be of great
benefit if the process produced a low activity waste (LAW) that could be
managed outside the DST waste process. Process products that could be
reused or recycled could also be beneficial, whether the product is from a
new process or from existing processes for removing caustic or sodium
nitrate. Advances that could lead to significantly greater concentration of
wastes in the evaporator would also be valuable.

Site Details: The volume of double-shell tank (DST) space is limited and
may restrict the volume of single-shell tank (SST) waste retrieved for
storage in DSTs. Given the current SST retrieval schedule at Hanford, it is
projected that additional DST space will be needed in the FY 2010 time
frame. The Hanford Federal Facility Agreement and Consent Order (Tri-
Party Agreement) calls for evaluation of options and actions to increase
available DST space in support of SST retrieval. The only currently active
waste processing option for increasing available DST space is the removal
of water by evaporation in the 242-A Evaporator. However, for continued
safe storage of waste in the DSTs, administrative controls restrict how much
the waste can be concentrated by this process. Evaporation to higher waste
concentrations can cause greater H2 gas (created by radiolysis of organics
in the tank) retention with occasional large releases, "burps", that create an
explosive environment in the tank. When the pretreatment and LAW
vitrification plants are operating, evaporation will be the baseline process for
removing waste for the DSTs to make space for continued SST retrieval.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Process technologies or scientific advances that will create options for
increasing the available space in the DSTs are needed. These technologies
could be used in conjunction with the existing piping and infrastructure
associated with the 242-A evaporator as an enhanced waste management
facility, could be separate units, or could be part of the waste treatment
plant. Some possible approaches include:

a) An advanced process for removing the most abundant
species in the wastes and producing a low activity waste (LAW)
that could be managed outside the DST. Water, sodium, nitrate,
and hydroxide are the most abundant species. The process
would need to have attributes (cost, product, use, etc.) that
would promote its acceptance and adoption by the site. On the
positive side, such a process could remove significant mass from
having to be vitrified, and possibly eliminate the need for the
high cost of an expanded vitrification facility. There are also
multiple questions about the form of the material that would be
produced and how it could be handled. Radioactivity levels would
need to approach background. The process would also have to
be significantly less expensive than vitrification to justify an
additional facility. Several processes are at various stages of
development. The "clean salt" process uses fractional
crystallization to produce clean sodium nitrate. Electrochemical
and solvent extraction technologies have been or are being
studied for caustic recycle.

b) Development of products that could be reused or recycled, or
development of processes that could make use of the products
from new, developing, or existing processes.

c) Advances that could lead to significantly greater concentration
of wastes in the evaporator or in LAW immobilization. This might
include separations to remove controlling species from the
immobilization feed or a better scientific understanding of rate
limiting processes in the evaporator.

This EMSP research would address science elements in: RL-WT-088 
A link to the Hanford site needs statement is at: RL-WT-088

2.2 Improved Separation Approaches for Cesium, Strontium,
and TRU

Objectives: The objective of this research is to develop better processes
to separate cesium, strontium, and transuranic elements (TRU) from tank
waste supernatants. Emphasis should be placed on processes that are
robust, and less expensive to install and operate in remotely handled,
heavily shielded, radioactive facilities. Such conditions favor compact
process units (few added vessels) and mechanical simplicity. Processes
that can selectively separate multiple elements in a single stage are
preferred. Improved separation processes are needed at Hanford,
Savannah River, and to a lesser degree for INEEL.
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Scientific and applied research leading to improved ion exchange and
solvent extraction separations promise potentially large benefits. Ion
exchangers with higher loading, rapid kinetics, and improved materials
stability under realistic process conditions are needed to design compact,
high-throughput, and robust processes. Materials and processes that
improve processing rates, reduce the number of operations, and minimize
the impact of spent agents on disposal are needed.

Site Details: By separating the radioactive and long-lived compounds
from the HLW-tank supernatants, the solutions can be disposed of as LAW
after treatment, reducing disposal cost. Significant cost reduction in the
permanent disposal of high-level wastes (HLW) can be achieved by
concentrating the radioactive components into a small volume for
incorporation in a highly durable wasteform such as borosilicate glass. The
bulk of the waste can then be disposed of in a less expensive low-level
wasteform. To meet regulatory requirements for low-level waste disposal,
liquid wastes must be treated to remove radioisotopes of cesium, strontium,
and actinides. Current technologies being considered at DOE sites include
ion exchange, sorption, and solvent extraction.

At Hanford, testing of the baseline cesium ion exchange material (SuperLig
644 resin) is ongoing and will not be completed for several years. Although
results to date do not indicate any fatal flaw with this material,
manufacturing scale up and additional testing of SuperLig 644 resin remains
to be completed. Material stability and loading capacity are potential issues
and alternative cesium separation technologies are needed to reduce
project risks from dependency on a single solution. Separation of Sr and
TRU are not considered a priority at Hanford.

At Savannah River, ion exchange using crystalline silicotitanate (IONSIV-
911®), alkaline side solvent extraction, and precipitation using
tetraphenylborate are being considered to remove cesium. Sorption with
monosodium titanate (MST) is the baseline process for removing strontium
and TRU. Recent testing indicates that MST exhibits acceptable removal
rates and capacity for strontium but less satisfactory performance for the
actinides.

An alternative method to MST for removing strontium and TRU from alkaline
HLW is desired. The kinetics for strontium and TRU uptake by MST are slow
and a significant residence time is required to achieve good removal
efficiencies and high loadings on the MST. Longer residence times mean
larger reaction vessels, and lower loadings mean the use of greater
quantities of MST. Since only limited quantities of titanium can be added to
the glass without requiring dilution (greater glass volume and cost), it is
important to limit the quantities of MST (and, thus, titanium) sent to the
melter. The fine powdered form of MST is also difficult to filter, adding a
significant footprint in a highly shielded facility.

One of the separation alternatives for cesium under consideration at the
SRS is Caustic-Side Solvent Extraction (CSSX), which uses a calixarene
extractant in an aliphatic diluent modified with a fluorinated alcohol. A
proposed flowsheet specifies an MST step for Sr and actinide removal,
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followed by filtration, and then CSSX to remove cesium. Significant value
could be added to this alternative if the CSSX technology could be extended
to remove the strontium and actinides in addition to cesium by either co-
extraction or a separate associated process step. Combined solvent-
extraction concepts (UNEX) have been successfully tested in the past few
years in Russia and at INEEL, but only for acidic wastes.

At INEEL several stabilization options for the HLW calcine are still being
considered. Some of those will require separation of the cesium, strontium,
and TRU from the acidic waste that is high in aluminum and zirconium with
mainly fluoride and nitrate anions. Two processes are mainly considered,
UNEX (a single solvent extraction mentioned above), and a combined
process using TRUEX (TRU solvent exchange), SrEX (strontium solvent
exchange), and AMP-PAN (alumino-molybdenum phosphate trapped
polyacrylonitile, for cesium).

For acceptable performance, the technology should possess high
selectivity, efficient extraction and stripping, and good hydraulic behavior.
The strip effluent concentrated in the target radionuclides must be
compatible with subsequent process steps (i.e., vitrification). Downstream
impact of the raffinate on production of the low-level wasteform should be
minimal.

This EMSP research would address science elements in: RL-WT-092,
SR01-2053-S, and SR01-2058-S, ID-2.1.06A
A link to the Hanford site needs statement is at: RL-WT-092 
A link to the Savannah River needs statements are at: SR01-2053-S and
SR01-2058-S
A link to the INEEL needs statement is at: ID-2.1.06A

2.3 Sulfate Separation

Objectives: Sulfates are a fairly minor component in the supernate from
many HLW tanks at Hanford and in the sodium-bearing wastes and
dissolved calcine at INEEL. Nevertheless, the sulfate can cause problems in
the glass melters proposed for processing these wastes at both sites. The
sulfate can form molten salt layers on top of the melted glass if it is allowed
to accumulate. Removal of sulfate before the waste is fed to a melter could
be an attractive approach if it can be accomplished simply and compatible
with other pretreatment steps such as cesium, strontium, or TRU removal.

Site Details: Sulfate is only sparingly soluble in borosilicate glass
proposed for Hanford and INEEL wastes. It tends to from a molten salt layer
on top of the glass that both interferes with operations of the melter and can
be corrosive to the melter liner.

Initial investigations by the sites didn't uncover any viable sulfate removal
technologies commercially available. Therefore, baseline approaches to
handling the sulfate focus on changes in the glass chemistry or melter
operation. Development of a practical sulfate removal method would provide
a valuable alternative to the changes in melt composition that are currently
being considered.
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Sulfate removal studies will have to investigate removal from realistic
simulants of the actual process streams to be treated. At Hanford, the
largest sulfate problem is expected to be with the LLW supernate after most
of the cesium, strontium, and actinide elements are removed. However, this
will still be a high ionic strength (approximately 5 molar in sodium) and
highly alkaline solution. The solution will also contain a wide variety of other
metal ions and cations that could play important roles in the sulfate removal
approach.

The INEEL waste solutions will be highly acidic and will contain large
concentrations of cesium, strontium, actinides, and other radionuclides. In
this case, any sulfate removal method would have to minimize the removal
of radioactivity or provide a method for recycling almost all of any
radioactivity removed with the sulfate. The sulfate product removed from the
system is likely to contain significant quantities of non-radioactive
components of the waste, but the concentrations of radioactive components
will have to be low enough to meet the conditions for Class A low-level
waste and sufficiently low concentrations of actinides to qualify as non-TRU
waste. Although simplicity is always a virtue in chemical process systems,
the requirements for remote operations will strongly favor simple process
steps, and the need for heavy shielding (especially for the INEEL waste) will
favor compact sulfate removal equipment.

This EMSP research would address science elements in: RL-WT-101, ID-
S.1.32 
A link to the Hanford site needs statement is at: RL-WT-101 
A link to the Idaho site needs statement is at: ID-S.1.32

2.4 Offgas Chemistry and Treatment

Objectives: A fundamental understanding of the chemistry of problem
chemical species in HLW vitrification offgas treatment processes is needed,
particularly for cesium, strontium, iodine, chlorine, fluorine, mercury, and
NOx. This includes understanding the chemical speciation, reaction kinetics,
phase equilibrium, solids formation mechanisms and rates, and transport
processes under offgas conditions. Innovative separations processes for
offgas treatment are also needed.

Site Details: There are three general issues related to the vitrifier offgas
that need to be addressed: (1) What is in the offgas? (2) How can the offgas
stream be treated? (3) What is the fate of the chemical species in the
stages of a treatment process? This need concerns the latter issues.

Removal of problem chemical species arising from the INEEL HLW
vitrification process by the offgas system will be critical to ensure
compliance with the EPA Maximum Achievable Control Technology (MACT)
Rule. These data are necessary to select and design the offgas treatment
processes, which may include NOx destruction, ion exchange, mercury
removal, and filtration. NO usually has a low solubility in absorbents and it
may be necessary to oxidize it to remove it. Besides, NOx, cesium,
strontium, iodine, chlorine, fluorine, and mercury have been identified as
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elements of particular concern. The volatility of Hg will depend on its
oxidation state. The form and behavior of these materials in the offgas
system needs to be understood. The offgas scrubber is of particular
importance and the scrubber chemistry will effect Cs, NOx, and Hg
behavior. Similarly the effectiveness of fluorine and chlorine removal will
depend on their oxidation state. An alkaline scrubber probably would
remove both, but an acid or neutral scrubber may remove only volatile salts.

The INEEL HLW Program needs data and models that predict the
composition and dynamics of the vitrification facility offgas system and that
predicts the composition of secondary waste streams that will be generated.
Solids formation and particulate carry-over will also pose challenges for
treatment and monitoring of the offgas.

The baseline offgas treatment system is comprised of multiple unit
operations. The INEEL is interested in innovative offgas treatment
processes that are more effective, simpler, less expensive, or more
compact. A desirable treatment process could integrate capturing all volatile
salts in a single step.

This EMSP research would address science elements in: ID-S.1.36, ID-
S.1.37. 
A link to the complete INEEL needs statement is at: ID-S.1.36 and ID-
S.1.37
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EMSP Call Topic Areas and
Needs Descriptions

3. Immobilization Methods and Materials

3.1 Alternative Waste Forms

Glass (borosilicate, aluminosilicates, and iron phosphates) and ceramic
waste forms have been evaluated over the years for isolation of radioactive
wastes. The waste form choice would generally be compositionally
compatible with the composition of the waste being processed. For
Savannah River, the waste is a caustic slurry of metal oxides with iron,
aluminum, and sodium being predominate. For Hanford, the waste is
generally similar to that of Savannah River with some smaller streams
containing higher levels of phosphate, sulfate, and chromate. For Idaho, the
waste is a dried calcine high in zirconium or aluminum and fluoride. The
current waste form standard is borosilicate glass with ceramic waste forms
being developed for plutonium disposition. The choice of waste forms
requires consideration of a number of performance characteristics. For
repository storage, the waste form phases and compositions must be
predictable and definable both in its final disposal form, as well as at key
stages of processing (as part of process control). The fate of radionuclides
over long-term geological storage times must also be predictable. The
waste form must be compatible with significant variability in initial waste
composition and the final form must have dimensional and compositional
stability. As a general guide the waste form must meet the performance
requirements of the "Waste Acceptance Product Specifications" and the
"Waste Acceptance Systems Requirements Document" developed by the
Department of Energy (see below)1.

The objectives of research in this technical area would be:

1) Improved waste loading 
2) Improved performance (durability, processability, reduced sensitivity to
feed variability, etc.) 
3) Smaller capital investment (size of facilities) 
4) Improved reliability.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Approaches to achieving these improvements could be research in waste
forms compatible with higher temperature processing, alternative waste
forms more compatible with high volume waste stream compositions,
glasses with higher crystalline fractions, ceramics and glass ceramics.

This EMSP research would address science elements in: RL-WT-080, ID-
S.1.29. 
A link to the complete Hanford needs statement is at: RL-WT-080 
A link to the complete INEEL needs statement is at: ID-S.1.29

(1 The Waste Acceptance Systems Requirements Document and Waste Acceptance
Product Specifications are currently written toward borosilicate glass. It is expected that any
new waste form will still need to meet specifications for organics content, moisture content,
release rate by PCT and TCLP tests, dimensional stability, phase consistency and
predictability, and, most important, rationale and evidence for long-term performance.
Current standards also include requirements for single-phase borosilicate glass, which for
purposes of this research should be ignored.)

3.2 Leaching Mechanisms in Waste Glasses

More fundamental research is needed to understand leaching mechanisms
in waste glasses. Understanding of the leaching mechanisms is necessary
to develop credible models for the long-term performance of glasses in
repository environments or shallow land disposal, and to predict how glass
composition affects performance.

Role of Protective Layers in Glass Dissolution: Aqueous corrosion of
glasses commonly involves the formation of alteration or secondary phases
on the corroded surface. These alteration phases can consist of clays,
hydrous oxides, zeolites or other complex compounds. The formation and
behavior of these alteration phases often controls the overall glass
dissolution behavior. In some cases, the alteration phases can play a
protective role and inhibit further glass dissolution. To date, little is known
about the protective nature of some of these alteration phases (i.e. local
dissolution chemistry effects, effects on ion-exchange reactions, etc.). From
a glass structure perspective, understanding the components driving the
different glass dissolution mechanisms, which steps are rate controlling, and
associated kinetics would be helpful. The role of these protective phases in
glass dissolution warrants study especially if glass corrosion modeling is to
be attempted for long-term performance assessment. The current need is
focused on glasses (borosilicate) used in High Level Wastes and Hanford's
Low Activity Waste formulations.

This EMSP research would address science elements in: RL-WT-015, RL-
WT-066.
A link to the complete Hanford needs statements are at: RL-WT-015 and
RL-WT-066

3.3 Salt Chemistry in Melter Cold Caps

Some wastes that are to be vitrified at Hanford, INEEL, and other DOE sites
are relatively rich in sulfate, nitrate, phosphate, and chromate salts. These
salts form low temperature eutectics and segregate from the remaining
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melter feed components at concentrations below their solubility limits in
glass. Once segregated, the nitrates tend to decompose to gaseous species
leaving behind the sulfate, phosphate, and chromate. These components
tend to aggressively attack the refractory at the melt-line. In a separated salt
layer, they also pose safety risks (steam explosions) when liquid slurry is
being fed. An operational solution to the problem in a vitrification plant is to
run at lower waste loading; but this increases the volume and cost of HLW
and slows plant production.

Basic scientific data on the formation of these phases can lead to mitigating
strategies that allow the plant to operate at waste loading in line with true
solubility limits for these components, saving tax payer dollars and lowering
safety risk. A fundamental understanding is needed of how these saltss and
other components in the melter cold cap behave.

Operational approaches such as adjustment of the feed chemistry (e.g. pH
or addition of a reductant) may also effectively reduce the sulfate salt
accumulation during processing. Such process or operational improvements
would be aimed at forcing the sulfate to partition to either the off-gas or the
glass.

This EMSP research would address science elements in: RL-WT-101 and
ID-S.1.32.
A link to the complete Hanford needs statement is at: RL-WT-101
A link to the complete INEEL needs statement is at: ID-S.1.32

3.4 Improved Materials to Enhance Melter Performance

The vitrification of high level and low level wastes creates very corrosive
environments in the melter and associated equipment. Improved materials
are needed for probes and other sensors and penetrations into the melter
vapor and glass spaces. For example, bubblers have to be fabricated of
materials that can withstand the conditions of both the melter vapor space
and the glass. Advanced corrosion-resistant materials are needed.

As processing requirements lead to higher temperature melters, the need
for these materials will increase. The current nominal operating
temperatures range from 1050C to 1200C. These can be expected to move
up to the 1500C plus region as the drive for higher waste loading continues.

At INEEL, the melter offgas will contain acidic materials and fluoride and
chloride that are expected to present problems for normal construction
materials.

This EMSP research would address science elements in: RL-WT-100, ID-
S.1.34, ID-S.1.35

A link to the complete Hanford needs statement is at: RL-WT-100
A link to the compleete INEEL needs statements are at: ID-S.1.34 and ID-
S.1.35
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4. Innovative Characterization Methods

4.1 Improved Sr-90 Analytical Tools

Sr-90 is a beta emitting radionuclide that is present in stored high-level
waste (HLW) at significant concentrations. Current HLW remediation plans
call for the removal of Sr-90 (as well as other radionuclides) from
supernatant solutions in order to produce a low-activity waste stream and
reduce the amount of waste going to a HLW repository. The liquid stream
produced after radionuclide removal will be disposed of as low-level waste
(LLW) provided the concentrations of radionuclides such as Sr-90 are below
regulatory limits. To assure achievement of Class A LLW limits (i.e., 40
nCi/mL), the ability to monitor Sr-90 in liquid process effluent at low
concentrations (typically 4 to 10 nCi/mL) is needed.

The baseline technology for Sr-90 measurement is observation of the beta
radiation emitted from Sr-90 and its Y-90 daughter product. Another method
has been developed which monitors low energy gamma radiation (i.e, below
500 Kev) produced from the Bremsstrahlung effect of the Y-90 beta
particles. However, detection of Sr-90/Y-90 via this method requires that Y-
90 remain in secular equilibrium with Sr-90 and the Bremsstrahlung
signature is obscured by the Compton scatter spectrum from Cs-137/Ba-
137 if the ratio of Cs-137/Sr-90 exceeds about 2/1. Such measurements are
difficult to obtain accurately for low concentrations of Sr-90 in the presence
of other gamma and beta emitting radionuclides. An improved real time
method for Sr-90 or Sr determination in a flowing liquid in pipelines or
process vessels is desired. It is also preferable not to add chemicals to the
liquid stream or to acquire samples. Potential solutions include, but are not
limited to, fiber optic based sensor systems or chemical sensors based on
other principles. Interferences from radionuclides such as Cs and
transuranic elements, from bulk chemical constituents such as potassium,
sodium, and calcium cations and nitrate, nitrite, and hydroxide anions, and
high radiation fields up to 1000 rad/hr must be minimal.

This EMSP research would address science elements in: SR01-2054-S. 
A link to the complete site needs statement is at: Savannah River SR01-
2054-S

4.2 Improved TRU Analytical Tools

Transuranic radionuclides (TRU, elements with atomic number >92 emitting
alpha) are a component in stored high-level waste (HLW) that are the

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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source of the alpha radiation emitted from HLW. Current HLW remediation
plans call for the retrieval of liquid and solid waste from underground
storage tanks followed by separation of TRU and other radionuclides. The
radionuclides are then concentrated in a low-activity waste fraction.
Improved methods for the detection of TRU are needed to support both
assessment of residual waste remaining after retrieval and for monitoring
the removal of TRU from bulk HLW.

Baseline methods for measuring TRU quantitatively include commercial
alpha detectors where geometries permit and the observation of neutrons
from both spontaneous fission and the alpha-neutron reaction process via
track etch devices, neutron activation of foils, and boron trifluoride tubes.
Improved alpha detection capability is desired to support residual waste
assessment and the TRU removal process.

For residual waste assessment, the quantitative measurement of TRU
remaining in storage tanks after retrieval is needed. Residual TRU may exist
on tank walls and bottoms, or underneath steel tank bottoms if any tank
leakage occurred. Spatially resolved quantitation of the amount of TRU
remaining on walls and floors is desired. Measurement of the total TRU
present or resolution of individual TRU radionuclides is of interest. Typical
TRU concentration in residual waste has been estimated to be on the order
of 30 mCi/mL.

For the TRU removal process, the radionuclides will be removed from
liquids so the effluent stream can be treated as low-level waste (LLW). To
assure the effluent meets LLW standards, improved methods to monitor the
total concentration of TRU in real time in flowing liquid effluent is desired.
The minimum detection level of interest for TRU is 10nCi/mL of alpha
radiation or its equivalent by other detection means.

This EMSP research would address science elements in: SR01-2054-S. 
A link to the complete site needs statement is at: Savannah River SR01-
2054-S

4.3 Improved Radiochemical Analysis

Common methods for the elemental analysis of high-level waste (HLW)
include atomic absorption spectroscopy (AAS), inductively coupled plasma
emission spectroscopy (ICP-ES) and inductively coupled plasma mass
spectrometry (ICP-MS). These methods feature the capability to detect most
of the periodic table over a wide range of concentrations. However,
analytical turnaround times for analysis are too long (i.e. 24 - 40 hours) to
support process control and could limit feed processing rates. A rapid
analysis method is needed to determine the concentration of chemical
constituents that will be present in the glass at 0.5 wt% or greater, and
radionuclides present at 0.05 % or more of total curies in the final waste
form.

Pretreatment and disposal of HLW requires elemental characterization to
ensure that radionuclide separation and solidification processes operate as
designed and that all regulatory requirements are met. An example includes



Tank Focus Area - EMSP, Section 4

http://emslws03/tfa/emsp/insitu_proposal.htm[10/13/2009 11:30:22 AM]

the detection of palladium, which is known to be a catalyst for the
decomposition of tetraphenylborate salts produced in one process being
considered for the removal of Cs-137. Another example is the detection of
radioisotopes that must be removed for the liquid waste to meet low-level
requirements. Other elements of interest include Pb, Cu, and Pt.

Because of the high NaOH concentration (>1 M) in the alkaline HLW waste
stored throughout the Department of Energy facilities, these analytical
methods feature high detection limits. The detection limits are high due to
the large dilution factors needed to reduce the alkali content (primarily
sodium) to concentrations that can be accepted by the analytical
instrumentation. Because of the large dilution of the sample, the lower
detection limit may be at or above the value needed for supporting
processing and disposal.

An improved analytical method is needed that offers improved analytical
quantification and faster turnaround time. In-situ and/or real-time analytical
tools with the requisite accuracy and precision are ideal although improved
laboratory based tools are also valuable.

This EMSP research would address science elements in: SR01-2054-S,
and RL-WT-099-S. 
A link to the complete SRS needs statement is at: Savannah River SR01-
2054-S 
A link to the complete Hanford needs statement is at: Hanford RL-WT-099-
S

4.4 Improved Off-Gas Monitors for Air Emissions

Offgas monitoring development is required for permitting and operation of
existing and future DOE high-level waste (HLW) treatment processes.
These processes include evaporators, liquid effluent treatments, acid
fractionators, denitration of some wastes, and glass melters for waste
immobilization. They have the potential of emitting RCRA hazardous volatile
and semi-volatile organics and volatile or particulate heavy metals. This
need is particularly important at the Idaho National Engineering and
Environmental Laboratory where HLW contains high levels of nitric acid that
will add significant amounts of NOx to the offgas. Contaminants of primary
concern under the new Maximum Achievable Control Technology (MACT)
standards from EPA are mercury, polychlorinated dibenzodioxins, and
polychlorinated dibenzofurans.

Continuous monitoring as well as discrete offgas monitoring may be
required for the development, installation, qualification, and operation of
HLW process facilities. Baseline technologies for the monitoring of offgas
largely rely on sampling of the gas stream. There is much that is not yet
understood about the accurate sampling and analysis of dioxins and furans.
These compounds are believed to be formed and found mainly in/on
particulates in the offgas streams of high temperature systems. It is not
clear that the current accepted methods for sampling dioxins and furans are
providing representative samples. The detection limit for total dioxins and
furans under the new MACT standard will be 0.2 ng/dsm3 (or approximately
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0.17 parts per quadrillion). Understanding the routes by which these
analytes may decompose or otherwise escape from the sampling train is
important. Continuous on-line or in-line monitoring of any species at these
concentrations will require a breakthrough in instrumentation.

Optical emission spectroscopy techniques have been demonstrated for the
intermittent and continuous monitoring of numerous elements in offgases
from thermal treatment facilities. The most successful methods relied on the
transport of particulate and vapor sample to an energy source such as a
plasma or arc. Even in these cases, the limits of detection for some metals
(Hg, Cd, As) were inadequate to meet the MACT rules. The fact that most of
the metal contaminants (with the exception of a portion of the mercury, lead,
and cadmium species) appear as small, solid particulates is a source of
difficulty for many on-line techniques. There is interest in new instrumental
concepts that can deal directly with solid metal oxide/salt particulates in
real-time.

In summary, innovative methods to monitor both the vapor and particulate
fractions of process offgases are needed. Analytes of interest include
mercury, polychlorinated dibenzodioxins, polychlorinated dibenzofurans,
heavy metals, NOx, and possibly other small molecules in gaseous form.
Methods that rely on intermittent or periodic sampling may be found to meet
some need applications, but continuous monitoring technologies are of
great interest as well. The ability to obtain representative samples must be
developed and validated.

This EMSP research would address science elements in: ID-S.1.02. 
A link to the complete site needs statement is at: ID-S.1.02

4.5 Improved Liquidus Temperature Measurement for
Improved Glass Models

High-level waste (HLW) is being processed for long-term storage via
immobilization in glass. Producing acceptable quality glass for the waste
depends upon control of the vitrification feed composition to match target
envelopes of glass composition. High waste loading is desirable to speed
processing and reduce the volume of waste that must be shipped and
stored in a repository. On the other hand, high waste loading can also cause
separate crystalline phases to form in the glass, which are not currently
acceptable to the repository.

A primary factor in determining acceptable glass quality (and target process
compositions) is that the glass does NOT contain significant quantities
(<1%) of crystals. The liquidus temperatures of varying glass compositions,
determined in the laboratory, are used to define the envelopes of
acceptable glass composition. Liquidus temperature is defined as the
temperature at which crystals form. Currently, liquidus temperatures are
determined from laboratory measurements made on non-radioactive glass
and waste samples using a method adapted from ASTM procedures for
commercial glass and currently being submitted for ASTM approval.
However, the measurement error associated with current methodology is
large (~50 °C) and produces a large modeling error. The modeling
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uncertainty results in conservative estimates for target glass compositions
and lower waste loadings.

An improved, more accurate laboratory method for determining waste glass
liquidus temperatures is desired. The current baseline measurement
technology includes two major sources of error: (1) Initial crystal formation
requires a manual observation and cannot be standardized between
individuals conducting the tests; and (2) Volatile glass components can be
lost during the test that leads to a change in composition. Methods using
gradient furnaces, hot stage microscopy, and hot stage x-ray diffraction
have not proven to be sufficiently accurate and practical. In many cases the
waste glasses are opaque to optical radiation. Methods that can be
automated and that eliminate the need for human visual observations are of
interest. Also of interest are measurement technologies that have the
potential to be deployed in-situ within a glass melter and that can predict the
approach of the molten glass to the liquidus temperature via measurement
of glass viscosity or other indications.

This EMSP research would address science elements in: RL-WT-084. 
A link to the complete site needs statement is at: Hanford RL-WT-084
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EMSP Call Topic Areas and
Needs Descriptions

Hanford Site Needs

General Reference Information

Need Title: Technetium-99 Analysis In Hanford Tank Waste And
Contaminated Tank Farm Areas

Need Code: RL-WT001

Need Summary: An accurate, robust production laboratory method for
the measurement of technetium-99 (Tc-99) concentration in Hanford Site
waste tank matrices and in soils from the vadose zone surrounding the
tanks is needed. The method must provide a high level of confidence in the
Tc-99 concentrations because data are important in risk-based
assessments. To obtain this level of confidence, verification of method
performance needs to be done by the use of independent methods and/or
by interlaboratory comparisons on actual waste samples between U.S.
Department of Energy (DOE) Sites.

Origination Date: FY 2000

Need Type: Technology Opportunity -- The site desires an alternative to
the current or planned baseline technology/process (e.g., a baseline exists
but can be improved).

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Tanks - Retrieval PBS No: RL-TW04

National Priority: Medium - Provides substantial benefit to EM program
projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays).

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Operations Office Priority:

Problem Description Information

Operations Office Program Description: Double Shell Tank (DST)
and Waste Feed Delivery project maintains, operates and upgrades the
DST System for continued safe storage and receipt of radioactive waste.
Activities include transferring waste to waste treatment facilities, maintaining
and evaluating operating and surveillance systems necessary for
compliance with regulatory and AA/AB requirements, identifying if systems
are reliable for this mission, transferring waste within the DSTs to manage
the limited available space; characterizing waste to understand its
properties, and developing flow sheets for waste treatment.

Need/Problem Description: An accurate production laboratory method
for establishing the Tc-99 concentration in LLW and vadose zone soils is
needed. Tc-99 concentration is a critical component of feed to the waste
vitrification vendors. The absolute accuracy of these analytical results
produced at the Hanford Site has been questioned and found to be in
disagreement with results produced at another U.S. Department of Energy
(DOE) site. This original issue appears to be resolved based on work in FY
1998 for the high-organic-containing waste in which these differences were
observed. Variability of REDOX potential and interferences present in
Hanford Site tank waste can produce inconsistent performance of
radiochemical sample preparation methods in use. In addition, the method
must be applicable to soils that may contain waste material that leaked from
the tank. Technetium in the +7 oxidation state is known to be mobile in the
soil column and therefore, the concentration in tank waste must be known
well to estimate long-term effects of waste tank leakage during storage or
retrieval operations. The use of ICP/MS in place of radiochemical methods
may also help resolve some of these chemical issues; however, insufficient
comparison data are available to fully support the ICP/MS results. Because
the ICP/MS does not require chemical separations before analysis, it is less
subject to the interferences described above. However, there may be other
errors associated with sample dissolution or polyatomic interferences that
have not been clearly defined for this relatively new technology. Finally,
when the technology is generating data that is being used to determine an
impact on public/worker safety and health and is being critically reviewed by
stakeholders, inter-laboratory comparisons of the measurement system are
needed to raise the level of confidence in the data and credibility of the
technology independent of the site at which it being used.

Failure to develop accurate and reliable measurement methods that are
recognized by the regulators, stakeholders, and process operations as
confident measurement systems will affect final waste processing
requirements and site clean-up criteria. Accurate Tc-99 measurements are
needed to produce effective risk assessments and ensure that vitrification
processes and products will meet acceptance criteria. Failure to meet those
criteria could result in additional program costs or regulatory requirements.

Functional Performance Requirements: Because the method will
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be frequently requested in the waste disposal program, it must be
appropriate for production laboratory use to routinely measure Tc-99 not
only in tank waste matrices, but also in the vadose zone and in processed
or treated waste. Performance requirements will vary for the different
applications of the data and matrices.

For example, the estimated quantitation limit (EQL) for Tc-99 in the low-
level waste (LLW) as stated in the Inter-Comparison Document (ICD-19) is
5xE-04 TCi/mL. The LLW data quality objective (DQO), WIT-98-010, Table
7-2, provides a basis of the accuracy requirements which range from 10%
to no accuracy requirement depending on how close it is to the average
tank concentration. The minimum reportable quantity for this DQO for
performance assessment is 2.0xE-2 TCi/mL. The relative percent difference
between duplicates to support this DQO is less than 20%. Many of these
DQOs are still in the draft stages and can be expected to change, but these
criteria are not expected to be lessened. The method should be rapid
(preferably less than 4 hours per batch for preparation and 1 hour per batch
for analysis) and permit reasonably large batch sizes (4 to 10 samples +
quality control samples). The use of hazardous chemicals and generation of
waste should be minimized.

A validated and acceptable method will be needed to support LLW and
high-level waste (HLW) feed characterization and acceptance by the
Privatization vendor. The schedule for this activity is changing with the
awarding of the contract to BNFL. However, if data from present
characterization are to be utilized to support the certification of the waste
transferred, the need is immediate. Work was completed in fiscal year (FY)
1998 that resolved the problems associated with analyzing Tc-99 in waste
with high organic complexant content in which Tc-99 data were bias low
because of incomplete oxidation of Tc-99. However, there have been
instances in FY 1998 where the radiochemical results are higher than the
inductively coupled plasma/mass spectrometer (ICP/MS). This indicates the
existing method may not be reliable in all matrices and the limits of reliability
are not established. During FY 1999, investigation showed carry through of
beta emitting Pu-241, originating from chemical enhancement of plutonium
in tank sludges through precipitation. While corrections were made in liquid
scintillation counting, carry through of plutonium in the chemical separation
is not resolved. There are also indications in the analysis of waste from AX-
104 that the regulatory acid digestion methods may not be quantitative for
these types of sludges. There have also been indications that analyses for
Tc-99 are higher than predicted by modeling at both SRL and Hanford.
Vadose zone sampling is expected to begin in FY 1999 and the analysis of
Tc-99 on soils will be evaluated further. Waste characterization is ongoing
with future emphasis on privatization and waste disposal.

Presently Tc-99 can be determined by radiochemical and ICP/MS
techniques. When both techniques provide equivalent results they can be
confidently reported. Presently, the amount of these comparison data is
limited and occasional discrepancies are being seen. If the Tc-99 results
are near decision limits for a project, higher confidence will be needed for
the procedure. In this case, the use of inter-laboratory comparisons can be
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used to support the results. A Tc-99 workshop was held in September 1998
with the users of these data and the need for better Tc-99 data and
methods of analyses was supported.This study applies primarily to the DOE
complex but could also be of value to privatization contractors doing work
for DOE.

Definition of Solution:

Targeted Focus Area: Tanks Focus Area (TFA)

Potential Benefits:

Potential Cost Savings:

Potential Cost Savings Narrative: Potential cost savings are
represented by a measurement method that assures the vendor and DOE
that a true concentration of the Tc-99 has been measured, manifests of the
waste and site are accurate, and the vendor or regulator should not have
concern about the DOE-supplied concentration data.

Technical Basis: Private vendors will receive LLW after it is
characterized and concentrations of analytes documented. If sensitive
analyte concentrations such as Tc-99 are inaccurately represented, the
DOE will be responsible for the environmental and process rework caused.
Without this interlaboratory testing and acceptance, the liability is likely to
remain unresolved.

There has been an increased interest in defining the inventory and
distribution of Tc-99 in the tanks and in the vadose zone. This interest also
includes a better understanding of he speciation of technetium in the waste
and soils. Reliable Tc-99 methods will be required to provide the data to
understand technetium behavior in Hanford Site tanks and ecosystems.

Cultural/Stakeholder Basis: Measurement data will have better
credibility with the oversight panels when the measurement methodology
has been peer-reviewed and accepted. Issues concerning emissions from
the pretreatment and vitrification processes should be answerable with
documented data.

Environment, Safety, and Health Basis: Pertechnetates can be
volatilized during processing of waste for vitrification. High concentrations
not removed during pretreatment may be disbursed through the gaseous
emissions during the vitrification process. Feed to the private vitrification
vendor must be properly classified and manifested. Leakage during storage
or retrieval operations may deposit waste containing Tc-99 into the soils
surrounding the tanks. The mobility and long half-life of the isotope makes
the concentration value significant for environmental consequences.

Regulatory Drivers: The Tc-99 concentration in feed streams classified
as LLW are critical since the resulting vitrified product may contain inventory
beyond the permitted quantities for onsite disposal.

Milestones:
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Material Streams: Sludge, Salt, Liquid (RL-HLW-20)

TSD System:

Major Contaminants: Soluble, mobile +7 valence state of Technetium
as well as insoluble +3 and +4 valence states; including impacts of
complexants on increasing Technetium mobility.

Contaminated Media:

Volume/Size of Contaminated Media:

Earliest Date Required: 9/30/01

Latest Date Required: 9/30/02

Baseline Technology Information

Baseline Technology/Process: The current baseline technology is
radiochemical measurement of Tc-99. The alternative technology is
ICP/MS. ICP/MS offers significant advantages in time required for analysis
and reduced waste generation in the laboratory. However, the radiochemical
technology could still be valuable for speciation studies.

Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline:

Uncertainty on Baseline Life-Cycle Cost:

Completion Date Using Baseline:

Points of Contact (POC)

Contractor End User POCs:

Gary L Troyer, FH, 509-373-1572, Gary_L_Troyer@rl.gov 
Bill I. Winters, NHC, 509-373-1951, William_I_Bill_Winters@rl.gov 
Bill E. Ross, CHG, 509-373-5434, William_E_Bill_Ross@rl.gov

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov

Other Contacts:

J.W. (Jerry) Cammann, CHG, 509-372-2757, F/509-373-6101,
Jerry_W_Cammann@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov
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Hanford Site Needs

General Reference Information

Need Title: Standard Method for Determining Waste Form Release Rate

Need Code: RL-WT015

Need Summary: The release of radionuclides from a waste form and
package to the environment results from the interactions between the waste
form and water in the disposal system. For the disposal of immobilized low-
activity tank waste (ILAW), the waste form and package are expected to be
in an extremely dry environment. In such an environment, the release rate is
a sensitive function of physical (temperature, water content) and chemical
environment (pH and amount and type of mineral and non-mineral species).

Waste forms are typically developed to minimize the rate of release as
measured by a variety of test methods. Current ILAW product specifications
require Product Consistency Test (PCT) testing and ANS 16.1 testing of the
waste forms, which involve testing the waste form in an environment where
water is abundant and where chemical effects are minimized. These test
methods will not be representative of the expected disposal system
environment at the Hanford Site. A release rate test method yielding results
that can be related to the waste form release rate under expected service
conditions is needed as a basis for Phase II ILAW product specifications.

Tests are also used to determine release data for use in the analysis for the
assurance that long-term public health and safety will be protected using the
proposed disposal method. Such tests must examine a wider set of
environmental conditions that product acceptance tests and will form the
basis of the Performance Assessment for the disposal action. As shown in
the Hanford Immobilized Low-Activity Tank Waste Performance
Assessment (DOE/RL-97-69), the contaminant release rate from the waste
form is one of the few major factors in the assurance of public health and
safety.

As part of the performance activity, the Pressurized Unsaturated Flow (PUF)
test was developed (Proceedings of the American Ceramic Society and of
Materials Research Society) by the Pacific Northwest National Laboratory to
obtain contaminant release rates from waste form under dry conditions.

Origination Date: FY 2000

Need Type: Technology Opportunity

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: RPP Immobilized Waste Program; Tanks - Storage & Disposal
PBS No: RL-TW09
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National Priority: Medium - Provides substantial benefit to EM program
projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays).

Operations Office Priority:

Problem Description Information

Operations Office Program Description: Double Shell Tank (DST)
and Waste Feed Delivery project maintains, operates and upgrades the
DST System for continued safe storage and receipt of radioactive waste.
Activities include transferring waste to waste treatment facilities, maintaining
and evaluating operating and surveillance systems necessary for
compliance with regulatory and AA/AB requirements, identifying if systems
are reliable for this mission, transferring waste within the DSTs to manage
the limited available space; characterizing waste to understand its
properties, and developing flow sheets for waste treatment.

Need/Problem Description: Develop a standard waste form release
rate test method that is relevant to expected performance in the disposal
environment and that can be used as an ILAW product specification. The
test should be accepted by a standards test organization such as the
American Society of Testing and Materials (ASTM). The test method must
provide usable results within a 90-day time period such that the compliance
of the waste form to the product specifications can be confirmed and
payment to the private contractor authorized. The test method will be
implemented in a production environment. The test method must be suitable
over a range of temperatures (T = 14 to 90°C), moisture conditions (?= 0.1
to 1.0), and pH (6.0 to 12.0) conditions for use in performance assessment
activities.Consequences of Not Filling Need: Without data for long-term
tests under expected conditions, the performance assessment will use
conservative parameters which would require DOE to set tighter
requirements on immobilization product vendors or on disposal facility
design. Inadequate specification of release rates could lead to future
environmental impacts.

Functional Performance Requirements: Develop and standardize a
waste form release rate method applicable to dry environments. The effort
should compare results from this method to others.

Conduct sufficient tests (under a variety of geochemical and hydraulic
conditions and using a variety of waste forms) to provide data to form
a basis for Phase II waste form release rate specification.
Coordinate efforts with Hanford Immobilized Low-Activity Tank Waste
Performance Assessment to ensure that environmental conditions are
typical of the Hanford. Site.

Schedule Requirements: A standard method for determining waste
form release rate and supporting data is needed to prepare the ILAW
product specifications for Phase II of the RPP/ U.S. Department of Energy,
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Office of River Protection (ORP) outsourcing beginning in approximately
2006.

Outsourcing Potential: Uses of glass as a waste form are in
unsaturated media. Having a more suitable, standardized test would be of
significant value in the DOE complex as well as in private industry.

Definition of Solution: Work with a standards organization (ASTM
being the most likely), standardize the PUF test so that it can be used in
contracts.

Targeted Focus Area: Tank Focus Area

Potential Benefits: The use of the PUF test for performance
specifications would allow a more appropriate test.

Potential Cost Savings: Benefit is cost avoidance of accepting a waste
form that would not have the required long-term performance.

Potential Cost Savings Narrative: A better understanding of long-
term release might allow DOE to relax requirements for the short-term
testing now required under the outsourcing contract. A more relevant test
method could lead to product specifications that are easier to achieve and
perhaps to simpler disposal system designs.

Technical Basis: Numerous test methods including those prescribed by
the Materials Characterization Center (MCC), the Product Consistency Test
(PCT), and the American Nuclear Society (ANS) standard 16.1 have been
used to determine waste form release rates. Current methods for measuring
release rates from a waste form do not mimic the conditions that the waste
form will experience in the disposal environment. A standardized test is
needed.

Cultural/Stakeholder Basis: Stakeholders are interested in the
parameters, which drive environmental impact, rather than the parameters
that are specified in a contract and only have a weak relationship to real-life
performance.

Environment, Safety, and Health Basis: The long-term contaminant
release rate is the driving factor in determining human health and
environmental impact from the disposal of the low-activity fraction of the
Hanford Site tank waste.

Regulatory Drivers: DOE Order 435.1 requires that waste acceptance
criteria address chemical and structural stability of waste packages. The
same order requires an assessment of long-term public health and safety.
Contaminant release rates are an important input to this assessment. This
effort will also support Washington State permitting requirements under
WAC 173-303.

Milestones:

Major Contaminants: N/A
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Contaminated Media: N/A

Volume/Size of Contaminated Media: N/A

Earliest Date Required: 12/1/2000

Latest Date Required: 2010

Baseline Technology Information

Baseline Technology/Process: Standardized tests are in fully
immersed or saturated media (PCT, MCC) or in vapor (at high
temperatures). Performance of tests at proper temperature, m numbers
T9460160Fx.

Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline:

Uncertainty on Baseline Life-Cycle Cost:

Completion Date Using Baseline:

Points of Contact (POC)

Contractor End User POCs:

F.M. (Fred) Mann, CH2MH Hanford Group, (509) 372-9204, Fax: (509) 372-
9447, frederick_m_mann@rl.gov

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov
Philip E. LaMont, DOE-RL/ORP, (509) 376-6117, Fax: (509) 373-0628,
philip_e_lamont@rl.gov

Other Contacts:

J.G. (John) Kristofzski, CHG, 509-373-4225, F/509-372-1664,
John_G_Kristofzski@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov
Greg Parsons, CH2M Hill Hanford Group, (509) 371-3783, Fax: (509) 371-
3510, greg_l_parsons@rl.gov
Dale Allen, CH2M Hill Hanford Group, (509)373-1556, fax (509)372-3106,
Dale_I_Allen@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS
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Hanford Site Needs

General Reference Information

Need Title: Tank Leak Detection Systems for Underground Single-Shell
Waste Storage Tanks (SSTs)

Need Code: RL-WT026

Need Summary: The use of past-practice sluicing for SST waste removal
involves the addition of liquid to tanks and therefore increases the potential
for waste leakage to the environment. Leak detection applies to all SST
retrieval operations and would be deployed in conjunction with in-tank
methods (i.e., level measurements, spectral gamma measurements, and
other material balance techniques). An improvement is needed over the
current method of mass balance calculations during transfer because of its
limited accuracy. Leak detection methods are also needed that can detect
tank waste leakage in the vadose zone immediately surrounding the SSTs
and have the capability to quantify the volume of a leak from a tank. The
technique needs to have the capability of interrogating all vadose zone soils
surrounding the SSTs; even those directly beneath the tank.

Origination Date: FY 2000

Need Type: Technology

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Tanks - Retrieval PBS No: RL-TW04

National Priority: High - Critical to the success of the EM program, and a
solution is required to achieve the current planned cost and schedule.

Operations Office Priority:

Problem Description Information

Operations Office Program Description: The Single-Shell Tank
(SST) Interim Closure Project is responsible for Program/Project Planning
and Execution; Environment, Safety, Health, and Quality Assurance; Facility
Operations; Engineering; Maintenance; Interim Stabilization; and
Technology Development, Demonstrations, and Deployments necessary for
the safe and cost effective storage, retrieval, immobilization, and closure of
SST wastes, associated underground storage tanks, and ancillary piping
and equipment. Safe storage of wastes includes day-to-day operations of
the SST's and saltwell pumping operations to remove pumpable liquids from
the SST's for transfer to double-shell tanks (DST's) to achieve interim
stabilization and minimize the potential for SST leakage. Retrieval projects
will be conducted to remove wastes from SST's for placement in DST's in
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support of waste feed delivery to the Waste Treatment Plant and eventual
waste immobilization. An integral part of SST waste retrieval operations is
leak detection, monitoring, and mitigation. Safe storage, retrieval, and
closure activities associated with SST wastes are also supported by Special
Projects and Vadose Zone Projects to characterize groundwater flow and
contaminant transport phenomena, geohydrological conditions, and the
nature and extent of contaminant plumes.

Need/Problem Description: Improvements are needed in measuring
the volume of waste retrieved and transferred from potentially leaking SSTs.
Currently, mass balance calculations have a potential error factor equal to
thousands of gallons. Given the limits of present or future leak detection
systems, accurate mass balance determinations are essential. Detection
systems that improve on the capabilities of the current baseline approach
are needed. The objective is to detect a minimum quantity of liquid escaping
the containment of a waste tank in real time so that appropriate monitoring
and/or mitigation measures can be implemented. The tank farm areas are
quite congested with underground utilities and pipelines, so instrumentation
deployed deep in the ground must take into consideration the difficulty of
placing the sensing probes. There are relatively few access ports (tank
risers) available for deployment of sensors inside a tank.

The site geology, although relatively uniform, contains lenses of silt and
gravel that can affect the subsurface migration of tank waste leaks.
Furthermore, geologic anomalies (e.g., clastic dikes) can exist further
complicating the subsurface migration of tank waste leaks.While dry wells
extend around the immediate periphery of most SST's to depths ranging
from 80 to 130 feet, there are no operating well structures that allow
detection directly beneath the tanks to allowing detection of potential leaks
moving vertically from the center of the tank.

Consequences of Not Filling Need: A position based upon current
baseline detection and mitigation tools and capabilities will be negotiated
with Ecology. Provisions for leak detection, monitoring, and mitigation have
become an integral part of Tri-Party Agreement milestones addressing
waste retrieval. Since current capabilities for detection are based primarily
on in-tank material balances, the inherent sensing sensitivity is a function of
the sensitivity and accuracy of tank level measuring systems. Secondary
leak detection is provided with neutron probe and spectral gamma-ray
logging in dry wells surrounding the SST's. Continued efforts to seek new,
or enhanced old methods and tools are a major Hanford Stakeholder value
that will be associated with approval to proceed. Phase II Privatization
Contractors would have to put a larger contingency in their bids for retrieval
of SSTs to negotiate this matter with Ecology, Hanford Stakeholders, and
the public by themselves. The inability to demonstrate adequate leak
detection methods could prohibit the use of some retrieval techniques
(especially those that are liquid-based) with resultant impacts to retrieval
costs and schedules.

Functional Performance Requirements: Volumes involved with
SST waste retrieval and transfer must be determined more accurately
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compared with the present uncertainty of several thousand gallons. The
final leak detection approach and requirements will be negotiated with RL
and Ecology and be subjected to the Retrieval Performance Evaluation
Process. Candidate detection systems will be evaluated by such criteria as
overall cost-benefit and risk-reduction potential, ease of use and
deployment, overall effectiveness, and capability to verify effectiveness.
Detection systems should address the following types of issues:

Sensitivity to detect a minimum leak volume of not more than 2,000
gallons of liquid and the time required to provide an indication
Determine the quantity of leaked material to ±50%
Limit the false detection of a leak to no more than 20%
Use of hardware systems that are deployed in or around the target
tank to required locations that support application in accordance with
design
Availability and/or ability to deploy during the time frame of need (e.g.,
at the time of a sluicing campaign)
Cost-benefit and risk-reduction when compared to the baseline
approach and no-action scenario
The detection tool/system must include a capability for installation
verification and periodic performance verification while installed and/or
in serviceo The detection tool/system must utilize materials that are
compatible with the waste (i.e., won't degrade), appropriate to the
planned period of use, capable of surviving deployment
Meet the requirements as documented in the Leak Detection,
Monitoring, and Mitigation strategy associated with each retrieval
technology.

Schedule Requirements: This need supports Tri-Party Agreement
milestones for development and demonstration of waste tank leak detection,
monitoring, and mitigation (LDMM) activities and for completing leak
detection system design by May 2003 to support design of the SST S-112
saltcake retrieval demonstration design. Tri-Party Agreement milestones
associated with retrieval technology demonstrations under the M45 series
milestones require incorporation of LDMM techniques during retrieval
system designs and demonstration/evaluation of those tools that prove to be
viable. Leak detection systems will be of value throughout the waste
retrieval period.

Outsourcing Potential: Demonstration of candidate systems and
methods will show where industry has the capabilities to perform now and
where additional technology would be helpful. Nuclear Magnetic Resonance
(NMR) detection systems based on isotopes not usually used for NMR may
be a valuable tool in this regard.

Definition of Solution: The successful solution will have the capability
of detecting SST waste leaks on the order of 2,000 gallons and provide
capabilities to estimate the volume of the tank leak plume in the vadose
zone surrounding the SST's.

Targeted Focus Area: Tanks Focus Area (TFA)
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Potential Benefits:

Potential Cost Savings:

Potential Cost Savings Narrative: Mitigation of leakage is directly
related to the potential extent of action required for tank and tank farm
closure, and the implementation of potential closure options. Mitigation and
reduction of leakage can, therefore, be directly related to the cost of soil
remediation, should that become necessary. A significant cost avoidance is
expected if RL can avoid this type of higher contingency factor in the Phase
II Privatization bids.

Technical Basis: Provisions for leakage detection are prerequisite to
initiating actions to remove waste from leaking or potentially leaking tanks.
Tri-Party Agreement M45 Series Milestones require measures for leak
detection to be included in the design of the initial SST retrieval systems.
This effort is required to ensure that the specification for initial SST waste
retrieval systems, and the Phase II Privatization Contract, are adequate for
bidders to make informed decisions and to show a minimum cost. Current
baseline techniques in use focus on in-tank material balance calculations
based on waste level measurements and out-of-tank measurements made
in dry wells surrounding the tanks using neutron probes and spectral
gamma-ray detectors. The out-of-tank techniques have limited
effectiveness and a relative small radius of influence around the dry well.
Better techniques are needed to detect tank waste leaks and determine the
spatial distribution of the contaminants in the vadose zone directly beneath
the tanks.

Cultural/Stakeholder Basis: Leakage detection and mitigation during
waste retrieval are major issues of concern with Ecology and Hanford
Stakeholders. This concern is reflected in Tri-Party Agreement milestones,
review of the RPP EIS, and in other public documentation.

Environment, Safety, and Health Basis: Leakage must not be
allowed to occur to an extent that will preclude the use of available tools and
methods for remediating the contaminated soil and result in unacceptable
environmental risks. The ability to control leakage within allowable leakage
volumes (ALV) is an important mitigation action since that approach sets
operational limits within which soil remediation and closure can still proceed
even in the event that leakage may occur. A viable approach to leakage
mitigation during waste retrieval will contribute to the capability to ensure
that leakage is managed below ALVs, and to maintain overall safe
operations during waste retrieval.

Regulatory Drivers: This task will contribute to the information base that
is used during negotiation with Ecology and Hanford Stakeholders regarding
a regulatory position for final retrieval and closure of Hanford SSTs.
Leakage detection, monitoring, and mitigation are major Hanford
Stakeholder values and are expressed as a concern by Ecology through the
Tri-Party Agreement milestones of the M45 series. Leak detection,
monitoring, and mitigation techniques are being incorporated as part of
retrieval system designs per Tri-Party Agreement requirements.
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Milestones:

Material Streams: Sludge, Salt, Liquid (RL-HLW-20)

TSD System:

Major Contaminants: Pu-238, 239, 240, 241; Am-241; U-238; C-14;
Ni-59/63; Nb-94; Tc-99; I-129; Cm-242; Sr-90; Cs-137; Sn-126; Se-79;
chromium; nitrate; nitrite; complexants (EDTA/HEDTA).

Contaminated Media:

Volume/Size of Contaminated Media:

Earliest Date Required: 9/30/01

Latest Date Required: 5/30/03

Baseline Technology Information

Baseline Technology/Process: The current baseline detection
approach is based on measuring the tank inventory and flowrates of
material introduced to a tank for sluicing and discharged from the tank as
retrieved waste to conduct a material balance. A discrepancy among these
figures may indicate a leak. The leak sensitivity is estimated to be about
8,000 gallons. As a secondary measure, dry well logging is performed in the
vadose zone surround the tanks using neutron probes and spectral gamma-
ray detectors. The dry well logging tools have limited effectiveness in
Hanford soils with radii of detection on the order of a few feet from the wells.

Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline:

Uncertainty on Baseline Life-Cycle Cost:

Completion Date Using Baseline:

Points of Contact (POC)

Contractor End User POCs:

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov

Other Contacts:

J.W. (Jerry) Cammann, CHG, 509-372-2757, F/509-373-6101,
Jerry_W_Cammann@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov
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*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Monitoring of Key Waste Physical Properties During Retrieval
and Transport

Need Code: RL-WT032-S

Need Summary: Monitoring of key waste physical properties during
retrieval and transport of the material between tanks and to the privatization
contractor is needed to meet the minimum physical property requirements
for low-activity waste feed and high-level waste feed as specified in the
RPP Privatization Contract (DE-AC06-96-RL13308, Mod A005).Control of
insoluble solids is necessary for low-activity waste transferred to the private
contractor to limit the solid material transferred to less than 2 weight percent
(dry basis) to meet contractual requirements.For high-level waste
transferred to the private contractor it is desirous to transfer the solid
material to the private contractor and contractually required to transfer
waste to the private contractor with at least 10 grams of unwashed solids
per liter of solution and up to 200g/L.

Origination Date: FY 2000

Need Type: Science Opportunity

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Tanks - Retrieval PBS No: RL-TW04

National Priority: Low - Provides opportunities for significant, but lower
cost savings or risk reduction, may reduce the uncertainty in EM program
project success.

Operations Office Priority:

Problem Description Information

Operations Office Program Description: Double Shell Tank (DST)
and Waste Feed Delivery project maintains, operates and upgrades the
DST System for continued safe storage and receipt of radioactive waste.
Activities include transferring waste to waste treatment facilities, maintaining
and evaluating operating and surveillance systems necessary for
compliance with regulatory and AA/AB requirements, identifying if systems
are reliable for this mission, transferring waste within the DSTs to manage
the limited available space; characterizing waste to understand its
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properties, and developing flow sheets for waste treatment.

Need/Problem Description: The waste treatment process (vitrification)
requires low-activity waste be delivered with no greater than 2 wt% solids
(dry basis). High-level waste must be delivered at between 10 and 200
grams solids per liter, which equates to a lower limit of approximately 1 wt%
solids. In either case it is desirous to know the in-situ solids content of the
material being transferred to the treatment facility for the purposes of
meeting the contractual requirements.

Current material balance methods employed for sluicing solid material from
tank 241-C-106 to 241-AY-102 uses both in-line instrumentation and in-
tank methods. A mass flowmeter has been installed in the 241-AY-02A pit
as the principal solids loading process control instrument. This instrument
indicates the slurry mass flow rate and average slurry density at the receiver
tank end of the transfer line. The slurry solids mass loading can be
determined from the output of the mass flowmeter. Knowledge of the carrier
solution density (i.e., tank 241-AY-102 supernatant density), the solids
particulate density, and the measured slurry density are required to
determine slurry solids loading. Uncertainty in mass transfer has been
determined for the mass flowmeter. The accuracy of the flowmeter at the
nominal process solids loading (10 to 20 wt%) and volumetric flow rate (300
to 330 gal/min) is estimated at "0.11% (Carothers, K. G., S. D. Estey, N. W.
Kirch, L. A. Stauffer, and J. W. Bailey, 1998, Tank 241-C-106 Waste
Retrieval Sluicing System Process Control Plan, HNF-SD-WM-PCP-013,
Rev. 1, Lockheed Martin Hanford Corporation, Richland, Washington.).

However, the mass flowmeter has an uncertainty of 40 to 50% in
determining the solids mass transfer at a solids loading of less than 10 wt%
(equivalent to 4 vol%). Consequently the flowmeter should not be used as
the primary mass transfer measurement when solids loading of a batch
averages <10 wt%. When the batch solids loading is from 10 to 20 wt% (4 to
10 vol%), the mass flowmeter uncertainty will be between 20 to 40%.
Therefore, the mass flowmeter may not be capable of serving as the
primary measurement method for determining mass transfer for either low-
activity or high-level waste batch transfers to the treatment plant.

Any in-tank solids concentration instrumentation would have to withstand
forces from operating equipment, primarily two, 300-hp mixer pumps, while
measuring solids concentration.

Consequences Of Not Filling Need: The waste treatment plant
requires knowledge of the solids content of the waste materials being
transferred. Failure to accurately detect the solids content may result in
delivering material out of specification resulting in process delays and
increased cost.

Functional Performance Requirements: A method to accurately in-
situ (either in-tank or in-pipe) detect solids concentration at relatively low
concentrations (e.g. 1-5 wt%) is needed. Low-activity waste can not be
delivered to the private contractor with greater than 2 wt% solids (dry basis)
and high-level waste can not be delivered to the private contractor with less
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than approximately 1 wt% solids. Methods that can accurately predict the
solids concentrations at this low solids content level are presently not
demonstrated at the Hanford Site.

Schedule Requirements: Characterization data are required to support
the treatment plant design schedule. The earliest batch of material being
delivered to the treatment plant is the initial batch of high-level waste feed
that is currently scheduled to be delivered no earlier than May 2007.
Deployment of functional systems for solids content as soon as possible will
minimize the cost impacts due to changes to the retrieval
system.Outsourcing Potential: Low solids concentration detection could be
applicable to other DOE and private industry cleanup sites.

Definition of Solution:

Targeted Focus Area: Tanks Focus Area (TFA)

Potential Benefits:

Potential Cost Savings:

Potential Cost Savings Narrative: Deployment of in-situ solids
concentration instrumentation could provide cost savings for the delivery of
the waste feed to the treatment plant by increasing total operating efficiency
by avoiding delivery of waste feed outside specification requirements.

Technical Basis: RPP Privatization Contract Number DE-AC06-
96RL13308 specifies feed and product requirements.

Cultural/Stakeholder Basis: N/A

Environment, Safety, and Health Basis: N/A

Regulatory Drivers: N/A

Milestones:

Material Streams: Sludge, Salt, Liquid (RL-HLW-20)

TSD System:

Major Contaminants:

Contaminated Media:

Volume/Size of Contaminated Media:

Earliest Date Required: September 2001

Latest Date Required: September 2008

Baseline Technology Information

Baseline Technology/Process: Technology Insertion Point(s): (as
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applicable)

Life-Cycle Cost Using Baseline:

Uncertainty on Baseline Life-Cycle Cost:

Completion Date Using Baseline:

Points of Contact (POC)

Contractor End User POCs:

Alan B. Carlson, NHC, 509-373-1642, Alan_B_Carlson@rl.gov 
Paul J. Certa, CHG, 509-376-5429, Paul_J_Certa@rl.gov

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov

Other Contacts:

J.G. (John) Kristofzski, CHG, 509-373-4225, F/509-372-1664,
John_G_Kristofzski@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Getter Materials

Need Code: RL-WT046-S

Need Summary: Fundamental data to improve confidence in the
performance assessment under realistic conditions.

Origination Date: FY 2000

Need Type: Science

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Tanks - Storage & Disposal/Closure PBS No: RL-TW04 and RL-
TW09

National Priority: Medium - Provides substantial benefit to EM program
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projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays).

Operations Office Priority:

Problem Description Information

Operations Office Program Description: The Single-Shell Tank
(SST) Interim Closure Project is responsible for Program/Project Planning
and Execution; Environment, Safety, Health, and Quality Assurance; Facility
Operations; Engineering; Maintenance; Interim Stabilization; and
Technology Development, Demonstrations, and Deployments necessary for
the safe and cost effective storage, retrieval, immobilization, and closure of
SST wastes, associated underground storage tanks, and ancillary piping
and equipment. Safe storage of wastes includes day-to-day operations of
the SST's and saltwell pumping operations to remove pumpable liquids from
the SST's for transfer to double-shell tanks (DST's) to achieve interim
stabilization and minimize the potential for SST leakage. Retrieval projects
will be conducted to remove wastes from SST's for placement in DST's in
support of waste feed delivery to the Waste Treatment Plant and eventual
waste immobilization. An integral part of SST waste retrieval operations is
leak detection, monitoring, and mitigation. Safe storage, retrieval, and
closure activities associated with SST wastes are also supported by Special
Projects and Vadose Zone Projects to characterize groundwater flow and
contaminant transport phenomena, geohydrological conditions, and the
nature and extent of contaminant plumes.

Need/Problem Description: Negatively charged elements and
compounds (e.g. TcO4-, Se-) are poorly sorbed on most materials under
basic (pH > 7) conditions. However, some negatively charged materials
(e.g. I-) do sorb on Hanford soils under basic conditions. An understanding
of how important contaminants interact with the soil will aid the development
of appropriate materials to retard the transport of those contaminants.

If low-cost getter materials can be developed for use in waste disposal, then
requirements on waste forms can be reduced, potentially saving hundreds
of millions of dollars in the Hanford Immobilized Waste Disposal Program.
The Savannah River Site uses FeS to trap technetium, and many disposal
sites use concrete to trap uranium.

This science need supports the following Hanford tanks technology need:
RL-WT061 Reactive Barriers to Contaminant Migration.

Consequences of Not Filling Need: Conservative methods and data
will be used in the performance assessment, likely requiring more stringent
contaminant release specifications in the waste product request for proposal
and requiring more expensive disposal facilities. More rigorous and
expensive retrieval and closure methods may be required to achieve
performance requirements.

Functional Performance Requirements: In order to meet the
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contaminant release specifications for the disposal of Hanford low?activity
tank waste, radioactive contaminants are physically trapped in glass.
However, only a few of these radioactive contaminants drive the
performance assessment. If these key radioactive contaminants could be
chemically trapped after their release from glass, then the performance of
the waste disposal system could be significantly improved. Hydraulic
properties of getter materials (original, loaded, and discharged) need to be
measured to fully understand waste disposal performance in the presence
of getters. The use of getter materials in the Savannah River Site's disposal
of the Salt-stone waste was an important consideration in the approval of
that site's disposal of tank waste.

Schedule Requirements: For use during the maintenance phase of
Hanford Immobilized Low-Activity Tank Waste Performance Assessments,
such data and testing are needed by 2005. For tank closure activities, the
data and testing are needed by 2004.

Outsourcing Potential: Once the laboratories (PNNL and SNL) have
performed the laboratory analysis and bench scale demonstrations, the
technology will be available for field scale demonstration and deployment. It
is intended that placement of getter materials in contaminated soils or in
tank fill materials would be outsourced to private contractors.

Definition of Solution:

Targeted Focus Area: Tanks Focus Area (TFA)

Potential Benefits:

Potential Cost Savings:

Potential Cost Savings Narrative: The cost savings could be
significant. With regard to the disposal facility, the cost savings resulting
from lowering the design requirements could exceed several hundred million
dollars. The cost saving associated with deployment of the getter material in
the soil could approach several hundred million dollars depending on the
inventory and distribution of contamination resulting from past and
anticipated future leaks. Cost savings associated with deployment of getter
materials in tank fill materials could be in the tens to hundreds of millions of
dollars if more rigorous tank retrieval requirements or tank closure
approaches can be avoided by taking advantage of getter materials in
reducing release rate.

Technical Basis: Deployment of sequestering agents could provide an
engineering solution for past leaks and retrieval leaks, and for tank fill
materials for closure. Deployment of sequestering agents in the matrix or as
a liner around the vitrified low-activity waste will reduce the engineering
requirements of the disposal facility.

Concerns regarding the migration of contaminants from existing subsurface
contamination, future leaks from sluicing, or residual waste could impact
RPP/ORP retrieval options and limit cleanup and disposal strategies.
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Mitigation of waste immobilization will rely on the principle of chemical
stabilization rather than macro-encapsulation or containment. See
regulatory concern for the relationship to DOE orders.

Cultural/Stakeholder Basis: Disposal of low-activity tank waste has
the largest impact of any intentional Hanford disposal action. Stakeholders
and Tribal Nations have voiced opposition to practices that will leak
additional contaminants into the soil column. Deployment of the getter
material as a reactive barrier will mitigate consequences of contaminants
that have leaked to soils, or that may be left in tanks following retrieval.

Environment, Safety, and Health Basis: Deployment of
sequestering agents will reduce the long-term risk to both human health and
the environment by attenuating the migration of mobile contaminants.

Regulatory Drivers: Performance assessments are required by DOE
Order 5820.2A, soon to be revised and issued as DOE Order 435.1.

Milestones:

Material Streams: Sludge, Salt, Liquid (RL-HLW-20)

TSD System:

Major Contaminants: Pu-238, 239, 240, 241; Am-241; U-238; C-14;
Ni-59/63; Nb-94; Tc-99; I-129; Cm-242; Sr-90; Cs-137; Sn-126; Se-79;
chromium; nitrate; nitrite; complexants (EDTA/HEDTA).

Contaminated Media:

Volume/Size of Contaminated Media:

Earliest Date Required: 1/1/2002

Latest Date Required: 12/31/2010

Baseline Technology Information

Baseline Technology/Process: The current strategy for closure of
Hanford double and single-shell tanks does not include the use of
sequestering agents. Although use of sequestering agents has been
proposed for use in support of Environmental Restoration activities on the
Hanford site, the technology has not been deployed at Hanford. However,
within the scientific community there is considerable interest in its potential
use. The need for sequestering agent technology development has been
identified in the Immobilized Low Activity Waste (ILAW) program logic.

Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline:

Uncertainty on Baseline Life-Cycle Cost:
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Completion Date Using Baseline:

Points of Contact (POC)

Contractor End User POCs:

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov

Other Contacts:

J.W. (Jerry) Cammann, CHG, 509-372-2757, F/509-373-6101,
Jerry_W_Cammann@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Solids Yield During Mixer Pump Mobilization

Need Code: RL-WT054-S

Need Summary: Validated mixer pump performance correlations, i.e.,
effective cleaning radius (ECR) as a function of definable properties.

Origination Date: FY 2000

Need Type: Science

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Waste Feed Deliver PBS No: RL-TW04

National Priority: Medium - Provides substantial benefit to EM program
projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays).

Operations Office Priority:

Problem Description Information

Operations Office Program Description: Double Shell Tank (DST)
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and Waste Feed Delivery project maintains, operates and upgrades the
DST System for continued safe storage and receipt of radioactive waste.
Activities include transferring waste to waste treatment facilities, maintaining
and evaluating operating and surveillance systems necessary for
compliance with regulatory and AA/AB requirements, identifying if systems
are reliable for this mission, transferring waste within the DSTs to manage
the limited available space; characterizing waste to understand its
properties, and developing flow sheets for waste treatment.

Need/Problem Description: This need was previously focused on
accurate measurement of shear strength because of the perceived
importance of shear strength to the ECR of a mixer pump. However, all of
PNNL's mixer pump test data were recently correlated with three
dimensionless parameters (Letter Report by Shekarriz et al. April 1998) with
the following result: ECR is much more sensitive to nozzle velocity (Uo0.75)
than to shear strength (1/ts0.17). Shear strength appears to be less
important than the characteristics of the jet. In full-scale mixer pumps,
pumped slurry exits through a very short nozzle that may not create a well-
developed jet, while PNNL's small-scale mobilization tests used a nozzle
that created a well-developed jet. It isn't clear if the current mixer pump
design produces jets that are analogous to the small-scale tests, and
consequently, the validity of using the correlations to predict full-scale
performance is in question. Recent fluid dynamic modeling completed for
tank AZ-102 (PNNL-13275) predicts that only 50% of the sludge present in
that tank will be mobilized by operating two, 300-hp mixer pumps according
to current baseline plans. This is significantly less than the currently planned
retrieval efficiency of 80% (HNF-SD-WM-SP-012, Rev. 2, p. 4-2). The 80%
retrieval efficiency is based on the best available ECR correlation.

Consequences of Not Filling Need: Continued uncertainty with
regard to mobilization efficiency.

Functional Performance Requirements: Mixer pump performance
correlations and fluid dynamic modeling (TEMPEST) need to reflect the
performance of the actual pump design under actual tank waste retrieval
conditions (i.e., actual tank demonstration). These must correlate with
current mobilization and pump data from Hanford, Savannah River Site and
any other sites and allow designers to successfully address required
mobilization performance. More accurate prediction also requires reliable
physical property information for the waste being retrieved. More accurate
prediction of mixer pump performance would reduce the uncertainty with
mixer pump performance. If mixer pump are not as efficient at retrieving the
waste as anticipated, alternative or supplemental approaches to retrieval will
need to be pursued. These alternatives could include supplement mixing,
additional feed tanks, or modifying pump design needs to be consistent with
performance correlations in relation to actual sludge mobilization
performance.

Project W-211 has numerous scale model tests and theoretical analysis on
which to base the mixer pump design. Further lab work does not seem
prudent. The Pacific Northwest National Laboratory (PNNL) report
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referenced above (i.e., Letter Report by Shekarriz et al. April 1998), which
was funded by Project W-211, did conclude differently than previous
effective cleaning radius (ECR) correlations. However, it did not conclude
that the GOFF/5 pumps currently in the project are inadequate. Validation of
the ECR correlation's and fluid dynamic models (TEMPEST) should involve
real Tank 241-AZ-101 process tests.

Schedule Requirements: This needs to be resolved so it can influence
design updates to the high-level waste tanks. Key dates for the various
high-level waste tanks is as follows:

Tank Start of Design Start of Construction
AZ-101 FY2001 FY2002
AZ-102 FY1999 FY2001
AY-102 FY2001 FY2002
AY-101 FY2001 FY2003
SY-102 FY1997 FY2006

Outsourcing Potential: DOE complex only.

Definition of Solution:

Targeted Focus Area: Tanks Focus Area (TFA)

Potential Benefits:

Potential Cost Savings:

Potential Cost Savings Narrative:

Technical Basis: Current equations for calculating mobilization efficiency
have never been validated for actual conditions during full-scale retrieval.

Other: Remove uncertainty pertaining to DOE's readiness to deliver the
required volume of feed to BNFL, Inc.

Cultural/Stakeholder Basis: N/A

Environment, Safety, and Health Basis: N/A

Regulatory Drivers: N/A

Milestones:

Material Streams: Sludge, Salt, Liquid (RL-HLW-20)

TSD System:

Major Contaminants:

Contaminated Media:
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Volume/Size of Contaminated Media:

Earliest Date Required: September 2001

Latest Date Required: September 2005

Baseline Technology Information

Baseline Technology/Process: Correlations derived from small-scale
mobilization testing.

Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline:

Uncertainty on Baseline Life-Cycle Cost:

Completion Date Using Baseline:

Points of Contact (POC)

Contractor End User POCs:

Alan B. Carlson, NHC, 509-373-1642, Alan_B_Carlson@rl.gov 
Paul J. Certa, CHG, 509-376-5429, Paul_J_Certa@rl.gov

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov

Other Contacts:

J.G. (John) Kristofzski, CHG, 509-373-4225, F/509-372-1664,
John_G_Kristofzski@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Compositional Dependence of the Long Term Performance of
Glass as Low-Activity Waste Form

Need Code: RL-WT066

Need Summary: The present plan for the 54 million gallons of Hanford
tank waste is to retrieve the waste from the underground tanks, separate the
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waste into a high-level fraction (containing most of the radionuclides and
hazardous materials) and into a low-activity fraction (containing most of the
waste). Both fractions will be immobilized, with the immobilized high-level
fraction stored until shipped to a federal geologic repository and the
immobilized low-activity fraction disposed of on the Hanford Site. Because
of the relatively large amount of contaminants in the ILAW form, the rate of
release must be slow and the rate limited for hundreds of thousands of
years. Estimating such a long-term release rate from short-term
experiments (even those lasting many years) requires a strong database,
an understanding of the degradation process, and numerical simulation
tools that combine the database and a mathematical model of the glass
corrosion process.

DOE will enter into a contract for the treatment of the tank waste. However,
a particular glass composition is not expected to in the near future. As a
result, the Immobilized Waste Program is performing a series of tests on
representative LAW glasses to better understand how likely glasses will
perform over these long periods of time. The vision for this work is given in
A Strategy to Conduct an Analysis of the Long-Term Performance of Low-
Activity Waste Glass in a Shallow Subsurface Disposal System at Hanford
(PNNL-18834 or Appendix G of DOE/RL-97-69). However, there are some
areas presently not being funded by EM-30. Rather the support is from EM-
50, because of its greater applicability to other potential disposal actions. In
particular, the database must be expanded so the affect of different glass
compositions on long-term performance can be determined. An important
subset of this need is to understand how glass composition impacts the rate
of sodium ion-exchange in LAW glasses, which has been found to
significantly affect the calculated pH in the disposal system and thus the
long-term radionuclide release rate.

Origination Date: FY 2000 (updated November 2000)

Need Type: Technology Need

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: RPP Immobilized Waste Program; Tank Farms PBS No: RL-
TW09

National Priority: This entry addresses the "Accelerated Cleanup: Paths
to Closure (ACPC)" priority: High - Critical to the success of the EM
program, and a solution is required to achieve the current planned cost and
schedule.

Operations Office Priority:

Problem Description Information

Operations Office Program Description: Double Shell Tank (DST)
and Waste Feed Delivery project maintains, operates and upgrades the
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DST System for continued safe storage and receipt of radioactive waste.
Activities include transferring waste to waste treatment facilities, maintaining
and evaluating operating and surveillance systems necessary for
compliance with regulatory and AA/AB requirements, identifying if systems
are reliable for this mission, transferring waste within the DSTs to manage
the limited available space; characterizing waste to understand its
properties, and developing flow sheets for waste treatment.

Need/Problem Description: Perform tests (PCT, PUF, SPFT, and
VHT) that enable prediction of the long-term performance of low-activity
waste glasses similar to those proposed glasses by BNFL, Inc. The results
must be suitable for use in numerical modeling performed for the
Immobilized Waste Program.

Connection to RPP Logic: These data will support the creation of data
packages for the 2005 Hanford Immobilized Low-Activity Tank Waste
Performance Assessment, TBR 460.160, activity numbers T9460160Fx.

Consequence of Not Filling Need: Without these data, the ILAW
disposal system approval process (involving DOE, Washington State, and
the Nuclear Regulatory Commission) will require the use of quite
conservative parameters, resulting in significant costs.

Functional Performance Requirements:

Create a series of glass compositions around the expected glass
composition and measure the release rates of important constituents
from those glasses. These measurements shall include PCT (product
consistency test), PUF (pressurized unsaturated flow) tests, SPFT
(single-pass flow-through) tests, and VHT (vapor hydration test).
Determine the sodium ion-exchange kinetic rate constants as a
function of pH, temperature, sodium, and moisture for a series of
glasses.

Schedule Requirements: For use in the 2005 Hanford Immobilized
Low-Activity Tank Waste Performance Assessment, the results of the tests
are needed by April 2003.For use in shaping the requirements of the Phase
2 contract to treat tank waste, the results of the tests are needed by
September 2008.

Outsourcing Potential: The use of glass as a low-level waste form is
under consideration for many applications where low release rates are a
requirement. The ILAW program together with on-going EM-50 programs is
providing the best data for non-Hanford applications of low-level glass
waste forms.

Definition of Solution:

Targeted Focus Area: Tank Farm Focus Area

Potential Benefits: Forms the technical basis that a major part of the
goal of the ORP program (disposal of immobilized tank waste) can actually
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be accomplished.

Potential Cost Savings: The possible elimination of the technetium
separation processes and increases in waste loadings, either of which
would save at least a billion dollars, are already identified. Reduced costs
for the construction and operation of the disposal facilities would probably
be an order of magnitude less, but still mounting to hundreds of millions of
dollars.

Potential Cost Savings Narrative: The contract for the treatment o
Hanford tank waste is the largest contract DOE will be involved with. The
value of initial contract is about 10 billion dollars, with the succeeding
contracts totaling many times more. By balancing the requirements of
environmental protection and cost, DOE should be able to save at least 5%
of the contract costs, mounting to billions of dollars. The possible elimination
of the technetium separation processes and increases in waste loadings,
either of which would save at least a billion dollars, are already identified.
Reduced costs for the construction and operation of the disposal facilities
would probably be an order of magnitude less, but still mounting to
hundreds of millions of dollars.

Technical Basis: Because of the different compositions in tank waste,
different ILAW glass formulations will be used. The 1998 Hanford
Immobilized Low-Activity Tank Waste Performance Assessment (DOE/RL-
97-69) has demonstrated that one of the few key parameters is the release
rate of contaminants from the ILAW glass. These conclusions have been
reinforced by the work supporting the White Paper Updating the
Conclusions of the 1998 ILAW Performance Assessment (DOE/ORP-2000-
07) and the 2001 ILAW performance assessment. Since the release rate is
known to depend strongly on waste form composition, an understanding of
this dependence is necessary for successful implementation of the scope of
the Office of River Protection.

Cultural/Stakeholder Basis: The ILAW disposal is the largest
intentional disposal of radioactive materials at the Hanford Site.
Stakeholders are very concerned that the approval for such disposal is
scientifically based, while not so overly conservative that billions of dollars
are wasted.

Environment, Safety, and Health Basis: Knowledge of the long-
term radionuclide release rate of the ILAW glasses is critical to meet the
environmental, health, and safety requirements of DOE and the Washington
State.

Regulatory Drivers: DOE Order 435.1 requires that long-term public
health and safety be protected in the disposal of radioactive waste. Similarly
RCRA, as implemented by Washington State (WAC 173-303), requires
long-term protection of the public and the environment. As noted, the
knowledge of the long-term release rate of the ILAW glasses is critical to
meet those requirements. EM-1 in their issuance of the Disposal
Authorization Statement for the Hanford Site required that the technical
reports generated by EM-50 in partial fulfillment of this be sent to the Low-
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Level Waste Disposal Facility Federal Review Group and that future EM-50
work addressing this need also be forwarded.

Milestones:

Material Streams: Low-Activity Waste Glass (RL-HLW-30)

TSD System:

Major Contaminants: Tc-99, U, I-29, Np-237

Contaminated Media: Separated tank waste

Volume/Size of Contaminated Media:

Earliest Date Required: January 1, 2001

Latest Date Required: 2020. Earlier information will have more impact
of greater volume of waste.

Baseline Technology Information

Baseline Technology/Process: Conservatism will be used to bound
expected behaviors. Because of the extrapolation from short-term tests on a
very few glass compositions and environments and the impacts of a poor
extrapolation, a significant amount of conservatism will occur.

Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline:

Uncertainty on Baseline Life-Cycle Cost:

Completion Date Using Baseline:

Points of Contact (POC)

Contractor End User POCs:

G.L. (Greg) Parsons, CH2M Hill Hanford Group, 509-371-3783, F/509-371-
3510, greg_l_parsons@rl.gov
J.G. (John) Kristofzski, CH2M Hill Hanford Group, 509-373-4225, F/509-
372-1664, John_G_Kristofzski@rl.gov
D.I. (Dale) Allen, CH2M Hill Hanford Group, 509-373-1556, F/509-372-
3106, Dale_I_Allen@rl.gov

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov
P.E. (Philip) LaMont, DOE-RL/ORP, 509-376-6117, F/509-373-0628,
philip_e_lamont@rl.gov
N.R. (Neil) Brown, DOE-RL/ORP, 509-372-2323, F/509-373-0628,
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neil_r_brown@rl.gov

Other Contacts:

J.G. (John) Kristofzski, CH2M Hill Hanford Group, 509-373-4225, F/509-
372-1664, John_G_Kristofzski@rl.gov
K.A. (Ken) Gasper, CH2M Hill Hanford Group, 509-371-3607, F/509-371-
3504, Kenneth_A_Ken_Gasper@rl.gov
F.M. (Fred) Mann, CH2M Hill Hanford Group, 509-372-9204, F/509-372-
9447, frederick_m_mann@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Radionuclide Source Term from Tank Residuals

Need Code: RL-WT068

Need Summary: Remediation and closure of high-level waste tanks at
Hanford will leave residual solids and liquids that are estimated to be one of
the major long-term radionuclide sources into underlying vadose zone
sediments. However, the actual release rate of technetium, selenium,
iodine, carbon, uranium, chromium, nitrate, and nitrite (the major predicted
dose contributors) from the residuals is essentially unknown. A fundamental
understanding of the true radionuclide source-term from the residuals is
needed to base sound cost/benefit/risk decisions regarding the extent of
waste removal actually required from the tanks to meet site-wide
groundwater protection standards. A better understanding of the presence
and impact of complexants on contaminant mobility is also required. Finally,
an understanding of post-saltwell pumped tank wastes is needed to
determine possible changes in waste characteristics over time and effects
on eventual retrieval.

Origination Date: FY 2000

Need Type: Technology Need

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Tanks - Closure PBS No: RL-TW04

National Priority: High - Critical to the success of the EM program, and a
solution is required to achieve the current planned cost and schedule.

Operations Office Priority:
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Problem Description Information

Operations Office Program Description: The Single-Shell Tank
(SST) Interim Closure Project is responsible for Program/Project Planning
and Execution; Environment, Safety, Health, and Quality Assurance; Facility
Operations; Engineering; Maintenance; Interim Stabilization; and
Technology Development, Demonstrations, and Deployments necessary for
the safe and cost effective storage, retrieval, immobilization, and closure of
SST wastes, associated underground storage tanks, and ancillary piping
and equipment. Safe storage of wastes includes day-to-day operations of
the SST's and saltwell pumping operations to remove pumpable liquids from
the SST's for transfer to double-shell tanks (DST's) to achieve interim
stabilization and minimize the potential for SST leakage. Retrieval projects
will be conducted to remove wastes from SST's for placement in DST's in
support of waste feed delivery to the Waste Treatment Plant and eventual
waste immobilization. An integral part of SST waste retrieval operations is
leak detection, monitoring, and mitigation. Safe storage, retrieval, and
closure activities associated with SST wastes are also supported by Special
Projects and Vadose Zone Projects to characterize groundwater flow and
contaminant transport phenomena, geohydrological conditions, and the
nature and extent of contaminant plumes.

Need/Problem Description: A CA for the Hanford Site has shown that
the radionuclide source term from residual solids in Hanford HLW tanks is
one of the most significant long-term dose contributors on site, especially
from Tc-99, Se-79, and uranium isotopes. However, the radionuclide
release rate from these solids is virtually unknown. If it can be shown that
the release of these important elements remains low for time periods of
regulatory concern (typically 1,000 to 10,000 years), then it may be possible
to leave a higher percentage of residues in the tanks without significant
long-term impacts to groundwater and future populations.

Recent chemical analyses of sludges obtained from tanks at Hanford and at
Savannah River suggest that significant fractions of technetium and
selenium occur in highly insoluble, non-mobile reduced forms in some
sludges. Release of technetium and selenium from these sludges will be
governed by the rate of oxidation of any reduced phase, releasing soluble
and highly mobile pertechnetate and selenate anions. Transport of oxidants
in the sludge is the likely rate-controlling process. Sludge
characteristics/properties affecting permeability to oxidants need to be
determined. The effects of proposed tank fillers on sludge aging (phase
transformation), and how aging affects sludge permeability also needs to be
determined. A better understanding of the presence and impact of
complexants on contaminant mobility is also required.

Consequences of Not Filling Need: Without data for long-term tests
under expected conditions, the environmental analyses will use
conservative parameters which would require DOE to set tighter
requirements on tank waste retrieval requirements or on closure design.
Inadequate specification of release rates could lead to future environmental
impacts.
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Functional Performance Requirements: A fundamental
understanding of the true radionuclide source-term from tank residuals over
time is needed. Assess processes leading to mobilization and release of
radionuclides from representative Hanford sludges. Determine impacts (if
any) of tank filler material on release rates. Estimate rate of radionuclide
release from sludges under environmental conditions expected at the Site
for input to future composite analyses (CA). A better understanding of the
presence and impact of complexants on contaminant mobility is also
required, in part, to evaluate potential mitigation technologies (such as
capping and grouting) and their effect on reducing mobilization.

Schedule Requirements: The processes need to be understood by the
end of FY 2004, to support long term risk assessment of closure alternatives
for the Hanford Tank Farm Closure Environmental Impact Statement.

Definition of Solution:

Targeted Focus Area: Tanks Focus Area (TFA)

Potential Benefits:

Potential Cost Savings:

Potential Cost Savings Narrative: If the interim retrieval goal
specified currently in Tri-Party Agreement milestone M-45-00 is eventually
replaced by a retrieval goal based on long-term risk to human health and the
environment (through the process outlined in the 1993 change request that
led to adoption of the M-45 series Tri-Party Agreement milestones), then
release rate may be an important input to specification of retrieval
performance requirements on a tank-by-tank basis. This would allow more
efficient and cost-effective targeting of retrieval technologies based on
degree of risk posed by the tank contents and other factors. Project W-320
costs for designing, installing, and operating equipment for sluicing tank
106-C are on the order of $80 million. This includes substantial
infrastructure costs that will not need to be repeated on a tank-by-tank
basis. However, additional costs (in the tens of millions of dollars) are
expected for removing the hard heel that will remain upon completion of
sluicing operations in tank C-106. After the initial retrieval operations,
retrieval costs on a per tank basis are expected to be in the tens of millions
of dollars. Costs per unit volume of material removed can be expected to be
higher as requirements for degree of waste removal increase. Potentially
hundreds of millions of dollars in cost savings for waste retrieval are
possible if final waste retrieval requirements are based on risk, and a better
understanding of the radionuclide retention properties of tank residuals can
be developed to support such final retrieval requirements.

Technical Basis: The interim goal for tank waste retrieval for closure is
to remove 99% of the waste from all HLW tanks (ref: Tri-Party Agreement
milestone M-45-00). It may not be necessary to achieve removal
efficiencies to this degree if the tank residuals demonstrably retain their
radionuclide inventory over time periods of regulatory concern.
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Cultural/Stakeholder Basis: Expressed stakeholder values include
getting on with waste retrieval and closure in a timely manner that protects
human health and the environment. Having a better understanding of long-
term risk implications of retrieval and closure decisions will facilitate
reaching consensus on cleanup requirements.

Environment, Safety, and Health Basis: Contaminant release rate
is an important input to assessment of long term performance of tank farm
closure alternatives.

Regulatory Drivers: The Record of Decision for the RPP EIS (62 FR
8693) requires a decision to proceed with a NEPA process for tank farm
closure, when sufficient information is available. Contaminant release rates
will be an important input to the assessment of long-term performance of
closure alternatives that will be considered. Tri-Party Agreement milestone
M-45-06-T01 requires preparation and submittal of a RCRA closure plan
which must be approved prior to initiation of closure activities. The Change
Control Form (M-45-98-03) for the vadose zone Tri-Party Agreement
milestones indicates the NEPA process for closure is a predecessor to
preparation of a Closure Plan for closing tank farms under RCRA.

Milestones:

Material Streams: Sludge, Salt, Liquid (RL-HLW-20)

TSD System:

Major Contaminants: Pu-238, -239, -240, -241; Am-241; U-238; C-14;
Ni-59/63; Nb-94; Tc-99; I-129; Cm-242; Sr-90; Cs-137; Sn-126; Se-79;
chromium; nitrate; nitrite; complexants (EDTA/HEDTA).

Contaminated Media:

Volume/Size of Contaminated Media:

Earliest Date Required: 9/30/01

Latest Date Required: 9/30/03

Baseline Technology Information

Baseline Technology/Process: There is no baseline technology for
characterizing the radionuclide release source-term from tank residuals.
However, several techniques have been developed under the RPP program
that are applicable to this effort.

Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline:

Uncertainty on Baseline Life-Cycle Cost:

Completion Date Using Baseline:
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Points of Contact (POC)

Contractor End User POCs:

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov
B.M. (Billie) Mauss, DOE Office of River Protection Program Office, 509-
373-9876, F/509-372-2781, Billie_M_Mauss@rl.gov

Other Contacts:

J.W. (Jerry) Cammann, CHG, 509-372-2757, F/509-373-6101,
Jerry_W_Cammann@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Plutonium Interaction with Silicates

Need Code: RL-WT076-S

Need Summary: Plutonium leaking with HLW from RPP tanks will first
encounter silicate-rich concrete and Hanford soils. The chemical interaction
of plutonium, under alkaline condition, with silicates must be understood to
evaluate the potential for plutonium migration from HLW tank leak plumes.

Origination Date: FY 2000

Need Type: Science Need

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Tanks - Retrieval PBS No: RL-TW04

National Priority: Medium - Provides substantial benefit to EM program
projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays). 3

Operations Office Priority:
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Problem Description Information

Operations Office Program Description: The Single-Shell Tank
(SST) Interim Closure Project is responsible for Program/Project Planning
and Execution; Environment, Safety, Health, and Quality Assurance; Facility
Operations; Engineering; Maintenance; Interim Stabilization; and
Technology Development, Demonstrations, and Deployments necessary for
the safe and cost effective storage, retrieval, immobilization, and closure of
SST wastes, associated underground storage tanks, and ancillary piping
and equipment. Safe storage of wastes includes day-to-day operations of
the SST's and saltwell pumping operations to remove pumpable liquids from
the SST's for transfer to double-shell tanks (DST's) to achieve interim
stabilization and minimize the potential for SST leakage. Retrieval projects
will be conducted to remove wastes from SST's for placement in DST's in
support of waste feed delivery to the Waste Treatment Plant and eventual
waste immobilization. An integral part of SST waste retrieval operations is
leak detection, monitoring, and mitigation. Safe storage, retrieval, and
closure activities associated with SST wastes are also supported by Special
Projects and Vadose Zone Projects to characterize groundwater flow and
contaminant transport phenomena, geohydrological conditions, and the
nature and extent of contaminant plumes.

Need/Problem Description: Plutonium present in the HLW resides
primarily in the low solubility sludges but radiochemical analyses also show
that significant solution concentrations can be found under certain
conditions. Plutonium in either phase is capable of migration from tank
leaks; that is, plutonium can travel as dissolved species or as microscopic
colloids from sludges. The major barrier to further plutonium migration is the
Hanford sedimentary minerals surrounding the waste tanks and even the
structural concrete of the tanks themselves.

Interactions of plutonium in waste with the sedimentary minerals, and with
the structural concrete of the storage tanks, can provide the primary
retardation mechanism to plutonium movement. Studies of the chemistry of
the interaction of plutonium with concrete and soil mineral phases are
required, as are the potential for formation of colloids. All valence states and
solution forms of plutonium should be investigated.

Functional Performance Requirements: Recent studies in highly
alkaline systems similar to those of the RPP HLW have shown that
plutonium reacts strongly with soluble silicate, forming a solid plutonium-
silicate phase. The interaction is sufficiently strong that even the stable
plutonium hydrous oxide phase can be converted to plutonium silicate under
alkaline conditions. Related studies also have shown that plutonium
interacts strongly with many sludge-forming elements (e.g., iron, uranium,
and chromium) under alkaline conditions. The interaction of plutonium with
silicate, however, is particularly important because silicate minerals (in the
tanks' structural concrete and in the surrounding soil) provide the immobile
barrier between the leaked waste and the groundwater.Studies of the
interaction of plutonium under tank leak conditions with concrete and with
Hanford soil minerals are required to determine if these immobile solid
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phases can sorb plutonium and prevent its movement to the groundwater.
The studies should encompass the effects of waste solution/solid
composition and mineral type (concrete and soil phases). Characterization
of the plutonium-solid interaction also is required, as is the potential for the
formation of colloids. All valence states and solution forms of plutonium
should be investigated.

Definition of Solution:

Targeted Focus Area: Tanks Focus Area (TFA)

Potential Benefits: Determination of the affinity and reactions of
plutonium for concrete and soil solid phases will improve prediction of
plutonium migration from tank leaks and help assess the long-term impact
of leaving or retrieving the contaminated concrete and soil.

This science need supports Hanford tanks technology need RL-WT061
Reactive Barriers to Contaminant Migration.

Potential Cost Savings:

Potential Cost Savings Narrative:

Technical Basis:

Cultural/Stakeholder Basis:

Environment, Safety, and Health Basis:

Regulatory Drivers:

Milestones:

Material Streams: Sludge, Salt, Liquid (RL-HLW-20)

TSD System:

Major Contaminants:

Contaminated Media:

Volume/Size of Contaminated Media:

Earliest Date Required: 9/30/02

Latest Date Required: 9/30/05

Baseline Technology Information

Baseline Technology/Process:

Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline:
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Uncertainty on Baseline Life-Cycle Cost:

Completion Date Using Baseline:

Points of Contact (POC)

Contractor End User POCs:

DOE End User POCs:

E. J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov

Other Contacts:

Jerry W. Cammann, CHG, 509-372-2757, F/509-373-0605,
Jerry_W_Cammann@rl.gov 
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Plutonium Segregation and Association in HLW

Need Code: RL-WT078-S

Need Summary: Determination of the distribution of plutonium to
neutron-poisoning sludge elements as functions of solution composition and
sedimentation is required to firmly establish nuclear criticality safety
requirements for RPP operations.Tests with genuine waste sludges and
solutions are required to determine the disposition of plutonium to sludge
solid phases according to solids particle size, composition, and
sedimentation rate and to determine if plutonium can segregate from
neutron poisons present in HLW solid phases by physical or chemical
mechanisms envisioned in RPP operations. Such mechanisms include
sluicing, settling, and chemical leaching by organic complexants, carbonate,
aluminate, and hydroxide by envisioned waste blending and sludge washing
operations. The analytical results must be interpreted to identify correlations
of plutonium concentration to solids settling velocity and the concentrations
of the major chemical elements in light of their neutron poisoning capacity.
There may also be a significant effect from chemical segregation of
transplutonics in some phases.

Origination Date: FY 2000

Need Type: Science
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Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Waste Feed Retrieval PBS No: RL-TW04

National Priority: Medium - Provides substantial benefit to EM program
projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays).

Operations Office Priority:

Problem Description Information

Operations Office Program Description: The Single-Shell Tank
(SST) Interim Closure Project is responsible for Program/Project Planning
and Execution; Environment, Safety, Health, and Quality Assurance; Facility
Operations; Engineering; Maintenance; Interim Stabilization; and
Technology Development, Demonstrations, and Deployments necessary for
the safe and cost effective storage, retrieval, immobilization, and closure of
SST wastes, associated underground storage tanks, and ancillary piping
and equipment. Safe storage of wastes includes day-to-day operations of
the SST's and saltwell pumping operations to remove pumpable liquids from
the SST's for transfer to double-shell tanks (DST's) to achieve interim
stabilization and minimize the potential for SST leakage. Retrieval projects
will be conducted to remove wastes from SST's for placement in DST's in
support of waste feed delivery to the Waste Treatment Plant and eventual
waste immobilization. An integral part of SST waste retrieval operations is
leak detection, monitoring, and mitigation. Safe storage, retrieval, and
closure activities associated with SST wastes are also supported by Special
Projects and Vadose Zone Projects to characterize groundwater flow and
contaminant transport phenomena, geohydrological conditions, and the
nature and extent of contaminant plumes.

Need/Problem Description: Nuclear criticality safety currently requires
that the solids particle size in waste disposed to RPP be demonstrably less
than 10 Tm. The requirement is based solely on hydrodynamics and was
instituted because insufficient data exist on the actual distribution of
plutonium to sludge-forming elements (e.g., iron, chromium, aluminum, and
manganese) in actual HLW. As a result, this requirement may be unduly
restrictive for the disposal of future D&D or process waste (e.g., K Basin
sludge) to the RPP.

Conversely, plutonium potentially can segregate from neutronic poisons
present in current HLW by chemical mechanisms through HLW blending or
retrieval operations, and thus constrain present or planned process
operations.

Functional Performance Requirements:

Definition of Solution:
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Targeted Focus Area: Tanks Focus Area (TFA)

Potential Benefits: Well-founded understanding of the disposition of
plutonium in RPP HLW will provide a meaningful and realistic basis to
criticality safety specifications and address potential criticality safety issues
in future waste storage, retrieval, processing, and vitrification feed
preparation operations. As a result of proposed studies, some relaxation of
present particle size-based criticality safety specifications may be allowed
for waste receipts for D&D operations. The near term benefit for addressing
RPP waste acceptance criteria from non-RPP sources was also noted
above.

This science need supports the following Hanford tanks technology need(s):

RL-WT023 Prediction of Solid Phase Formation in Hanford Tank Waste
Solutions
RL-WT024 Enhanced Sludge Washing Data
RL-WT063 PHMC Retrieval and Closure - Hanford SST Saltcake
Dissolution Retrieval

Potential Cost Savings:

Potential Cost Savings Narrative:

Technical Basis:

Cultural/Stakeholder Basis:

Environment, Safety, and Health Basis:

Regulatory Drivers:

Milestones:

Material Streams: Sludge, Salt, Liquid (RL-HLW-20)

TSD System:

Major Contaminants: Pu-238, -239, -240, -241; Am-241; U-238; C-14;
Ni-59/63; Nb-94; Tc-99; I-129; Cm-242; Sr-90; Cs-137; Sn-126; Se-79;
chromium; nitrate; nitrite; complexants (EDTA/HEDTA).

Contaminated Media:

Volume/Size of Contaminated Media:

Earliest Date Required: 9/30/01

Latest Date Required: 9/30/03

Baseline Technology Information

Baseline Technology/Process:
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Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline:

Uncertainty on Baseline Life-Cycle Cost:

Completion Date Using Baseline:

Points of Contact (POC)

Contractor End User POCs:

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov

Other Contacts:

J.W. (Jerry) Cammann, CHG, 509-372-2757, F/509-373-6101,
Jerry_W_Cammann@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Double Shell Tanks (DST) Corrosion Chemistry

Need Code: RL-WT079-S

Need Summary: In fiscal year 1999 double-shell tank (DST) 241-AN-105
was discovered to have wall thinning significantly in excess of predictions
from uniform corrosion rate estimations. Although some theories have been
put forward to explain the wall thinning, the exact cause of this wall thinning
is still unknown. One possibility is that the waste chemistry, although within
the Hanford Site's operating limits for corrosion control, may not be
providing the expected protection. However, plans are to ultrasonically
reexamine the tank within the next five years to assure the corroded regions
are not thinning at a rate inconsistent with the waste specifications.
Previous studies by Pacific Northwest National Laboratory have identified
dilute waste chemistries promoting excessive corrosion attack, and more
concentrated wastes producing high corrosion rates at temperatures above
the normal DST operating temperature range. Future tank waste operations
are expected to process wastes that are more dilute with respect to some of
the corrosion inhibiting waste constituents. Therefore, this need calls for the
implementation of a two-year laboratory corrosion testing with additional
time needed to design the test program and complete data analysis and
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final reporting. The tests will be conducted on simulated (non-radioactive)
wastes with chemistries and temperatures bounding the variations of
chemistry and temperature in 241-AN-105 and bridging to dilute waste
chemistries expected in the future. The specific purpose of the study will be
to identify waste chemistries and temperatures within the DST operating
limits for corrosion control and operating temperature range which may not
provide the expected corrosion protection, and evaluate future operations for
the conditions outside the existing corrosion database. These studies will
help in assuring the availability of the DSTs to support future waste retrieval
missions. The laboratory studies will address the two types of steel used in
the construction of the DSTs, the past thermal and operational history of the
tanks, and future projected uses.

This corrosion control issue will affect all of the dilute waste storage tanks at
Hanford, and may ultimately impact all 28 DSTs. This need supports TWRS
Program Logic "Conduct Tank Farms Safe Operations" and "Conduct
Reduced Mortgage Tank Farm Safe Operations." Corrosion control is
discussed in the Safe Storage Technical Basis Report, Activity Number
190.N45.

Origination Date: FY 2000

Need Type: Science Need

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Double Shell Tanks PBS No: RL-TW03

National Priority: High - Critical to the success of the EM program, and a
solution is required to achieve the current planned cost and schedule.

Operations Office Priority:

Problem Description Information

Operations Office Program Description: Double Shell Tank (DST)
and Waste Feed Delivery project maintains, operates and upgrades the
DST System for continued safe storage and receipt of radioactive waste.
Activities include transferring waste to waste treatment facilities, maintaining
and evaluating operating and surveillance systems necessary for
compliance with regulatory and AA/AB requirements, identifying if systems
are reliable for this mission, transferring waste within the DSTs to manage
the limited available space; characterizing waste to understand its
properties, and developing flow sheets for waste treatment.

Need/Problem Description: Corrosion control of DSTs is accomplished
by operating the tanks within the corrosion chemistry specifications.
Monitoring the chemistry of tank waste is performed using process
knowledge and tank sampling. Tanks found to be within chemistry
specification limits are considered to be not at risk for excessive corrosion
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damage. However, four DSTs are currently operating with low hydroxide
(out of corrosion specification) concentration. Tank samples are taken
infrequently and their analysis is difficult and expensive. Process knowledge
is complicated because of waste streams (notably line flushes and process
condensate recycle) that are exempt from the corrosion control
specifications. The laboratory database for the corrosion control chemistry
specifications is 20 years old and was formulated on waste chemistries no
longer produced at Hanford. As tank waste chemistries change over time,
they drift to the fringes of the acceptable envelope for corrosion control.
There is increasing evidence that these new waste chemistries (including
those of the future waste operations) have corrosion characteristics that
cannot be reliably predicted from the models developed by the old
laboratory studies. Additionally, there is the possibility that regions exist
within the current chemistry specification that do not provide the expected
protection (including possibly the recent wall thinning discovery in 241-AN-
105). New laboratory studies need to be conducted to better characterize
the conditions of the future waste tank operations and the changing waste
chemistry conditions of the present tank wastes.

Consequences of Not Filling Need:

Regulatory Impacts
Waste compatibility is one area that must be addressed in tank system
integrity assessments, per Washington Administrative Code (WAC)
Dangerous Waste Regulations (WAC 173-303-640).

Programmatic Impacts
Corrosion control of DSTs is accomplished by operating the tanks within the
corrosion chemistry specifications. Monitoring the chemistry of tank waste is
performed using process knowledge and tank sampling. The discovery of
excessive wall thinning in 241-AN-105, which is in compliance with current
waste chemistry specifications, coupled with the finding of no significant wall
thinning in a limited ultrasonic examination of 241-AN-107, which is not in
compliance with current waste chemistry specifications, suggest that
corrosivity of wastes in Hanford's waste storage tanks may not be
sufficiently well understood. Tank samples are taken infrequently and their
analysis is difficult and expensive. Process knowledge is complicated
because of waste streams that are exempt from the corrosion control
specifications.

Functional Performance Requirements: The proposed laboratory
study will establish the waste composition limits for the DSTs to control
corrosion process at acceptable levels during the future waste retrieval and
treatment missions at the Hanford Site. The study will also identify waste
chemistries (and temperatures) within the current Hanford Site's corrosion
control limits that do not provide corrosion protection. Excessive corrosion
will specifically be defined as:

Any evidence of stress corrosion cracking.
Any evidence of the onset of pitting.
Uniform corrosion rates of greater than 1 mil per year.
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Schedule Requirements: Work is to be initiated in fiscal year 2002 and
completed by fiscal year 2004.

Privatization Potential: There is limited privatization potential for the
results of this laboratory corrosion study.

Definition of Solution:

Targeted Focus Area: Tanks Focus Area (TFA)

Potential Benefits: Extended tank life, delayed cost of new tanks.

Potential Cost Savings: See narrative below.

Potential Cost Savings Narrative: The existing operating
specification for DSTs prescribes waste chemistry requirements for the
purpose of limiting corrosivity, and prolonging tank life. The DSTs will be
needed well beyond their design life to support the future waste retrieval
and treatment missions at the Hanford Site. Construction of new waste
storage tanks could be required if remaining tank life is projected to fall short
of the projected River Protection Project (RPP) mission duration. The
estimated cost to build a new 6-tank farm (Multi-Function Waste Tank
Facility) was $435 million in 1993 dollars. It is difficult to quantify the benefit
(in dollars) of gaining an improved understanding of DST corrosion
chemistry. However, it is clear that decisions on corrosion inhibitor addition
and DST replacement, which necessarily require an understanding of the
effects of waste chemistry on tank corrosion, have the potential to
significantly impact RPP life cycle costs in the range of 100s of millions of
dollars. Improved understanding of the effect of DST waste chemistry on
tank corrosion would improve the underlying justification for those decisions.

Technical Basis: The laboratory database for the corrosion control
chemistry specifications is 20 years old and was formulated on waste
chemistries no longer produced at Hanford. As tank waste chemistries
change over time, they drift to the fringes of the acceptable envelope for
corrosion control. There is increasing evidence that these new waste
chemistries (including those of the future waste operations) have corrosion
characteristics that cannot be reliably predicted from the models developed
by the old laboratory studies. There also may be regions within the current
chemistry specification that do not provide the expected protection
(including possibly the recent wall thinning discovery in 241-AN-105). New
laboratory studies need to be conducted to better characterize the
conditions of the future waste tank operations and the changing waste
chemistry conditions of the present tank wastes.

DOE Order 5820.2A, Radioactive Waste Management, requires monitoring
of cathodic protection systems, methods for periodically assessing waste
storage system integrity, and adjustment of waste chemistry to control
corrosion.

DOE-STD-1073-93, Configuration Management, requires implementation of
a Material Condition and Aging Management Program to control aging
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processes in major equipment and components. The primary aging
processes in waste tank systems are corrosion related.

DOE/RL-92-60, Tank Waste Remediation System Functions and
Requirements contains corrosion control requirements for the Store Waste
(F4.2.1.1) and Transfer Waste (F4.2.4.4) functions.

Cultural/Stakeholder Basis: Given the history of single-shell tank
failures and resulting contamination of soil and groundwater, uncertainty
regarding effects of DST waste chemistry on corrosion and potential DST
failure could raise stakeholder concerns.

Environment, Safety, and Health Basis: WHC-SD-WM-OSR-005,
Single-Shell Tank Interim Operational Safety Requirements, WHC-SD-WM-
OSR-004, Aging Waste Facility Interim Operational Safety Requirements,
and WHC-SD-WM-OSR-016, Double-Shell Tank Interim Operational Safety
Requirements. These support documents contain interim operational safety
requirement - administrative controls for corrosion control, cathodic
protection, and integrity assessments. Implementation of these
administrative controls necessitates corrosion control activities.

WHC-SD-WM-PLN-068, TWRS Life Management Program Plan, identifies
stress corrosion cracking, pitting corrosion, and uniform corrosion as the
primary aging mechanisms for DSTs. On-line monitoring of DSTs for these
mechanisms will provide necessary data for damage prediction models
being developed for the DST Life Management Program.

BNL/DOE-HQ Tank Structural Integrity Panel, Guidelines for Development
of Structural Integrity Programs for DOE High-Level Waste Storage Tanks -
DRAFT, discusses the important role of corrosion monitoring in the context
of a comprehensive structural integrity program.

Regulatory Drivers:

Washington Administrative Code 173-303-640(2)(c)(iii) requires
consideration of existing corrosion protection when performing tank system
integrity assessments. On-line corrosion monitoring will provide an
acceptable performance measurement of current corrosion protection
measures and early warning of potentially corrosive conditions.

HNF-SD-WM-OCD-015, Tank Farm Waste Transfer Compatibility
Program,describes decision rules relating to waste transfers into and within
the DST system. The document defines a means of consistently applying
safety, operational regulatory and programmatic criteria and specifies
considerations necessary to assess waste transfers.

BNL/DOE-HQ Tank Structural Integrity Panel, Guidelines for Development
of Structural Integrity Programs for DOE High-Level Waste Storage Tanks -
DRAFT, discusses the important role of corrosion monitoring in the context
of a comprehensive structural integrity program.

Milestones: N/A
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Material Streams: Tanks and Residuals, HLW-HANF-3 (Double Shell
Tanks)

TSD System: Double Shell Tanks

Major Contaminants: N/A

Contaminated Media: N/A

Volume/Size of Contaminated Media: N/A

Earliest Date Required: 1/1/2001

Latest Date Required: 10/1/2004

Baseline Technology Information

Baseline Technology/Process: Corrosion control of DSTs is
accomplished by operating the tanks within the corrosion chemistry
specifications. Monitoring the chemistry of tank waste is performed using
process knowledge and tank sampling. Sample results for hydroxide, nitrite
and nitrate concentrations are compared to established operational limits. A
tank is currently considered to be not at risk for excessive corrosion if the
chemistry is within the specified limits.

Technology Insertion Point(s): T03-01-100

Life-Cycle Cost Using Baseline: $1,850K

Uncertainty on Baseline Life-Cycle Cost: -50% to +100%

Completion Date Using Baseline: 10/1/2004

Points of Contact (POC)

Contractor End User POCs:

R. P. (Mo) Anantatmula, CHG, (509) 373-0785,
Ramamohan_P_Anantamula@rl.gov
K. G. (Kelly) Carothers, CHG, (509) 373-4556, Kelly_G_Carothers@rl.gov
N.W. (Nick) Kirch, CHG, (509) 373-2380, Nicholas_W_Nick_Kirch@rl.gov

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov
Mark L. Ramsay, DOE-APO, 509-376-7924, Mark_L_Ramsay@rl.gov

Other Contacts:

J.G. (John) Kristofzski, CHG, 509-373-4225, F/509-372-1664,
John_G_Kristofzski@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
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Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Advanced/Improved Vitrification

Need Code: RL-WT080

Need Summary: Current baseline HLW vitrification technology imposes
limitations to glass waste loading resulting in increased glass volumes and
resultant number of HLW canisters. The current, baseline LAW vitrification
technology requires very large melters with key components, that require
frequent replacement. Both the HLW and LAW melters also create
significant solid waste disposal issues due to their size and disposal
requirements. Alternative or advanced technologies have not been
evaluated to determine their ability to significantly reduce life-cycle
production and disposal costs. Concurrent evaluation and demonstration of
HLW and LAW glasses that can achieve higher waste loadings or durable
crystalline phases also need to be performed. This need includes higher
temperature joule heated melters, cold wall or cold crucible melters, and
higher waste loading techniques; i.e., dealing with problem constituents.

Origination Date: FY 2001 (November 8, 2000)

Need Type: Technology Need

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Waste Treatment and Immobilization Plant PBS No: RL-TW06

National Priority: Medium - Provides substantial benefit to EM program
projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays).

Operations Office Priority:

Problem Description Information

Operations Office Program Description: To perform the activities
necessary to remediate the Hanford tank waste, DOE assigned
responsibility to the Office of River Protection (ORP) in Richland,
Washington. DOE is extending a contract for the design, construction, and
commissioning of a new Waste Treatment and Immobilization Plant (WTP)
that will treat and immobilize the waste for ultimate disposal. The WTP is
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comprised of four major elements, pretreatment, LAW immobilization, HLW
immobilization, and balance of plant facilities. ORP is scheduled to award
the contract in January 2001.

Need/Problem Description: Borosilicate glass was selected in 1982 as
the preferred waste form for defense high-level waste disposal in the federal
geologic repository. In the same time period the joule-heated ceramic
melter was selected as the preferred U. S. DOE vitrification technology. The
Hanford River Protection Project is proceeding with the design and
construction of the Waste Treatment Plant for high-level and low-level
waste vitrification. Under the current schedule, it is required that well-
defined borosilicate waste forms and joule-heated melter technology
designs be selected. Even though the current technology baseline
incorporates some improvements, significant increases in waste loading and
glass volume reduction are achievable if advanced waste form development
and/or alternative technology can be shown to meet the WTP requirements.

Specific to Hanford HLW, relatively high levels of iron, aluminum,
chrome/nickel, zirconium, a phosphate (to a limited extent); individually or in
combination restrict waste loadings in borosilicate glasses melted at
1,150ºC. Exceeding solubility limits for these components results in crystal
formation which must be prevented from occurring in the current technology.
In a majority of glass compositions, it is this processing constraint that limits
glass waste loading, and therefore, defines the quantity of glass canisters
that will be produced.

Specific to Hanford LAW, waste constituents that have only limited solubility
in the current glass formulations will dictate waste loading. These minor
constituents include sulfate, chloride, fluoride, chromium and phosphate.
Waste loading limitations will define the quantity of ILAW produced. In
addition, the number of vitrification units and production and availability
requirements could also be affected. Sulfate has the largest possible effect
on glass volume production. Due to the high sodium content of the LAW
higher-temperature processing is not very practical. In this case, alternative
glass and glass/crystalline forms and melters capable of producing them are
preferred options. Additional and potentially more important issues with
LAW processing are the melter size, high maintenance requirements, and
disposal volumes. More compact, high-capacity, reliable technology
resulting in minimal solid waste is the optimum solution.

Functional Performance Requirements: The alternative
technologies need to reduce the overall life-cycle cost for production and
disposal of vitrified LAW or HLW glasses.

Definition of Solution: Acceptable solutions will be achieved for each of
the requirements when waste forms have been developed and
demonstrated to meet the requirements, and vitrification technologies have
been evaluated and demonstrated at glass production scales of about 1 t/d
for IHLW and 5 t/d for ILAW.

Targeted Focus Area: Tanks Focus Area



Tank Focus Area - EMSP

http://emslws03/tfa/emsp/needs.htm[10/13/2009 11:30:24 AM]

Potential Benefits: Primary technical benefits include increased plant
operating performance and a relaxation in waste/waste form composition
constraints. Insertion of improved technology prior to Phase 2 operations
could avoid the construction of a second LAW vitrification facility and
avoidance of operating and contaminating a second IHLW vitrification cell.
Operating costs would be reduced through increased on-line efficiency and
reduced solid radioactive waste volumes.

Potential Cost Savings: A DOE EM-40 study has estimated that life-
cycle HLW cost savings of between $1.9B and $4.3B could be achieved by
increased waste loading and reduced canister production. LAW vitrification
cost savings would include avoidance of ~$520M in capital construction
costs for a second facility plus reduced operating and ILAW disposal costs.

Potential Cost Savings Narrative: With the WTP annual operating
cost expected to be in the hundred's of millions of dollars, minimizing plant
start up or down time will be a key potential savings, easily measured in the
tens of millions of dollars. Because the cost of disposing a single canister of
HLW at the national deep geologic repository is expected to cost several
hundred thousand dollars, process improvements that increase waste
loading or reduce the amount of non-HLW constituents going into the HLW
canister have a significant payback by reducing the number of canisters that
must go to the repository. This savings is measured in the hundreds of
millions of dollars.

Technical Basis: Current baseline technology requires waste forms to be
produced with reduced waste loadings as a compromise to the technology.
Resolution of this need will significantly increase WTP flexibility and
technical and economic performance.

Cultural/Stakeholder Basis: The River Protection Project is committed
to moving forward to design, construct, and put into operation the Waste
Treatment and Immobilization Plant on the schedule recently agreed to in
the Tri-Party Agreement. A robust program is necessary to ensure that
delays, all of which are costly, are minimized. A key part of this risk
mitigation is to include in the total program a capability to test with actual
wastes the processes and equipment planned, or later in use.

Environment, Safety, and Health Basis: Reduced IHLW and ILAW
packages reduces the risks to workers and the environment. Reduced
operating periods will reduce worker exposure and a reduced facility life.

Regulatory Drivers: Environmental Impact Statement (EIS) for the Tank
Waste Remediation System (TWRS) (DOE-RL and Ecology 1996) and the
Hanford Federal Facility Agreement and Consent Order (known as the Tri-
Party Agreement) and its amendments. DOE has negotiated additions to the
Tri-Party Agreement that require the retrieval of single shell tanks by 2018,
and the startup and operation of the WTP to support the treatment and
immobilization of tank waste. By operating the WTP not only is that
capability demonstrated and about 10% by volume (25% by activity) of the
tank waste processed, but space is made available in the double shell tanks
to allow the single shell tank retrieval to proceed without the expenditure of
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vast sums for additional double shell tanks. Other regulatory drivers include
gathering the data necessary for the regulatory permits required for the
startup and operation of the facility.

Milestones:

November 15, 1999 tri-party agreement on principal regulatory
commitments:

Start (Hot) commissioning-Phase I Treatment Complex 12/2007
Start Commercial Operation-Phase 1 Treatment Complex 12/2009
Complete Phase I-Treatment (no less than 10% of the tank waste by
volume and 25% of the tank waste by activity) 12/2018

Other selected TPA milestones are:

Retrieve all SSTs 2018
Close SSTs 2024
Immobilize remaining tank waste 2028
Close all tanks 2032

Material Streams: Hanford High-Level Defense Waste. The River
Protection Project (formerly known as the Tank Waste Remediation System)
involves PBSs RL TW-01 through TW-09. The technical, work scope
definition, and intersite dependency risks for Phase 1 Waste Treatment and
Immobilization is respectively, 3,3,3 on a scale of 1 to 5 where "5"
represents high programmatic risk. This stream is on the critical closure
path for Hanford Site cleanup.

TSD System: Hanford Waste Treatment and Immobilization Plant.
Technical risk is timely startup of this plant and its ability to operate at
planned throughput (capacity and operating efficiency).

Major Contaminants: Fission products, actinides, nitrate

Contaminated Media: Tank waste consisting of supernate (liquid), salt
cake, and sludge

Volume/Size of Contaminated Media: The Hanford Site has 177
underground tanks that store 204 million liters (54 M gallons) of waste
containing about 190 MCi of activity.

Earliest Date Required: 10/2001 To support Phase 1 design and
construction preliminary results are required by FY 2002 to support
decisions on facility process equipment design and specification.

Latest Date Required: 10/2007 To support Phase 2 operations a FY
2008 completion date will be required.

Baseline Technology Information

Baseline Technology/Process: The current technology is a joule-
heated melter that operates at a nominal temperature of 1,150ºC and
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employs bubblers to increase production rates. Current technology will
product an estimated 12,200 canisters (14,000 m3) of IHLW and 72,000
containers (185,000 m3) of ILAW. Plant operations will be completed
between 2028 and 2040.

Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline: The current baseline for the WTP is
several billion dollars, with the BNFL estimate over $20 billion. The current
River Protection Project (formerly known as Tank Waste Remediation
Systems) life cycle costs are estimated at approximately $50 billion.

Uncertainty on Baseline Life-Cycle Cost: Currently there is large
uncertainty in the WTP life-cycle cost, and it will be revised after the new
Design and Construction contractor is put under contract early in FY2001.

Completion Date Using Baseline: Currently there is large uncertainty
in the WTP life-cycle cost, and it will be revised after the new Design and
Construction contractor is put under contract early in FY2001.

Points of Contact (POC)

Contractor End User POCs:

J.O. (James). Honeyman, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations; 509-376-7402; F/509-372-1397; email:
James_O_Honeyman@rl.gov
M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov

DOE End User POCs:

N.R. (Neil) Brown, DOE Office of River Protection Project Requirements
Division, 509-372-2323, F/509-373-0628, Neil_R_Brown@rl.gov
R. (Rudy) Carreon, DOE Office of River Protection Project Requirements
Division, 509-373-7771, F/509-373-0628, Rodolfo_Rudy_Carreon@rl.gov
B.M. (Billie) Mauss, DOE Office of River Protection Program Office, 509-
373-9876, F/509-372-2781, Billie_M_Mauss@rl.gov 
E.J. (Joe) Cruz, DOE Office of River Protection Project Requirements
Division, 509-372-2606, F/509-373-1313, E_J_Cruz@rl.gov

Other Contacts:

M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS
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Hanford Site Needs

General Reference Information

Need Title: Extension of Glass Properties Model to LAW and Phase II
HLW Glass Composition Ranges

Need Code: RL-WT084

Need Summary: The glass properties model, developed by PNNL to
describe the liquidus temperature, viscosity, and durability of glasses as a
function of their compositions, should be extended to include projected LAW
compositions and lower silica compositions recently projected for HLW.

Origination Date: FY 2000 (2/25/00)

Need Type: Technology Need

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Retrieval Project PBS: RL-TW04

National Priority: High - Critical to the success of the EM program, and a
solution is required to achieve the current planned cost and schedule.

Operations Office Priority:

Problem Description Information

Operations Office Program Description: Double Shell Tank (DST)
and Waste Feed Delivery project maintains, operates and upgrades the
DST System for continued safe storage and receipt of radioactive waste.
Activities include transferring waste to waste treatment facilities, maintaining
and evaluating operating and surveillance systems necessary for
compliance with regulatory and AA/AB requirements, identifying if systems
are reliable for this mission, transferring waste within the DSTs to manage
the limited available space; characterizing waste to understand its
properties, and developing flow sheets for waste treatment.

Need/Problem Description: The "Glass Properties Models" (GPM)
were developed by PNNL to model certain properties of waste glasses as
functions of their compositions. These models and knowledge of the glass
properties, such as liquidus temperature, viscosity, and durability, may be
used to determine the amounts of waste that can be practically incorporated
into the glass and to provide estimates of the volume of the final
immobilized waste form. These estimates are critical to successful
processing of Hanford's high-level wastes into acceptable vitrified waste
forms, since they are used to predict the waste feed rates and total amounts
of feed required to meet the terms of the vitrification contract. Currently, the
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GPM supports predictions for glass compositions ranging consistent with
previous flowsheet assumptions for the Hanford Waste Vitrification Plant
(HWVP). However, recent developments in the HLW vitrification program
and addition of the LAW vitrification have changed the composition region in
which Hanford will produce glass. Examples of the differences in
composition include a reduction of SiO2 and increase in SrO and MnO.
Comparisons have shown that current GPM-based predictions of glass
properties in some of this new composition space are inaccurate. This
difference could potentially lead to large differences prediction of glass
volumes, feed requirements, and melter sizing. Lack of an accurate model
also jeopardizes the ability of the Waste Feed Delivery Project to accurately
predict the amounts of waste that are required to meet production goals.

The effect of these proposed glass formulation changes on the GPM
predictions is not known. GPM must be updated to cover the new expected
composition regions for both HLW and LAW glasses for those properties
which may limit the loading of waste in glass, including troublesome
component solubilities, liquidus temperature, viscosity, and product
consistency test. Additional data must be obtained to improve the accuracy
of these GPMs and to validate them within the expected glass composition
regions. Expanded glass models may also be applicable to increasing waste
oxide loading at the Defense Waste Processing Facility (Savannah River)
and at the Idaho National Environmental and Engineering Laboratory (Idaho
Falls).

Functional Performance Requirements: Models capable of
predicating key properties of Hanford LAW and HLW glasses will be
developed. Those properties found to be most responsible for waste loading
limitation in Hanford LAW and HLW glasses will be the primary focus,
including: liquidus temperature and solubility's of troublesome components.
The composition regions over which these models are to be developed will
include those expected from vitrification of all waste from Hanford
underground storage tanks. Differences between the composition regions
covered by existing data, those expected from Hanford LAW and HLW
glasses will be identified, and test matrices will be developed to cover these
composition regions. Priority will be given to those properties and
compositions applicable to most of the Hanford waste.

When completed, the models will be capable of estimating waste loading as
a function of waste composition and will help in glass formulation
development and complete flowsheet optimization (including retrieval,
pretreatment, and blending).

Schedule Requirements: 0-3 yr. The near-term need for this
information is to improve the reliability of the Waste Treatment Plant design
and plans for delivery of waste feed to the Waste Treatment Plant. Needs
for this type of data will remain well into the life of the project (>20 yr.) as
program requirements change and opportunities for cost savings arise.

Definition of Solution:

Targeted Focus Area: Tanks Focus Area (TFA)



Tank Focus Area - EMSP

http://emslws03/tfa/emsp/needs.htm[10/13/2009 11:30:24 AM]

Potential Benefits: Removing uncertainty of glass volume prediction will
improve the ability to deliver wastes efficiently and on time. Development of
glasses with higher waste loadings would produce large cost savings.

Potential Cost Savings:

Potential Cost Savings Narrative:

Technical Basis: Although the GPM can be extrapolated to cover the
low-silica glasses, there is no data in the GPM in that range. Current
indications are that the GPM correlations are highly curved in this region,
leading to substantial errors.

Cultural/Stakeholder Basis: Long-term disposal of the high-level
wastes stored in Hanford's underground tanks is a national priority. The
DOE has a legal agreement (the Tri-Party Agreement) with the
Environmental Protection Agency and the State of Washington Department
of Ecology to dispose of the waste according to a stated schedule.
Adherence to this agreement is monitored by Native American tribal
interests and a number of public interest groups. Program delays due to
inability to retrieve and deliver sufficient waste feed to the WTP may result
in violations of the Tri-Party Agreement.

Environment, Safety, and Health Basis: Program delays provide
more time for the waste storage tanks to fail. It is important to maintain
programmatic schedule to avoid increased risks of soil contamination from
tank leakage.

Regulatory Drivers: Tri-Party Agreement (TPA)

Milestones: Supports technical basis of TPA milestone M-45-02 "Submit
annual updates to SST retrieval sequence document," 9/30/2000 and
annually thereafter.

Material Streams: Hanford high-level defense waste

TSD System: Hanford 200 Area underground storage tanks ("tank farms")

Major Contaminants: Fission products, actinides, nitrate

Contaminated Media: N/A. This project addresses wastes in
engineered containment.

Volume/Size of Contaminated Media: 204,400 m3. See R. A.
Kirkbride, "Tank Farm Contractor Operation and Utilization Plan," HNF-SD-
WM-SP-012, Rev. 2, p. "Summary-3," (CH2M HILL Hanford Group, Inc.,
Richland, WA, April 19, 2000). For details, see, e.g., B. M. Hanlon, "Waste
Tank Summary Report for Month Ending June 30, 2000," HNF-EP-0182-
147, (CH2M HILL Hanford Group, Inc., Richland, WA, August 2000).

Earliest Date Required: 03/20/2000
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Latest Date Required: 2020

Baseline Technology Information

Baseline Technology/Process: The GPM provides the baseline
technology for prediction of glass waste volume.Technology Insertion
Point(s): N/A

Life-Cycle Cost Using Baseline: Costs are included in Activity
150.B22, "Maintain the Operations & Utilization Plan." Life Cycle Costs
related to glass volume production are best represented by the differential
cost related to reduced number of waste packages produced. For example,
costs of equipment, operations, maintenance and infrastructure upgrades
over time, will be incurred whether the facilities produce one canister of
glass or 1,000. Using this premise, a 20% reduction in number of HLW
canisters can result in savings of about $1-2 Billion in Respository fees on
production costs of $4-8 Billion.

Uncertainty on Baseline Life-Cycle Cost: Unknown

Completion Date Using Baseline: Maintenance of the Operations &
Utilization Plant continues through the life of the project. The RPP is
scheduled to complete in year 2030.

Points of Contact (POC)

Contractor End User POCs:

T. W. Crawford, CH2M-Hill Hanford Group, 509-371-3563, fax 509-371-
3507, Thomas_W_Crawford@rl.gov
James R. Jewett, Numatec Hanford Corporation, 509-373-1228, fax 509-
372-0065, James_R_Jewett@rl.gov
Randy A. Kirkbride, Numatec Hanford Corporation, 509-372-2115, fax 509-
372-0065, Randy_A_Kirkbride@rl.gov
John S. Garfield, Numatec Hanford Corporation, 509-376-2745, fax 509-
372-0065, John_S_Garfield@rl.gov
S. L. Lambert, COGEMA Engineering, Inc., 509-372-1784, fax 5099-376-
8652, Steven_L_Steve_Lambert@rl.gov

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov
N.R. (Neil) Brown, DOE-PRD, 509-372-2323, F/509-373-0628,
Neil_R_Brown@rl.gov
R. (Rudy) Carreon, DOE-PRD, 509-373-7771, F/509-373-0628,
Rodolfo_Rudy_Carreon@rl.gov
B.M. (Billie) Mauss, DOE Office of River Protection Program Office, 509-
373-9876, F/509-372-2781, Billie_M_Mauss@rl.gov

Other Contacts:
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J.G. (John) Kristofzski, CHG, 509-373-4225, F/509-372-1664,
John_G_Kristofzski@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Advanced Approaches for Reducing Waste Volume Stored in
DSTs

Need Code: RL-WT088

Need Summary: The volume of double-shell tank (DST) space is limited
and may restrict the volume of single-shell tank (SST) waste retrieved for
storage in DSTs. Given the current SST retrieval schedule at Hanford, it is
projected that additional DST space will be needed in the FY 2010 time
frame. The Hanford Federal Facility Agreement and Consent Order (Tri-
Party Agreement) calls for evaluation of options and actions to increase
available DST space in support of SST retrieval. The current process is to
remove water through the 242-A Evaporator within administrative controls
limiting waste concentration. Advanced approaches for reducing waste
volumes sent to and contained within DSTs are needed to minimize the
need for additional DST space and reduce the associated costs. Possible
options include removal of LAW from stored waste for storage outside the
DST System and developing a better understanding of waste concentration
to relax administrative control on evaporator operations.

Origination Date: FY 2001

Need Type: Technology

Operation Office: Office of River Protection

Geographic Site Name: Hanford

Project: Tanks - Retrieval PBS No: RL-TW04

National Priority: High - Critical to the success of the EM program, and a
solution is required to achieve the current planned cost and schedule.

Operations Office Priority:

Problem Description Information

Operations Office Program Description: The volume of available
tank storage space currently within the DST system is limited and may
potentially restrict the volume of SST waste that can be retrieved and then
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stored in these DSTs. Given the current schedule for SST retrieval, it is
projected that additional DST space will be needed in 2010. The M-45-00-
01A modifications to the Tri-Party Agreement call for an evaluation of
options for actions that could be taken to increase the available tank space
for SST retrieval. The only currently active waste processing option for
increasing available DST space is the removal of water by evaporation in
the 242-A Evaporator. For continued safe storage of waste in the DSTs,
administrative controls restrict how much the waste can be concentrated by
this process. When the pretreatment and LAW vitrification plants are
operating, this will become the baseline process for removing waste for the
DSTs to make space for continued SST retrieval.

Process technologies or scientific advances that will create options for
increasing the available space in the DST's are needed. These technologies
could be used in conjunction with the existing piping and infrastructure
associated with the 242-A Evaporator as an enhanced waste management
facility or could be separate units or could be part of the waste treatment
plant. Some possible approaches included: 1) removing a low activity waste
(LAW) stream from the stored waste that would be suitable for storage
outside a DST or disposal if converted to an acceptable waste form; 2)
accelerating or improving the processing rate of the waste treatment plant,
particularly the immobilization of the LAW fraction because this comprises
the majority of the waste volume; or 3) developing improved technical
understanding that would relax administrative limits on evaporator operation.

Need/Problem Description: The volume of available tank storage
space currently within the DST system is limited and may potentially restrict
the volume of SST waste that can be retrieved and then stored in these
DSTs. Given the current schedule for SST retrieval, it is projected that
additional DST space will be needed in 2010. The M-45-00-01A
modifications to the Tri-Party Agreement call for an evaluation of options for
actions that could be taken to increase the available tank space for SST
retrieval. The only currently active waste processing option for increasing
available DST space is the removal of water by evaporation in the 242-A
Evaporator. For continued safe storage of waste in the DSTs, administrative
controls restrict how much the waste can be concentrated by this process.
When the pretreatment and LAW vitrification plants are operating, this will
become the baseline process for removing waste for the DSTs to make
space for continued SST retrieval.

Process technologies or scientific advances that will create options for
increasing the available space in the DST's are needed. These technologies
could be used in conjunction with the existing piping and infrastructure
associated with the 242-A Evaporator as an enhanced waste management
facility or could be separate units or could be part of the waste treatment
plant. Some possible approaches included: 1) removing a low activity waste
(LAW) stream from the stored waste that would be suitable for storage
outside a DST or disposal if converted to an acceptable waste form; 2)
accelerating or improving the processing rate of the waste treatment plant,
particularly the immobilization of the LAW fraction because this comprises
the majority of the waste volume; or 3) developing improved technical
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understanding that would relax administrative limits on evaporator operation.
Other approaches that may be worth considering also include: 1)
electrodialysis reversal (EDR); 2) fractional crystallization, and 3) cation
exchanging molecular seize, sized to allow sodium exchange, and to
exclude strontium and larger alkali and actinide cations.

Functional Performance Requirements: Current forecasting for
DST space utilization and SST retrieval indicates that four new million gallon
DST's will be needed by 2010 and this construction activity will require
substantial budget resources. Process alternatives, technical approaches,
or alternative tank farm management practices are needed to effectively
create this volume of tank space by this time. It is important that any
individual solution be effective from a complete systems perspective.

Definition of Solution: Creation of sufficient DST space so that the SST
retrieval schedule is maintained without needing to construct new DSTs,
thus providing significant cost savings while maintaining project schedule.
Any proposed solution must account for the entire systems effect on the
waste treatment plant and tank farm operations.

Targeted Focus Area: Tanks Focus Area (TFA)

Potential Benefits: Significant cost savings by not building additional
DSTs, and the ability to maintain SST retrieval schedule and potentially
enable accelerated retrieval and site risk reduction

Potential Cost Savings: Current estimates are that each additional
DST will cost $75M and at least four new DSTs will need to be constructed.

Potential Cost Savings Narrative: Planning studies have updated
previous detailed estimates for construction of new DSTs.

Technical Basis:

Cultural/Stakeholder Basis: Maintaining the schedule for retrieval of
SST waste and storage in DSTs is a priority.

Environment, Safety, and Health Basis:

Regulatory Drivers: M-45-00-01A modifications to the Tri-Party
Agreement

Milestones: M-45-12-T01 (2/28/2002) Options report on assessment of
actions that could be taken to increase available tank space for SST waste
retrieval

Material Streams: Sludge, Salt, Liquid (RL-HLW-20)

TSD System:

Major Contaminants: Pu-238, -239, -240, -241; Am-241; U-238; C-14;
Ni-59/63; Nb-94; Tc-99; I-129; Cm-242; Sr-90; Cs-137; Sn-126; Se-79;
chromium; nitrate; nitrite; complexants (EDTA/HEDTA).
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Contaminated Media:

Volume/Size of Contaminated Media:

Earliest Date Required: 9/30/03

Latest Date Required: 9/30/06

Baseline Technology Information

Baseline Technology/Process: Running wastes through the 242-A
Evaporator to reduce the volume. Constructing new DSTs and ultimately
cleaning and closing the new tanks.

Life-Cycle Cost Using Baseline: $75M for each tank, plus the cost to
maintain, operate, and then close the tank.

Uncertainty on Baseline Life-Cycle Cost:

Completion Date Using Baseline:

Points of Contact (POC)

Contractor End User POCs:

DOE End User POCs:

E.J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov 
B.M. (Billie) Mauss, DOE Office of River Protection Program Office, 509-
373-9876, F/509-372-2781, Billie_M_Mauss@rl.gov

Other Contacts:

J.W. (Jerry) Cammann, CHG, 509-372-2757, F/509-373-6101,
Jerry_W_Cammann@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Improved Separation Agents and Processes to Remove
Cesium from Supernatant Solutions

Need Code: RL-WT092

Need Summary: By separating the radioactive and long-lived
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compounds from the HLW-tank supernatants, the solutions could be
disposed of as LAW after treatment. Such separation technology would
reduce the disposal cost. Current technologies include ion exchange and
precipitation. Several ion exchange media are of interest at Oak Ridge,
Savannah River and Hanford for the removal of cesium.

Despite advances in separation technology, improvements to processing
rates, separation system capacity, and system stability are needed to
minimize capital, operating and disposal costs. In particular, scientific and
applied research is needed to:

Increase the loading of separating agents
Speed up the kinetics
Improve materials stability under realistic process conditions
Improve processing rates
Optimize disposal of spent agents

Origination Date: FY 2001 (November 10, 2000)

Need Type: Technology

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Waste Treatment and Immobilization Plant PBS No: RL-TW06

National Priority: Medium - Provides substantial benefit to EM program
projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays).

Operations Office Priority:

Problem Description Information

Operations Office Program Description: To perform the activities
necessary to remediate the Hanford tank waste, DOE assigned
responsibility to the Office of River Protection (ORP) in Richland,
Washington. DOE is extending a contract for the design, construction, and
commissioning of a new Waste Treatment and Immobilization Plant (WTP)
that will treat and immobilize the waste for ultimate disposal. The WTP is
comprised of four major elements, pretreatment, LAW immobilization, HLW
immobilization, and balance of plant facilities. ORP is scheduled to award
the contract in January 2001.

Need/Problem Description:

Functional Performance Requirements:

Definition of Solution:

Targeted Focus Area: Tanks Focus Area (TFA)
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Potential Benefits: The major benefit of these facilities is to ensure that
the WTP starts up and operates according to plan and schedule: processing
the various wastes in the quantities expected

Potential Cost Savings: Tens of millions of dollars.

Potential Cost Savings Narrative: Alternative cesium removal
technologies have the potential to reduce capital and operating costs by
tens of millions of dollars.

Technical Basis: Testing of the reference cesium ion exchange
material, SuperLig 644 resin, is ongoing and will not be completed for
several years. Although results to date do not indicate any fault with this
material, manufacturing scale up and additional testing of SuperLig 644
resin remains to be completed. Evaluating alternative cesium separation
technologies is needed to reduce ORP-WTP project risks from dependency
on a single-path solution.

Cultural/Stakeholder Basis: The River Protection Project is committed
to moving forward to design, construct, and put into operation the Waste
Treatment and Immobilization Plant on the schedule recently agreed to in
the Tri-Party Agreement. A robust program is necessary to ensure that
delays, all of which are costly, are minimized. A key part of this risk
mitigation is to include in the total program a capability to test with actual
wastes the processes and equipment planned, or later in use.

Environment, Safety, and Health Basis:

Regulatory Drivers: Environmental Impact Statement (EIS) for the Tank
Waste Remediation System (TWRS) (DOE-RL and Ecology 1996) and the
Hanford Federal Facility Agreement and Consent Order (known as the Tri-
Party Agreement) and its amendments. DOE has negotiated additions to the
Tri-Party Agreement that require the retrieval of single shell tanks by 2018,
and the startup and operation of the WTP to support the treatment and
immobilization of tank waste. By operating the WTP not only is that
capability demonstrated and about 10% by volume (25% by activity) of the
tank waste processed, but space is made available in the double shell tanks
to allow the single shell tank retrieval to proceed without the expenditure of
vast sums for additional double shell tanks. Other regulatory drivers include
gathering the data necessary for the regulatory permits required for the
startup and operation of the facility.

Milestones: Environmental Impact Statement (EIS) for the Tank Waste
Remediation System (TWRS) (DOE-RL and Ecology 1996) and the Hanford
Federal Facility Agreement and Consent Order (known as the Tri-Party
Agreement) and its amendments. DOE has negotiated additions to the Tri-
Party Agreement that require the retrieval of single shell tanks by 2018, and
the startup and operation of the WTP to support the treatment and
immobilization of tank waste. By operating the WTP not only is that
capability demonstrated and about 10% by volume (25% by activity) of the
tank waste processed, but space is made available in the double shell tanks
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to allow the single shell tank retrieval to proceed without the expenditure of
vast sums for additional double shell tanks. Other regulatory drivers include
gathering the data necessary for the regulatory permits required for the
startup and operation of the facility.

Material Streams: Environmental Impact Statement (EIS) for the Tank
Waste Remediation System (TWRS) (DOE-RL and Ecology 1996) and the
Hanford Federal Facility Agreement and Consent Order (known as the Tri-
Party Agreement) and its amendments. DOE has negotiated additions to the
Tri-Party Agreement that require the retrieval of single shell tanks by 2018,
and the startup and operation of the WTP to support the treatment and
immobilization of tank waste. By operating the WTP not only is that
capability demonstrated and about 10% by volume (25% by activity) of the
tank waste processed, but space is made available in the double shell tanks
to allow the single shell tank retrieval to proceed without the expenditure of
vast sums for additional double shell tanks. Other regulatory drivers include
gathering the data necessary for the regulatory permits required for the
startup and operation of the facility.

TSD System: Hanford Waste Treatment and Immobilization Plant.
Technical risk is timely startup of this plant and its ability to operate at
planned throughput (capacity and operating efficiency).

Major Contaminants: Fission products, actinides, nitrate

Contaminated Media: Tank waste consisting of supernate (liquid), salt
cake, and sludge

Volume/Size of Contaminated Media: The Hanford Site has 177
underground tanks that store 204 million liters (54 M gallons) of waste
containing about 190 MCi of activity.

Earliest Date Required: 12/1/2001The earliest date required is
immediately to support the TPA milestone for Part B Permit Application for
Phase I Treatment Complex.

Latest Date Required: 11/2009 Support Hot Commissioning (which
must be completed in 12/2007) and subsequent operation leading to
Commercial Operation (which must be started by 12/2009).

Baseline Technology Information

Baseline Technology/Process:

Life-Cycle Cost Using Baseline: The current baseline for the WTP is
several billion dollars, with the BNFL estimate over $20 billion. The current
River Protection Project (formerly known as Tank Waste Remediation
Systems) life cycle costs are estimated at approximately $50 billion.

Uncertainty on Baseline Life-Cycle Cost: Currently there is large
uncertainty in the WTP life-cycle cost, and it will be revised after the new
Design and Construction contractor is put under contract early in FY2001.
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Completion Date Using Baseline: Currently there is large uncertainty
in the WTP life-cycle cost, and it will be revised after the new Design and
Construction contractor is put under contract early in FY2001.

Points of Contact (POC)

Contractor End User POCs:

J.O. (James) Honeyman, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations; 509-376-7402; F/509-372-1397; email:
James_O_Honeyman@rl.gov
M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov

DOE End User POCs:

N.R. (Neil) Brown, DOE Office of River Protection Project Requirements
Division, 509-372-2323, F/509-373-0628, Neil_R_Brown@rl.gov
R. (Rudy) Carreon, DOE Office of River Protection Project Requirements
Division, 509-373-7771, F/509-373-0628, Rodolfo_Rudy_Carreon@rl.gov
B.M. (Billie) Mauss, DOE Office of River Protection Program Office, 509-
373-9876, F/509-372-2781, Billie_M_Mauss@rl.gov
E.J. (Joe) Cruz, DOE Office of River Protection Project Requirements
Division, 509-372-2606, F/509-373-1313, E_J_Cruz@rl.gov

Other Contacts:

M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-

Hanford Site Needs

General Reference Information

Need Title: Erosion Testing

Need Code: RL-WT098

Need Summary: The vitrification plant and waste treatment plant will
move large volumes of liquid waste during a projected 40-year work life.
Many of the liquid wastes will have suspended particles. Not only particles
from waste but also glass formers that are recycled inside the plant will be
moved. Very little is known about the abrasion of these particles on the
various metal parts (pump impellers, piping, protruding instrument wells,
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etc.).

This fiscal year there is to be an erosion study at Savannah River Technical
Center to study the effects on erosion on the ultrafiltration step in the waste
treatment plant. This test has a planned 2000 hour (~83 day) duration. This
test is to demonstrate the erosion resistance in the ultrafilter and LAW
evaporator systems that have very high velocities (up to 15 ft/sec) and will
be conducted for a duration of ~90-days.

Certain tests are being planned to measure the Miller Number (a measure
of abrasiveness of a slurry) for some simulated wastes this fiscal year.
These will include some glass formers. There have been limited
measurements of Miller number in the past on actual waste and additional
measurements will be needed.

The waste abrasiveness as measured by the Miller and SAR numbers
needs to be correlated with simulants to assure the simulants are adequate.
Other parts of the plant will transfer waste at slower velocities (~ 7 ft/sec).
Extrapolating erosion rates to these lower velocities accurately needs to be
considered. These tests need to be correlated to actual plant experience at
West Valley and at Savannah River.

Origination Date: FY 2001 (November 8, 2000)

Need Type:

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Waste Treatment and Immobilization Plant PBS No: RL-TW06

National Priority: Low - Provides opportunities for significant, but lower
cost savings or risk reduction, may reduce the uncertainty in EM program
project success.

Operations Office Priority:

Problem Description Information

Operations Office Program Description: To perform the activities
necessary to remediate the Hanford tank waste, DOE assigned
responsibility to the Office of River Protection (ORP) in Richland,
Washington. DOE is extending a contract for the design, construction, and
commissioning of a new Waste Treatment and Immobilization Plant (WTP)
that will treat and immobilize the waste for ultimate disposal. The WTP is
comprised of four major elements, pretreatment, LAW immobilization, HLW
immobilization, and balance of plant facilities. ORP is scheduled to award
the contract in January 2001.

Need/Problem Description: The waste abrasiveness as measured by
the Miller and SAR numbers needs to be correlated with simulants to assure
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the simulants are adequate. Other parts of the plant will transfer waste at
slower velocities (~ 7 ft/sec). Extrapolating erosion rates to these lower
velocities accurately needs to be considered. These tests need to be
correlated to actual plant experience at West Valley and at Savannah River.

Functional Performance Requirements:

Definition of Solution: Acceptable solutions will be achieved when
calculations and testing of waste simulants demonstrates the expected
piping and equipment erosion rates for the projected 40-year operating
period of the RPP-WTP.

Targeted Focus Area: Tanks Focus Area

Potential Benefits: The major benefit of these facilities is to ensure that
the WTP starts up and operates according to plan and schedule: processing
the various wastes in the quantities expected

Potential Cost Savings: Hundreds of millions of dollars.

Potential Cost Savings Narrative: With the WTP annual operating
cost expected to be in the hundred's of millions of dollars, minimizing plant
start up or down time will be a key potential savings, easily measured in the
tens of millions of dollars. Additionally, plant process equipment and piping
will cost hundreds of millions of dollars to replace if the design basis is
incorrect and equipment fails prematurely due to erosion.

Technical Basis:

Cultural/Stakeholder Basis: The River Protection Project is committed
to moving forward to design, construct, and put into operation the Waste
Treatment and Immobilization Plant on the schedule recently agreed to in
the Tri-Party Agreement. A robust program is necessary to ensure that
delays, all of which are costly, are minimized. A key part of this risk
mitigation is to include in the total program a capability to test with actual
wastes the processes and equipment planned, or later in use.

Environment, Safety, and Health Basis:

Regulatory Drivers: Environmental Impact Statement (EIS) for the Tank
Waste Remediation System (TWRS) (DOE-RL and Ecology 1996) and the
Hanford Federal Facility Agreement and Consent Order (known as the Tri-
Party Agreement) and its amendments. DOE has negotiated additions to the
Tri-Party Agreement that require the retrieval of single shell tanks by 2018,
and the startup and operation of the WTP to support the treatment and
immobilization of tank waste. By operating the WTP not only is that
capability demonstrated and about 10% by volume (25% by activity) of the
tank waste processed, but space is made available in the double shell tanks
to allow the single shell tank retrieval to proceed without the expenditure of
vast sums for additional double shell tanks. Other regulatory drivers include
gathering the data necessary for the regulatory permits required for the
startup and operation of the facility.
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Milestones:

November 15, 1999 Tri-Party Agreement on principal regulatory
commitments:

Start (Hot) commissioning-Phase I Treatment Complex 12/2007
Start Commercial Operation-Phase 1 Treatment Complex 12/2009
Complete Phase I-Treatment (no less than 10% of the tank waste by
volume and 25% of the tank waste by activity) 12/2018

Other selected TPA milestones are:

Retrieve all SSTs 2018
Close SSTs 2024
Immobilize remaining tank waste 2028
Close all tanks 2032

Material Streams: Hanford High-Level Defense Waste. The River
Protection Project (formerly known as the Tank Waste Remediation System)
involves PBSs RL TW-01 through TW-09. The technical, work scope
definition, and intersite dependency risks for Phase 1 Waste Treatment and
Immobilization is respectively, 3,3,3 on a scale of 1 to 5 where "5"
represents high programmatic risk. This stream is on the critical closure
path for Hanford Site cleanup.

TSD System: Hanford Waste Treatment and Immobilization Plant.
Technical risk is timely startup of this plant and its ability to operate at
planned throughput (capacity and operating efficiency).

Major Contaminants: Fission products, actinides, nitrate

Contaminated Media: Tank waste consisting of supernate (liquid), salt
cake, and sludge

Volume/Size of Contaminated Media: The Hanford Site has 177
underground tanks that store 204 million liters (54 M gallons) of waste
containing about 190 MCi of activity.

Earliest Date Required: The earliest date required is immediately to
support the TPA milestone for Part B Permit Application for Phase I
Treatment Complex.

Latest Date Required: Support the procurement of major plant
equipment and piping, which is anticipated to be in fiscal year 2003.

Baseline Technology Information

Baseline Technology/Process:

Life-Cycle Cost Using Baseline: The current baseline for the WTP is
several billion dollars, with the BNFL estimate over $20 billion. The current
River Protection Project (formerly known as Tank Waste Remediation
Systems) life cycle costs are estimated at approximately $50 billion.
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Uncertainty on Baseline Life-Cycle Cost: Currently there is large
uncertainty in the WTP life-cycle cost, and it will be revised after the new
Design and Construction contractor is put under contract early in FY2001.

Completion Date Using Baseline: Currently there is large uncertainty
in the WTP life-cycle cost, and it will be revised after the new Design and
Construction contractor is put under contract early in FY2001.

Points of Contact (POC)

Contractor End User POCs:

J.O. (James). Honeyman, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations; 509-376-7402; F/509-372-1397; email:
James_O_Honeyman@rl.gov
M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov

DOE End User POCs:

N.R. (Neil) Brown, DOE Office of River Protection Project Requirements
Division, 509-372-2323, F/509-373-0628, Neil_R_Brown@rl.gov
R. (Rudy) Carreon, DOE Office of River Protection Project Requirements
Division, 509-373-7771, F/509-373-0628, Rodolfo_Rudy_Carreon@rl.gov

Other Contacts:

M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS

Hanford Site Needs

General Reference Information

Need Title: Rapid Analysis of Vitrification Feeds

Need Code: RL-WT099-S

Need Summary: High level waste (HLW) stored in underground tanks at
a number of DOE facilities is or is being planned to be vitrified to generate a
glass product for disposal in the geologic repository currently proposed at
Yucca Mountain. The glass is required to satisfy the specifications
delineated in the Waste Acceptance Product Specifications (WAPS) for it to
be accepted at the repository. The process is typically controlled by



Tank Focus Area - EMSP

http://emslws03/tfa/emsp/needs.htm[10/13/2009 11:30:24 AM]

analyzing a sample of the HLW feed to the melter to determine the required
glass formers and additives with reference to a property - composition
model such that the expected glass will satisfy the WAPS. In addition,
analysis must be undertaken to show the products compliance with the
WAPS according to the quality assurance provisions delineated in the
Quality Assurance Requirements Document (QARD or RW-0333P). There
are a number of approaches available for showing compliance including
glass sampling and analysis (as performed at West Valley) and melter feed
sampling and analysis (as performed at the Defense Waste Processing
Facility, DWPF).

This need statement will aid the RPP-WTP project to optimize process
control and compliance approaches existing at that facility. Specifically, the
task will address the methods to reduce the analysis time for samples of the
melter feed.

Origination Date: FY 2001 (November 30, 2000)

Need Type: Science Need

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Waste Treatment and Immobilization Plant PBS No: RL-TW06

National Priority: Medium - Provides substantial benefit to EM program
projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays).

Operations Office Priority:

Problem Description Information

Operations Office Program Description: To perform the activities
necessary to remediate the Hanford tank waste, DOE assigned
responsibility to the Office of River Protection (ORP) in Richland,
Washington. DOE is extending a contract for the design, construction, and
commissioning of a new Waste Treatment and Immobilization Plant (WTP)
that will treat and immobilize the waste for ultimate disposal. The WTP is
comprised of four major elements, pretreatment, LAW immobilization, HLW
immobilization, and balance of plant facilities. ORP is scheduled to award
the contract in January 2001.

Need/Problem Description: Chemical and radiochemical analysis of
pretreated waste feeds (both HLW and LAW) on a batch-wise basis is
needed to confirm compliance with product quality requirements prior to
vitrification. This could be done by analyzing pretreated waste feeds and
glass forming additives separately, or by sampling and analyzing the melter
feed after blending with glass formers. Currently, analytical turnaround
times for analysis of blended melter feed are too long (i.e. 24 - 40 hours)
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and could lead to a bottle-neck in feed processing rates. A rapid analysis
method is needed to determine the concentration of chemical constituents
that will be present in the glass at 0.5 wt% or greater, and radionuclides
present at 0.05 % or more of total curies in the final waste form.
Alternatively, a rapid analysis method could be used in conjunction with
other waste characterization data by measuring key analytes on a batch-
wise basis and correlating results to characterization data.

A method of providing rapid chemical and/or radiochemical analysis of
blended melter feeds would also be useful for process control of the
vitrification process. This could be accomplished by analyzing for a limited
set of chemical constituents that are typically measured to characterize
waste glasses. Currently, ICP-AES or ICP-MS is used to analyze 10 to 15
metals for this purpose. Either dissolved feed slurry samples or dissolved
glass samples can be used for analysis. Methods to speed up, or eliminate
sample dissolution step would be one way to address this need.

Functional Performance Requirements: A method is needed to
significantly reduce sample analysis turnaround time from the current 24 to
40 hours to less than 10 hours. The method should be capable of
measuring analytes that would be present in the glass at the levels
described in the Waste Acceptance Product Specifications for High-Level
Waste (WAPS) and Specifications 1 and 2 of the Statement of Work under
DOE/ORP Solicitation No. DE-RP27-00RV14136 for design, construction,
and commissioning of the Waste Treatment Plant (WTP) for vitrification of
Hanford tank waste (www.hanford.gov/orp/procure/solicitations).

If used for process control rather than waste acceptance, the functional
requirements would be to analyze for a subset of analytes that would
provide confidence that acceptable glass would be produced in accordance
with the RPP-WTP Project strategy for compliance with waste form
requirements. The most current description of compliance strategies for
ILAW and IHLW can be found in the RPP-WTP Products and Secondary
Wastes Plan (PSWP) for ILAW and the Waste Form Compliance Plan for
IHLW (WCP).

For either purpose, the method must be capable of providing estimates, with
high confidence after accounting for variations and uncertainties, of the
composition of the melter feed and the glass that will be produced from that
feed.

Definition of Solution: This task should determine and demonstrate
methods for reducing analyze time for vitrification feeds and/or glass
samples. The adequacy of the compliance demonstration should be
statistically proven.

Targeted Focus Area: Tanks Focus Area (TFA)

Potential Benefits: Solution of this need will reduce the sample analysis
time, support other activities for increasing throughput, and enhance
process control of the LAW / HLW vitrification facilities.

http://www.hanford.gov/orp/procure/solicitations
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Potential Cost Savings: Tens of millions of dollars.

Potential Cost Savings Narrative: Potential cost savings associated
with solving this need will be realized during operations. Cost savings during
operations will be realized by reduced sample analysis duration, avoiding
potential processing delays and/or re-adjustment of melter feed batches.
Positive and early acceptance of the analysis approach by DOE-RW will
avoid delays to operations. For a project that estimates a multi-billion dollar
life cycle operating budget, the potential savings are in the tens of millions
of dollars.

Technical Basis: The HLW melter feed will be a chemically and
physically complex slurry. Other DOE facilities that process similar wastes
(West Valley and DWPF) apply relatively old technology and are a smaller
scale to that expected on the RPP-WTP. DWPF has experienced delays in
vitrification production due to the turn-around time required for melter feed
sample acquisition and analysis.

Cultural/Stakeholder Basis: The River Protection Project is committed
to moving forward to design, construct, and put into operation the Waste
Treatment and Immobilization Plant on the schedule recently agreed to in
the Tri-Party Agreement. A robust program is necessary to ensure that
delays, all of which are costly, are minimized. A key part of this risk
mitigation is to include in the total program a capability to test with actual
wastes the processes and equipment planned, or later in use.

Environment, Safety, and Health Basis: An optimal melter feed
system design will minimize the inventory of melter feed while providing
adequate hold-up to ensure tank contents are homogeneous. Optimization
of the number and size of samples is also advantageous from a safety
viewpoint. Statistically proven demonstration that a compliant glass product
will be generated will provide confidence to regulators and facilitate their
acceptance of the proposed compliance strategy.

Regulatory Drivers: HLW product compliance strategy acceptance by
DOE-RW. Meet TPA schedule for HLW immobilization. Environmental
Impact Statement (EIS) for the Tank Waste Remediation System (TWRS)
(DOE-RL and Ecology 1996) and the Hanford Federal Facility Agreement
and Consent Order (known as the Tri-Party Agreement) and its
amendments. DOE has negotiated additions to the Tri-Party Agreement that
require the retrieval of single shell tanks by 2018, and the startup and
operation of the WTP to support the treatment and immobilization of tank
waste. By operating the WTP not only is that capability demonstrated and
about 10% by volume (25% by activity) of the tank waste processed, but
space is made available in the double shell tanks to allow the single shell
tank retrieval to proceed without the expenditure of vast sums for additional
double shell tanks. Other regulatory drivers include gathering the data
necessary for the regulatory permits required for the startup and operation
of the facility.

Milestones:
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November 15, 1999 tri-party agreement on principal regulatory
commitments:

Start (Hot) commissioning-Phase I Treatment Complex 12/2007
Start Commercial Operation-Phase 1 Treatment Complex 12/2009
Complete Phase I-Treatment (no less than 10% of the tank waste by
volume and 25% of the tank waste by activity) 12/2018

Other selected TPA milestones are:

Retrieve all SSTs 2018
Close SSTs 2024
Immobilize remaining tank waste 2028
Close all tanks 2032

Material Streams: Hanford High-Level Defense Waste. The River
Protection Project (formerly known as the Tank Waste Remediation System)
involves PBSs RL TW-01 through TW-09. The technical, work scope
definition, and intersite dependency risks for Phase 1 Waste Treatment and
Immobilization is respectively, 3,3,3 on a scale of 1 to 5 where "5"
represents high programmatic risk. This stream is on the critical closure
path for Hanford Site cleanup.

TSD System: Hanford Waste Treatment and Immobilization Plant.
Technical risk is timely startup of this plant and its ability to operate at
planned throughput (capacity and operating efficiency).

Major Contaminants: Fission products, actinides, nitrate

Contaminated Media: Hanford HLW is contaminated with a variety of
radionuclides such as Sr-90, transuranics and lanthanides.

Size of Contaminated Media: The Hanford Site has 177 underground
tanks that store 204 million liters (54 M gallons) of waste containing about
190 MCi of activity.

Earliest Date Required: 10/2001 Rapid analytical methods will be
needed during radioactive operations of the RPP-WTP, but will need to be
tested and qualified in advance of production operations. Prototypic testing
of the feed preparation systems, including blended feed sampling and
analysis will begin in FY2002 (10/2001).

Latest Date Required: 12/2009 Support Hot Commissioning (which
must be completed in 12/2007) and subsequent operation leading to
Commercial Operation (which must be started by 12/2009).

Baseline Technology Information

Baseline Technology/Process: The current baseline consists of in-lab
analyses of dissolved melter feed slurries or feed slurries converted to
glass. Typically acid dissolution and/or caustic fusion followed by ICP-AES
or ICP-MS for metals and GEA, separation and beta counting, and alpha
energy analysis for radionuclides.
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Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline: The current baseline for the WTP is
several billion dollars, with the BNFL estimate over $20 billion. The current
River Protection Project (formerly known as Tank Waste Remediation
Systems) life cycle costs are estimated at approximately $50 billion.

Uncertainty on Baseline Life-Cycle Cost: Currently there is large
uncertainty in the WTP life-cycle cost, and it will be revised after the new
Design and Construction contractor is put under contract early in FY2001.

Completion Date Using Baseline: Currently there is large uncertainty
in the WTP life-cycle cost, and it will be revised after the new Design and
Construction contractor is put under contract early in FY2001.

Points of Contact (POC)

Contractor End User POCs:

J.O. (James). Honeyman, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations; 509-376-7402; F/509-372-1397; email:
James_O_Honeyman@rl.gov
M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov
B.M. (Billie) Mauss, DOE Office of River Protection Program Office, 509-
373-9876, F/509-372-2781, Billie_M_Mauss@rl.gov
E.J. (Joe) Cruz, DOE Office of River Protection Project Requirements
Division, 509-372-2606, F/509-373-1313, E_J_Cruz@rl.gov

DOE End User POCs:

N.R. (Neil) Brown, DOE Office of River Protection Project Requirements
Division, 509-372-2323, F/509-373-0628, Neil_R_Brown@rl.gov
R. (Rudy) Carreon, DOE Office of River Protection Project Requirements
Division, 509-373-7771, F/509-373-0628, Rodolfo_Rudy_Carreon@rl.gov

Other Contacts:

M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information
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Need Title: HLW/LAW Melter Operation

Need Code: RL-WT100

Need Summary: Operational issues with the HLW and LAW melters are
opportunities for risk reduction and cost savings for the RPP-WTP Project.
Many of them relate to the use of bubblers in the melters and the required
frequency of replacement. Frequent bubbler replacement will result in
added downtime and additional contamination to the melter cells. This
facility contamination, if extreme, could severely impact the ability to do
equipment (e.g., crane and manipulator) maintenance. Technical needs
related to melter operation are separated into the three general areas
described below as follows: operational data needs from West Valley
Demonstration Project, processing rate, advanced corrosion-resistant
materials, and noble metals accumulation mitigation.

Origination Date: FY 2001 (November 8, 2000)

Need Type: Technology Need

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Waste Treatment and Immobilization Plant PBS No: RL-TW06

National Priority: Medium - Provides substantial benefit to EM program
projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays).

Operations Office Priority:

Problem Description Information

Operations Office Program Description: To perform the activities
necessary to remediate the Hanford tank waste, DOE assigned
responsibility to the Office of River Protection (ORP) in Richland,
Washington. DOE is extending a contract for the design, construction, and
commissioning of a new Waste Treatment and Immobilization Plant (WTP)
that will treat and immobilize the waste for ultimate disposal. The WTP is
comprised of four major elements, pretreatment, LAW immobilization, HLW
immobilization, and balance of plant facilities. ORP is scheduled to award
the contract in January 2001.

Need/Problem Description: Operational Data Needs from West
Valley Demonstration Project:

Long-term consequences of cell contamination due to replacement of spent
melter components - Currently, the basis for the RPP-WTP HLW melter
design is to feed the melter without bubbling agitation. However, preliminary
pilot melter testing suggests that attainment of the design processing rate of
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1.5 MT/day is not likely without bubbling. Use of bubblers to achieve higher
throughput would currently involve the change out of many more
components over the life of the facility, perhaps by a factor of three.

It is known that the removal of components contaminates the cell but the
long-term impact is not known. Early and extensive cell contamination could
have major adverse impact on the facility's operational cost and on
occupational exposures during its 40 year operating life. Descriptions of the
AVH operations in the UK and in France indicated that a cell crane had
become contaminated to a level of 10,000 REM. When crane maintenance
was required, about six months of crane decontamination was required
before it could be repaired. This caused very high total personnel doses and
adversely impacted the production facility's availability. This level of
contamination was reached apparently after about 10 to 15 years of
operation.

It is unclear whether this high contamination is due to calciner maintenance
or the relatively high change out of the Inconel melters or some other factor.
However, the extent of contamination of a similar facility (West Valley
Demonstration Project) to that of the RPP-WTP is needed to determine if
this is a concern for a long term RPP operating facility. Should unforeseen,
undemonstrated and bulky remote change-out equipment be designed and
used? Should costly R&D be completed to extend the longevity of
equipment to minimize component change out or is this really a non-issue
for liquid fed ceramic melters?

Pressure Fluctuations in the Melter and Submerged Bed Scrubber - The
SBS is the reference first scrubber in the LAW and HLW vitrification off gas
systems. It is known that the nature of the original design includes natural
oscillation of from + 1 to 5 inches water column. To make operations more
stable with less likelihood of contaminating the cell, the pressure fluctuations
should be reduced. A one-third scale SBS has been constructed, and initial
tests have been completed at the HLW pilot scale system. However, the
characteristics of a unit nearer full scale is desired to verify scale up and
bottom distributor plate design. West Valley has an operating SBS with a
known design. Characterization of the melter, SBS, SBS liquid level and
SBS specific gravity pressure fluctuations would advance the understanding
of the systems operations without significant additional costs. However, the
West Valley instrumentation is not sufficiently responsive for making these
measurements.

For advancing and improving the baseline SBS design for RPP, it is
requested that a more sensitive pressure measurement system with
congruent data logging be installed in parallel to West Valley's operating
sensors to gather this data.

Noble Metals Accumulation Measurement - Noble metals accumulation
appears to be the life limiting issue for the RPP-WTP HLW melter. The
current design is based upon several assumptions about the mass fraction
that accumulates and the volume concentration in the settled sludge. West
Valley has completed nearly two years of operations with a noble metals
concentration comparable to the RPP-WTP flow sheet. A sample of this
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sludge has been taken as part of the TFA effort. However, an estimate of
the volume of sludge has only been speculated based upon an electrical
conduction assumption. To better estimate the actual volume accumulated,
measurements of the depth and distribution of the sludge in the actual
melter is needed. Probing for the depth of the sludge layer from the different
lid nozzle would better define the actual volume of sludge that has
accumulated. This could be achieved during replacement of spent lid
assemblies in the feed nozzle, thermowells, glass level, etc (nozzles A, B,
BB, D, E, FF, R1 and R2).

To replicate the information already available in the West Valley melter it
would take over two years and ~ $100 million worth of operations and the
cost of noble metals. Since this information drives the WTP-RPP design,
the estimated volume based upon an actual operated melter could clarify
the scope of the issue that needs to be address at RPP-WTP and its 40
years of operations.

Processing Rate: As discussed above, preliminary pilot melter testing
suggests that attainment of the RPP-WTP HLW melter design throughput of
0.4 MT/m2/day (1.5 MT/day) is not likely without bubblers and bubbling may
be required. Use of bubblers to achieve higher throughput would currently
involve the change out of many more components over the life of the facility
and result in greater contamination to the facility. There is a need to
thoroughly evaluate, and develop if possible, alternative approaches to
increasing processing rates to achieve the HLW design basis throughput
and potentially exceed the design basis for enhanced throughput scenarios.
A number of technical aspects of the melter operation are important to
increasing melting rates, specifically monitoring systems, feed staging and
blending, convective heat transfer and temperature of the melt, and cold cap
chemistry. Potential areas to be investigated include feed chemistry (glass
formulation, pH adjustment, redox adjustment), glass formers (glass former
type, frit versus raw chemicals), water content and heat transfer to the cold
cap. The RPP-WTP project is evaluating some of these variables, but does
not have sufficient resources to thoroughly investigate the issue.

Advanced, Corrosion-Resistant Materials: Advanced materials of
construction or coatings have the potential to significantly improve melter
reliability and lifetime. Certain melter components are highly susceptible to
corrosion including bubbler tubes, thermowells, electrodes, offgas
components, and refractory. Certain of these components are considered to
be consumables (e.g., bubbler tubes, thermowells) and will be replaced
periodically in the Hanford HLW/LAW melters. The required frequency of
replacement will impact time operating efficiencies and overall
contamination of the melter cells. Additionally, gross contamination of the
melter cells, both HLW and LAW, has the potential of compromising the
operating philosophies. That is, excessive contamination of the LAW melter
cell will compromise the contact handled maintenance philosophy, and
gross contamination of the HLW melter cell will result in extended operating
down times for decontamination/maintenance of the crane. Advanced
materials of construction or coatings that extend the life of the melter
components (particularly consumables) will reduce risk and save operating
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costs.

The melter components are exposed to physical and chemical conditions in
the molten glass and in the vapor space, and will need to be resistant to
corrosion in both environments. Vapor space conditions of interest include
temperatures between 400°C and 1200°C and the presence of O2, NaCl,
and Na2SO4. Molten glass conditions include a nominal temperature of
1150°C, glass compositions consistent with HLW and LAW waste, and a
potential Na2SO4 layer.

The RPP-WTP Project is currently funding some work in this area, but it is
insufficient to reasonably explore promising materials. Envisioned activities
in a materials development program for this application include: definition of
relevant chemical/physical environment; selection/development of candidate
materials and coatings; coupon testing and examinations using SEM, EDS,
XRF, and weight loss; understanding of corrosion/erosion mechanisms; and
pilot-scale testing.

Noble Metals Accumulation Mitigation: Noble metals are present in
Hanford HLW in concentrations that are high enough to form insoluble
particles in the melter. These particles, primarily RuO2, may settle and
accumulate in a sludge at the melter bottom. In Joule-heated ceramic
melters the noble metal sludge was found to significantly alter the electrical
current density distribution within the melter or even form a short circuit path
between electrodes. In addition, this sludge, often containing other
crystalline compounds such as spinel, may block the melter pouring
assembly. A strategy must be developed to avoid the possibly catastrophic
effects of noble metal accumulation in the Hanford HLW glass melters.
Aspects of this strategy are likely to include: 1) determination of the
acceptable concentrations of noble metals in the melter to avoid
accumulation, 2) development of tools for detection of sludge formation and
growth, and 3) identification of methods to remove the sludge layer or
mitigate it's adverse effects. It is expected that primary emphasis will be
placed on the determination of acceptable noble metal concentrations as
functions of key parameters using crucible tests, modeling, and limited
melter demonstrations. Past studies indicate that the variables that
significantly impact sludge formation include glass composition, noble metal
concentration, and processing conditions.

Functional Performance Requirements: Operational Data
from West Valley Demonstration Project: Determine, through
survey measurements, the cell contamination of West Valley's operating cell
and cell crane. During the cell radiation survey, complete a vertical scan of
the melter's lid refractory to estimate the depth to which the cesium salts
penetrate the refractory. This information is needed for appropriate design
of the LAW lid and shielding. Characterize the vertical radioactivity of spent
melter components including vertically along the refractory plug. From the
operating and maintenance logs, identify the number and frequency of
melter component change outs and other activities that could have led to
the existing cell contamination level.

Processing Rate: Approaches for increasing processing rates need to
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achieve or exceed the design basis glass processing rate of 1.5 MT/day
(0.4 MT/m2/day), and following thorough evaluation be shown to be
preferable to the melt bubbling alternative.

Advanced, Corrosion-Resistant Materials: Benchmark materials for
consumable melter components and glass contact refractories are Inconel
690 and Monofrax K3, respectively. Candidate advanced materials and
coatings must have corrosion-resistances that exceed the benchmark
materials, and must have similar or appropriate physical properties that
impact melter performance (e.g., thermal shock resistance, electrical
conductivity).

Definition of Solution: Processing Rate: Methods are developed for
increasing HLW processing rates without bubbling that on an overall
cost/risk/schedule impact basis provide a preferable alternative to
bubbling.Advanced, Corrosion-Resistant Materials: Advanced materials,
coatings, or passivation schemes will need to be reliably fabricated and/or
implemented and should improve the lifetime of melter components by
approximately 50% or greater.

Targeted Focus Area: Tanks Focus Area

Potential Benefits: Completion of this task provides a clearer basis for
design criteria for melter, other cell and remote handling equipment. These
criteria would then support the achievement of the full 40 years of operation
and better limit personnel exposures.

Potential Cost Savings: $50M to $300M in operating costs

Potential Cost Savings Narrative: Collection of the WVDP data
could save an estimated $1M to $5M for development, testing, design and
construction of potentially unnecessary remote equipment and systems.
Successful resolution of the issues stated above could avoid six months to
three years delayed production over the 40 year operating life of the facility
($50M to $300M in additional operating costs).

Technical Basis: Current operating vitrification facilities have not
collected that data being requested from West Valley.

Cultural/Stakeholder Basis: The River Protection Project is committed
to moving forward to design, construct, and put into operation the Waste
Treatment and Immobilization Plant on the schedule recently agreed to in
the Tri-Party Agreement. A robust program is necessary to ensure that
delays, all of which are costly, are minimized. A key part of this risk
mitigation is to include in the total program a capability to test with actual
wastes the processes and equipment planned, or later in use.

Environment, Safety, and Health Basis: Reduced operating time
and melter cell contamination will result in avoidance of 100 to 1,000 man-
rems of exposure.

Regulatory Drivers: Environmental Impact Statement (EIS) for the Tank
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Waste Remediation System (TWRS) (DOE-RL and Ecology 1996) and the
Hanford Federal Facility Agreement and Consent Order (known as the Tri-
Party Agreement) and its amendments. DOE has negotiated additions to the
Tri-Party Agreement that require the retrieval of single shell tanks by 2018,
and the startup and operation of the WTP to support the treatment and
immobilization of tank waste. By operating the WTP not only is that
capability demonstrated and about 10% by volume (25% by activity) of the
tank waste processed, but space is made available in the double shell tanks
to allow the single shell tank retrieval to proceed without the expenditure of
vast sums for additional double shell tanks. Other regulatory drivers include
gathering the data necessary for the regulatory permits required for the
startup and operation of the facility.

Milestones:

November 15, 1999 Tri-Party Agreement on principal regulatory
commitments:

Start (Hot) commissioning-Phase I Treatment Complex 12/2007
Start Commercial Operation-Phase 1 Treatment Complex 12/2009
Complete Phase I-Treatment (no less than 10% of the tank waste by
volume and 25% of the tank waste by activity) 12/2018

Other selected TPA milestones are:

Retrieve all SSTs 2018
Close SSTs 2024
Immobilize remaining tank waste 2028
Close all tanks 2032

Material Streams: Hanford High-Level Defense Waste. The River
Protection Project (formerly known as the Tank Waste Remediation System)
involves PBSs RL TW-01 through TW-09. The technical, work scope
definition, and intersite dependency risks for Phase 1 Waste Treatment and
Immobilization is respectively, 3,3,3 on a scale of 1 to 5 where "5"
represents high programmatic risk. This stream is on the critical closure
path for Hanford Site cleanup.

TSD System: Hanford Waste Treatment and Immobilization Plant.
Technical risk is timely startup of this plant and its ability to operate at
planned throughput (capacity and operating efficiency).

Major Contaminants: Fission products, actinides, nitrate

Contaminated Media: Tank waste consisting of supernate (liquid), salt
cake, and sludge

Volume/Size of Contaminated Media: The Hanford Site has 177
underground tanks that store 204 million liters (54 M gallons) of waste
containing about 190 MCi of activity.

Earliest Date Required: 03/2001 The earliest date required is to
support the TPA milestone for Part B Permit Application for Phase I
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Treatment Complex.

Latest Date Required: 11/2009 Support Hot Commissioning (which
must be completed in 12/2007) and subsequent operation leading to
Commercial Operation (which must be started by 12/2009).

Baseline Technology Information

Baseline Technology/Process:

Life-Cycle Cost Using Baseline: The current baseline for the WTP is
several billion dollars, with the BNFL estimate over $20 billion. The current
River Protection Project (formerly known as Tank Waste Remediation
Systems) life cycle costs are estimated at approximately $50 billion.

Uncertainty on Baseline Life-Cycle Cost: Currently there is large
uncertainty in the WTP life-cycle cost, and it will be revised after the new
Design and Construction contractor is put under contract early in FY2001.

Completion Date Using Baseline: Currently there is large uncertainty
in the WTP life-cycle cost, and it will be revised after the new Design and
Construction contractor is put under contract early in FY2001.

Points of Contact (POC)

Contractor End User POCs:

J.O. (James). Honeyman, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations; 509-376-7402; F/509-372-1397; email:
James_O_Honeyman@rl.gov
M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov
B.M. (Billie) Mauss, DOE Office of River Protection Program Office, 509-
373-9876, F/509-372-2781, Billie_M_Mauss@rl.gov
E.J. (Joe) Cruz, DOE Office of River Protection Project Requirements
Division, 509-372-2606, F/509-373-1313, E_J_Cruz@rl.gov

DOE End User POCs:

N.R. (Neil) Brown, DOE Office of River Protection Project Requirements
Division, 509-372-2323, F/509-373-0628, Neil_R_Brown@rl.gov
R. (Rudy) Carreon, DOE Office of River Protection Project Requirements
Division, 509-373-7771, F/509-373-0628, Rodolfo_Rudy_Carreon@rl.gov

Other Contacts:

M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov
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*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Sulfate Mitigation for Hanford Tank Low Activity Waste (LAW)
Vitrification

Need Code: RL-WT101

Need Summary: Sulfate, which is a significant component in the
supernate fractions of many tank wastes at Hanford, poses serious
economic impacts and risks for the LAW vitrification process. Sulfate tends
to phase separate in the melter forming a corrosive molten sulfate salt layer
on top of the glass melt that will damage the melter if allowed to
accumulate. Mitigation approaches that need to be developed include: 1)
methods to detect and measure sulfate layer formation in the melter when it
occurs, 2) methods to remove or destroy sulfate salt phases in the melter,
3) improved glass and feed formulations for sulfate incorporation, and 4)
materials and design improvements to increase the melter tolerance to
sulfate.

Origination Date: FY 2001 (November 8, 2000)

Need Type: Technology Need

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Waste Treatment and Immobilization Plant PBS No: RL-TW06

National Priority: Medium - Provides substantial benefit to EM program
projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays).

Operations Office Priority:

Problem Description Information

Operations Office Program Description: Hanford tank wastes will
be retrieved and delivered to the RPP-WTP where it will be separated
during pretreatment into high level waste (HLW) and low activity waste
(LAW) fractions, both of which will be immobilized by vitrification for disposal
as glass in canisters.

Need/Problem Description: Sulfate mitigation became a particularly
important LAW vitrification issue for the RPP-WTP following a conclusion in



Tank Focus Area - EMSP

http://emslws03/tfa/emsp/needs.htm[10/13/2009 11:30:24 AM]

January 2000 that it would not be practical to remove sulfate from LAW
during pretreatment. An estimated 20% additional amount of ILAW glass is
expected to be produced from sequentially processing all 177 tanks at the
Hanford site. Blending of LAW feeds solutions could reduce the estimated
increase in ILAW glass production.

Sulfate is only sparingly soluble in glass melts and tends to separate
forming a corrosive molten sulfate salt layer on top of the glass melt in the
melter that will damage the melter if allowed to accumulate. The primary
sulfate mitigation approach will be to operate the RPP-WTP so as to
prevent the formation of phase separated sulfate salts in the melter.
Preliminary testing has indicated maintaining the glass Na2O * SO3
concentration product less than 5 wt% as a constraint for preventing sulfate
salt separation. However, this empirical constraint can be affected by other
composition variables and also depends on factors such as melt mixing and
processing rate. For LAW derived from the higher sulfate content tanks,
conservative processing constraints for sulfate will require substantial
reductions in waste loading, increasing the quantity and cost of LAW glass
to be produced and disposed of.

It is expected that sulfate, along with halide salts also contained in the LAW,
will result in decreased melter life due to enhanced corrosion of critical
materials, especially if a sulfate salt layer accumulates in the melter. Molten
sulfate salts are electrically more conductive and lower viscosity than the
glass melt creating a risk for electrical shorting. The composition of potential
separated salt phases is also critical, in that low melting temperature salt
mixtures may form allowing deep penetration of molten salts into the
refractory package of the melter increasing the risk of electrical shorting.
There is also concern that feeding slurry or water onto a molten sulfate layer
in the melter could cause over pressurization or a steam explosion in the
melter. However, the actual risks and impacts on melter life associated with
sulfate in LAW are not well characterized.

Work done in prior waste vitrification programs to address sulfate issues
have focused mainly on glass and feed formulation to optimize sulfate
incorporation by the glass. A broader approach to sulfate control and
mitigation is embodied in the RPP-WTP Research and Technology
Program. However, the resources currently available for this work are not
adequate to cover the scope of needs. Further mitigation methods
development is needed to allow process optimization and provide for risk
reduction. Details for specific recommended development areas follow.

Detection: Methods need to be developed to detect the separation and
accumulation of sulfate salts in the melter during processing. Candidate
sulfate detection methods that have received preliminary evaluation include:
electrical conductivity probes (molten sulfate salts are more conductive the
glass melt), eddy current measurements, and reductant generated SO2
emissions analysis. However, no detection system has yet been designed
for testing in a melter. The ability to detect sulfate formation in the melter is
a critical need to reduce risks and aid process optimization.

Removal: If a sulfate layer does form in the melter, it should be destroyed or
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removed in a timely manner to minimize damage to the melter. Process
approaches that re-dissolve sulfate into the glass and/or volatilize it to the
melter off-gas are currently preferred to mechanical approaches such as salt
taps or sucking molten salt from the melt surface into an evacuated
container. Mechanical sulfate removal would likely be difficult to incorporate
into the baseline design and would require development and testing. In
addition to the added mechanical complexities involved, radionuclides such
as Cs-137 and hazardous constituents such as chromium tend to
concentrate in the sulfate layer creating secondary waste considerations for
mechanical removal methods. Feeding a reduced sulfate LAW feed or
sulfate-free surrogate feed to dissolve the sulfate layer into the glass melt is
a potential approach. Another process approach for which some limited
experience exists is using a reductant additive such as sugar to reduce the
sulfate to SO2, which is discharged to the off-gas. However, over reduction
of the glass melt could lead to precipitating sulfides that are also damaging
to melter. Also, in the current baseline process, liquid and solid effluents
from the primary off-gas system, which may contain much of the volatilized
sulfate, are recycled to the melter feed. An options study is being conducted
to determine the feasibility of sending the liquid effluents from LAW melter
off-gas treatment to the Hanford Effluent Treatment Facility (ETF). Pending
the outcome of this study, and how SOx is partitioned in the off-gas system,
volatilizing excess sulfate from melter may be a viable removal option.

Needs associated with removal of sulfate from the melter include: 1) pilot
melter testing with prototypic off-gas system to determine sulfur mass
balance across the melter and off-gas system components, 2) determine
feasibility of sending off-gas system liquid effluents to ETF, 3) demonstrate
destruction of a sulfate layer with reductant additions and track volatilized
sulfur through the off-gas system in pilot testing, 4) demonstrate dissolution
of sulfate into glass feeding low-sulfate or sulfate-free feeds, and 5)
develop strategy for sulfate phase removal based on a combination of
volatilization and/or glass dissolution. In regards to feeding sugar water
over a sulfate salt layer to reduce sulfate to SO2, the potential risk for steam
explosion or over pressurization of the melter need to be evaluated and/or
tested with surrogate feeds.

Glass and Feed Formulation: Glass formulations must meet both product
specification and processability requirements. Reduced waste loading glass
formulations for sulfate that meet the "Waste Form Testing" specifications
and the preliminary empirical glass Na2O * SO3 < 5 wt% constraint have
been developed substituting other fluxing oxide glass former components
for Na2O. However, the composition and properties of sulfate phases that
are formed when the sulfate incorporation thresholds (less than the glass
solubility limits depending on melter dynamic factors) of these glasses are
exceeded need to be considered. Mixed sulfate salts may be formed that
are more corrosive than Na2SO4 and have lower melting temperatures,
allowing deep penetration of the salts through joints and cracks in the melter
refractory package creating electrical shorting and enhanced corrosion risks
that may lead to melter failure. Sulfate salts potentially formed with
candidate glass and feed formulations need to be characterized for
composition, melting temperature range, electrical conductivity and
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corrositivity. Sulfate incorporation is also sensitive to feed conditioning
additives used to control glass redox (Fe+2/Fe+3 ratio). Excessive feed
reductant additions can lead to sulfide formation that can also damage the
melter. There is a need to optimize the glass and feed formulation to allow
for increased sulfur incorporation without unacceptable effects on
processability or product quality.

Materials and Melter Design: The baseline RPP-WTP LAW melter uses an
active melt agitation system that aids sulfate incorporation into the glass.
These agitation devices, and other refractory metal components such as
thermowells, level detectors and airlift lances that enter the glass melt from
above, have shown a tendency for corrosive failure primarily near the melt
surface and require frequent replacement to prevent failure in the melter.
The effects of sulfate salts on these components have not yet been well
characterized. Possibly more important, the effects of sulfate phases that
may be formed on non-replaceable melter materials such as refractories
and critical metal components are not well understood. Some design
modifications may also be needed for sulfate detection if a viable detection
system is developed, or for a mechanical method for sulfate layer removal
should process approaches for removal prove unsuccessful.

There is first a need to determine the tolerance of melter materials and
components to sulfate salt exposure, which will likely depend on salt
composition and properties yet to be determined. The best materials need
to be identified and designs for critical components developed to increase
their service life.

Functional Performance Requirements:

Sulfate Detection

Ability to detect sulfate salt layers 1 cm thick or less depending on salt
properties (a low melting temperature salt may need to be detected
and removed before it penetrates refractory package joints).
Ability to detect sulfate layers through the coldcap during melter
operation (if possible).
In-melter components should be reliable and maintainable, and should
operate a minimum of two months before required maintenance or
replacement.

Sulfate Removal

Process approaches such as reduction/volatilization and/or dissolving
into the glass melt appear preferable to mechanical sulfate removal
methods.
Sulfate layers should be removed before substantial penetration of
salts through refractory joints or corrosive damage to melter
components occurs.
Sulfate reported to the off-gas system should be mostly sent to the
ETF or emitted (as stack SOx if permitted) and not recycled to the
melter.
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Glass and Feed Formulation

Meet ILAW product specifications.
Melt viscosity at 1150°C of 20-100 poise.
Glass melt electrical conductivity compatible with power supply
capabilities.
Glass liquidus temperature <950°C.· Not be corrosive to melter
components.
Will not form stable salt phases with melting temperatures below
~600°C.

Materials and Melter Design

Consumable melter components should be designed to require
minimal maintenance considering the potential for sulfate exposure
and have a minimum replacement life before failure of two months.
Refractory package design needs to consider properties (particularly
melting temperatures, electrical conductivity and corrosivity) of salt
layer phases potentially formed in the melter.

Definition of Solution: The sulfate in LAW mitigation needs will be
satisfied when: 1) reliable/cost effective detection methods have been
developed that detect sulfate salt layers in the melter, 2) reliable/cost
effective sulfate layer removal techniques have been developed, 3)
glass/feed formulations have been optimized for waste loading, product
properties and melter processability, and 4) materials and melter component
designs have been developed that significantly improve the life of
replaceable and non-replaceable melter components in the presence of a
sulfate layer.

Targeted Focus Area: Tanks Focus Area

Potential Benefits: The major benefit of these facilities is to ensure that
the WTP starts up and operates according to plan and schedule: processing
the various wastes in the quantities expected The primary benefit of solving
these needs is cost savings. The presence of sulfate in the LAW feed to the
melter is expected to increase the operating time and amount of LAW glass
produced from minimum order quantity feeds by ~25%. Other benefits
include reduced worker dose commensurate with the reduced operating
time and reduced frequency of melter maintenance and replacement.

Potential Cost Savings: Tens of millions of dollars.

Potential Cost Savings Narrative: With the WTP annual operating
cost expected to be in the hundreds of millions of dollars, minimizing plan
startup or down time will be a key potential savings, easily measured in the
tens of millions of dollars.

Technical Basis: Current LAW glass formulations on the RPP-WTP
Project are limited by the Na2O * SO3 concentration product less than 5
wt% constraint. This preliminary empirical constraint was developed by
recent glass formulation and melter testing programs, and reduces potential
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waste loadings of some waste types (e.g., AZ-102 and AN-102) by more
than 60%. An estimated 20% additional amount of ILAW glass is expected
to be produced from sequentially processing all 177 tanks at the Hanford
site. Blending of LAW feeds solutions could reduce the estimated increase
in ILAW glass production.

Methods for detecting the formation of a sulfate layer in the melter have not
been developed requiring a conservative reduced waste loading process
control approach to sulfate mitigation. Methods tested for recovering from a
sulfate salt layer show some promise but have not been thoroughly tested
nor shown to be applicable to all waste types.

Cultural/Stakeholder Basis: The River Protection Project is committed
to moving forward to design, construct, and put into operation the Waste
Treatment and Immobilization Plant on the schedule recently agreed to in
the Tri-Party Agreement. A robust program is necessary to ensure that
delays, all of which are costly, are minimized. A key part of this risk
mitigation is to include in the total program a capability to test with actual
wastes the processes and equipment planned, or later in use.

Environment, Safety, and Health Basis: A reduction in the amount
ILAW product that needs to be processed, and less frequent melter
maintenance and replacement campaigns, will result in less worker dose.

Regulatory Drivers: Environmental Impact Statement (EIS) for the Tank
Waste Remediation System (TWRS) (DOE-RL and Ecology 1996) and the
Hanford Federal Facility Agreement and Consent Order (known as the Tri-
Party Agreement) and its amendments. DOE has negotiated additions to the
Tri-Party Agreement that require the retrieval of single shell tanks by 2018,
and the startup and operation of the WTP to support the treatment and
immobilization of tank waste. By operating the WTP not only is that
capability demonstrated and about 10% by volume (25% by activity) of the
tank waste processed, but space is made available in the double shell tanks
to allow the single shell tank retrieval to proceed without the expenditure of
vast sums for additional double shell tanks. Other regulatory drivers include
gathering the data necessary for the regulatory permits required for the
startup and operation of the facility.

Milestones:

November 15, 1999 tri-party agreement on principal regulatory
commitments:

Start (Hot) commissioning-Phase I Treatment Complex 12/2007
Start Commercial Operation-Phase 1 Treatment Complex 12/2009
Complete Phase I-Treatment (no less than 10% of the tank waste by
volume and 25% of the tank waste by activity) 12/2018

Other selected TPA milestones are:

Retrieve all SSTs 2018
Close SSTs 2024
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Immobilize remaining tank waste 2028
Close all tanks 2032

Material Streams: Hanford High-Level Defense Waste. The River
Protection Project (formerly known as the Tank Waste Remediation System)
involves PBSs RL TW-01 through TW-09. The technical, work scope
definition, and intersite dependency risks for Phase 1 Waste Treatment and
Immobilization is respectively, 3,3,3 on a scale of 1 to 5 where "5"
represents high programmatic risk. This stream is on the critical closure
path for Hanford Site cleanup.

TSD System: Hanford Waste Treatment and Immobilization Plant.
Technical risk is timely startup of this plant and its ability to operate at
planned throughput (capacity and operating efficiency).

Major Contaminants: The major radioactive contaminants in the
Hanford tank supernatant and salt cake wastes prior to pretreatment include
Cs, Tc, Sr, and TRU.

Contaminated Media: The LAW melters will be contaminated internally
from the LAW glass and deposits from volatilized LAW constituents. The
localized shielding enclosure of the LAW melters allows them to be contact
maintained. The shielding enclosure will be sealed and externally
decontaminated for spent melter disposal. Tank waste consisting of
supernate (liquid), salt cake, and sludge.

Volume/Size of Contaminated Media: The Hanford Site has 177
underground tanks that store 204 million liters (54 M gallons) of waste
containing about 190 MCi of activity.

Earliest Date Required: 9/2002

Latest Date Required: 9/2005

Baseline Technology Information

Baseline Technology/Process: The current baseline technology for
LAW sulfate mitigation is a conservative process approach that limits the
waste loadings in LAW glasses such that the product of the wt% of Na2O
times the wt% SO3 in the glass does not exceed 5. Glasses meeting this
constraint are generally processable without formation of a sulfate salt layer.
Baseline technologies have not yet been selected for melter sulfate salt
layer detection or removal. The baseline LAW melter is the GTS Duratek
locally shielded melter (LSM). No modifications have yet been made to the
LSM design for LAW sulfate mitigationTechnology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline: The current baseline for the WTP is
several billion dollars, with the BNFL estimate over $20 billion. The current
River Protection Project (formerly known as Tank Waste Remediation
Systems) life cycle costs are estimated at approximately $50 billion.

Uncertainty on Baseline Life-Cycle Cost: Currently there is large
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uncertainty in the WTP life-cycle cost, and it will be revised after the new
Design and Construction contractor is put under contract early in FY2001.

Completion Date Using Baseline: Currently there is large uncertainty
in the WTP life-cycle cost, and it will be revised after the new Design and
Construction contractor is put under contract early in FY2001.

Points of Contact (POC)

Contractor End User POCs:

J.O. (James). Honeyman, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations; 509-376-7402; F/509-372-1397; email:
James_O_Honeyman@rl.gov
M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov

DOE End User POCs:

N.R. (Neil) Brown, DOE Office of River Protection Project Requirements
Division, 509-372-2323, F/509-373-0628, Neil_R_Brown@rl.gov
R. (Rudy) Carreon, DOE Office of River Protection Project Requirements
Division, 509-373-7771, F/509-373-0628, Rodolfo_Rudy_Carreon@rl.gov
B.M. (Billie) Mauss, DOE Office of River Protection Program Office, 509-
373-9876, F/509-372-2781, Billie_M_Mauss@rl.gov
E.J. (Joe) Cruz, DOE Office of River Protection Project Requirements
Division, 509-372-2606, F/509-373-1313, E_J_Cruz@rl.gov

Other Contacts:

M.E. (Michael) Johnson, CH2M Hill Hanford Group, Inc. Tank Waste
Treatment Operations Research & Technology, 509-371-3621, F/509-371-
3507, Michael_E_Johnson@rl.gov
B.M. (Billie) Mauss, DOE Office of River Protection Program Office, 509-
373-9876, F/509-372-2781, Billie_M_Mauss@rl.gov
E.J. (Joe) Cruz, DOE Office of River Protection Project Requirements
Division, 509-372-2606, F/509-373-1313, E_J_Cruz@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Hanford Site Needs

General Reference Information

Need Title: Plutonium Interaction with Silicates

Need Code: RL-WT076-S
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Need Summary: Plutonium leaking with HLW from RPP tanks will first
encounter silicate-rich concrete and Hanford soils. The chemical interaction
of plutonium, under alkaline condition, with silicates must be understood to
evaluate the potential for plutonium migration from HLW tank leak plumes.

Origination Date: FY 2000

Need Type: Science Need

Operation Office: Office of River Protection

Geographic Site Name: Hanford Site

Project: Tanks - Retrieval PBS No: RL-TW04

National Priority: . Medium - Provides substantial benefit to EM program
projects (e.g., moderate to high life-cycle cost savings or risk reduction,
increased likelihood of compliance, increased assurance to avoid schedule
delays).

Operations Office Priority:

Problem Description Information

Operations Office Program Description: The Single-Shell Tank
(SST) Interim Closure Project is responsible for Program/Project Planning
and Execution; Environment, Safety, Health, and Quality Assurance; Facility
Operations; Engineering; Maintenance; Interim Stabilization; and
Technology Development, Demonstrations, and Deployments necessary for
the safe and cost effective storage, retrieval, immobilization, and closure of
SST wastes, associated underground storage tanks, and ancillary piping
and equipment. Safe storage of wastes includes day-to-day operations of
the SST's and saltwell pumping operations to remove pumpable liquids from
the SST's for transfer to double-shell tanks (DST's) to achieve interim
stabilization and minimize the potential for SST leakage. Retrieval projects
will be conducted to remove wastes from SST's for placement in DST's in
support of waste feed delivery to the Waste Treatment Plant and eventual
waste immobilization. An integral part of SST waste retrieval operations is
leak detection, monitoring, and mitigation. Safe storage, retrieval, and
closure activities associated with SST wastes are also supported by Special
Projects and Vadose Zone Projects to characterize groundwater flow and
contaminant transport phenomena, geohydrological conditions, and the
nature and extent of contaminant plumes.

Need/Problem Description: Plutonium present in the HLW resides
primarily in the low solubility sludges but radiochemical analyses also show
that significant solution concentrations can be found under certain
conditions. Plutonium in either phase is capable of migration from tank
leaks; that is, plutonium can travel as dissolved species or as microscopic
colloids from sludges. The major barrier to further plutonium migration is the
Hanford sedimentary minerals surrounding the waste tanks and even the
structural concrete of the tanks themselves.
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Interactions of plutonium in waste with the sedimentary minerals, and with
the structural concrete of the storage tanks, can provide the primary
retardation mechanism to plutonium movement. Studies of the chemistry of
the interaction of plutonium with concrete and soil mineral phases are
required, as are the potential for formation of colloids. All valence states and
solution forms of plutonium should be investigated.

Functional Performance Requirements: Recent studies in highly
alkaline systems similar to those of the RPP HLW have shown that
plutonium reacts strongly with soluble silicate, forming a solid plutonium-
silicate phase. The interaction is sufficiently strong that even the stable
plutonium hydrous oxide phase can be converted to plutonium silicate under
alkaline conditions. Related studies also have shown that plutonium
interacts strongly with many sludge-forming elements (e.g., iron, uranium,
and chromium) under alkaline conditions. The interaction of plutonium with
silicate, however, is particularly important because silicate minerals (in the
tanks' structural concrete and in the surrounding soil) provide the immobile
barrier between the leaked waste and the groundwater.

Studies of the interaction of plutonium under tank leak conditions with
concrete and with Hanford soil minerals are required to determine if these
immobile solid phases can sorb plutonium and prevent its movement to the
groundwater. The studies should encompass the effects of waste
solution/solid composition and mineral type (concrete and soil phases).
Characterization of the plutonium-solid interaction also is required, as is the
potential for the formation of colloids. All valence states and solution forms
of plutonium should be investigated.

Definition of Solution:

Targeted Focus Area: Tanks Focus Area (TFA)

Potential Benefits: Determination of the affinity and reactions of
plutonium for concrete and soil solid phases will improve prediction of
plutonium migration from tank leaks and help assess the long-term impact
of leaving or retrieving the contaminated concrete and soil.This science
need supports Hanford tanks technology need RL-WT061 Reactive Barriers
to Contaminant Migration.

Potential Cost Savings:

Potential Cost Savings Narrative:

Technical Basis:

Cultural/Stakeholder Basis:

Environment, Safety, and Health Basis:

Regulatory Drivers:

Milestones:
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Material Streams: Sludge, Salt, Liquid (RL-HLW-20)

TSD System:

Major Contaminants:

Contaminated Media:

Volume/Size of Contaminated Media:

Earliest Date Required: 9/30/02

Latest Date Required: 9/30/05

Baseline Technology Information

Baseline Technology/Process:

Technology Insertion Point(s): N/A

Life-Cycle Cost Using Baseline:

Uncertainty on Baseline Life-Cycle Cost:

Completion Date Using Baseline:

Points of Contact (POC)

Contractor End User POCs:

DOE End User POCs:

E. J. (Joe) Cruz, DOE-PRD, 509-372-2606, F/509-373-1313,
E_J_Cruz@rl.gov

Other Contacts:

Jerry W. Cammann, CHG, 509-372-2757, F/509-373-0605,
Jerry_W_Cammann@rl.gov
K.A. (Ken) Gasper, CHG, 509-371-3607, F/509-371-3504,
Kenneth_A_Ken_Gasper@rl.gov

*Element of a Site Need Statement appearing in IPABS-IS

Idaho Needs

General Reference Information

Need Title: TRU and Sr Removal from High Activity Waste Calcine

Need Code: ID-2.1.06a
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Need Summary: This part of the need statement would focus on
chemical separations of transuranic and strontium radionuclides from liquid
waste derived from dissolution of calcine. This would include TRUEX and
SREX testing, as well as continued evaluation of the UNEX process.

Origination Date: 1/20/00 Date Record Modified: 11/30/00

Need Type: Technology Need

Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-101 High-Level Waste Pretreatment ID-HLW-103 HLW
Treatment and Storage

National Priority: High

Operations Office Priority: TBD

Program Priority: TBD

Problem Description Information

Operations Office Program Description: The removal of radioactive
actinides and strontium, from dissolved calcine is one major option under
consideration to accomplish waste treatment strategies. This activity
supplies waste stream feeds for vitrification and grouting programs. The
removal of radionuclides from dissolved calcine will likely be accomplished
using solvent extraction and/or ion exchange technologies. This activity
supports the INEEL HLW Program, which is tasked with the management
and treatment of high level wastes at the INEEL.

Need/Problem Description: This part of the need statement would
focus on chemical separations of transuranic and strontium radionuclides
from liquid waste derived from dissolution of calcine. This would include
TRUEX and SREX testing, as well as continued evaluation of the UNEX
process.

Functional Performance Requirements: Unavailable

Definition of Solution: Unavailable

Targeted Focus Area: WT

Potential Benefits: Unavailable

Potential Cost Savings: $3,000,000

Potential Cost Savings Narrative: Separations, if proven effective,
could provide significant cost savings through volume reduction of HLW
glass.
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Technical Basis: Unavailable

Cultural/Stakeholder Basis: Unavailable

Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Milestone ID Milestone Name Milestone Risk Unavailable

Material Stream(s): Waste Type Stream Name High-Level Waste
Calcine High-Level Waste Liquids

TSD System(s): Dissolution/Separation

Major Contaminants: Unavailable

Contaminated Media: Unavailable

Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 9/1/07

Latest Date Required: 9/1/10

Baseline Technology Information

Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

Valentine, James H. Phone: (208) 526-3267, Email: jhv@inel.gov,
Affiliation: BBWI, Fax: (208) 526-4560 
Rindfleisch, James A. Phone: (208) 526-3114, Email: jimr@inel.gov,
Affiliation: BBWI, Fax: (208) 526-5937

DOE End User POCs:

Lockie, Keith A. Phone: (208) 526-0118, Email: lockieka@inel.gov,
Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts.

Roach, Jay A. Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142
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Idaho Needs

General Reference Information

Need Title: Post-Closure Monitoring Techniques for HLW Tank Farm

Need Code: ID-2.2.1

Need Summary: DOE Order 435.1 requires post-closure monitoring of
deactivated HLW facilities to ensure that environmental and health
compliance standards are being met. Reliable monitoring techniques are
required to detect any leakage of residual waste form individual specific
tanks.

Origination Date: 11/27/00 Date Record Modified: 11/28/00

Need Type: Technology Opportunity

Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-105 Closure and Stabilization Activities

National Priority: Medium

Operations Office Priority: TBD

Program Priority: TBD

Problem Description Information

Operations Office Program Description: Unavailable

Need/Problem Description: Long Term Stewardship

Functional Performance Requirements: Unavailable

Definition of Solution: Unavailable

Targeted Focus Area: SS

Potential Benefits: Unavailable

Potential Cost Savings: Unavailable

Potential Cost Savings Narrative: Unavailable

Technical Basis: Unavailable

Cultural/Stakeholder Basis: Unavailable
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Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Milestone ID Milestone Name Milestone Risk Unavailable

Material Stream(s): Waste Type Stream Name Unavailable

TSD System(s):

Major Contaminants: Unavailable

Contaminated Media: Unavailable

Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 1/1/03

Latest Date Required: 1/1/2070

Baseline Technology Information

Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

McNaught, W. Baird, Phone: (208) 526-3678, Email: wbm@inel.gov,
Affiliation: BBWI, Fax: (208) 526-4902

DOE End User POCs:

Lockie, Keith A, .Phone: (208) 526-0118, Email: lockieka@inel.gov,
Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts:

Roach, Jay A.Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142

Idaho Needs

General Reference Information

Need Title: Continuous Emissions Monitors for Offgas Analysis
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Need Code: ID-S.1.02

Need Summary: Contaminants of primary concern under the new
Maximum Achievable Control Technology (MACT) standards are mercury,
polychlorinated dibenzodioxins, and polychlorinated dibenzofurans and most
of these metal contaminants (with the exception of a portion of the mercury,
lead, and cadmium species) appear as small, solid particulates. This is a
source of difficulty for many on line sampling and measuring techniques.
New instrumental concepts that can deal directly with solid metal oxide/salt
particulates in real-time are needed.

Origination Date: 11/12/98 Date Record Modified: 12/4/00

Need Type: Science Need

Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-101 High-Level Waste Pretreatment, ID-WM-101 INEEL
LLW / MLLW / Other Waste Program

National Priority: High

Operations Office Priority: Unavailable

Program Priority: N/A

Problem Description Information

Operations Office Program Description: Offgas monitoring
development is required for permitting and operation of existing and future
Idaho Nuclear Technology and Engineering Center (INTEC) high-level
waste treatment processes; namely, the New Waste Calcining Facility
(NWCF), the High-Level Liquid Waste Evaporators HLLWE, the Process
Equipment Waste (PEW) evaporator, the Liquid Effluent Treatment &
Disposal (LET&D) acid fractionator, future waste denitration and waste
melter processes. These processes have the potential of emitting RCRA
hazardous volatile and semi-volatile organics and volatile or particulate
heavy metals. Some processes, such as waste incineration or calcination,
may also generate RCRA organic compounds via de novo processes.
Continuous emissions monitoring will be required by the State and EPA in
accordance with the Maximum Achievable Control Technology (MACT) rule
for incinerators, the Clean Air Act (CAA) and the Resource Conservation
and Recovery Act (RCRA). Discrete offgas monitoring will be required to
establish an emission inventoryfor INTEC processes during EPA trial burns.
The monitor will also be required for process control feedback as required
by MACT. To this end a versatile, multi-component monitor, consisting of an
array of individual instruments, is needed. The monitor needs to be put into
service on pilot plant facilities to test and verify the monitor prior to
installation on actual plant processes. This will provide data which are
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needed to design suitable offgas treatment systems for each process. The
data will also help develop environmental permitting plans. WERF has a
thermal treatment facility for the volume reduction of low-level and mixed
low-level waste. All of the requirements for the offgas systems mentioned
above will also be applied by the state and EPA to the WERF offgas
system. The constituents of concern will be the same, i.e. RCRA regulated
organics and RCRA regulated metals.

Need/Problem Description: There are two areas of operation requiring
extensive offgas monitoring, the high level waste management operations at
the Idaho Nuclear Technology and Engineering Center and the mixed and
low level waste management operations at the Waste Experimental
Reduction Facility. The contaminants of primary concern under the new
Maximum Achievable Control Technology (MACT) standards are mercury,
polychlorinated dibenzodioxins, and polychlorinated dibenzofurans. The
emission limits are being lowered and there are requirements to provide
continuous monitoring. The ideal on-line monitor would sample directly in
the in the offgas or a flowing side stream. Optical emission spectroscopy
techniques which work for other elements (such as laser induced
breakdown spectroscopy) fail for mercury and arsenic due to the wavelength
transmission cutoff of 200 nm for quartz optics and fibers. Work is needed to
overcome this barrier. There is also a data quality issue associated with
creating reliable mercuric chloride gas phase standards.

The fact that most of the metal contaminants (with the exception of a portion
of the mercury, lead, and cadmium species) appear as small, solid
particulates is a source of difficulty for many on line techniques. New
instrumental concepts that can deal directly with solid metal oxide/salt
particulates in real-time are needed. There has been little effortdevoted to
electrochemical techniques to resolve these issues.

There is much that is yet not understood about the accurate sampling and
analysis of dioxins and furans. These compounds are believed to be formed
and found mainly in/on particulates in the offgas streams of high
temperature offgas systems. It is not clear that the current accepted
methods for sampling dioxins and furans are providing representative
samples. The detection limit for total dioxins and furans under the new
MACT standard will be 0.2 ng/dsm3 (or approximately 0.17 ppq).
Understanding the routes by which these analytes may decompose or
otherwise escape from the sampling train is important. Continuous on-line
or in-line monitoring of any species at theseconcentrations will require a
breakthrough in instrumentation

Functional Performance Requirements: Unavailable

Definition of Solution: Unavailable

Targeted Focus Area: WT

Potential Benefits: Unavailable

Potential Cost Savings: Unavailable
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Potential Cost Savings Narrative: Unavailable

Technical Basis: Unavailable

Cultural/Stakeholder Basis: Unavailable

Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Milestone ID Milestone Name Milestone Unavailable

Material Stream(s): Waste Type Stream Name High-Level Waste
Calcine High-Level Waste Liquids Mixed Low-Level Waste Mercury Debris
Mixed Low-Level Waste Metals

TSD System(s):

Major Contaminants: Unavailable

Contaminated Media: Unavailable

Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 9/1/01

Latest Date Required: 6/1/04

Baseline Technology Information

Baseline Technology/Process: None

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

Castle, Peter M., Phone: (208) 526-2364, Email: pmc1@inel.gov, Affiliation:
BBWI, Fax: (208) 526-8541

DOE End User POCs: Unavailable

Other Contacts:

Roach, Jay A., Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142
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Idaho Needs

General Reference Information

Need Title: Glass and Alternative Glass-Ceramic Waste Forms

Need Code: ID-S.1.29

Need Summary: The INEEL high level waste calcines that are presently
stored in the bin sets at INTEC, need to be immobilized into durable waste
forms. While their vitrification into glass is one option, there is need for a
parallel investigation into forming alternative waste forms to determine the
technologically most appropriate path forward for their immobilization.
Therefore in addition to the continuing investigation of evolving glass, the
alternatives of interest are glass-ceramics formed by processes of either
vitrification or hot isostatic pressing (HIP). The sparse knowledge in the
science and technology for developing the glass-ceramic waste forms is
currently the major obstacle in arriving at measures for assessing their
performance relative to glass forms. Thus arises the need to evolve the
process methodology, transport mechanisms, and protocol to qualify these
alternative waste forms for the national geologic repository.

Origination Date: 11/30/00 Date Record Modified: 11/30/00

Need Type: Science Need

Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-102 HLW Immobilization Facility (Privatized)

National Priority: High

Operations Office Priority: TBD

Program Priority: TBD

Problem Description Information

Operations Office Program Description: The high level waste
(HLW) at the Idaho Nuclear Technology and Engineering Center (formerly
the Idaho Chemical Processing Plant) has originated from the reprocessing
of the spent nuclear fuels from 1953 to 1992. In order to avoid the hazards
associated with the storage of HLW as liquid and to decrease the storage
volume, the calcination process was introduced in 1963. Consequently, all
the HLW are currently stored in the bins of INTEC as calcined granules.
Although, the interim storage bins are potentially safer than the liquid tanks
and have passed the years without any hazardous incidence, the need
exists to transform the calcine from its presently particulate form to a durable
monolithic solid. This need is driven by (1) the large leachability of the
carcinogenic and radioactive components when the calcine is interacted
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with moisture, and (2) the possible dispersion of fine calcine particles into
the surrounding environment in the event of bin set failure. Accordingly, to
comply with the public and US Department of Energy (USDOE)
environmental awareness, an HLW management program has existed for
nearly two decades at INTEC. Its intent has been to investigate the options
of converting the calcined HLW and a remainder of liquid HLW to a solid
form suitable for final disposal in a federallylicensed geologic repository.
While the calcination of all the high level liquid waste was recently
completed, scoping tests have been in progress to evolve the technology
suited for transforming the granular calcines to solid monoliths.

From the scoping test results on vitrification, and hot isostatic pressing to
form glass, glass-ceramic and HIPed waste forms, it has become apparent
that the "Best Demonstrated Available Technology" (BDAT) for INTEC-HLW
is yet to be evolved. However, the Environmental Protection Agency (EPA)
has stated vitrification as the Best Demonstrated Available Technology
(BDAT) for immobilizing HLW which, is currently being practiced at the
Defense Waste Processing Facility (DWPF) Savannah River Science
Center (SRS). The need to verify the application of EPA-BDAT, and to
evaluate alternative technologies to process INTEC-HLW calcines, arises
from the extensive compositional disparity. An obvious effect of the
disparate calcine components is to introduce large variations in processing
parameters, waste loading, durability, and possibly irradiation resistance.
The goal of the HLW program at INTEC is to thoroughly investigate the
available technologies of vitrification and Hipping for forming waste forms
ranging from glass to ceramic types and demonstrate their relative suitability
for processing the INTEC-HLW calcines.

Need/Problem Description: There are five types of HLW calcines at
INTEC. The major components distinguishing these calcines are the relative
abundance of zirconia, alumina, calcium fluoride and calcium oxide.
Associated with these major components are the minor alkaline oxides,
phosphates, sulfates, and the carcinogenic oxides of cadmium and
chromium. The oxides of fission products strontium and cesium, and fissile
actinides compose the trace quantities. The major components essentially
dominate the formation of the waste form. They introduce intrinsic
processing variables by their disparate variations in melting temperature, ion
size, ionic charge, and ionic affinity. Therefore, the INTEC-HLW program
aims are to:

1. Develop additive to waste relations from first principles to
evolve formulations for technologies leading to the formation of
(a) glass by vitrification process, (b) glass-ceramic by vitrification
process and (c) glass-ceramic by HIP process. The first
principles of interest are phase equilibria, crystal chemistry, and
mass transport.

2. Minimize the quantity and types of additives to be blended
with calcines

3. Design processing parameters to maximize interaction among
the components, so that minimum types of crystalline phases
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compose the end product.

4. Determine the compositional regimes of crystalline phases
and glass as a function of processing temperature and
composition.

5. Establish a kindred relation among the waste forms of the
various calcines, to minimize modifications to processing as a
function of calcine composition.

6. Evaluate the durability relative to composition, atomic
structure, microstructure and waste loading, using both the static
MCC-1 tests and rate enhanced PCT tests.

7. Elucidate the relative mobility of elements in the solid monolith
as a result of leaching, to possibly pin the anomalous
concentrations in the surface and subsurface regimes of the
waste forms.

8. Determine the leachant concentration as a function of depth in
the monolith in response to elemental mobility and elucidate the
hazards resulting from the preferred concentrations/leaching of
neutron absorbing component and the radionuclides. Project
these results to actual repository conditions, drawing information
from the natural geologic nuclear reactor at West Gabon, Africa
(The Oklo Phenomenon).

9. Assess the relative scientific and technological merits of the
(a), (b) and (c) technologies mentioned in #1 above.

10. Examine compliance of the products with the Waste
Acceptance Product Specifications (WAPS) and performance
criteria to qualify for storage in Yucca Mountain repository

Functional Performance Requirements: Unavailable

Definition of Solution: Unavailable

Targeted Focus Area: WT

Potential Benefits: Unavailable

Potential Cost Savings: $5,000,000

Potential Cost Savings Narrative: Development and qualification of
alternate waste forms could significantly reduce the cost of treating and
dispositioning calcine. It may also lead to more cost-effective waste forms
for secondary waste streams generated during processing of sodium
bearing waste.

Technical Basis: Unavailable

Cultural/Stakeholder Basis: Unavailable
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Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Milestone ID Milestone Name Milestone Risk Unavailable

Material Stream(s): Waste Type Stream Name Unavailable

TSD System(s):

Major Contaminants: Unavailable

Contaminated Media: Unavailable

Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 6/1/01

Latest Date Required: 9/1/04

Baseline Technology Information

Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

Musick, Chris A, .Phone: (208) 526-7283, Email: cam3@inel.gov, Affiliation:
BBWI, Fax: (208) 526-3499
Raman, Swami V., Phone: (208) 526-3606, Email: ramasv@inel.gov,
Affiliation: INEEL, Fax: (208) 526-5647 
Kimmitt, Rod, Phone: (208) 526-5158, Email: kimmitt@inel.gov, Affiliation:
INEEL, Fax: (208) 526-5937

DOE End User POCs:

Lockie, Keith A., Phone: (208) 526-0118, Email: lockieka@inel.gov,
Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts:

Roach, Jay A., Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142
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Idaho Needs

General Reference Information

Need Title: Selection of Refractory Materials Based Upon Glass
Chemistry

Need Code: ID-S.1.30

Need Summary: Refractory materials corrosion is a persistent
technological issue in HLW glass melters. How this refractory material
interacts with the glass melt chemistry may or may not cause changes to
the process ability of a glass melter. Significant changes to glass viscosity
and durability may result.

Origination Date: 11/30/00 Date Record Modified: 11/30/00

Need Type: Science Need

Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-102 HLW Immobilization Facility (Privatized)

National Priority: High

Operations Office Priority: Program Priority: Unavailable

Problem Description Information

Operations Office Program Description: Since 1953 to the present,
the Idaho Nuclear Technology and Engineering Center (formerly the Idaho
Chemical Processing Plant) has operated to reprocess spent nuclear fuels
and store high level wastes (HLW) generated from these actions. Since
1963, INTEC HLW has been calcined to a solid form, although not suitable
for long term storage, has been stored without incident on an interim basis.
Because of public and US Department of Energy (USDOE) environmental
awareness an HLW management plan has existed for nearly two decades at
INTEC. This plan includesinvestigations of converting the calcined HLW and
a remainder of liquid HLW to a form suitable for final disposal in a federally
licensed geologic repository. As stated by the Environmental Protection
Agency, vitrification is the "Best Demonstrated Available Technology" for
immobilizing HLW, and vitrification has been reduced to practice at SRS's
Defense Waste Processing Facility and at the West Valley Demonstration
Plant. The INTEC HLW management plan is currently conducting
preliminary actions to:

1) Define vitrifying formulations for INEEL's high level waste,
2) Perform pilot scale melter testing to establish database that
defines the process operating requirements and pretreatment
steps needed to successfully vitrify INTEC HLW.
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3) Develop a means to demonstrate that the final waste forms
are qualified for final repository storage.

These actions are needed to support the 1995 Batt Settlement Agreement
between the State of Idaho, the USDOE and the US Navy which states that
all high level waste must be treated, qualified, and road-ready for shipment
to a federal repository. Likewise, the HLW technology development program
must conform to the Site treatment Plan.

Need/Problem Description:

1) Upon determination of a glass-formulation that can vitrify the
HLW stored at INTEC to a form that has physically and
chemically acceptable properties for repository storage, conduct
corrosion studies to determine the best performing refractory
materials to be used in glass melter construction.

2) Utilize pilot scale melter tests to provide the data necessary to
establish process operating parameters and life expectancy of
the vitrification system. In addition, these pilot scale tests will
provide the data needed to verify that the candidate vitrifying
formulations are processable and meet the requirements for
repository storage.

Functional Performance Requirements: Unavailable

Definition of Solution: Unavailable

Targeted Focus Area: WT

Potential Benefits: Unavailable

Potential Cost Savings: 3000000

Potential Cost Savings Narrative: Minimizing melter and offgas
system component replacement due to corrosion/erosion issues will offer
significant life-cycle cost reduction to operation of the vitrification facility.

Technical Basis: Unavailable

Cultural/Stakeholder Basis: Unavailable

Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Milestone ID Milestone Name Milestone Risk Unavailable

Material Stream(s): Unavailable

TSD System(s):

Major Contaminants: Unavailable
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Contaminated Media: Unavailable

Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 10/1/01

Latest Date Required: 10/1/08

Baseline Technology Information

Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

Kimmitt, Rod, Phone: (208) 526-5158, Email: kimmitt@inel.gov, Affiliation:
INEEL, Fax: (208) 526-5937 
Musick, Chris A.,, Phone: (208) 526-7283, Email: cam3@inel.gov,
Affiliation: BBWI, Fax: (208) 526-3499

DOE End User POCs:

Lockie, Keith A., Phone: (208) 526-0118, Email: lockieka@inel.gov,
Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts:

Roach, Jay A., Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142

Idaho Needs

General Reference Information

Need Title: Dry Feed Handling-Pumpability, Homogeneity, Uniform
Mixing, and Pre-Process Sampling

Need Code: ID-S.1.31

Need Summary: It is as yet unclear how calcine at INEEL will be
processed. The process of choice may be direct vitrification. In that event,
the ability to transport, mix to appropriate homogeneity, and sample dry
calcine feed, both pre and post feed preparation (glass former addition, etc.)
will be required. Both the technology for such transport and mixing, as well
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as the technical development of appropriate hardware is required. These
operations are critical to the ability to make a compliant waste form and
establish its compliance.

Origination Date: 11/30/00 Date Record Modified: 11/30/00

Need Type: Science Need

Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-102 HLW Immobilization Facility (Privatized)

National Priority: High

Operations Office Priority: TBD

Program Priority: TBD

Problem Description Information

Operations Office Program Description: The INEEL has operated
nuclear facilities since 1953 to support national interests for several
decades including the development of technologies for the storage and
reprocessing of spent nuclear fuel (SNF) and the resultant radioactive
wastes. Additionally, 1 million gallons of radioactive liquid sodium-bearing
waste and 4400 cubic meters of calcine waste are in inventory at the Idaho
Nuclear Technology and Engineering Center (INTEC). This along with
increased environmental awareness within the Department of Energy (DOE)
and among its contractors and stakeholders, mandate operation of existing
and future facilities in an environmentally responsible manner and require
satisfactory resolution of radioactive waste issues resulting from past
activities. The High Level Waste (HLW) Program will,ultimately, recommend
and implement technologies and processes to facilitate the treatment and
qualification of radioactive wastes for permanent disposal. The primary
scope and objectives are to meet compliance with the Site Treatment Plan
(STP), the Modified Consent Order, and the Settlement Agreement with the
State of Idaho. Successwill be measured in terms of safety, life-cycle cost,
regulatory compliance, schedule, and pollution prevention.

Need/Problem Description: Highly radioactive waste material is being
stored in bins in the Calcined Storage Facilities (CSSF). The material was in
the form of granular solids and fines when it was sent to storage. The
Settlement Agreement requires a plan that provides for treatment of all
calcined waste to produce a waste form which suitable for transport to a
permanent repository. In the event of direct vitrification of calcine becoming
the preferred alternative, the science and technology associated with
transporting, mixing/blending, and sampling dry feed must be developed.
For example: calcine rheology can impact the throughput of the transporting
hardware, calcine blending can effect the feed chemistry as the calcine from
the various bins are chemically different, and the ability to gather a
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representative sample (impacted by both sampling methodology and feed
homogeneity) can impact the ability to qualify the waste form for deep
geological isolation as specified by DOE-RW. Therefore, this need is critical
to the ability to directly vitrify calcine waste.

Functional Performance Requirements:

The vitrification system shall create glass that adheres to all pertinent
DOE-RW regulations regarding disposal in deep, geologic isolation.
The vitrification system shall adhere to the standards and quality of the
DWPF
Needs completed at later date.

Definition of Solution: Solution will included a documented study of the
existing equipment/technologies to accomplish these operations as well as
parallel scientific study of the physical and chemical drivers in these
operations. The data gathered should beused to produce a recommended
mini-flowsheet for the process of taking calcine in the bins to the melter
inlet, including all recommended units/components and reasoning for their
selection. Accompanying test data should support these conclusions.

Targeted Focus Area: WT

Potential Benefits: A workable process for transporting, blending, and
sampling calcine and calcine/glass former blend is necessary for the
feasibility of the direct vitrification of calcine process. Study will choose
optimal configuration and equipment/technology.

Potential Cost Savings: Unavailable

Potential Cost Savings Narrative: Unavailable

Technical Basis: Unavailable

Cultural/Stakeholder Basis: Unavailable

Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Unavailable

Material Stream(s): Unavailable

TSD System(s):

Major Contaminants: Unavailable

Contaminated Media: Unavailable

Volume/Size of Contaminated Media:

Earliest Date Required: 6/1/01
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Latest Date Required: 12/1/08

Baseline Technology Information

Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

Perry, Keith J., Phone: (208) 526-1414, Email: perrkj@inel.gov, Affiliation:
BBWI, Fax: (208) 526-3499
Kimmitt, Rod, Phone: (208) 526-5158, Email: kimmit@inel.gov, Affiliation:
INEEL, Fax: (208) 526-5937
Rindfleisch, James A., Phone: (208) 526-3114, Email: jimr@inel.gov,
Affiliation: BBWI, Fax: (208) 526-5937

DOE End User POCs:

Lockie, Keith A., Phone: (208) 526-0118, Email: lockieka@inel.gov,
Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts:

Roach, Jay A., Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142

Idaho Needs

General Reference Information

Need Title: Fate and Impacts of Sulfates in Vitrification Processes

Need Code: ID-S.1.32

Need Summary: Sulfate presence in waste vitrification can be extremely
troublesome, potentially requiring a significant decrease in otherwise
acceptable waste loadings. Sulfur partitioning in the melter is not well
understood. The unacceptable salt layer can potentially be reduced or
eliminated through formulation optimization or, preferably, redox control of
the melt.

Origination Date: 11/30/00 Date Record Modified: 11/30/00

Need Type: Science Need
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Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-101 High-Level Waste Pretreatment ID-HLW-103 HLW
Treatment and Storage

National Priority: High

Operations Office Priority: TBD

Program Priority: TBD

Problem Description Information

Operations Office Program Description: Unavailable

Need/Problem Description: Unavailable

Functional Performance Requirements: Unavailable

Definition of Solution: Unavailable

Targeted Focus Area: WT

Potential Benefits: Significant increase in vitrification waste loading

Potential Cost Savings: >$3,000,000

Potential Cost Savings Narrative: Control of sulfur in the offgas
stream can significantly reduce corrosion failures and thus life-cycle
operating costs of the vitrification facility. HLW vitrification waste loading
increases directly effect the costs of wasteform production, transportation,
and disposal.

Technical Basis: Unavailable

Cultural/Stakeholder Basis: Unavailable

Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Unavailable

Material Stream(s): Unavailable

TSD System(s):

Major Contaminants: Unavailable

Contaminated Media: Unavailable
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Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 10/1/01

Latest Date Required: 10/1/04

Baseline Technology Information

Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

Musick, Chris A., Phone: (208) 526-7283, Email: cam3@inel.gov, Affiliation:
BBWI, Fax: (208) 526-3499

DOE End User POCs:

Lockie, Keith A., Phone: (208) 526-0118, Email: lockieka@inel.gov,
Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts: Roach, Jay A., Phone: (208) 526-4874, Email:
arh@inel.gov, Affiliation: BBWI, Fax: (208) 526-5142

Idaho Needs

General Reference Information

Need Title: Upgrade INEEL HLW Tanks Corrosion Monitoring Capability

Need Code: ID-S.1.33

Need Summary: The INEEL has 1.33 million gallons of radioactive liquid
sodium bearing waste that needs to be safely stored the INTEC Tank Farm
in 300,00 gallon stainless steel tanks. These tanks must be monitored for
general and localized corrosion to assure safe storage conditions until the
year 2015. This need addresses the further development of the Multi-
Function Corrosion Monitoring System to include new corrosion coupons
and remote Electrochemical Noise (ECN) probes that will provide a direct
readout of corrosion rate and give an indication of initiation of localized
corrosion.

Origination Date: 11/30/00 Date Record Modified: 11/30/00
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Need Type: Science Need

Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-101 High-Level Waste Pretreatment ID-HLW-102 HLW
Immobilization Facility (Privatized) ID-HLW-105 Closure and Stabilization
Activities

National Priority: High

Operations Office Priority: TBD

Program Priority: TBD

Problem Description Information

Operations Office Program Description: The INEEL has operated
nuclear facilities since 1953 to support national interests, including storage
and processing spent nuclear fuel and the resulting mixed radioactive
wastes. Fuel reprocessing was discontinued, leaving approximately 1.33
million gallons of radioactive liquid, sodium-bearing, waste at the Idaho
Nuclear Technology and Engineering Center (INTEC). The High Level
Waste (HLW) Program will research, develop, recommend and implement
technologies to safety store this radioactive waste on an interim basis in the
High Level Waste Tank Farm.. The Site Treatment Plan (STP), Consent
Order, and the Settlement Agreement with the State of Idaho dictate the
scope and objectives of this process. An environmental impact statement
(EIS) and subsequent record of decision (ROD) are the vehicles by which
waste disposition alternatives are evaluated and selected.

Need/Problem Description: The INEEL has 1.33 million gallons of
acidic, liquid , radioactive, sodium bearing waste stored in 10 underground
tanks (with an additional spare tank) at the INTEC HLW Tank Farm Facility.
These tanks have a 300,00 gallon capacity and are constructed from either
304L or 347 stainless steel. These tanks must be monitored for general and
localized corrosion to assure safe storage conditions until the year 2015 .
The requirements for the structural integrity monitoring of these HLW Tanks
are described in a DOE Order and its' referenced guidance document . The
present corrosion monitoring system consists of corrosion coupons that are
placed on hangars suspended at various levels in the tanks and an attached
cable system which places additional coupons on the tank bottom. The
coupons were first installed over 40 years ago and there are limited
numbers of coupons left. There are no coupons installed that will monitor
stress corrosion cracking tendencies(U-bend ,C-ring or wedge opening-
loaded) ) or localized corrosion endencies (crevice samples). The retrieval
of the coupons involves a large cost due to operational, ALARA, and safety
considerations. As an example, it has taken two years to retrieve and
characterize the coupons from three of the HLW tanks. It would be a great
benefit to have a remotely reading system that can alternately measure a
general corrosion rate and onset of localized corrosion due to chemistry or
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other changes in the environment in the tanks. This system should also
have the capability of inserting corrosion coupons of the appropriate design
into the tanks. These coupons could be removed, examined and measured
if the remote system ever fails. They will also provide back up information if
the results of the remote reading probes are challenged by the State of
Idaho or other stakeholder groups.

Functional Performance Requirements: Unavailable

Definition of Solution: This need addresses the further development of
the Multi-Function Corrosion Monitoring System for the specific functional
requirements at the INEEL as defined in # 13

Targeted Focus Area: WT

Potential Benefits:

Remote reading of general corrosion rate
Identification of waste chemistry upsets that can cause localized
corrosion
Application of latest corrosion measurement technology
Insertion of new corrosion coupons of the appropriate design into the
waste tanks

Potential Cost Savings: >$1,000,000

Potential Cost Savings Narrative: This system will change the tank
corrosion monitoring for structural integrity assurance from the expensive
and time consuming retrieval, decontamination, and characterization of
corrosion coupons to a system where the tank farm operations staff take
daily, real time corrosion measurements.This system will allow real time
general corrosion rate measurement and identification of initiation of
localized corrosion. This will protect the tanks from through wall leaks that
would release the liquid radioactive waste to the environment.

Technical Basis: A new corrosion monitoring system has been
developed to detect localized corrosion and measure uniform corrosion
rates in the Hanford Site and other DOE waste tanks. The system measures
electrochemical noise (EN) generated bycorrosion occurring on electrodes
made of tank steel immersed in tank waste. "Electrochemical noise" is used
to describe low frequency fluctuations in current and voltage associated with
corrosion. Laboratory studies and recent field investigations have shown
that different types of corrosion create different patterns of EN. Analysis of
EN data can identify the active mode of corrosion and/or rate of uniform
corrosion in a waste tank. The heart of the system deployed at the Hanford
Site is a stainless steel probe inserted into the tank which contains eight
sets of carbon steel corrosion monitoring electrodes(to simulate the tank
material) located at various depths in the tank. A cabinet located in the tank
farm contains hardware and computers designed to collect data from the in-
tank probe Other equipment including an array of 22 thermocouples, a set
of strain gauges, a high-level detector, and three gas/pressure sampling
ports have been incorporated into the in-tank portion of the probe to
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increase the systems functionality and optimize riser usage. Once installed
this system can be operated remotely from outside the tank farm. The
system gives engineering the capability to immediately detect the onset of
localized corrosion and measure uniform corrosion rates in waste tanks.

A 2-year laboratory study was started at Hanford in 1995 to provide a
technical basis for using EN in Hanford nuclear waste tanks. Based on this
study, a prototype system was constructed and deployed in DST 241-AZ-
101 in August, 196. Based on the successful demonstration of this
prototype, a full-scale system was designed and installed into DST 241-AN-
107 in September 1997. A second-generation full-scale system similar to
the 241-AN-107 system was design, fabricated and installed in 241-AN-102
in August 1998. A third-generation full-scale system with numerous design
improvements was deployed into 241-AN-105 in January 2000.

A laboratory study of electrochemical noise analysis will be undertaken at
the INEEL Research Center (IRC). Eectrochemical noise (EN) is a general
term for the 'random' fluctuations in current or potential that occur as an
electrochemical process proceeds. Earlier laboratory studies and recent
field investigations indicate that different typesof corrosion induce subtle
variations in the EN trace. Experiments at the IRC will attempt to correlate
specific modes of corrosion (general and/or localized) for the proposed
INEEL tank materials by EN analysis. This study will parameterize the EN
measurements as a function of metallurgy, electrolyte composition, and
temperature. An analysis of theinstrumentation for this study will be made
with instrumentation by Gamry and PRP Limited being the leading
contenders. Computational simulations will be important in understanding
EN data. EnAnalise, obtainable from the UMIST public domain, will be used
to interpret some of the EN data obtained. More advanced analysis, e.g.
Fourieranalysis, may be used if the complexity warrants it. The information
developed in this program will be used for the design and validation of an
EN system for the INTEC HLW Tanks.

Cultural/Stakeholder Basis: Unavailable

Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Unavailable

Material Stream(s): Unavailable

TSD System(s):

Major Contaminants: Unavailable

Contaminated Media: Unavailable

Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 9/1/02
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Latest Date Required: 9/1/05

Baseline Technology Information

Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

Mizia, Ron, Phone: (208) 526-3352, Email: rma@inel.gov, Affiliation: INEEL,
Fax: (208) 526-4902

DOE End User POCs:

Lockie, Keith A., Phone: (208) 526-0118, Email: lockieka@inel.gov,
Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts:

Roach, Jay A., Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142

Idaho Needs

General Reference Information
Need Title: Materials Development Needs for Vitrification of INEEL
Acidic, Sodium Bearing High Level Waste

Need Code: ID-S.1.34

Need Summary: The INEEL has been directed to pursue direct
vitrification of acidic, Sodium Bearing Waste (SBW). It is anticipated there
will be significant materials problems in the melter and off-gas systems
based on the experience at Savannah River Site's (SRS) Defense Waste
Processing Facility (DWPF). The INEEL chemistry is different than that at
SRS and may be more aggressive due to halogens such as F- and Cl- ions.

Origination Date: 11/30/00 Date Record Modified: 11/30/00

Need Type: Science Need

Operation Office: Idaho
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Geographic Site Name: INEEL

Project: ID-HLW-102 HLW Immobilization Facility (Privatized)

National Priority: High

Operations Office Priority: TBD

Program Priority: TBD

Problem Description Information

Operations Office Program Description: The High-Level Waste
Program manages several types of waste at the Idaho Nuclear Technology
and Engineering Center (INTEC). These include existing acidic sodium-
bearing liquid waste, newly generated liquid wastes, and high-level solid
waste (calcine). The basic management strategy has been to calcine the
liquid waste into a stable, dry powder that is stored until it can be
immobilized for disposal in a repository. The program also includes long-
range planning and preparation of an Environmental Impact Statement
(EIS). The Record of Decision that will be issued based on the EIS has
resulted in a change of waste management strategy. The chosen EIS option
is to directly vitrify sodium-bearing and newly generated liquid wastes for
disposal to speed closure of the underground storage tanks.

Need/Problem Description: The direct vitrification process has been
chosen to immobilize and stabilize sodium-bearing waste (SBW) and newly
generated liquid waste (NGLW). SBW is highly acidic and high in nitrates,
sodium, and aluminum and was produced by highly evaporating NGLW.
NGLW is produced from decontamination operations and process
equipment wastes.

The direct vitrification of the INEEL SBW and NGLW wastes will present
materials of construction challenges. The melter will be exposed to the glass
composition at extreme temperatures and the off-gas systems will be
exposed to high temperatures and corrosive gases that contain chlorine and
flourine. The Defense Waste Processing Facility(DWPF) at the Savannah
River Site (SRS) SRS has encountered material problems that has resulted
in decreased production capacity for the DWPF. The initial study on the
INEEL vitrification facility did not address materials issues.

Functional Performance Requirements: Unavailable

Definition of Solution: Team with SRTC to develop a materials testing
program that reflects the knowledge of problem areas in the DWPF and
other direct vitrification systems; Implement materials testing program

Targeted Focus Area: WT

Potential Benefits: The material choices for the INEEL vitrification
facility will be based on operational experience at other DOE facilities and a
focused testing program.
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Potential Cost Savings: >$3,000,000

Potential Cost Savings Narrative: For proper design and costing of
the waste vitrification system, the appropriate materials must be correctly
identified for the following reports and documents:1)Preliminary Technical &
Functional Requirements, 2)Conceptual Design, 3) Technical & Functional
Requirements, 4) Title Design Drawings & Specifications. If changes need
to be made during the design and construction stages, it will impact the cost
and schedule of the project.

If a component fails during operation of the vitrification facility due to an
improper materials choice, the facility will undergo an unscheduled outage
to replace the component. This will involve additional monetary and
radiation exposure cost. If the materials performance issues are not
understood, an improper material may be chosen for the replacement
component, resulting in additional failures.

Technical Basis:

Cultural/Stakeholder Basis: Unavailable

Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Unavailable

Material Stream(s): Unavailable

TSD System(s): Unavailable

Major Contaminants: Unavailable

Contaminated Media: Unavailable

Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 6/1/02

Latest Date Required: 6/1/05

Baseline Technology Information

Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)
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Contractor End User POCs:

Mizia, Ron, Phone: (208) 526-3352, Email: rma@inel.gov, Affiliation: INEEL,
Fax: (208) 526-4902

DOE End User POCs:

Lockie, Keith A.,, Phone: (208) 526-0118, Email: lockieka@inel.gov,
Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts:

Roach, Jay A., Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142

Idaho Needs

General Reference Information

Need Title: Melter Components - Electrodes, Heaters, Top Head, Drain
System Erosion/Corrosion Rates

Need Code: ID-S.1.35

Need Summary: High Level Waste at the INEEL is the product of cold-
war fuel reprocessing. Much of this reprocessing has led to waste that could
1) be highly acidic, 2) contain most of the elements in the periodic table, or
3) both of the above. These factors, combining with the complex chemistry
of the vitrification process, lead to concerns of corrosion and erosion of the
key melter components, namely electrodes, heaters, top head, and drain
systems. Hence, it is desirable to understand these effects to both choose
the best materials and component set up configurations, as well as to
envelope the expected mean-time to failure, as well as the reliability,
operability, and maintainability (RAM) of melters for use in engineering
design of vitrification facilities.

Origination Date: 11/30/00 Date Record Modified: 11/30/00

Need Type: Science Need

Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-103 HLW Treatment and Storage

National Priority: High

Operations Office Priority: TBD

Program Priority: TBD
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Problem Description Information

Operations Office Program Description: The INEEL has operated
nuclear facilities since 1953 to support national interests for several
decades including the development of technologies for the storage and
reprocessing of spent nuclear fuel (SNF) and the resultant radioactive
wastes. Additionally, 1 million gallons of radioactive liquid sodium-bearing
waste and 3800 cubic meters of calcine waste are in inventory at the Idaho
Nuclear Technology and Engineering Center (INTEC). This along with
increased environmental awareness within the Department of Energy (DOE)
and among its contractors and stakeholders, mandate operation of existing
and future facilities in an environmentally responsible manner and require
satisfactory resolution of radioactive waste issues resulting from past
activities. The High Level Waste (HLW) Program will, ultimately,
recommend and implement technologies and processes to facilitate the
treatment and qualification of radioactive wastes for permanent disposal.
The primary scope and objectives are to meet compliance with the Site
Treatment Plan (STP), the Modified Consent Order, and the Settlement
Agreement with the State of Idaho. Success will be measured in terms of
safety, life-cycle cost, regulatory compliance, schedule, and pollution
prevention.

Need/Problem Description: Vitrification is the principal baseline
technology for processing SBW, and is part of the baseline for processing
calcine waste at the INEEL. Due to the extreme schedule pressure on the
SBW processing program, it is critical that the melter constructed for and
installed at the vitrification facility at the INEEL be able to operate in the
manner outlined in the current feasibility study (three shifts, 200 days/year, 2
years). The issue of materials of construction with relation to key melter
components is exacerbated by the highly acidic content of the SBW and its
complex chemical makeup. A systematic approach must be taken to assure
that the key components (i.e. electrodes, heaters, top head, and drain
systems) will be able to not only survive this duty cycle but meet
performance standards required to create a glass that is adequate for
disposal in deep geologic isolation. These issues must be brought to closure
prior to the initiation of title design of the SBW processing facility.

Functional Performance Requirements: Unavailable

Definition of Solution: Initial efforts will develop basic corrosion and
erosion rate data through science research efforts of the known
environments and waste composition in the various components in the
melter and offgas systems. These data will support technology development
efforts to conduct studies and actual melter testing comparing various
materials of construction as well as component configuration and their effect
on component and system erosion/corrosion A report will document the
results and recommend specific melter design and material of construction
changes relative to thebaseline design contained in the most recent
feasibility study.

Targeted Focus Area: WT
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Potential Benefits: Reduced risk of meeting milestones relative to the
processing of SBW. Cost savings from increased RAM. These savings
could also apply to INEEL calcine work and Hanford vitrification.

Potential Cost Savings: >$2,000,000

Potential Cost Savings Narrative: Increasing life of melter
components will have significant cost savings impacts. Remote replacement
of components is costly and time consuming. Minimizing the amount of
maintenance on the melter and/or avoiding early replacement due to
corrosion of components will have major impact to the life-cycle cost of
operating a vitrification facility.

Technical Basis: Unavailable

Cultural/Stakeholder Basis: Unavailable

Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Unavailable

Material Stream(s): Unavailable

TSD System(s): Unavailable

Major Contaminants: Unavailable

Contaminated Media: Unavailable

Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 9/1/01

Latest Date Required: 9/1/03

Baseline Technology Information

Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

Perry, Keith J., Phone: (208) 526-1414, Email: perrkj@inel.gov, Affiliation:
BBWI, Fax: (208) 526-3499
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Kimmitt, Rod, Phone: (208) 526-5158, Email: kimmitt@inel.gov, Affiliation:
INEEL, Fax: (208) 526-5937

DOE End User POCs:

Lockie, Keith A., Phone: (208) 526-0118, Email: lockieka@inel.gov,
Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts:

Roach, Jay A., Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142

Idaho Needs

General Reference Information

Need Title: Offgas Control System and Technologies

Need Code: ID-S.1.36

Need Summary: DOE plans to treat liquid sodium-bearing wastes (SBW)
and calcined high level waste (HLW) at the Idaho National Engineering and
Environmental Laboratory (INEEL) using vitrification to convert these wastes
into glass and cemented waste forms for final disposal. Vitrification of these
wastes will generate an offgas that could contain entrained and volatilized
radionuclides, heavy metals, acid gases, articulate matter, and organic
compounds. Roadmapping activities at the INEEL have identified various
technology needs ranging from basis science research to applied
technology demonstrations that will be required to provide information for
design, construction, and safe and effective operation of the offgas system
for this vitrification facility.

Origination Date: 11/30/00 Date Record Modified: 11/30/00

Need Type: Science Need

Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-102 HLW Immobilization Facility (Privatized)

National Priority: High

Operations Office Priority: TBD

Program Priority: TBD

Problem Description Information
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Operations Office Program Description: The High-Level Waste
Program manages several types of waste at the Idaho Nuclear Technology
and Engineering Center (INTEC). These include existing acidic sodium-
bearing liquid waste, newly generated liquid wastes, and high-level solid
waste (calcine). The basic management strategy has been to calcine the
liquid waste into a stable, dry powder that is stored until it can be
immobilized for disposal in a repository. The program also includes long-
range planning and preparation of an Environmental Impact Statement
(EIS). The Record of Decision that will be issued based on the EIS has
resulted in a change of waste management strategy. The chosen EIS option
is to directly vitrify sodium-bearing and newly generated liquid wastes for
disposal to speed closure of the underground storage tanks.

Need/Problem Description: Development of a melter system (melter
and offgas system) mass and energy balance model. This is a science
need, that following development can be used in applied technology
development and demonstration. This model would be designed based on
potential conceptual designs for melter feedstreams including both waste
and additives, melter design and operation, and offgas system design and
operation. It would incorporate currently known information and
assumptions about the fate of melter feedstreams and key individual feed
components including radionuclides, C, H2O, heavy metals, Cl, S, nitrates,
and glassformers. Variations of the model could be used to evaluate
different potential permutations and how they could affect other unit
operations in the system and secondary waste generation. Without this
model, there will be significant risk that the melter and offgas system cannot
be designed or operated to adequately treat the waste, ensure worker
safety, or protect the environment at a reasonable cost.

Permutations that the model is needed to evaluate include (a) the use of
various potential nitrate reductants in the feed, (b)melter design and
operating parameters (cold cap operation, melt and plenum temperatures,
plenum operating conditions, etc), (c) design and operating approaches to
control particulate matter fouling in the offgas system, (d) offgas control
technologies for ensuring safe system operation and for meeting regulatory
and operating requirements for emissions of NOx, acid gases,
radionuclides, heavy metals including Hg, particulate matter, organic
products of incomplete destruction including CO, hydrocarbons, dioxins and
furans, and H2. At this time, various options are beingevaluated for these
permutations.

As technology development and demonstration is performed to provide
information for melter and offgas system design and operation, the model
should be updated to incorporate the new information and confirm or
change prior assumptions.In this way, the model can be used to evaluate
melter offgas properties, show how different potential offgas system designs
and technologies will perform, and determine amounts and properties of
secondary wastes.

Determination of melter offgas properties. These properties include flowrate,
temperature, gaseous composition, particulate loading, and particulate
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composition. These properties will depend on the amounts and kinds of
melter feedstreams including additives, and melter design and operation.
The design and operation of the offgas systemdepends on the range of
expected melter offgas properties. Example issues include:

Potential for slagging or fouling from particulate matter on piping or in
downstream unit operations such as NOx control or particulate matter
filtration.
Determination of NOx levels depending on amounts and kinds of feed
nitrate reductants and on melter design and operation.
Determination of levels of products of incomplete organic destruction,
including levels of CO, hydrocarbons, and H2, and how these levels
can be controlled to prevent flammability or explosion hazards in the
offgas system and meet regulatory emission limits.
Determine concentrations and speciation of acid gases including Cl, I,
and S species, so the offgas system can be designed to control these
species to meet regulatory emission limits and avoid potential
impairment from these species on downstream unit operations.
Long-term control of particulate matter slagging or fouling in the offgas
system. Uncontrolled slagging or fouling form particulate matter will be
unacceptable for long-term operation. The offgas system must be
designed and operated to limit slagging or fouling to acceptable levels
that do not impair the operation of any downstream components.
Potential control options will define how the offgas system is designed
between the melter and the particulate removal stage.

Development and demonstration of integrated and operable emissions
control technologies. The selection and sequencing of candidate emissions
control technologies depends on the capabilities of the candidate control
technologies to perform the needed emissions control under the given
operating conditions, and how those control technologies may impact other
unit operations or secondary waste generation. Example issues are as
follows:

Use of a NOx control unit operation upstream of wet scrubbing will not
only control NOx to meet potential regulatory limits, stakeholder limits,
enable regulatory offgas sampling and analysis, and minimize NOx
affects on downstream unit operations, but will also enable the wet
scrubber to readily operate with a neutral or caustic pH. Use some
NOx control technologies like thermal deNOx can also (a) destroy
levels of products of incomplete destruction to meet regulatory
emission limits and avoid potential flammable gas mixtures in the
offgas system, and (b) oxidize various S species in the offgas to SO2
for easier subsequent scrubbing. Neutral or caustic wet scrubbing may
be needed to assure the needed control efficiencies for Cl species to
meet regulatory emission limits, and to control radioactive I to prevent
radioactive I buildup in a downstream carbon bed used for Hg control.
However, the ability of candidate NOx control technologies to tolerate
levels of uncontrolled particulate matter and acid gases is either poor
or unknown. Technology needs to address this issue: (a)
Determination of if the expected levels of NOx in the melter offgas will
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exceed regulatory or stakeholder limits, or impair the operation of
downstream activities such as Hg control or sample collection and
analysis for determining regulatory compliance for other emissions. (b)
Development and demonstration of a NOx control technology that can
tolerate levels and kinds of uncontrolled particulate matter emissions
from the melter. (c) Development anddemonstration of filtration that
can remove particulate matter upstream of NOx control enough so that
performance of the NOx control unit operation is not impaired. (d)
Determination of how a wet scrubber can operate with high input NOx
levels, control Cl and I species to meet emission limits and avoid
mitigating the performance of downstream unit operations (like the
carbon bed for Hg control), and amounts, properties, and disposal
options for spent scrub solution.
If NOx is not removed upstream of the wet scrubber, soluble NO2 in
the offgas will drive the scrub solution pH into highly acidic conditions.
This may impair ability to scrub Cl and I species from the offgas, and
will impact how the spent scrub solution is handled and disposed.
Adding larger quantities of NaOH to the scrub solution will enable pH
adjustment, but will increase the amount of spent scrub solution and
will increase the concentrations of difficult-to-stabilize nitrates and Na.
Technology needs to address this issue: (a) Determination of how a
wet scrubber can operate with high input NOx levels, control Cl and I
species to meet emission limits and avoid mitigating the performance
of downstream unit operations (like the carbon bed for Hg control), and
amounts, properties, and disposal options for spent scrub solution. (b)
Determination of the extent of radioactive I buildup in carbon beds and
the impact, if any, on carbon bed operation, shielding, replacement
frequency, and disposal options.

Use and sequence of some candidate unit operations can affect the ultimate
offgas flowrate. A film cooler, used to cool the offgas to temperatures for
limiting slagging and fouling and dilute the offgas to lower concentrations of
flammable constituents below lower flammability limits, may increase the
offgas flowrate by a factor of 2-3. Use of thermal deNOx that is heated using
combustion of fossil fuels can further increase the offgas flowrate by a factor
of up to 6. Technology needs to address this issue: Determine how to avoid
slagging and fouling, avoid explosive offgas mixtures, and perform the
needed deNOx without such extensive offgas flowrate increases.

Determine the fate and disposability of spent activated carbon used for Hg
control. The frequency of carbon replacement, and disposability of spent
carbon, will depend on the retention in the carbon of not only Hg but also
other offgas contaminants including trace organics and radioactive elements
such as iodine. The buildup of organics in the carbonmay increase the
potential for bed fires, and levels of some organics such as dioxins and
furans can affect how the spent carbon can be removed. Basic science
questions to be answered include (a) What is the offgas at the inlet to the
carbon beds, (b) What will the retention of those contaminants in the
carbon, (c) How will the retention of various contaminants affect the
performance of the carbon, (d) What will be the leachability from the spent
carbon of those retained components, including Hg, and (e) what will be the
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carbon replacement frequency and disposal options based on long-term bed
performance, contaminant leachability, and disposal site acceptance
criteria?

Determine how emissions from a facility that treats mixed waste such as the
SBW can be regulated, considering that such a facility, depending on design
and operation, may not produce a combustion offgas that is regulatable
under the EPA hazardous waste combustor (HWC) maximum achievable
control technology (MACT) standards. Also, determine if there is any
advantage to DOE to design the facility so that a combustion offgas that is
regulatable under the MACT standards is not produced.

Functional Performance Requirements: Unavailable

Definition of Solution: Unavailable

Targeted Focus Area: WT

Potential Benefits: Cost-effective offgas systems that are fully MACT
compliant.

Potential Cost Savings: >$3,000,000

Potential Cost Savings Narrative: Minimization of secondary waste
streams, reduction of offgas system footprint, and ensuring full MACT
compliance will provide significant life-cycle cost savings to operation of the
vitrification facility and disposition of secondary wastes.

Technical Basis: Unavailable

Cultural/Stakeholder Basis: Unavailable

Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Unavailable

Material Stream(s): Unavailable

TSD System(s): Unavailable

Major Contaminants: Unavailable

Contaminated Media: Unavailable

Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 9/1/03

Latest Date Required: 9/1/05

Baseline Technology Information
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Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

Rindfleisch, James A., Phone: (208) 526-3114, Email: jimr@inel.gov,
Affiliation: BBWI, Fax: (208) 526-5937 
Valentine, James H., Phone: (208) 526-3267, Email: jhv@inel.gov,
Affiliation: BBWI, Fax: (208) 526-4560

DOE End User POCs:

Lockie, Keith A., Phone: (208) 526-0118, Email: lockieka@inel.gov,
Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts:

Roach, Jay A., Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142

Idaho Needs

General Reference Information

Need Title: SBW Vitrification Offgas Compositional Data and Predictive
Models

Need Code: ID-S.1.37

Need Summary: An Environmental Impact Statement (EIS) has been
prepared by DOE-ID to select the best alternative to treat the liquid wastes
in the tank farm to meet the Consent Order commitments. Although a final
Record of Decision is pending, current program direction indicates that
direct vitrification will be selected as the preferred method of treatment for
remaining sodium-bearing liquid wastes (SBW). It is anticipated that a
vitrification facility will be built, with the offgas train as a major system in the
design. In order to produce an adequate offgas system design, pilot-scale
offgas characterization data is required. Additionally, predictive models will
be required tools to evaluate and compare offgas treatment options.

Origination Date: 11/30/00 Date Record Modified: 11/30/00

Need Type: Science Need
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Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-102 HLW Immobilization Facility (Privatized)

National Priority: High

Operations Office Priority: TBD

Program Priority: TBD

Problem Description Information

Operations Office Program Description: The INEEL has operated
nuclear facilities since 1953 to support national interests for several
decades including the development of technologies for the storage and
reprocessing of spent nuclear fuel (SNF) and the resultant radioactive
wastes. Currently, 1.2 million gallons of radioactive liquid sodium-bearing
waste and 4400 cubic meters of calcine waste are in inventory at the Idaho
Nuclear Technology and Engineering Center (INTEC). This along with
increasedenvironmental awareness within the Department of Energy (DOE)
and among its contractors and stakeholders, mandate operation of existing
and future facilities in an environmentally responsible manner and require
satisfactory resolution of radioactive waste issues resulting from past
activities. The High Level Waste (HLW) Program will, ultimately,
recommend and implement technologies and processes to facilitate the
treatment and qualification of radioactive wastes for permanent disposal.
The primary scope and objectives are to meet compliance with the Site
Treatment Plan (STP), theModified Consent Order, and the Settlement
Agreement with the State of Idaho. Success will be measured in terms of
safety, life-cycle cost, regulatory compliance, schedule, and pollution
prevention.

Need/Problem Description: Approximately 1.2 million gallons of
radioactive liquid waste is currently stored in 11 tanks at the Idaho Nuclear
Engineering and Technology Center (INTEC). None of the tanks meet
RCRA requirements for double containment andseveral of the tanks (those
with pillar and panel constructed vaults) do not meet seismic requirements.
This is of great concern because the tanks are located over an aquifer. In
response to a Notice of Noncompliance regarding this issue, the INEEL is
bound by a Consent Order and a Settlement Agreement with the State of
Idaho to cease use of these tanks by specific dates; 2009 for pillar and
panel tanks and 2012 for all other tanks. The Consent Order was modified
on August 18, 1998, thereby accelerating RCRA closure of the tanks.

The Settlement Agreement also requires that all HLW at INTEC, including
the solids in the Calcine Solids Storage Facility (CSSF) be treated to make it
road ready for shipment to a repository for storage. This will involve
retrieving the calcine and treating it at INTEC in some manner to ensure that
all hazardous constituents are immobilized in a final waste form.
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An Environmental Impact Statement (EIS) has been prepared by DOE-ID to
select the best alternative to treat the liquid wastes in the tank farm to meet
the Consent Order commitments. Although a final Record of Decision is
pending, current program direction indicates that direct vitrification will be
selected as the preferred method of treatment for remaining liquid wastes.

Offgas treatment technology development is required to support conceptual
design of the vitrification offgas system. The HLW wastes and their
derivatives are considered RCRA wastes because they contain hazardous
organic compounds and heavy metals. The proposed vitrification treatment
process has the potential of emitting products of incomplete combustion
(PICs), RCRA hazardous organic compounds (aldehydes, ketones, poly-
aromatic compounds, halogenated and nitrated compounds, dioxins/furans,
etc.), heavy metals, and criteria pollutants (CO, NOx, and fine particulate).
Offgas treatment processes need to be identified, tested, and designed to
control emissions of any or all of these pollutants. Emissions limits must be
compliant with the Clean Air Act (CAA) and the Resource Conservation and
Recovery Act (RCRA). It is also anticipated that emissions will be regulated
to meet the Maximum Achievable Control Technology (MACT) standards. In
order to meet the needs for the offgas system, a detailed technology
evaluation will be required. Additionally, selection, placement, and
optimization of the components in this system must be evaluated to ensure
performance, operability, and reliability of the offgas train. In support of this
task, melter offgas compositional data will need to be determined to ensure
that the offgas system is properly specified. Additionally, models will need to
be developed to assess the performance of various offgas system design
options.

This needs statement addresses melter compositional data acquisition and
predictive model development; whereas, separate needs statements are
being prepared for other specific areas of concern relating to the offgas
treatment system.

Functional Performance Requirements: Unavailable

Definition of Solution: To obtain melter offgas compositional data, a
pilot-scale melter test (or series of tests) will be required. As a starting point
to develop adequate process simulators, modeling experts from SRS, Oak
Ridge, and Hanford who have experience in modeling vitrification offgas
systems will be consulted. Appropriate modeling tools will then be identified,
after which development of the steady-state model (with associated
submodels) and the dynamic model will begin.

Targeted Focus Area: WT

Potential Benefits: Fulfilling this need will lay the foundations for
conceptual design of the vitrification offgas system. Specifically, it will help
to ensure that the offgas system design is capable of meeting required
emission standards.

Potential Cost Savings: >$1,000,000
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Potential Cost Savings Narrative: Accurate offgas compositional
characterization data and predictive models will help to properly design and
size system components, thus reducing the cost associated with
excessively over-designing equipment. Also, a properly designed offgas
system will result in reduced operational problems and downtime, thus
resulting in additional cost savings.

Technical Basis: Unavailable

Cultural/Stakeholder Basis: Unavailable

Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Unavailable

Material Stream(s): Unavailable

TSD System(s): Unavailable

Major Contaminants: Unavailable

Contaminated Media: Unavailable

Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 4/1/01

Latest Date Required: 4/1/02

Baseline Technology Information

Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

Wood, Don, Phone: (208) 526-3747, Email: djw2@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5937 
Marshall, Douglas W., Phone: (208) 526-3657, Email: dwm1@inel.gov,
Affiliation: BBWI, Fax: (208) 526-5937

DOE End User POCs:

Lockie, Keith A., Phone: (208) 526-0118, Email: lockieka@inel.gov,
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Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts:

Roach, Jay A., Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142

Idaho Needs

General Reference Information

Need Title: Update DOE Order 435.1 Guidance Document # BNL-52527

Need Code: ID-S.1.38

Need Summary: DOE plans to treat liquid sodium-bearing wastes (SBW)
and calcined high level waste (HLW) at the Idaho National Engineering and
Environmental Laboratory (INEEL) using vitrification to convert these wastes
into glass and cemented waste forms for final disposal. Vitrification of these
wastes will generate an offgas that could contain entrained and volatilized
radionuclides, heavy metals, acid gases, articulate matter, and organic
compounds. Roadmapping activities at the INEEL have identified various
technology needs ranging from basis science research to applied
technology demonstrations that will be required to provide information for
design, construction, and safe and effective operation of the offgas system
for this vitrification facility.

Origination Date: 11/30/00 Date Record Modified: 11/30/00

Need Type: Science Need

Operation Office: Idaho

Geographic Site Name: INEEL

Project: ID-HLW-105 Closure and Stabilization Activities

National Priority: Medium

Operations Office Priority: Unavailable

Program Priority: Unavailable

Problem Description Information

Operations Office Program Description: The INEEL has operated
nuclear facilities since 1953 to support national interests, including storage
and processing spent nuclear fuel and the resulting mixed radioactive
wastes. Fuel reprocessing was discontinued, leaving approximately 1.33
million gallons of radioactive liquid, sodium-bearing, waste at the Idaho
Nuclear Technology and Engineering Center (INTEC). The High Level
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Waste (HLW) Program will research, develop, recommend and implement
technologies to safety store this radioactive waste on an interim basis in the
High Level Waste Tank Farm.. The Site Treatment Plan (STP), Consent
Order, and the Settlement Agreement with the State of Idaho dictate the
scope and objectives of this program. An environmental impact statement
(EIS) and subsequent record of decision (ROD) are the vehicles by which
waste disposition alternatives are evaluated and selected

Need/Problem Description: The INEEL has 1.33 million gallons of
acidic, liquid, radioactive, sodium bearing waste stored in 10 underground
tanks (with an additional spare tank) at the INTEC HLW Tank Farm Facility
1. These tanks must be monitored for general and localized corrosion to
assure safe storage conditions until the year 2015 . The requirements for
the structural integrity monitoring of these HLW Tanks are described in a
DOE Order and its' referenced guidance document.These tanks have a
300,000 gallon capacity and are constructed from either 304L or 347
stainless steel and contain, acidic sodium bearing waste. The possible
corrosion and seismic failure considerations would be different from the
carbon steel tanks storing basic waste that are used at the other DOE
sites.The BNL Guidance document needs to be updated to reflect the
design, materials of construction, waste chemistry, and external loading
(seismic, retrieval, etc) conditions for the INEEL HLW tanks. Improvements
to the Guidance document to provide more specific guidance are also
needed. The general topics of load combinations, flaw stability analysis,
safety margins, and inspections should be revisited and improved to
facilitate structural integrity demonstration of the INEEL HLW tanks.

Functional Performance Requirements: Unavailable

Definition of Solution: Unavailable

Targeted Focus Area: WT

Potential Benefits: Unavailable

Potential Cost Savings: >$500,000

Potential Cost Savings Narrative: Clear rules on implementation of
DOE O 435.1 will result in a clear path to completion of the requirements at
the INEEL and other DOE sites.

Technical Basis: Unavailable

Cultural/Stakeholder Basis: Unavailable

Environment, Safety, and Health Basis: Unavailable

Regulatory Drivers: Unavailable

Milestones: Unavailable

Material Stream(s): Unavailable
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TSD System(s): Unavailable

Major Contaminants: Unavailable

Contaminated Media: Unavailable

Volume/Size of Contaminated Media: Unavailable

Earliest Date Required: 9/1/02

Latest Date Required: 1/1/05

Baseline Technology Information

Baseline Technology/Process: Unavailable

Life-Cycle Cost Using Baseline: Unavailable

Uncertainty on Baseline Life-Cycle Cost: Unavailable

Completion Date Using Baseline: Unavailable

Points Of Contact (POC)

Contractor End User POCs:

Mizia, Ron, Phone: (208) 526-3352, Email: rma@inel.gov, Affiliation: INEEL,
Fax: (208) 526-4902
Sindelar, Robert, Phone: (803) 725-5298, Email: robert.sindelar@srs.gov,
Affiliation: SRTC, Fax: (803) 725-4553

DOE End User POCs:

Lockie, Keith A., Phone: (208) 526-0118, Email: lockieka@inel.gov,
Affiliation: DOE-ID, Fax: (208) 526-0553

Other Contacts:

Roach, Jay A., Phone: (208) 526-4874, Email: arh@inel.gov, Affiliation:
BBWI, Fax: (208) 526-5142

Savannah River Site Needs
Need Title: Technetium Chemistry Under Waste Removal Conditions

ID Number: SR01-2049-S

Date: November 2000

Need Description: A better understanding of the chemistry of
technetium and other significant waste contaminants is needed to improve
waste removal in preparation for tank closure.
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Need Category: Science

Need Operations/Field Office: DOE Savannah River Site

Site: SRS

End User Program: High Level Waste Management

Priority Rankings: End User Program Ranking 1 of 5 science needs 
ACPC Priority 1

Project Baseline Summary (PBS) Number/Title: SR-HL03/Waste
Removal and Tank Closure

WBS Number: 1.05.03

Waste Stream: ACPC Disposition Map HAO, HAP

Critical Path and Activities: HLW Tank Closure

Targeted Focus Area: Tanks Focus Area

Problem Description: A better understanding is needed of the chemistry
of technetium and other compounds critical to HLW Tank Closure under the
conditions of waste removal. During waste removal, conditions are different
than during normal operation of the tank. A better understanding of these
new chemical conditions is needed to properly plan and execute waste
removal and closure of HLW tanks.

Before waste tanks can be closed, the residual waste in the tank must be
removed. The SRS closure plan1 requires that residual waste left in the tank
be sampled and characterized to determine what contaminants will remain
in the tank. The characterization information is used to predict the long-term
environmental performance of the closed tank system. The South Carolina
Department of Health and Environmental Control reviews the performance
evaluation to determine if tank closure should proceed.

In the two tanks closed at SRS to date, Tank 17 and 20, samples showed
that the levels of Tc-99 in the residual sludge were elevated significantly
relative to predictions made based on knowledge of the waste sent to the
tank. In Tank 20, Tc-99 levels were elevated about 15 times the predicted
levels. In Tank 17 Tc-99 were elevated by about a factor of 5. Similar
elevations of Tc-99 concentrations have been observed in the residuals of
one tank at Hanford and the main waste storage tank at West Valley.

These differences are significant because Tc-99 dominates the radionuclide
dose after closure of the waste tanks. For waste Tanks 17 and 20, the dose
from Tc-99 was still low enough to be acceptable. But there are many tanks
at SRS and at other sites for which an increase of 15 times the predicted
value for Tc-99 would change the planned waste removal needed before
closure.
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One possibility for the high values is that Tc-99 is being carried into Low-
Heat Waste (Second Cycle Waste from PUREX Solvent Extraction) in much
higher quantities than predicted by current SRS models. Another possibility
is that Tc-99 is forming some unknown compound or perhaps is being
sorbed on some unrecognized compound. In Tank 20 at SRS, piles of
cryolite (Na3AlF6), a compound previously not identified in SRS waste
tanks, were found among the residual sludge. There is no evidence that
cryolite caused or didn't cause the increase in Tc-99, but this is just one
example of unusual chemical conditions being observed in a waste tank that
has undergone waste removal.

The existence of previously unrecognized compounds during waste removal
is not surprising because the chemical conditions near the end of waste
removal are different than the conditions that existed in most of these tanks
during their operating history. During most of their history, the tanks had
high concentrations of salts. During waste removal, most of the soluble salts
are washed out, and salt levels in the supernate are drastically reduced.
Thus, the solubility of many compounds is considerably different than the
conditions that existed during normal operation of the tank.

Potential Benefits: A better understanding of the chemistry of
technetium and other critical compounds would allow more confident
planning of waste removal and closure from HLW tanks at SRS and other
DOE sites. Also, if specific compounds could be identified that are
precipitating or absorbing the contaminants of interest, it may be possible to
identify strategies (such as special cleaning agents) to remove these
contaminants.

A better understanding of the chemistry would

Improve the planning of the tank closure process at SRS and other
DOE sites
Potentially improve the schedule or reduce the cost of tank closure
Potentially reduce the number of samples that would be needed. If the
chemistry is not well known, then a larger number of samples will be
needed to cover the uncertainty.

Schedule Requirements:

FY01 - Complete basic studies of technetium chemistry under tank
closure conditions.
FY02 - Develop strategies for removal/immobilization of technetium.

Consequences of Not Filling Need: Not filling the need would result
in more uncertainty in planning the HLW waste removal and tank closure
programs. This uncertainty could result in money and time being spent
needlessly on tank closure efforts if waste removal is planned too
conservatively, or, conversely, in delays and overruns if not enough cleaning
is planned.

Corresponding Needs/Opportunity Statements: SR99-2037 Tank
Heel Removal/Closure Technology
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Points Of Contact

Site Technical Point-of-Contact:

Paul D. d'Entremont, Westinghouse Savannah River Company, Bldg. 703-
H, P. O. Box 616, Aiken S. C. 29802, Phone 803-208-8727, Fax 803-208-
3179, Paul.dentremont@srs.gov

Department of Energy End User Representative Point of
Contact:

Thomas S. Gutmann, Programs Division, U. S. Department of Energy
Savannah River Operations Office, P. O. Box A Aiken, S. C., 29802, Phone
(803) 208-7408, Fax (803) 208-6441, thomas.gutmann@srs.gov

1 Industrial Closure Plan for F- and H-Area High-Level Waste Tanks," Rev. 1, 10 July 1996

Savannah River Site Needs
Need Title: Fracture Toughness Properties for Carbon Steel Utilized for
Nuclear Waste Containment Vessels

ID No: SR01-2050S

Date: November 2000

Need/Opportunity Description: Fundamental research is essential to
build a materials property database which includes fracture toughness
properties. These properties are critical for the analysis of current structural
integrity and life extension of nuclear waste containment vessels.

Need/Opportunity Category: Science

Needed Operations/Field Office: DOE Savannah River Site

Site: Savannah River Site - Waste Tank Farm

End User Program: High Level Waste Management

Priority Rankings: End User Program Rankings 4 of 5 Science needs 
ACPC: Priority: 1

Project Baseline Summary (PBS) Number/Title: SR-HL01/H Tank
Farm, SR-HL02/F Tank Farm

WBS Number: 1.05.01, 1.05.02

Waste Stream: ACPC Disposition Map HAA, HAD, HAQ

Critical Path and Activities: HLW System Upgrades

Targeted Focus Area: Tanks Focus Area
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Problem Description: Background: The wastes from recovery of
plutonium and uranium are stored in large, near surface carbon steel tanks
with multiple containment barriers to prevent leakage into the surrounding
environment. The oldest tanks (ca. 1955) were constructed of carbon steel
specified as ASTM A285 Grade B. In the past, leaks have been detected in
the primary vessel walls in some tanks. Nitrate stress corrosion cracking
has been identified as the mechanism that caused these cracks. Previous
analyses have established limits on corrosion inhibitors in the waste
supernate, defined a minimum wall temperature, and established fill limits
for flawed tanks, which mitigate further degradation of the tank and ensure
structural stability. These analyses are being re-evaluated in response to
the recent observation of a crack in one of the tanks. This crack originates
near a repaired section of the mid-tank girth weld and follows a curved path
in the lower shell plate.

Assessment of the structural stability of the waste tanks calculates the
response of the structures with their known flaws to normal load from the
contained waste and to postulated seismic events. The validity of the
assessment depends in part on the available mechanical property database.
Tensile properties were supplied for several heats of the steel that were
utilized to construct the tanks. However, charpy impact data on one sample
of steel is the only fracture data available. Application of contemporary
fracture analyses requires fracture properties that are not available for the
specific heats of steel in the waste tanks.

The fracture toughness depends primarily on temperature, material
composition, grain size of the material, thickness of specimen, and rolling
direction of the plate. A series of tests should be designed to determine
realistic fracture properties which takes into account these variables and
develops a database of fracture properties for carbon steels.

Potential Benefits:

Improve confidence in structural assessments
Determine fill limits for waste tanks
Determine inspection intervals

Schedule Requirements:

FY01 - Complete Materials Property Characterization
FY02 - Develop Advanced Fracture Mechanics

Consequence of Not Filling Need/Opportunity: Without adequate
materials characterization, assessment of the fracture mechanics of SRS
waste tanks will require conservative material properties that may overly
restrict tank operating limits.

Corresponding Technology Needs/Opportunities: Liquid
Radioactive Waste Handling Vessels 

Points Of Contact
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Site Technical Point-of-Contact:

Natraj Iyer, Westinghouse Savannah River Company, Bldg. 773-A, P. O.
Box 616 Aiken, S. C. 29802 Phone (803) 208-6052, Fax (803) 208-6158,
bill.herley@srs.gov

Department of Energy End User Representative Point of
Contact:

Thomas S. Gutmann, Programs Division, U. S. Department of Energy
Savannah River Operations Office, P. O. Box A, Aiken, S. C. 29802, Phone
(803) 208-7408, Fax (803) 208-6441, thomas.gutmann@srs.gov

Savannah River Site Needs
Need Title: Develop an Alternative Sorbent To Replace Monosodium
Titanate For Strontium and Actinide Removal

ID No: SR01-2053S

Date: October 1999

Need/Opportunity Description: New materials having improved
strontium and actinide removal performance are needed to replace MST.

Need/Opportunity Category: Science

Need Operations/Field Office: DOE Savannah River Site

Site: Savannah River Site - Waste Tank Farm

End User Program: High Level Waste Management

Priority Rankings: End User Program Rankings 2 of 5 Science needs 
ACPC: Priority: 3

Project Baseline Summary (PBS) Number/Title: SR-HL01/H Tank
Farm, SR-HL02/F Tank Farm

WBS Number: 1.05.01, 1.05.02

Waste Stream: ACPC Disposition Map HAA, HAD, HAQ

Critical Path and Activities: HLW System Upgrades

Targeted Focus Area: Tanks Focus Area

Improved Analytical Method

Problem Description Background: Significant cost reduction in the
permanent disposal of high-level wastes (HLW) can be achieved by
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concentrating the radioactive components into a small volume for
incorporation in a highly durable borosilicate wasteform such as borosilicate
glass and the disposing of the bulk of the waste in a less expensive low-
level wasteform. To meet regulatory requirements for low-level waste
disposal, liquid wastes must be treated to remove radioisotopes of cesium,
strontium and transuranics. Salt processing alternatives under evaluation at
the Savannah River Site currently specify the use of a monosodium titanate
(MST) material for the removal of strontium and actinides. An improved
material capable of removing strontium and actinides from alkaline waste
solutions is needed.

Important characteristics of the MST for use in strontium and actinide
removal include the capacity, removal rate and filterability. Recent testing
indicates that MST exhibits excellent removal rate and capacity for strontium
but not for the actinides. This results in significant impacts on the design of
the salt processing facility design and downstream operations such as the
Defense Waste Processing Facility (DWPF). For example, slow reaction
rates result in the need for large reaction tanks to meet volumetric
processing requirements. Also, adsorption capacity impacts the amount of
MST required to achieve the necessary actinide removal. Increased usage
of MST could result in the production of more glass canisters in the DWPF
since there is a limit on the solubility of titanium in the borosilicate glass.
Furthermore, testing of crossflow filter performance with slurries containing
MST and sludge indicate low filter fluxes. Consequently, the salt processing
facility would require a much greater number of filters to provide sufficient
filter surface area to meet volumetric processing requirements

Potential Benefits: Development of an improved material for strontium
and actinide removal would decrease the size and cost of the SRS salt
processing facility. An improved material would also decrease the risk of
increased number of HLW glass canisters as a result increased titanium fed
to the DWPF.

Schedule Requirements:

FY01 - Identify improved strontium and actinide sorbent for use in salt
processing alternatives
FY02 - Complete acceptance testing for incorporation into the SRS
flowsheet for HLW liquid waste processing.

Consequence of Not Fulfilling Need: Not filling the need would result
in considerable additional costs and risks in processing of HLW at SRS.

Corresponding Technology Needs/Opportunities: Liquid
Radioactive Waste Handling Vessels

Points of Contact

Site Technical Point-of-Contact:

David Hobbs, Westinghouse Savannah River Company, Bldg. 773-A, P. O.
Box 616, Aiken, S. C. 29802, Phone (803) 725-2838, Fax (803) 725-4704,
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david.hobbs@srs.gov

Department of Energy End User Representative Point of
Contact:

Thomas S. Gutmann, Programs Division, U. S. Department of Energy,
Savannah River Operations Office, P. O. Box A, Aiken, S. C. 29802, Phone
(803) 208-7408, FAX (803) 208-6441, thomas.gutmann@srs.gov

Savannah River Site Needs
Need Title: Develop Improved Radiochemical Analysis for High Ionic
Strength Samples

ID No: SR01-2054S

Date: November 2000

Need/Opportunity Description: Fundamental research in analytical
chemistry to develop methodology to analyze high ionic strength samples
without the attendant problems associated with dilution.

Need/Opportunity Category: Science

Need Operations/Field Office: DOE Savannah River Site

Site: Savannah River Site - Waste Tank Farm

End User Program: High Level Waste Management

Priority Rankings: End User Program Rankings 5 of 5 Science needs
ACPC: Priority: 3

Project Baseline Summary (PBS) Number/Title: SR-HL01/H Tank
Farm, SR-HL02/F Tank Farm

WBS Number: 1.05.01, 1.05.02

Waste Stream: ACPC Disposition Map HAA, HAD, HAQ

Critical Path and Activities: HLW System Upgrades

Targeted Focus Area: Tanks Focus Area

Improved Analytical Method

Problem Description Background: Common methods for the
elemental analysis of high-level wastes (HLW) include atomic absorption
spectroscopy (AAS), inductively coupled plasma emission spectroscopy
(ICP-ES) and inductively coupled plasma mass spectrometry (ICP-MS).
These methods feature the capability to detect most of the periodic table
over a wide range of concentrations.
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Pretreatment and disposal of HLW requires elemental characterization to
ensure that radionuclide separation and solidification processes will operate
as designed and that all regulatory requirements are met. An example
includes the detection of palladium, which is known to be catalyst for the
decomposition of tetraphenylborate salts produced in the removal of
radiocesium. Another example is the detection of radioisotopes that must be
removed for the liquid waste to meet low-level requirements.

Because of the high alkali concentration in the alkaline HLW waste stored
throughout the Department of Energy facilities, these analytical methods
feature high detection limits. The detection limits are high due to the large
dilution factors needed to reduce the alkali content (primarily sodium) to
levels that can be handled by the analytical instrumentation. Because of the
large dilution of the sample, the lower detection limit may be at or above the
value needed for supporting processing and disposal. Thus, development of
an analytical preparation method is needed to selectively remove sodium
without significant dilution of HLW samples.

Potential Benefits: Development of a sodium separation method for
analytical samples will improve the lower limits of detection for the
determination of elements and radioisotopes by AAS, ICP-ES and ICP-MS
methods. Having a lower detection limit improves the accuracy of these
methods for the determination of trace elements and radioisotopes in HLW.
In certain instances improved analytical methods will also limit or prevent
costly rework of HLW by determining problematic analytes prior to
pretreatment operations.

Schedule Requirements:

FY01 - Complete basic studies evaluating alkaline-side sodium
separation methods.
FY02 - Complete verification of separation method with radioactive
waste samples.

Consequence of Not Fulfilling Need: Not filling the need would result
in poorer analytical accuracy and the inability to quantify important elements
and radioisotopes that are required in the pretreatment and disposal of
HLW. As a result there is increased risk that considerable time and money
being spent to rework waste to meet necessary disposal requirements.

Corresponding Technology Needs/Opportunities: Liquid
Radioactive Waste Handling Vessels

Points of Contact

Site Technical Point-of-Contact:

David Hobbs, Westinghouse Savannah River Company, Bldg. 773-A, P. O.
Box 616, Aiken, S. C. 29802, Phone (803) 725-2838, Fax (803) 725-4704,
david.hobbs@srs.gov
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Department of Energy End User Representative Point of
Contact:

Thomas S. Gutmann, Programs Division, U. S. Department of Energy,
Savannah River Operations Office, P. O. Box A, Aiken, S. C. 29802, Phone
(803) 208-7408, FAX (803) 208-6441, thomas.gutmann@srs.gov

Savannah River Site Needs
Need Title: Develop Solvent Extractant System for Co-Removal of
Cesium Strontium And Other Actinides

ID No: SR01-2058S

Date: November 2000

Need/Opportunity Description: A composite blend of crown eithers
working in the same solvent extraction system has the potential for co-
removal of cesium, strontium and actinides to reduce the cost of processing
HLW at Savannah River. A solvent-extraction methodology is needed that
meets the site decontamination requirements and is robust to degradation
by chemical and radiolytic pathways. For acceptable performance, the
technology should possess high selectivity, efficient extraction and stripping,
and good hydraulic behavior. The strip effluent concentrated in the target
radionuclides should be compatible with the current vitrification process
being used at Savannah River. Downstream impact of the raffinate on
production of the low-level wasteform should be minimal.

Need/Opportunity Category: Science

Need Operations/Field Office: DOE Savannah River Site

Site: Savannah River Site - Waste Tank Farm

End User Program: High Level Waste Management

Priority Rankings: End User Program Rankings 3 of 5 Science needs 
ACPC: Priority: 3

Project Baseline Summary (PBS) Number/Title: SR-HL13 Salt
Disposition

WBS Number: 1.05.13

Waste Stream: ACPC Disposition Map HAF, HAG

Critical Path and Activities: Salt Processing

Targeted Focus Area: Tanks Focus Area

Problem Description Background: Significant cost reduction in the
permanent disposal of high-level wastes (HLW) can be achieved by
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concentrating the radioactive components into a small volume for
incorporation in a highly durable borosilicate wasteform such as borosilicate
glass. The bulk of the waste can then be disposed of in a less expensive
low-level wasteform, such as a cementitious grout or salt-stone. To meet
regulatory requirements for low-level waste disposal, liquid wastes must be
treated to remove radioisotopes of cesium, strontium, and actinides. Salt
processing alternatives under evaluation at the Savannah River Site (SRS)
currently specify the use of a monosodium titanate (MST) material for the
removal of strontium, and actinides. Recent testing indicates that MST
exhibits excellent removal rate and capacity for strontium but not for the
actinides. This results in significant impacts on the design of the salt
processing facility design and downstream vitrification and salt-stone
production at the Defense Waste Processing Facility (DWPF). In addition,
the use of MST and subsequent filtration may require a significant footprint
in a highly shielded facility. One of the alternatives for salt processing being
considered at the SRS is Caustic-Side Solvent Extraction (CSSX), which
uses a calixarene extractant in an aliphatic diluent modified with a
fluorinated alcohol. The current baseline flowsheet specifies a MST strike,
followed by filtration, and then CSSX to remove Cs-137. Significant value
could be added to this alternative if CSSX could be improved by modifying
the solvent system to remove the strontium and actinides in addition to
cesium. As a general approach to high-level waste treatement, the
combined solvent-extraction concept has been successfully tested in the
past 6-7 years at various DOE laboratories and in other countries. However,
it has only been tested for acidic waste types. Thus, it is likely that a new
solvent must be developed for alkaline wastes, either based on the CSSX
solvent or an entirely new solvent system.

Potential Benefits: Development of a composite blend of calixarene
eithers an improved material for strontium and actinide removal would
decrease the size and cost of the SRS salt processing facility. An improved
material would also decrease the risk of increased number of HLW glass
canisters as a result increased titanium fed to the DWPF.

Schedule Requirements:

FY02 - Identify improved strontium and actinide extractants for use in
the solvent extraction flowsheet.
FY02 - Complete acceptance testing for incorporation into the SRS
flowsheet for HLW liquid waste processing.

Consequence of Not Fulfilling Need: Not filling the need would result
in considerable additional costs and risks in processing of HLW at SRS.

Corresponding Technology Needs/Opportunities: Liquid
Radioactive Waste Handling Vessels

Points of Contact

Site Technical Point-of-Contact:

Reid Peterson, Westinghouse Savannah River Company, Bldg. 773-A, P.
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O. Box 616, Aiken, S. C. 29802 Phone (803), FAX (803)
Reid.peterson@srs.gov

Department of Energy End User Representative Point of
Contact:

Thomas S. Gutmann, Programs Division, U. S. Department of Energy,
Savannah River Operations Office, P. O. Box A, Aiken, S. C. 29802, Phone
(803) 208-7408, FAX (803) 208-6441, thomas.gutmann@srs.gov
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Table A.1. Tanks Focus Area Needs Submitted by Sites

Site
Need # Need Title

TFA
Response #

Hanford Site

RL-
WT01

Technetium-99 Analysis in Hanford Tank Waste and Contaminated Tank Farm Areas A9264

RL-
WT04

Double Shell Tank Corrosion Monitoring A9143

RL-
WT05

Remote Inspection of High-Level Waste Single-Shell Tanks A9175,
AA1S1
AA7S1

RL-
WT09

Representative Sampling and Associated Analysis to Support Operations and Disposal A9246

RL-
WT013

Establish Retrieval Performance Evaluation Criteria A9367,
A9947
AA203,
AA1S1
AA3S2

RL-
WT015

Standard Method for Determining Waste Form Release Rate A9748

RL-
WT016

Glass Monolith Surface Area A9749

RL-
WT017

Long-Term Testing of Surface Barrier A9950

RL-
WT018

Testing of Sand-Gravel Capillary Barrier A9950

RL-
WT021

Cleaning, Decontaminating and Upgrading Hanford Pits A9352,
AA1S1

RL-
WT022

Tank Knuckle NDE A9175,
AA1S1

RL-
WT023

Prediction of Solid Phase Formation in Static and Dynamic Hanford Tank Waste
Solutions

A9367,
A9554
AA3S1

RL-
WT024

Enhanced Sludge Washing Process Data A9555,
AA3S1
AA5S1

98026 Tank Leak Detection Systems for Underground Single-Shell Waste Storage Tanks
(SSTs)

A9156

RL- Tank Leak Mitigation Systems A9157,



Site Needs Assessment FY 2000

http://emslws03/tfa/program/needs00/tbla_1.stm[10/13/2009 11:30:32 AM]

WT027 AA1S1
AA3S2

RL-
WT029

Data and Tools for Performance Assessments A9958

RL-
WT060

Better Waste Mixing Mobilization A9359,
AA3S1

RL-
WT061

Reactive Barriers to Contaminant Migration A9960

RL-
WT062

Variable Suction Level Transfer Pump A9365

RL-
WT063

PHMC Retrieval and Closure - Hanford SST Saltcake Dissolution Retrieval A9362,
A9554
AA3S1,
AA3S2

RL-
WT064

PHMC Retrieval and Closure - Hanford Past Practice Sluicing Improvements A9367,
AA3S1
AA3S2

RL-
WT065

Direct Inorganic and Organic Analyses of High-Level Waste A9264

RL-
WT066

Compositional Dependence of the Long Term Performance of Glass as a Low-Activity
Waste Form

A9748,
AA7S1

RL-
WT067

Improved DST Integrity NDE Measurement Tools A9175,
AA1S1

RL-
WT068

Radionuclide Source Term from Tank Residuals A9588

RL-
WT069

Value of Information Decision Analysis for Tank Farm Closure A9924

RL-
WT070

Uncertainty Estimation of Hanford Best Basis Toxic Waste Inventory, Concentration,
Phase and Waste Type

A9555,
AA3S1
AA5S1

RL-
WT071

Provide Laboratory Development Support and ESP Modeling Support for the Back
Dilution of Tank 241-SY-101

A9554,
AA3S1

RL-
WT072

Use of Handheld Technology to Automate Operator Data Sheets for Tank Farm
Operations

AA101

RL-
WT080

Advanced/Improved Vitrification A9768,
A9773
AA7S1,
AA7S2

RL-
WT081

Sulfate Accumulation in Low Activity Waste A9773,
AA7S1
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RL-
WT082

Crystalline Silicotitanate Non-Elutable Sorbent A9570

RL-
WT083

Rapid PCB Screening Technology A9264

RL-
WT084

Extension of Glass Properties Model to Lower Silica Compositions A9773

RL-
WT085

Retrieval of Waste Heel from 340 Radioactive Liquid (Low-Level/Mixed Waste Vault)
Vault Tanks

A9382

RL-
WT031-
S

Rapid Waste Characterization AA202

RL-
WT032-
S

Monitoring of Key Waste Physical Properties During Retrieval and Transport A9278

RL-
WT035-
S

Moisture Flow and Contaminant Transport in Arid Conditions A9958

RL-
WT037-
S

Sludge Treatment A9555,
AA3S1
AA5S1

RL-
WT038-
S

Process Models for Sludge Treatment A9555,
AA3S1
AA5S1

RL-
WT040-
S

Mechanisms of Line Plugging A9376,
A9554
AA3S1

RL-
WT041-
S

Radionuclide Partitioning None

RL-
WT043-
S

Effect of Human and Natural Influences on Long-Term Water Distribution A9958

RL-
WT044-
S

Distribution of Recharge Rates A9958

RL-
WT045-
S

Vadose Zone Flow Simulation Tool Under Arid Conditions A9958

RL-
WT046-
S

Getter Materials A9960

RL- Effect of Processing on Gas Release, Waste Sedimentation, Rheological, and Other A9554,
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WT049-
S

Behaviors AA3S1

RL-
WT052-
S

Characterization of Organic Species in Waste Feed to LAW and HLW Treatment
Facilities

A9264

RL-
WT053-
S

Contaminant Mobility Beneath Tank Farms None

RL-
WT054-
S

Solids Yield During Mixer Pump Mobilization A9359

RL-
WT056-
S

Half-Lives of Se-79 and Sn-126 A9958

RL-
WT075-
S

HLW Solid Phase Characterization A9554,
AA3S1

RL-
WT076-
S

Plutonium Interaction with Silicates None

RL-
WT077-
S

Improvements to Salt Well Pumping A9362,
AA3S2

RL-
WT078-
S

Plutonium Segregation and Association in HLW A9555,
AA3S1
AA5S1

RL-
WT079-
S

Double-Shell Tanks Corrosion Chemistry A9143

INEEL

ID-
2.1.06

TRU, Cs and Sr Removal from High Activity Wastes A9501

ID-
2.1.15

Neutralization of Newly Generated Liquid Wastes A9502

ID-
2.1.16

Decontamination Facility/Analytical Facility Waste Reduction A9264,
A9508

ID-
2.1.17

Develop New Filter Leach Process A9508

ID-
2.1.19

EPA Methods Sample Collection and Analysis Verification/Development A9206

ID- Tank Annulus/Vault Inspection A9175,
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2.1.20 AA1S1

ID-
2.1.23

Low-Activity Wasteform Qualification A9719

ID-
2.1.24

Integration/Optimization of High Activity Waste/Low Activity Waste Process Flowsheet A9709

ID-
2.1.25

Ion-Exchange System for Water Runoff A9510

ID-
2.1.26

Direct Tank Sampler for Tank Solution Characterization A9246

ID-
2.1.27

Blowback Metal Filters for Solids (Calcine) Retrieval A9171

ID-
2.1.28

Cs and Sr Removal from Newly Generated Liquid Waste A9570,
A9719

ID-
2.1.29

Evaluate Chloride Corrosion Potential (LET&D/PEWE/Future Processes) A9514

ID-
2.1.30

Remove/Treat Chlorides (LET&D/PEWE/Future Processes) A9514

ID-
2.1.31

Characterization of Entrainable Solids in Tank Waste A9216

ID-
2.1.35

Direct Immobilization of INTEC Sodium-Bearing Waste and Newly Generated Liquid
Wastes

A9719

ID-
2.1.36

Mercury Removal from Liquid Wastes A9518

ID-
2.1.38

Conditioning of Low Activity Wastes for Treatment A9719

ID-
2.1.39

Acceptance Criteria for LAW Disposal in Underground Storage Tanks A9924

ID-
2.1.40

Low Activity Waste Grout Sorbent Addition to Reduce Leachability A9719

ID-
2.1.41

HLW Process Offgas Treatment A9722

ID-
2.1.42

Acceptance Criteria for Tank Closure A9924

ID-
2.1.43

Certify LDUA Sampler as EPA-Approved Method of Sampling Tank Heel Liquids A9246

ID-
2.1.44

Certify LDUA Sampler as EPA-Approved Method of Sampling Tank Heel Solids A9246

ID-
2.1.45

Acceptance Criteria for Grouting Tank Heels A9924
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ID-
2.1.46

Management of Tank Heel Liquids 99023, 99101

ID-
2.1.47

Management of Tank Heel Solids A9923

ID-
2.1.48

Wasteform Qualification for Low-Activity Waste in Underground Storage Tanks A9924

ID-
2.1.49

Acceptance Criteria for High Activity Waste/Low Activity Waste A9730

ID-
2.1.50

Solids Waste (Calcine) Retrieval A9331

ID-
2.1.51

Develop Calcine Dissolution Kinetics for Solid/Liquid Equilibria A9532

ID-
2.1.52

Characterization of Solids from Calcine Dissolution A9532

ID-
2.1.56

Mercury Treatment for Aluminum Calcine A9501,
A9518

ID-
2.1.57

Conditioning of HAW for Treatment A9768,
AA7S2

ID-
2.1.58

HAW Immobilization A9768,
A9773
AA7S1,
AA7S2

ID-
2.1.62

Acceptance Criteria for Bin Set Closure A9924

ID-
2.1.64

Solid_Liquid Separation Equipment Development and Application A9584

ID-
2.1.65

Treatment/Disposition of Removed Tank Solids A9709

ID-
2.1.66

Treatment/Disposition of Spent Ion Exchange Resins A9719,
A9768
A9773,
AA7S1

ID-
2.1.67

High-Level Waste Slurry Handling A9278,
A9361
A9365,
AA7S2

ID-
2.1.68

Technetium Removal from INEEL High Level Waste A9501

ID-
2.1.69

Solids Waste (Calcine) Retrieval from CSSF1 A9331
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ID-
2.1.70

Low-Activity Waste Biodegradation Test AA902

ID-
2.1.71

Grout/Heel Mix in Place System A9985

ID-
2.1.72

Alternate Heel Sampling Systems AA203,
AA1S1

ORR

OR-TK-
01

Tank Waste Characterization A9143,
A9175
AA1S1

OR-TK-
02

Tank Solid Waste Retrieval A9359,
A9367
A9382,
AA3S2

OR-TK-
04

Sludge Mixing and Slurry Transport A9278,
A9554
AA3S1

OR-TK-
05

Tank Sludge and Supernatant Separations A9555,
A9586
AA3S1,
AA5S1

OR-TK-
06

Tank Sludge Supernatant Immobilization A9719

OR-TK-
09

Tank Closure A9923,
A9985

OR-TK-
11

Tank Supernatant Pretreatment A9570,
A9586

SRS

SR00-
1011

Demonstrate Evaporation Technologies to Reduce Generation of Secondary Waste
Volume from Consolidated Incineration Facility

A9586

SR00-
2027

Demonstrate Alternative Filtration Technologies to Replace HEPA Filters A9171

SR00-
2028

Alternative Waste Removal Technology A9359,
A9362
AA3S1,
AA3S2

SR00-
2029

Alternative DWPF Canister Decon Technology A9772

SR00-
2031

Develop Remote Technology to Improve DWPF Operations A9374
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SR00-
2032

Optimize Melter Glass Chemistry and Increase Waste Loading A9773,
AA7S1
AA7S2

SR00-
2033

Provide Alternative Processing and/or Concentration Methods for DWPF Recycle
Aqueous Streams

A9566

SR00-
2034

Second Generation Salt Feed Preparation A9570

SR00-
2035

Develop Advanced Techniques for Life Extension of High Level Waste Tanks and
Piping

A9175,
AA1S1

SR00-
2036

Develop Improved HLW Melter A9768,
A9773
AA7S1,
AA7S2

SR00-
2037

Tank Heel Removal/Closure Technology A9157,A9175
A9278,
A9352
A9359,
A9363
A9365,
A9367
A9382,
A9554
AA203,
AA204
AA303,
AA1S1
AA3S1,
AA3S2

SR00-
2039

Methods to Unplug Waste Transfer Lines A9376,
A9554
AA3S1

SR00-
2040

Demonstrate Remote Decommissioning and Disassembly of High Level Waste
Processing Equipment

A9777

SR00-
2041

Develop Advanced Mixing Technology A9359

SR00-
2044

In-Situ Technology for Waste Characterization A9278,
AA201
AA202

SR00-
2045

In-Situ Waste Tank Corrosion Probe A9143

SR00-
2051

Technology to Mitigate Effects of Technetium Under Tank Closure Conditions A9588,
A9960

SR00-
2052

Aluminum Dissolution from HAW Sludge and its Impact on Downstream Salt
Processing

A9555,
AA3S1
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AA5S1

SR00-
2055

Increase in Applicability/Efficiency of High-Level Waste Planning Tool A9709

SR00-
3022

In-situ Grouting and/or Retrieval of waste from Underground Tanks (Formerly Used for
the Storage of Radioactive Solvents)

A9923,
A9985

SR00-
2049-S

Technitium Chemistry Under Waste Removal Conditions A9588

SR00-
2050-S

Fracture Toughness Properties for Carbon Steel Utilized for Nuclear Waste Containment
Vessels

A9175,
AA1S1

SR00-
2053-S

Develop an Alternative Sorbent to Replace Monosodium Titanate for Sr and Actinide
Removal

A9570

SR00-
2054-S

Develop Improved Radiochemical Analysis for High Ionic Strength Samples A9264

WVDP

OH-
WV-902

Decontamination of High-Level Waste (HLW) Canisters (WVDP-2-99) A9772

OH-
WV-903

Vitrification Expended Material Processing (WVDP-3-99) A9777

OH-
WV-904

High Level Waste Tank Closure A9950,
AA310

OH-
WV-905

Retrieval of Tank Heels A9361,
A9382

OH-
WV-906

Radioactivity Measurement of High-Level Waste Tank Residuals AA202

OH-
WV-907

High-Level Waste Tank Interim Maintenance A9175,
AA1S1

OH-
WV-908

Decontamination of High-Level Waste Contaminated Equipment AA311

OH-
WV-914

Development of Grout for In-Situ closure A9923
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Table A.2.  Tanks Focus Area Site Needs Distributed within the Problem Element Structure

PE# Problem Element Title Site Need
Pri Function

1.1 Store Waste
1.1.1 Extend Tank Life
1.1.1.1 Monitor Tank Integrity/Avoid Corrosion
 RL-

WT04
Double-Shell Tank Corrosion Monitoring Hanford 1 Safety

 RL-
WT05

Remote Inspection of High-Level Waste
Single Shell Tanks

Hanford 2 Safety

 RL-
WT022

Tank Knuckle NDE Hanford 2 Safety

 RL-
WT067

Improved DST Integrity NDE Measurment Tools Hanford 2 Safety

 RL-
WT072

Use of Handheld Technology To Automate Hanford 2 Safety

 RL-
WT079-
S

Double Shell Tanks Corrosion Chemistry Hanford 1 Safety

 ID-
2.1.20

Tank Annulus/Vault Inspection INEEL 1 Safety

 OR-TK-
01

Tank Waste Characterization ORR 3 Safety

 SR00-
2035

Develop Advanced Techniques for Life Extension
of High Level Waste Tanks and Piping

SRS 3 Safety

 SR00-
2037

Tank Heel Removal/Closure Technology SRS 1 Safety

 SR00-
2045

In-Situ Waste Tank Corrosion Probe SRS 2 Safety

 SR00-
2050-S

Fracture Toughness Properties for Carbon Steel
Utilized for Nuclear Waste Containment Vessels

SRS 1 Safety

 OH-
WV-907

High Level Waste Tank Interim Maintenance WVDP 2 Safety

1.1.2 Ventilate Tanks
 ID-

2.1.27
Blowback Metal felters for Solids (Calcine) Retrieval INEEL 1 Safety

 SR00-
2027

Demonstrate Alternative Filtration Technologies to Replace
HEPA Filters

SRS 3 Safety

1.1.3 Characterize Waste
 RL-

WT01
Technetium-99 Analysis in Hanford Tank Waste INEEL 1 Characterization

 RL-
WT09

Representative Sampling and Associated Analysis to Support
Operations and Disposal

Hanford 1 Characterization

 RL- Establish Retrieval Performance Evaluation Criteria Hanford 2 Characterization
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WT013
 RL-

WT065
Direct Inorganic and Organic Analyses of High-Level Waste Hanford 2 Characterization

 RL-
WT083

Rapid PCB Screening Technology Hanford 1 Characterization

 RL-
WT031-
S

Rapid Waste Characterization Hanford 2 Characterization

 RL-
WT032-
S

Monitoring of Key Waste Physical Properties During Retrieval
and Transport

Hanford 3 Characterization

 RL-
WT052-
S

Characterization of Organic Species in Waste Feed Hanfor to
LAW and HLW Treatment Facilities

Hanford 1 Characterization

 ID-
2.1.16

Decontamination Facility/Analytical Facility Waste Reduction INEEL 1 Characterization

 ID-
2.1.26

Direct Tank Sampler for Tank Solution Characterization INEEL 1 Characterization

 ID-
2.1.43

Certify LDUA Sampler as EPA-Approved Method of Sampling
Tank Heel Liquids

INEEL 1 Characterization

 ID-
2.1.44

Certify LDUA Sampler as EPA-Approved Method of Sampling
Tank Heel Solids

INEEL 1 Characterization

 ID-
2.1.67

High Level Waste Slurry Handling INEEL 1 Characterization

 ID-
2.1.72

Alternate Heel Sampling Systems INEEL 1 Characterization

 OR-TK-
04

Sludge Mixing and Slurry Transport ORR 1 Characterization

 SR00-
2037

Tank Heel Removal/Closure Technology SRS 1 Characterization

 SR00-
2044

In-Situ Technology for Waste Characterization SRS 3 Characterization

 SR00-
2054-S

Develop Improved Radiochemical Analysis For High Ionic
Strength

SRS 3 Characterization

 OH-
WV-906

Radioactivity Measurement of High-Level Waste Tank
Residuals

WVDP 2 Characterization

1.1.3.1 Characterize Waste In Situ
1.1.3.2 Sample Waste
1.1.3.3 Analyze Waste
 ID-

2.1.31
Characterization of Entrainable Solids in Tank Waste INEEL 1 Characterization

1.1.4 Reduce Waste Volume
 ID-

2.1.25
Ion-Exchange System for Water Runoff INEEL 1 Pretreatment

 ID-
2.1.29

Evaluate Chlorid corrosion Potential (LET&D/PEWE/Future
Processes)

INEEL 1 ESP
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 ID-
2.1.30

Remove/Treat Chlorides (LET&D/PEWE/Future Processes) INEEL 1 ESP

 ID-
2.1.36

Mercury Removal from Liquid Wastes INEEL 1 ESP

 ID-
2.1.41

HLW process Offgas Treatment INEEL 1 Immobilization

 ID-
2.1.56

Mercury Treatment for Aluminum Calcine INEEL 1 ESP

 OR-TK-
05

Tank Sludge and Supernatant Separations ORR 1 Pretreatment

 OR-TK-
11

Tank Supernatant Pretreatment ORR 1 Pretreatment

 SR00-
2033

Provide Alternative Processing and/or Concentration Methods
for DWPF Recycle Aqueous Streams

SRS 2 Pretreatment

1.1.4 Reduce Waste Volume
1.1.4.1 Reduce Source Streams
1.1.4.2 Reduce Recycle Streams
1.2 Process Waste
1.2.1 Retrieve Waste
1.2.1.1 Deploy Equipment
1.2.1.2 Mobilize Bulk and Heel Wastes
 RL-

WT013
Establish Retrieval Performance Evaluation Criteria Hanford 2 Retrieval

 RL-
WT060

Better Waste Mixing Mobilization Hanford 2 Retrieval

 RL-
WT063

PHMC Retrieval and closure - Hanford SST Saltcake
Dissolution Retrieval

Hanford 2 Retrieval

 RL-
WT064

PHMC Retrieval and Closure - Hanford Past Practice Sluicing Hanford 1 Retrieval

 RL-
WT054-
S

Solids Yield During Mixer Pump Mobilization Hanford 2 Retrieval

 RL-
WT077-
S

Improvements to Salt Well Pumping Hanford 2 Retrieval

 ID.2.1.50 Solids Waste (Calcine) Retrieval INEEL 1 Retrieval
 ID.2.1.67 High-Level Waste Slurry Handling INEEL 1 Retrieval
 ID.2.1.69 Solids Waste(Calcine)Retrieval from CSSF1 INEEL 1 Retrieval
 ORTK-

02
Tank Solid Waste Retrieval ORR 1 Retrieval

 SR00-
2028

Alternative Waste Removal Technology SRS 1 Retrieval

 SR00-
2037

Tank Heel Removal/Closure Technology SRS 1 Retrieval

 SR99- Develop Advanced Mixing Technology SRS 3 Retrieval
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2041
 OH-

WV-905
Retrieval of Tank Heels WVDP 1 Retrieval

1.1.3.1 Transfer Waste
 RL-

WT023
Prediction of Solid Phase Formation in Static and Dynamic
Hanford Tank Waste solutions

Hanford 2 Retrieval

 RL-
WT062

Variable Suction Level Transfer Pump Hanford 1 Retrieval

 RL-
WT040-
S

Mechanisms of Line Plugging Hanford 2 Retrieval

 ID-
2.1.67

High Level Waste Slurry Handling INEEL 1 Retrieval

 SR00-
2037

Tank Heel Removal/Closure Technology SRS 1 Retrieval

 SR00-
2039

Methods to Unplug Waste Transfer Lines SRS 2 Retrieval

1.2.1.5 Detect and Mitigate Leaks
 RL-

WT026
Tank Leak Detection System for Underground Single-Shell
Waste Storage Tanks (SSTs)

Hanford 1 Safety

 RL-
WT027

Tank Leak Mitigation Systems Hanford 1 Safety

 SR00-
2037

Tank Heel Removal/Closure Technology SRS 1 Safety

1.2.1.6 Transfer Waste
1.2.1.7 Integrate Retrieval and Pretreatment Technology Systems
1.2.1.8 Mobilize Heel
1.2.2 Pretreat Waste
1.2.2.1 Calcine Waste
1.2.2.2 Dissolve Waste
 ID-

2.1.51
Develop Calcine Dissolution Kinetics for Solid/Liquid Equilibria INEEL 1 Pretreatment

 ID-
2.1.52

Characterization of Solids from Calcine Dissolution INEEL 1 Pretreatment

1.2.2.3 Prepare Retrieved Waste for Transfer and Pretreatment
 RL-

WT023
Prediction of Solid Phase Formation in Static and Dynamic
Hanford Tank Waste Solutions

Hanford 2 Pretreatment

 RL-
WT063

PHMC Retrieval and Closure - Hanford SS Saltcake Dissolution
Retrieval

Hanford 2 Pretreatment

 RL-
WT071

Provide Laboratory Development Support and ESP Modeling
Support for the Back Dilution of Tank 241-SY-101

Hanford 1 Pretreatment

 RL-
WT040-
S

Mechanisms of Line Plugging Hanford 2 Pretreatment

 RL- Effect of Processing on Gas Release, Waste Sedimentation, Hanford 3 Pretreatment
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WT049-
S

Rheological, and Other Behaviors

 RL-
WT075-
S

HLW Solid Phase Characterization Hanford 1 Pretreatment

 RL-
WT078-
S

Plutonium Segregation and Association in HLW Hanford 2 Pretreatment

 ID-
2.1.15

Neutralization of Newly Generated Liquid Wastes INEEL 1 Pretreatment

 OR-TK-
04

Sludge Mixing and Slurry Transport ORR 1 Pretreatment

 SR00-
2037

Tank Heel Removal/Closure Technology SRS 1 Pretreatment

 SR00-
2039

Methods to Unplug Waste Transfer Lines SRS 2 Pretreatment

1.2.2.4 Clarify Liquid Stream
 ID-

2.1.64
Solid-Liquid Separation Equipment Development and
Application

INEEL 1 Pretreatment

1.2.2.5 Remove Radionuclides
 RL-

WT082
Crystalline Silicotitanate Non-Elutable Sorbent Hanford 2 Pretreatment

 ID-
2.1.06

TRU, Cs and Sr Removal from High Activity Wastes INEEL 1 Pretreatment

 ID-
2.1.28

Cs and Sr Removal from Newly Generated Liquid Waste INEEL 1 Pretreatment

 ID-
2.1.56

Mercury Treatment for Aluminum Calcine INEEL 1 Pretreatment

 ID-
2.1.68

Technetium Removal from INEEL Hegh-Level Waste INEEL 1 Pretreatment

 ORTK-
11

Tank Supernatant Pretreatment ORR 1 Pretreatment

 SR00-
2034

Second Generation Salt Feed Preparation SRS 1 Pretreatment

 SR00-
2053-S

Develop an Alternative Sorbent to Replace Monosodium
Titanate for Sr and Actinide Removal

SRS 3 Pretreatment

1.2.2.6 Integrate Pretreatment and LLW Immobilization Technology
 ID-

2.1.24
Integration/Optimization of High Activity Waste/Low Activity
Waste Process Flowsheet

INEEL 1 Immobilization

 ID-
2.1.65

Treatment/Disposition of Removed Tank Solids INEEL 1 Immobilization

 SR00-
2055

Increase in Applicability/Efficiency of High-Level Waste
Planning Tool

INEEL 1 Immobilization

1.2.2.7 Process Sludge
 RL-

WT024
Enhance Sludge Washing Process Data Hanford 2 Pretreatment
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 RL-
WT070

Uncertainty Estimation of Hanford Best Basis Toxic Waste
Inventory, concentration, Phase and Waste Type

Hanford 2 Pretreatment

 RL-
WT038-
S

Process Models for Sludge Treatment Hanford 2 Pretreatment

 RL-
WT037-
S

Sludge Treatment Hanford 2 Pretreatment

 RL-
WT078-
S

Plutonium Segregation and Association in HLW Hanford 2 Pretreatment

 OR-TK-
05

Tank Sludge and Supernatant Separations ORR 1 Pretreatment

 SR00-
2052

Aluminum Dissolution from HAW Sludge and Its Impact on
Downstream Salt Processing

SRS 2 Pretreatment

1.2.2.8 Prepare Pretreated Waste for Immobilization
1.2.2.9 Monitor & Control Pretreatment Process
1.2.3 Immobilize Waste
1.2.3.1 Process LLW
 ID-

2.1.23
Low-Activity Wasteform Qualification INEEL 1 Immobilization

 ID-
2.1.28

Cs and Sr Removal from Newly Generated Liquid Waste INEEL 1 Immobilization

 ID-
2.1.35

Direct Immobilization of INTEC Sodium-Bearing and Newly
Generated Liquid Wastes

INEEL 1 Immobilization

 ID-
2.1.38

Conditioning of Low-Activity Waste for Treatment INEEL 1 Immobilization

 ID-
2.1.40

Low-Activity Waste Grout Sorbent Addition to Reduce
Leachability

INEEL 1 Immobilization

 ID-
2.1.66

Treatment/Disposition of spent Ion Exchange Resins INEEL 1 Immobilization

 OR-TK-
06

Tank Sludge Supernatant Immobilizaiton ORR 1 Immobilizaiton

1.2.3.1.1 Monitor & Control LLW Imobilization Process
1.2.3.1.2 Prepare LLW Feed
1.2.3.1.4 Treat LLW Offgas
1.2.3.1.5 Dispose of LLW
1.2.3.2 Process HLW
 RL-

WT080
Advanced/Improved Vitrification Hanford 2 Immobilization

 RL-
WT081

Sulfate Accumulation in Low-Activity Waste Hanford 2 Immobilization

 RL-
WT085

Extension of Glass Properties Model to Lower Silica
Compositions

Hanford 1 Immobilization

 ID- EPA Methods Sample Collection and Analysis INEEL 1 Characterization
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2.1.19
 ID-

2.1.49
Acceptance Criteria for High Activity Waste/Low Activity
Waste

INEEL 1 Immobilization

 ID-
2.1.57

Conditioning of HAW for Treatment INEEL 1 Immobilization

 ID-
2.1.58

HAW Immobilization INEEL 1 Immobilization

 ID-
2.1.66

Treatment/Disposition of Spent Ion Exchange Resins INEEL 1 Immobilization

 SR00-
2032

Optimize Melter Glass Chemistry and Increase Waste Loading SRS 2 Immobilization

 SR00-
2036

Develop Improved HLW Melter SRS 3 Immobilization

1.2.3.2.1 Monitor & Control LLW Immobilization Process
1.2.3.2.2 Prepare Secondary Waste from Preteatment
1.2.3.2.3 Prepare Sludge Feed
1.2.3.2.4 Immobilize HLW Stream
1.2.3.2.5 Treat HLW Offgas
1.3 Store Waste Forms and close Tanks
1.3.1 Close Tanks
 RL-

WT013
Establish Retrieval Performance Evaluation Criteria Hanford 2 Closure

 RL-
WT061

Reactive Barriers to Contaminant Migration Hanford 2 Closure

 RL-
WT068

Radionuclide Source Term from Tank Residuals Hanford 2 ESP

 RL-
WT069

Value of Information Decision Analysis for Tank Farm closure Hanford 2 Closure

 RL-
WT046-
S

Getter Materials Hanford 2 Closure

 ID-
2.1.39

Acceptance Criteria for LAW Disposal in Underground Storage
Tanks

INEEL 1 Closure

 ID-
2.1.42

Acceptance Criteria for Tank Closure INEEL 1 Closure

 ID-
2.1.45

Acceptance Criteria for Grouting Tank Heels INEEL 1 Closure

 ID-
2.1.46

Management of Tank Heel Liquids INEEL 1 Closure

 ID-
2.1.47

Management of Tank Heel Solids INEEL 1 Closure

 ID-
2.1.48

Waste Form Qualification for Low-Activity Waste in
Underground Storage Tanks

INEEL 1 Closure

 ID-
2.1.62

Acceptance Criteria for Bin Set Closure INEEL 1 Pretreatment
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 OR-TK-
09

Tank Closure ORR 3 Closure

 SR00-
2051

Technology to Mitigate Effects of Technetium Under Tank
Closure Conditions

SRS 2 ESP

 SR99-
3022

In-situ Grouting and/or Retrieval of Waste from Underground
Tanks (Formerly Used for the Storage of Radioactive Solvents)

SRS 2 Closure

 SR00-
2049-S

Technetium Chemistry Under Waste Removal Conditions SRS 1 ESP

 OH-
WV-914

Development of Grout for In-Situ Closure WVDP 1 Closure

1.3.1.1 Monitor Tank
1.3.1.2 Characterize Heels
1.3.1.3 Define Closure Criteria
1.3.1.4 Treat Supernate in Place
1.3.1.5 Treat Heel in Place
1.3.1.6 Detect Leaks
1.3.1.7 Stabilize Tank for Closure
1.3.1.8 Monitor Site
1.3.2 Dispose of LLW
 RL-

WT015
Standard Method for Determining Waste Form Release Rate Hanford 1 Immobilization

 RL-
WT016

Glass Monolith Surface Area Hanford 1 Immobilization

 RL-
WT017

Long-Term Testing of Surface Barrier Hanford 2 Closure

 RL-
WT018

Testing of Sand-Gravel Capillary Barrier Hanford 2 Closure

 RL-
WT029

Data and Tools for Performance Assessments Hanford 2 Closure

 RL-
WT066

Compositional Dependence of the Long Term Performance of
Glass as a Low-Activity Waste Form

Hanford 2 Immobilization

 RL-
WT035-
S

Moisture Flow and Contaminant Transport in Arid Conditions Hanford 1 Closure

 RL-
WT043-
S

Effect of Human and Natural Influences on Long-Term Water
Distribution

Hanford 1 Closure

 RL-
WT044-
S

Distribution of Recharge Rates Hanford 1 Closure

 RL-
WT045-
S

Vadose Zone Flow Simulation Tool Under Arid Conditions Hanford 1 Closure

 RL-
WT056-
S

Half-Lives of Se-79 and Sn-126 Hanford 1 Closure
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 ID-
2.1.70

Low-Activity Waste Biodegradation Test INEEL 1 Closure

 OH-
WV-904

High Level Waste Tank closure WDVP 1 Closure

1.3.2.1 Monitor Low Level Waste for Acceptance
1.3.2.2 Determine Performance of Waste Form
1.3.2.3 Provide Disposal System
1.3.3 Store and Dispose HLW
1.3.3.1 Provide Interim Storage HLW
1.3.3.2 Provide Shipping Facilities
1.3.3.3 Monitor High Level Waste for Acceptance
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Table A.3. Tanks Focus Area FY 2000-FY 2001 Priority Listing

TFA
Pri

TFA
Resp

Technical
Response Title

Benefiting Sites

Site Needs IncludedHan INEEL ORR SRS WVDP

1 A9143 HLW Tank Corrosion
Control and Monitoring

     ORTK-01, RL-WT04, RL-WT079-S, SR00-
2045

2 A9586 CIF Evaporator      OR-TK-05, OR-TK-11, SR00-1011

3 A9768 Specify and Enhance
Design of HLW Glass

Melters

     ID-2.1.57, ID-2.1.58, ID-2.1.66, RL-WT080,
SR00-2036

4 A9554 Hanford Tank Waste
Chemistry

     ORTK-04, RL-WT023, RL-WT040-S, RL-
WT049-S RL-WT063, RL-WT071, RL-WT075-
S, RL-WT078-S, SR00-2037, SR00-2039

5 A9773 Improve Waste Loading
in HLW Glass

     ID-2.1.58, ID-2.1.66, RL-WT80, RL-WT081,
RL-WT084, SR00-2032, SR00-2036

6 A9570 Salt Disposition      ID-2.1.28, ORTK-11, RL-WT082, SR00-2034

7 A9709 Waste Treatment
Process Flowsheet

     ID-2.1.24, ID-2.1.65, SR00-2055

8 A9365 Waste Transfer Pumping      ID-2.1.67, RL-WT062, SR00-2037

9 A9555 Sludge Washing and
Dissolution

     ORTK-05, RL-WT024, RL-WT037-S, RL-
WT038-S, RL-WT070, RL-WT078-S, SR00-
2052

10 A9923 Enhanced Grout
Formulations for Tank

Closure

     ID-2.1.46, ID-2.1.47, OH-WV-914, ORTK-09,
SR00-3022

11 A9175 Tank Integrity Inspection
Techniques

     ID-2.1.20, OH-WV-907, ORTK-01, RL-WT05,
RL-WT022, RL-WT067, SR00-2035, SR00-
2037, SR00-2050-S

12 A9376 Waste Transfer Line
Plugging Prevention and

Unplugging Methods

     RL-WT023, RL-WT040-S, SR00-2039

13 A9777 Remote Disassembly of
HLW Melters and Other
Processing Equipment

     OH-WV-903, SR00-2040

14 A9719 Conditioning and
Immobilization of Low-

Activity Waste

     ID-2.1.23, ID-2.1.28, ID-2.1.35, ID-2.1.38,
ID-2.1.40, ID-2.1.66, ORTK-06

15 A9171 Alternative Air Filtration
Technology

     ID-2.1.27, SR00-2027

16 A9361 Heel Retrieval from
Obstructed Tanks

     ID-2.1.67, OH-WV-905

17 A9363 Chemical Cleaning of
Tanks

     SR00-2037
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18 AA203 Residual Waste
Sampling

     ID-2.1.72, RL-WT013, SR00-2037

19 A9362 Salt Cake Dissolution
Retrieval

     RL-WT063, RL-WT077-S, SR00-2028

20 A9157 Tank Leak Mitigation      RL-WT027, SR00-2037

21 A9246 Waste Sampling and At-
Tank Analysis

     ID-2.1.26, ID-2.1.43, ID-2.1.44, RL-WT09

22 A9584 Cross-Flow Filtration      ID-2.1.64

23 A9352 Remote Systems for Pit
Operations and

Maintenance

     RL-WT021, SR00-2037

24 A9501 INEEL Integrated
Radionuclide

Separations Process

     ID-2.1.06, ID-2.1.56, ID-2.1.68

25 A9748 Testing and Prediction
of Long-Term Waste
Glass Performance

     RL-WT015, RL-WT066

26 A9367 Unobstructed Tank Heel
Retrieval

     ORTK-02, RL-WT013, RL-WT064, SR00-2037

27 A9382 Horizontal and Small
Tank Sludge Mixing and

Retrieval

     RL-WT085, OH-WV-905, ORTK-02, SR00-
2037

28 A9508 Decon Process Waste
Volume Reduction

     ID-2.1.16, ID-2.1.17

29 A9566 Vitrification Recycle      SR00-2033

30 A9924 Tank Closure
Criteria/Decision

Support

     ID-2.1.39, ID-2.1.42, ID-2.1.45, ID-2.1.48,
ID-2.1.62, RL-WT069

31 A9331 Dry Solid Waste
Retrieval

     ID-2.1.50, ID-2.1.69

32 AA202 In-Situ Waste
Characterization

     OH-WV-902, RL-WT031-S, SR00-2044

33 A9156 Tank Leak Detection      RL-WT026

34 A9359 Waste Mixing and
Retrieval

     ORTK-02, RL-WT054-S, RL-WT060, SR00-
2028, SR00-2037, SR00-2041

35 A9278 Slurry Transfer and
Tank Waste Mixing

Monitors

     ID-2.1.67, ORTK-04, RL-WT032-S, RL-
WT09, SR00-2037, SR00-2044

36 A9960 Sequestering of
Contaminant Migration

     RL-WT046-S, RL-WT061, SR00-2051

37 A9264 Improve Waste
Analytical Methods

     ID-2.1.16, RL-WT01, RL-WT052-S, RL-
WT065, RL-WT083, SR00-2054-S
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         = Primary Benefit
= Secondary Benefit
= No Benefit or Benefit Undetermined

38 A9772 Alternative HLW
Canister

Decontamination
Techniques

     OH-WV-902, SR00-2029

39 A9772 Glass Monolith Surface
Area

     RL-WT016

40 A9985 Demonstration of Grout
Injection Technology for

Tank Closure

     ORTK-09, SR00-3022

41 A9588 Leaching and Treatment
of Technetium for Tank

Closure

     RL-WT068, SR00-2049-S, SR00-2051

42 A9374 Remote Technologies for
Process Cell Operations

and Maintenance

     SR00-2031

43 A9514 Removal of Chloride
from Waste Solutions

     ID-2.1.29, ID-2.1.30

44 AA303 Waste Retrieval from
Confined Spaces

     SR00-2037

45 AA310 Tank Decontamination
and Dismantling

     OH-WV-904

46 A9518 Mercury Removal from
Waste Solutions

     ID-2.1.36, ID-2.1.56

47 AA201 Sludge Mapping and
Volume Estimates

     SR00-2044

48 A9532 Calcine Dissolution
Solubility and Kinetics

     ID-2.1.51, ID-2.1.52
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5.2 Figures

Figure 5.2. Hanford Path to Closure
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Figure 5.3. Idaho National Engineering and Environmental Laboratory Path to Closure

Figure 5.4. Oak Ridge Reservation Path to Closure
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Figure 5.5. Savannah River Site Path to Closure

Figure 5.6. West Valley Demonstration Project Path to Closure
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Figure G.1.  Hanford Site and Major Facilities
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Figure G.2.  Hanford Double-Shell Tanks Under Construction
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Figure G.3. Idaho National Engineering and Environmental Laboratory and Major
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Figure G.4. Octagonal Pillar-and-Panel Vault
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Figure G.5.  Square Poured-In-Place Vault
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Figure G.6. Octagonal Poured-In-Place Vault
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Figure G.7.  Oak Ridge Reservation and Major Facilities
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Figure G.8.  Gunite Tanks Construction in 1943
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Figure G.9.  Savannah River Site and Major Facilities
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Figure G.10. Saltstone Vaults Under Construction
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Figure G.11. Type III Tank Construction in 1980
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Figure G.13. Aerial View of West Valley Demonstration Project
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Figure G.14. Primary Carbon-Steel Tank construction in Early 1960's
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Tanks Focus Area
FY00-FY02
Technical Response #: 99001

Response Title: TRU, Sr and Cs Removal from INEEL
Wastes

Needs Summary:
The removal of TRU, Sr and Cs from HLW is the current INEEL Baseline Treatment Option in the HLW
EIS.  Treatment of the liquid tank waste and calcine is required to accomplish INEEL near-term waste
management strategies.  The removal of TRU and Sr from the liquid waste and dissolved calcine will be
accomplished in solvent extraction processes (TRUEX, SREX) and the removal of Cs will be accomplished
by ion exchange using an inorganic ion exchange sorbent (the current baseline is AMP-PAN).  This activity
supports the INEEL HLW Program, which is tasked with the management and treatment of liquid
radioactive and solid calcine wastes at the INEEL.  The liquid waste is currently stored in USTs, but recent
court orders and state agreements require the use of the tanks cease by the year 2012.  The solid calcine
waste must be treated and ready for shipment from the state of Idaho by the year 2035.

Prior work has demonstrated the technical merit of the TRUEX, SREX, and AMP-PAN processes on liquid
tank waste streams.  Additional testing with tank waste solutions involving solvent recycle and longer term
operation is necessary.  Little development work has been performed on dissolved calcine radioactive
wastes. Higher Al, Zr, F, Hg, and Ca concentrations in the waste could have adverse effects on the
separation processes. These effects must be investigated and proposed flowsheets tested on simulated and
actual wastes. Other factors include the operational efficiency of the processes, the fate of Hg and Pb as
well as TRU in the process streams, optimization of solvent extraction processing on column designs, and
sorbent loading.  Each of these factors is critical in the selection of technologies. The sorption chemistry
and large-scale column designs need to be developed and demonstrated for each waste type, as well as
verified with actual waste feed streams.  Sorption isotherms and column breakthrough tests must be
performed to determine sorbent capacity and develop sorption design data.

PROPOSED SCOPE:
Technical Approach:
The technical approach includes testing of the individual separations processes using simulated wastes and
integrated process testing at a pilot scale using simulated and actual wastes.

The approach in FY00 is to demonstrate a combined flowsheet for current actual tank waste in the hot cell
contactor bank while concurrently developing a flowsheet for testing the dissolved calcine with the
operations.  Procedures for dissolving calcine (including possibly sequential leaching procedures) will be
evaluated to determine the most effective approach to dissolving calcine and producing a suitable feed for
subsequent TRU, Cs, and Sr removal processes.  Methods to reduce or eliminate phosphates from the
flowsheet, including alternative stripping agents, will be evaluated.   In FY01, the dissolved calcine should
be processed through the revised flowsheet for TRUEX, SREX, and Cs removal.
Progress to Date:
Prior work has demonstrated the technical merit of the TRUEX and SREX processes on actual INEEL tank
waste in countercurrent testing.  Limited testing has been performed with simulated dissolved calcine
solutions.  AMP-PAN separations of Cs have been demonstrated in small columns using actual tank wastes
and simulated dissolved calcine.
Key Products:
Technical reports will be produced documenting developed flowsheets for TRUEX, SREX, and AMP-PAN
for removing TRU, Sr, and Cs from tank waste and dissolved calcine, FY00-01.
FY99 Scope:
None.
FY00 Scope:
Task A. Demonstrate Combined TRUEX, SREX, and Cs Removal Flowsheet on Actual Tank Waste.
Description:  Testing of the TRUEX and SREX processes (or alternatives suggested by site EIS) will be
performed on simulated tank waste with solvent recycle.  The tests will include integrated process testing
using hot cell contactors and actual tank wastes.  The tests will be conducted for sufficient time to allow
multiple (greater than 6) solvent passes to allow metal contaminants to approach steady state in the solvent.
Performing Organizations:  INEEL (TFA and EM-30)
Proposed Budgets:  TFA, $300K; EM30, $300K



Tanks Focus Area
FY00-FY02
Technical Response #: 99001

Response Title: TRU, Sr and Cs Removal from INEEL
Wastes

Deliverables and Milestones:
- Issue a test plan for TRUEX and SREX Process Testing.
- Produce technical reports documenting long-term pilot-plant tests for TRUEX and SREX for removing
TRU and Sr from tank waste.

Task B.  Develop Dissolved Calcine Treatment Flowsheets
Description:  Develop and test on simulated waste, flowsheets for the removal of TRU, Sr, and Cs from
dissolved calcine solutions using TRUEX, SREX, and AMP-PAN (or alternatives).  Investigate potential
methods for reducing or eliminating phosphates, including the use of alternative stripping agents.
Performing Organizations:  INEEL (EM-30 and TFA)
Proposed Budgets:  TFA, $400K; EM-30, $550K
Deliverables and Milestones:
- Develop a test plan for testing of SREX, TRUEX, and AMP-PAN flowsheets (or alternatives suggested
by the site EIS) for dissolved calcine.
- Produce technical reports documenting flowsheet development efforts for TRUEX, SREX, and AMP-
PAN for removing TRU, Sr and Cs from calcine waste.
- Recommend methods for reducing or eliminating phosphates, including alternative stripping agents.
FY01 Scope:
Task A: Completed.

Task B: Demonstrate TRUEX, SREX, and AMP-PAN flowsheets on actual dissolved calcine solutions.
Description:  A pilot-scale solvent extraction and demonstration test using actual dissolved calcine
solutions will be performed in the radioactive hot cell.
Performing Organizations:  INEEL (TFA and EM-30)
Proposed Budgets:  TFA, $500K; EM-30, $600K
Deliverables and Milestones:
- Prepare a test plan for pilot-scale demonstration of integrated TRUEX, SREX, and AMP-PAN flowsheets
with actual wastes.
- Issue technical reports documenting the results of demonstration tests with actual calcine waste.
FY02 Scope:
None.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 700 500 0 0 0

Leveraged
ASTD 0 0 0 0 0
CMST 0 0 0 0 0
ESP 0 250 0 0 0
Robotics 0 0 0 0 0
Industry 0 0 0 0 0
International 0 200 0 0 0
University 0 0 0 0 0

EM-50 Total 0 1150 500 0

EM-30/40 750 850 600 0 0

Total 750 2000 1100 0 0



Tanks Focus Area
FY00-FY02
Technical Response #: 99001

Response Title: TRU, Sr and Cs Removal from INEEL
Wastes

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
The user at INEEL will provide input about their needs and schedule and integrate test results with respect
to Cs removal from NGLW.  The INEEL site user will provide actual waste samples to conduct testing and
provide access and operational support to conduct work in on site radioactive laboratory analytical
facilities.  EM-30 will provide co-funding to support providing samples, participating in reviews, and
conducting the actual analytical work in both years.
TTP for Ongoing Work:
ID76WT41
PI for Ongoing Work:
T. A. Todd, INEEL
Technical Review Strategy:
The TFA's TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at
key technology stage transitions.
Other Comments:
TFA contacted the following in developing this response:
T. A. Todd, INEEL
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: (423) 576-6845, Fax: (423) 574-7229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.06, TRU, Cs and Sr Removal from High Activity Wastes
INEEL Need ID#: ID-2.1.53, Cs Removal from High Activity Wastes
INEEL Need ID#: ID-2.1.54, TRU Removal from High Activity Wastes
INEEL Need ID#: ID-2.1.55, Sr Removal from High Activity Wastes
INEEL Need ID#: ID-2.1.63, Universal Solvent Process for TRU, Cs and Sr Removal



Tanks Focus Area
FY00-FY02
Technical Response #: 99003

Response Title: Decontamination Methods Development

Needs Summary:
Aggressive reductions in Idaho Nuclear Technology Engineering Center (INTEC) wastes must be achieved
to meet State of Idaho and DOE-ID goals.  The Environmental Impact Statement (EIS) and Record of
Decision will select a waste immobilization option, but modeling results show that dramatic reductions in
waste must be achieved if the goals are to be met.  Several facilities at INTEC, particularly the
decontamination facility, the filter leach facility, and the analytical laboratories are significant waste
generators.  These are necessary functions to maintain the ability of INTEC to manage wastes now and in
the future.  Waste minimization technologies are being sought and developed to reduce the impact these
streams have on the INTEC tank farm.  These reductions should provide savings in reduced costs of
processing waste.

An additional driver to minimize waste at the INTEC is to meet the Idaho Settlement Agreement.  In 1995,
a court enforceable, tri-party agreement was negotiated between the State of Idaho, the Department of the
Navy, and the Department of Energy to require the cessation of waste generation at the INTEC and the
complete environmental management and treatment of the current waste inventories.  By reducing the
waste generation to the tank farm, meeting the Idaho Settlement Agreement becomes more achievable.  Not
meeting the Idaho Settlement Agreement is punishable with fines of up to $25,000 per day.  Effective
liquid waste reduction methods become a much higher priority with such huge fines as a possible
consequence.

PROPOSED SCOPE:
Technical Approach:
New decontamination, analytical, and filter leach waste processing options are being examined to reduce
the amount of waste generated.  Solutions to the decontamination waste problems have been examined over
the past several years.  Currently, an in-depth evaluation of decontamination and debris treatment methods
at the INTEC is being performed.  Based on this evaluation and using its criteria, a systems engineering
approach can be applied to reducing the waste.  Some new chemicals have been tested in the INTEC
laboratories.  These chemicals could generate less waste or perform the leach function with less volume.
However, all of these new chemical decon processes fail to resolve some of the criteria.  For example, one
new organic chelant (CORPEX) is effective at removing contamination and may be able to be reused, but it
is incompatible with current waste processing equipment.  INTEC is examining this and other chemicals
during FY99.  Evaluations and laboratory testing like these will be used to identify similar types of
improved technologies.

INTEC’s systems engineering approach examines all aspects of the candidate waste reduction technologies.
Not only are effectiveness and reusability important, but compatibility with waste processing equipment,
safety, cost, and compatibility with other items used in the facilities are also evaluated.  Modeling and
laboratory tests are used to confirm these criteria.  Some chemical solutions, such as those containing large
concentrations of sodium and potassium salts, are definitely not advantageous because of current
calcination concerns.  High chloride solutions are not compatible with either the waste processing
equipment or the valves and pumps being cleaned.  Some alternative processing options have been found to
be significantly more expensive than the present alternative.  Often these concerns are not readily apparent
and have to be tested in the laboratory or determined after careful analysis.
Progress to Date:
The current Radioactive Liquid Waste Reduction (RLWR) Group at the INTEC is conducting an evaluation
of the decontamination facility, the analytical laboratories, and the filter leach facility.  For the past five
years both chemical and non-chemical techniques have been tested for use at the decontamination facility.
Technical reports of the tests are available from RLWR.   Some good candidates have been identified, but a
more sweeping evaluation was not performed.  In conjunction with the upcoming evaluation (to be
completed in FY99) a basis will be established to evaluate new technologies.



Tanks Focus Area
FY00-FY02
Technical Response #: 99003

Response Title: Decontamination Methods Development

Key Products:
- Issue a technical report evaluating the three waste generation facilities.  This report will provide a
technical basis for evaluations including waste stream characterization, effectiveness, waste generation,
cost, safety and compatibility with INTEC waste processing systems, FY99 (EM-30).
- Submit a letter report identifying technical alternatives for minimizing waste volumes based on value
engineering, industry trade studies, and interest from private industry, FY00.

- Issue a technical report containing laboratory comparisons and compatibility modeling to verify
advantages and choose best options for minimizing waste volumes, FY00.

- Determine specifications, procurement, fabrication, delivery, and installation of new processing materials
to minimize waste volume generation, FY01.
FY99 Scope:
Task.   Facility Wastes Evaluation Report
Description:  Prepare a report to supply technical evaluation for the decontamination facility, the filter
leach facility, and the analytical laboratories.  The report will list operating concerns and criteria
requirements for the processes.  Current testing and alternative methods will be discussed.  Particular
attention will be paid to waste stream characterization, effectiveness, waste generation, cost, safety, and
compatibility with INTEC waste processing systems as the basis for further evaluations and trade studies.
Performing Organization:  INEEL  (EM-30)
Deliverables and Milestones: Complete Facility Wastes Evaluation Report, 9/99.
FY00 Scope:
Task A.  Identify Waste Processing Volume Minimization Technologies.
Description:  Value engineering sessions will be used to develop the field of new technologies and gain
ownership of the operating personnel.  Trade studies will be performed to involve vendors and to allow for
industry involvement. A workshop hosted by TFA at INEEL will establish budget splits for university
and/or industry by 12/99.  Submit letter reports for the value engineering session and trade study.
Performing Organizations:  INEEL, others TBD
Proposed Budgets:  TFA, $TBD;  EM-30, $TBD
Deliverables and Milestones: Report on potential technologies to minimize waste volume generation, 4/00.

Task B.  Evaluate Waste Volume Minimization Technologies.
Description:  Conduct laboratory studies and modeling to apply the systems engineering approach to meet
the requirements and evaluation criteria listed in the FY99 report.  A technical report will be issued on the
studies.
Performing Organizations:  INEEL, others TBD
Proposed Budgets:  TFA, $TBD;  EM-30, $TBD
Deliverables and Milestones:
- Develop a test plan for laboratory studies to evaluate waste minimization studies.
- Submit a report on laboratory and engineering analyses to evaluate waste volume minimization
technologies, 9/00.
FY01 Scope:
Task C.  Upgrade Facility Waste Processing Methods.
Description:  Prepare specifications for equipment and/or materials for the new processing option selected.
Write and submit procurement documentation for materials purchased.  Install the equipment in accordance
with INEEL facility safety requirements.
Performing Organizations:  INEEL, TBD
Proposed Budgets:  TFA, $685K;  EM-30, $500K
Deliverables and Milestones:
- Prepare specifications for processing equipment/materials to minimize waste volume generation.
- Installation must be complete by 10/01.
FY02 Scope:
Task D.  Document Performance of Waste Volume Minimization Technologies



Tanks Focus Area
FY00-FY02
Technical Response #: 99003

Response Title: Decontamination Methods Development

Description:  Evaluate performance of waste volume minimization technologies and document performance
in a technical report.
Performing Organization: INEEL
Proposed Budgets:  TFA, $60K;  EM-30, $465K
Deliverables and Milestones: Issue a technical report documenting performance of waste volume
minimization technologies, FY02.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 485 685 60 0 0

Leveraged
ASTD 0 0 0 0 0
CMST 0 0 0 0 0
ESP 0 0 0 0 0
Robotics 0 0 0 0 0
Industry 0 0 0 0 0
International 0 0 0 0 0
University 0 0 0 0 0

EM-50 Total 0 485 685 60

EM-30/40 370 370 500 465 0

Total 370 855 1185 525 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
The INEEL will support this activity with continued funding, RLWR personnel, and environmental
permitting.  During FY99 the evaluations will be completed to allow this work to continue.
TFA's Expectation of User Support:
The INEEL commits EM-30 funding, facilities, samples and test equipment.  As a result of the evaluations
and system engineering, the site will implement the changes to complete the activity.
TTP for Ongoing Work:
N/A
PI for Ongoing Work:
N/A
Technical Review Strategy:
The TFA’s TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at
key technology stage transitions.
Other Comments:
TFA contacted the following in developing this response:
Ricky Demer, Jim Rindfleisch, Jim Valentine
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: (423) 576-6845, Fax: (423) 574-7229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.16, Decon Facility/Analytical Facility Waste Reduction
INEEL Need ID#: ID-2.1.17, Develop New Filter Leach Process



Response Title:Tanks Focus Area
FY00-FY02
Technical Response #: 99100

Validate Analytical Technologies

NOTE: Considering the two site needs cited below and the other TFA technical responses already prepared
to directly respond to them, the TFA proposed additional work more strategic in nature.  This work would
have investigated methodologies that would provide assurance that analytical technologies report reliable
and accurate results.  However, since the TFA did not receive sufficient funding to commence work on this
technical response in FY00, a fully developed technical response was not prepared.

Problems and Proposed Scope:
Based on site need statements submitted from Hanford, Idaho, and Savannah River, there is a developing
need to validate laboratory procedures or develop equivalency procedures per EPA protocol methods in
SW-846.  There are also site needs to validate tank waste sampling procedures and conduct round-robin
tests on Tc-99, which has been one of the most difficult analytes in tank waste to obtain reproducible and
credible results on.  Although the TFA's Technical Advisory Group did not recommend technical responses
that supported individual site activities to validate laboratory procedures against methods in SW-846, they
did recommend establishing a central source of information for sites to access.

It is proposed that a solicitation to the national laboratories be made to build a database of DOE, DoD, and
EPA equivalency protocols and university, and private sector laboratory procedures for sampling and
analysis of radioactive tank waste.  The database would be configured for Internet applications and
electronic links established for submittal of new procedures to managers of the database.  A workshop or
special session at a symposium would be held annually to discuss contents of the database, discuss how to
use and add procedures to it, and solicit recommendations for improvement.

For several years, the Analytical Services Division of EM-263 supported a living database titled "The DOE
Procedures Database."  The Database was managed by LANL and was updated routinely as new methods
were developed throughout the DOE/Contractor complex.  EM-263 support for the database was
discontinued in 1996.  It is possible that this database or others like it still exist and could readily be
modified and updated for use on the web.  By issuing a DOE complex-wide call, the status of past or
present databases and costs to configure them for Internet use could be assessed.

This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.16, Decon Facility/Analytical Facility Waste Reduction
Hanford Need ID#: RL-WT065, Direct Inorganic and Organic Analyses of High-Level Waste



Tanks Focus Area
FY00-FY02
Technical Response #: 99075

Response Title: Tank Inspection and Integrity Techniques
for Hanford, SRS, ORR, and INEEL

Needs Summary:
Hanford and SRS have carbon-steel tanks with neutralized, caustic HLW.  There is potential for this waste
to leak from the tanks because of its corrosive nature, and both sites have reported leakage related to waste
tank corrosion.  Success in preventing corrosion, the major contributor to leakage, would prevent loss of
tank integrity and subsequent contamination of soil.  This task will develop a method to remotely inspect
both DSTs and SSTs at the Hanford and SRS sites.

At Hanford, SSTs that have little or no waste need to be selected for NDE of the tank wall and floor.  If
necessary, destructive metallurgical examination of small isolated sections of the SSTs may need to be
performed to obtain a thorough understanding of the operating corrosion mechanisms.  The number and
size of the cracks that led to the leakage of wastes for the leaking SSTs need to be determined.  Waste
leakage rates should be estimated based on the defect information, and the acceptability of sluicing for
retrieval operations needs to be evaluated for each selected SST.  The knuckle region of a DST is located at
the bottom of the tank and is a high-stress area.  This is a very difficult area in which to place any
instrumentation.  Two different ways to investigate the knuckle region exist: (1) inside the tank, and (2)
limited access from the bottom of the tank.

The SRS need is to develop a tank inspection method for HLW tanks and to establish meaningful flaw
acceptance standards and, if degradation is identified, an acceptable process for evaluating the condition for
continued service or corrective action must be developed.  Only visual technology is needed (NDE
capability is available by means of a crawler purchased in early FY99).  Equipment that will fit in a 4-in.
riser is required.  This is a requirement of the FFA and is needed for prioritization of tank retrieval
activities.  This work also will support the selection of the removal method and will determine whether
past-practice sluicing will be feasible.

The ORNL privatization schedule is to turn over 8 MVSTs to the private sector in 2002.  These are 50,000-
gal tanks about 12 ft in diameter and 61 ft long, which are used to store newly generated radioactive waste
at ORNL.  Before the turnover, ORNL wants to inspect the condition of the tanks and quantify the volume
of sludge under the supernatant.  Due to the limited access to the MVST, very little sludge mapping data
and no wall characterization information has been obtained.  Sludge volume estimates for the MVSTs are
presently based on push tube samples of the sludge at one location in the tank.  Significant variations in the
depth of sludge in these tanks are likely.  Topographical mapping and video inspections have been
successfully completed for ORNL Gunite Tanks.  The volume of sludge will be a major component in DOE
contractual costs with the private vendor to process the waste.  Inspection is needed to ascertain that the
tanks are returned to DOE in the same condition as when they were turned over to the private sector.  It is
assumed that under-the-waste structural integrity assessments will not be required before waste removal.
Above-the-waste integrity assessments will be the focus of the evaluated technologies.  A method to
perform these measurements must be developed and deployed within a two-year time period and the device
must fit down a 3-in.-diameter riser.  A concept for an external NDE device would be developed.  The
MVSTs are housed in a large concrete room that would allow access for external inspection.  Lack of
structural integrity data may result in the MVSTs having to be replaced because they cannot be returned to
service.

At INEEL, NGLW contributes 100,000 to 150,000 gal of wastewater to the tank farm each year.  To cease
use of the non-compliant tank farm waste storage tanks by 2003, the quantity of NGLW must be greatly
reduced and/or segregated from the existing wastes.  To segregate the NGLW, the unused spare tank, WM-
190, must be PE-certified and permitted under RCRA (40 CFR 265.191, Integrity Assessment).  PE
Certification and State approval, but not RCRA permitting, is also required for WM-185 to serve as the
replacement for WM-190 as the spare tank.  The vault areas and external tank walls will be inspected and
evaluated as necessary to receive the necessary approvals.  Not addressing this need may impact the ability
of DOE and the INEEL to meet the requirements of the Settlement Agreement and Modified Consent
Order, thereby resulting in significant fines.
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FY00-FY02
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Response Title: Tank Inspection and Integrity Techniques
for Hanford, SRS, ORR, and INEEL

PROPOSED SCOPE:
Technical Approach:
Task A - Each site, through one or more meetings, isto evaluate and define individual needs and possible
technologies necessary to address these needs as well as deficiencies found in available technologies.  SRS
will provide the lead in setting up these workshops and documenting exchanges.  Based on the results of
the coordination meetings, additional scope for out-years will be defined.

Task B - Coordinated by CMST, each site would conduct an independent survey of their site’s Functional
Requirements for tank inspection and examination.  Based on these requirements, the site will identify
candidate technologies to address the requirements.

Task C - A method to visually inspect the tanks would be developed and deployed.  In addition to hardware
and software deployment mechanisms, SRS will document all phases of development.  SRS would plan,
coordinate, and document the outcome of any meetings held.

Task D - Hanford has an aggressive tank integrity inspection program in place.  One area of the tanks that
has not been successfully evaluated is the lower knuckle area of the DSTs.  To date, use of the TSAFT
program, in conjunction with a crawler-mounted sensor, has been identified as the most appropriate tool for
NDE.  The TSAFT program still requires modification and testing to permit use in the knuckle area and a
delivery vehicle must be identified or designed.  In FY00, Hanford would refine the TSAFT code for tank
knuckle NDE and deployment methods for this technology.  In FY01, deployment of the TSAFT
technology will occur.

Task E - The approach would be to lower some sort of camera/light assembly down a 3-in. riser for visual
inspection and to estimate the volume of sludge by its emerging profile as the supernatant is pumped from
the tanks.  The camera would also be used for visually inspecting the interior condition of the tank.  In
FY00, Functions and Requirements for both internal visual inspection equipment and external NDE
equipment would be prepared.  The deployment platform for internal inspection would be developed and a
camera procured and cold tested on a prototypical setup.  In FY01, the camera would be deployed for
inspection and sludge mapping.  Also, an external tank wall NDE and deployment platform would be
developed for external tank inspection and deployed in FY02.

Task F - INEEL - In FY99 INEEL has procured a crawler with an NDE sensor attached.  However, the
system does not have of video inspection capability, which will be required in the vault/annulus area of the
subject tanks.  At this time, use of the LDUA for deployment of inspection equipment in the vault is not
possible due to the small sized risers.  Additionally, in FY99, INEEL plans to contract with a registered PE
to ascertain the exact requirements necessary for certification of Tanks WM-190 and WM-185.  Based on
the FY00 development of defining criteria for inspection of the tanks and upon inspection and integrity
confirmation technologies in use or proposed at other sites, INEEL will, in FY01, procure and test, in a
“cold” environment, the necessary equipment to meet the criteria.  All efforts will be reviewed by one or
more registered PEs to ensure that the end result will meet the need for approval by a PE.  In FY02, the
system will be deployed on a HLW tank.
Progress to Date:
No TFA-supported activity is on-going.
Key Products:
Primary products will include hardware, software, and analytical tools necessary to provide tank inspection
capability and to ensure tank integrity.  Internal inspection techniques developed will also provide the
capability to more accurately estimate tank sludge volume.
FY99 Scope:
No TFA-supported work is occurring.
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FY00 Scope:
Task A.  Support Remote Inspection Meeting Among All Sites
Description: This task will support a meeting or meetings to determine the Functions and Requirements
from SRS, Hanford, ORNL, and INEEL for remote inspections and deployment platforms.  SRS, with
participation by the Center for Non-Destructive Evaluation (CNDE), will have the lead role in these
meetings and will provide documentation of site needs and the potential integration of needs to support
common technologies and will be supported by the other sites.  The other sites should provide
documentation of their site needs and potential integration of needs to support common technologies.  A
major outcome of the meeting will be to determine if common technologies can meet the needs of other
sites.  This will include both the remote inspection technologies and the deployment platforms.
Performing Organizations: SRS, Hanford, ORNL, INEEL
Proposed Budgets: TFA, $50K; CMST, $50K
Deliverables and Milestones: All sites should support the meeting among SRS, Hanford, ORR, and INEEL.
This will include identifying inspection and deployment technology needs that support all sites, if possible.
The sites should ensure that their site needs are identified and detailed, determine what data will be
required, identify unique tank conditions, and recommend possible methods to resolve the needs.  These
will be required for both inspection and deployment.
SRS should arrange a meeting among the four sites as soon as possible after funding is received by the
sites.  A major outcome of the meeting will be to determine if common technologies can meet the needs of
Hanford and the other sites.  Common needs and specifications should be documented in a report prepared
by SRS; they will be the guides for the survey tasks.  The report should be provided within 2 months after
the meeting.

Task B.  Survey Remote Inspection, Integrity, and NDE Technologies and Deployment Methods
Description: Each site should support a survey, initiated by CMST, of the technologies that are available
within the DOE Complex, industry, universities, Environmental Management Science Program, and foreign
countries with the capability to perform inspections of HLW tanks of the type and configuration(s) at their
sites.  Special attention will be focused on information provided by the National Science Foundation-
funded CNDE at Iowa State University.  Evaluate the types of HLW tanks and ensure that potential
technologies will meet the unique needs for all tank types to be considered.  This will include developing
specifications and evaluating the technologies’ ability to meet specifications.  This would include NDE, the
LDUA, crawlers, the INEEL NDE method, Hanford TSAFT, and other technologies used in industry.  This
task would include a workshop to identify the most effective approaches to NDE at all the relevant sites,
and the workshop would involve the participation of CNDE and will also consider the needs of companion
sites and should have representatives from these sites in attendance.
Performing Organizations: SRS, Hanford, ORNL, INEEL, and CMST
Proposed Budgets:  TFA, $20K; CMST, $100K
Deliverables and Milestones:  The objective of this subtask will be to provide a review of remote inspection
and deployment technologies.  This effort should be supported by each site with an evaluation of
technologies to support their sites.  Documentation of this task should clearly identify current and near-term
technologies that will support inspections and deployments.  Each site should provide an appendix to
support their reviews.
A report form will be developed by SRS that documents the technologies reviewed.  This report will be due
2 months from the completion of the reviews.
A report will be prepared by CNDE that documents the results of the NDE workshop.  This report will be
due 2 months from the completion of the workshop.

Task C. SRS Remote Inspection of HLW Tanks
Subtask C.1.  Initial Evaluation of Inspection Technologies and Deployment Platform
Description:  Based on the information for the inspection technologies and deployment platforms reviewed
in Task B, a decision is to be made on which technologies are applicable.  The SRS should develop
selection criteria for both remote inspection and deployment to support the evaluations and address
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contamination control.  Based on the selection criteria and technologies, SRS will make an initial
evaluation of both inspection and deployment methods.  SRS currently believes that US industry can best
meet their current needs.
Performing Organization: SRS
Proposed Budget:  TFA, $15K
Deliverables and Milestones:  The objective of this task will be to identify the most promising technologies
for both inspection and deployment, therefore the deliverable will be a report that identifies the best
technologies that support site-wide needs.  The report will be due 1 month after the review of technologies
is complete.

Subtask C.2.  Development of Industrial Call and Evaluation Technologies
Description:  Based on the results of the selections made in Subtask C.1, determine the procurement
strategy to initiate a remote inspection system and deployment platform.  SRS currently believes that an
industrial call will provide the best products.  This task will initiate an industrial call though FETC.  SRS
then will write technical specifications for both the inspection and deployment technologies.  This would
include supporting integration into an industrial call and evaluation of proposals.
Performing Organization: SRS
Proposed Budgets:  TFA, $30K; CMST, $40K; FETC, $200K
Deliverables and Milestones:  SRS should develop a FETC call based on the specifications and
requirements for either remote inspection methods and/or deployment technologies.  SRS and TFA should
support FETC, the integration, technical discussions with industry, and proposal reviews.  SRS should
complete the draft specifications before mid FY99 and finalize the specifications based on the technology
reviews.  A review of industrial technologies will depend on the call timing.
Task D.  Hanford Site Remote Inspection of HLW Tanks (SST and DST)
Task D.1:  Evaluate TSAFT and Deployment Methods
Description:  Hanford should initiate a review of the TSAFT technology to address the knuckle region of
their DSTs.  This technology has been developed by PNNL and could be a technology that will be able to
characterize this region of DSTs.  Hanford should review the current status of the technology and then
initiate an evaluation program based on the status review.  This review should include available
deployment methods.
Performing Organization: Hanford
Proposed Budgets:  TFA, $75K; CMST, $40K
Deliverables and Milestones:  The objective of this subtask will be to determine the current status of the
TSAFT technology, its capability to evaluate the knuckle region of a DST, and possible deployment
technologies.  Documentation of this task should clearly identify current status and support Hanford
inspection and deployment needs.
A report to TFA and SRS should be developed for the status and technology review.  This report will be
due 1 month after the completion of the reviews.

Task D.2: Evaluate SST Inspection Deployment Methods
Description:  Hanford should initiate a review of the SST inspection technologies and ascertain if any of the
technologies employed elsewhere could enhance the inspection program in place.  Hanford should review
the current status of the technology and then initiate an evaluation program based on the status review.
This review should include available deployment methods.
Performing Organization: Hanford
Proposed Budgets:  TFA, $50K; CMST, $15K
Deliverables and Milestones: A report to TFA and Hanford should be prepared documenting review
progress.  This report will be due 1 month after the completion of the reviews.

Task E.  ORNL Remote Inspection of HLW Tanks for MVST
Subtask E.1.  Determine the Deployment Platform and Its Characteristics
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Description:  ORNL tanks are unique compared to Hanford and SRS tanks.  They are made of stainless
steel and are long horizontal tanks.  Crawlers have been developed by ORNL, and they should be evaluated
as a potential deployment system.  If these crawlers are not adequate, then other systems should be
reviewed for potential application.
Performing Organization: ORNL
Proposed Budgets: TFA, $20K; CMST, $15K
Deliverables and Milestones:  The objective of this subtask will be to provide a review of crawler systems
for visual inspection and ensure their adequacy to meet ORNL needs.  Documentation of this task should
clearly identify the current status of crawlers and support ORNL inspection needs.  A report to TFA, SRS,
and Hanford should be developed.  This report will be due 1 month after the completion of the reviews.

Subtask E.2.  Develop Specifications for the Camera and NDE Systems
Description:  Currently, ORNL believes that the NDE and camera systems would be adequate to meet their
initial needs to verify the structural integrity assessments of BVEST and MVST tanks.  The combination of
a camera and NDE systems will support their needs for structural integrity assessments.
Performing Organization: ORNL
Proposed Budgets:  TFA, $15K; CMST, $15K
Deliverables and Milestones:  Specifications will be needed for both the NDE and camera systems.  This
task will provide the specifications for evaluating the current systems and the system that will be procured.
Documentation of this task should clearly identify the NDE and camera needs for ORNL structural
inspection.  A report to TFA and the other three sites should be developed by ORNL.  This report will be
due 1 month after the completion of the reviews.

Subtask E.3.  Procure Inspection Camera; Test, and Develop Deployment Platform
Description: Survey vendors for high-resolution, radiation-resistant camera that would fit down a 3-in.
riser.  Design and fabricate deployment platform for operator use.
Performing Organizations: LMER, BJC
Proposed Budgets: TFA, $160K; Robotics, $200K
Deliverables and Milestones:
A report to TFA and ORO should be prepared documenting deployment.  Document that camera systems
are ready for FY01 hot deployment.  This report will be due 1 month after the completion of the reviews.

Task F.  INEEL Remote Inspection of Two HLW Tank Vaults
Subtask F.1.  Initial Evaluation of Inspection Technologies and Deployment Platforms
Description:  Based on the information for the inspection technologies and deployment platforms reviewed
in Task B, and the requirements defined by the P. E. under contract, a decision is to be made on which
technologies are applicable for use in the WM-190 and WM-185 vault areas.  INEEL should develop
selection criteria for both remote inspection and deployment to support the evaluations.  Based on the
selection criteria and technologies, make an initial evaluation of both inspection and deployment methods.
INEEL currently believes that US industry can best meet their current needs.
Performing Organization: INEEL
Proposed Budget: TFA, $10K
Deliverables and Milestones:  The objective of this task will be to identify the most promising technologies
for both inspection and deployment in the vault areas necessary to support PE certification of the two tanks.
The deliverable will be a report that identifies the best technologies that support site-wide needs.  The
report will be due 1 month after the review of technologies is complete.

Subtask F.2.  Development of Industrial Call and Evaluation Technologies
Description:  Based on the results of the selections made in Subtask F.1, determine the procurement
strategy to initiate a remote inspection system and deployment platform.  INEEL currently believes that an
industrial call will provide the best products.  This task will initiate an industrial call though FETC.  INEEL
then will write technical specifications for both the inspection and deployment technologies.  Included in
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the procurement specifications would be a requirement for PE certification of the tank's integrity.  This
would include supporting integration into an industrial call and evaluation of proposals.
Performing Organization: INEEL
Proposed Budgets: TFA, $50K; CMST, $25K; FETC, $200K
Deliverables and Milestones:  INEEL should develop a FETC call based on the specifications and
requirements for either remote inspection methods and/or deployment technologies.  INEEL and TFA
should support FETC, the integration, technical discussions with industry, and proposal reviews.
INEEL should complete the draft specifications before mid-FY00 and finalize the specifications based on
the technology reviews.  A review of industrial technologies will depend on the call timing.
FY01 Scope:
Task A.  Support Remote Inspection Meeting with Other Sites
Description:  This task will continue support for a meeting or meetings to determine the status of the work
and progress of SRS, Hanford, ORR, and INEEL remote inspections and deployment work.  SRS will have
the lead role in these meetings and will provide documentation of site progress and coordination of
common technologies.  This will still include both remote inspection technologies and deployment
platforms.
Performing Organizations: SRS, Hanford, ORNL, and INEEL
Proposed Budgets: TFA, $50K; CMST, $50K
Deliverables and Milestones:  The outcome of the meeting(s) will be documented by SRS and the report
should be provided within 2 months after the meeting.  Any additional specific deliverables will be defined
depending upon progress during the prior year.

Task B. Complete.

Task C. SRS Remote Inspection of HLW Tanks
Subtasks C.1 and C.2.  are complete.
Subtask C.3.  Evaluation of Industry Calls
Description:  SRS should continue following the FETC call initiated in FY00.  This should consist of
supporting technical reviews, suggesting technical changes with the vendor scope, providing technical
information to the vendor(s), and ensuring technical quality.  SRS should continue to ensure that, where
possible, technical products should continue to support the other three sites.  SRS should make a decision
on the inspection system to be used, and, in concert with FETC, procure and deploy the selected system.
Performing Organization: SRS
Proposed Budgets: TFA, $45K; FETC, $200K
Deliverables and Milestones:  SRS should prepare a topical report summarizing the site activities and
providing preliminary information on the performance of the deployed systems.  This report would be due
9/01.

Subtask .C.4.  Development of the FY02 Workscope
Description:  SRS will continue to support technologies that will be used for inspection and deployment.
Because of the variability of the direction, continuing coordination and direction of technical program
scope for FY01 will be performed.  This scope will be added to the SRS effort after being identified and
costed.
Performing Organization: SRS
Proposed Budget: TFA, $45K
Deliverables and Milestones:  The scope will need to be developed in mid-FY00.

Task D.  Hanford Site Remote Inspection of HLW Tanks (SST and DST)
Subtask D.1 is complete.
Subtask D.2.  Development of the FY02 Workscope
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Description:  Hanford will continue to support technologies that will be used for the inspection of SSTs and
DSTs and for deployment.  Because of the variability of the direction, continuing coordination and
direction of technical program scope for FY01 will be performed.  This scope will be added to the Hanford
effort after being identified and costed.
Performing Organizations: Hanford
Proposed Budgets:  TFA - $10K
Deliverables and Milestones:  The scope will need to be developed in mid-FY00.

Task E.  ORNL Remote Inspection of High-Level Waste Tanks for MVST
Subtasks E.1 through E.3 are complete.
Subtask E.4.  Visual Inspection and Sludge Mapping of MVST
Description:  Conduct visual and sludge mapping inspections.  A camera would be deployed and the sludge
volume ascertained from the pump down in supernatant.  The condition of tank's interior would then be
ascertained.
Performing Organizations: LMER, BJC
Proposed Budgets: TFA, $200K; Robotics, $200K
Deliverables and Milestones:  Determine volume of sludge and visual condition of one or more MVSTs;
document observations.

Subtask E.5.  Acquire External NDE Inspection Equipment
Description:  Based on prior years, identify Functions and Requirements, including the selection of the tank
on which to prototype the system, and after reviewing available technologies employed at other sites,
acquire the necessary hardware and software to perform external NDE inspection of the MVST annulus and
vault space.
Performing Organizations: LMER, BJC
Proposed Budgets: TFA, $300K; CMST, $180K
Deliverables and Milestones:  Document all activities in an annual report.

Task F.  INEEL Remote Inspection of WM-185 and 190
Subtasks F.1 and F.2 are complete
Subtask F.3.  Evaluation of Industry Calls
Description:  INEEL should continue following the FETC call initiated in FY00.  This should consist of
supporting technical reviews, suggesting technical changes with the vendor scope, providing technical
information to the vendor(s), and ensuring technical quality.  INEEL should continue to ensure that, where
possible, technical products should continue to support the other three sites.  INEEL should make a
decision on the inspection system to be used, and, in concert with FETC, procure and deploy the selected
system.
Performing Organization: INEEL
Proposed Budgets: TFA, $50K; FETC, $200K
Deliverables and Milestones:  INEEL should prepare a topical report summarizing the site activities and
providing preliminary information on the performance of the deployed systems.  This report would be due
9/01.

Subtask F.4.  Continued INEEL Technology Support
Description:  INEEL will continue to support technologies that will be used for the inspection of the WM-
190 and WM-185 vault areas to receive PE certification and for deployment.  Because of the variability of
the direction, continuing coordination and direction of technical program scope for FY02 will be
performed.
Performing Organization: INEEL
Proposed Budgets: TFA, $150K; CMST, $70K
Deliverables and Milestones:  In addition to an annual report describing the accomplishments, lessons
learned, and technical data gathered, a more detailed list of deliverables will need to be developed in mid-
FY00.
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FY02 Scope:
Task A.  Support Remote Inspection Meeting with Other Sites
Description:  This task will continue support for a meeting or meetings to determine the status of the work
and progress of SRS, Hanford, ORR, and INEEL remote inspections and deployment work.  SRS will have
the lead role in these meetings and will provide documentation of site progress and coordination of
common technologies.  This will still include both remote inspection technologies and deployment
platforms.
Performing Organizations: SRS, Hanford, ORNL, and INEEL
Proposed Budgets: TFA, $50K; CMST, $40K
Deliverables and Milestones:  Deliverables will be defined depending upon progress during the prior year.

Tasks B. Complete.

Task C. SRS Remote Inspection of HLW Tanks
Subtasks C.1 through C.4  are complete.
Subtask C.5 Undefined Scope
Description: TBD
Performing Organization: SRS
Proposed Budget: TFA, $400K
Deliverables and Milestones: TBD

Task D. Hanford Site Remote Inspection of HLW Tanks (SST and DST)
Subtasks D.1 and D.2.  are complete.
Subtask .D.3. Undefined Scope
Description: TBD
Performing Organization: Hanford
Proposed Budget: TFA, $400K
Deliverables and Milestones: TBD

Task E.  ORNL Remote Inspection of HLW Tanks for MVST
Subtasks E.1 through E.5 are complete.
Subtask E.6.  Deploy External NDE Systems
Description:  Deploy the External NDE inspection system on the selected tank.
Performing Organizations: LMER, BJC
Proposed Budgets: TFA, $400K; CMST, $80K
Deliverables and Milestones:  Document the deployment in a report to TFA.  Strengths and weaknesses on
the system will be highlighted.

Task F.  INEEL Remote Inspection of WM-185 and 190
Subtasks F.1 through F.3 are complete
Subtask F.4.  Continued INEEL Technology Support
Description:  INEEL will continue to support technologies that will be used for the inspection and for
deployment.  Because of the variability of the direction, continuing coordination and direction of technical
program scope for FY03 will be performed.  Any strategy necessary to meet the FY06 need date will be
prepared.
Performing Organization: INEEL
Proposed Budgets: TFA, $400K; CMST, $80K
Deliverables and Milestones:  Document the path forward in a report to TFA.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 495 850 1650 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 300 300 200
ESP 0 0 0 0
Robotics 0 200 200 0
Industry 0 400 400 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 1395 1750 1850

EM-30/40 0 350 500 700

Total 0 1745 2250 2550

Funding Comments:
Performance Agreement required with site(s) in FY00?
None.
TFA's Expectation of User Support:
(Hanford) The FY00 scope would be funded by the TFA with 20% co-funding.  It is expected that the test
facility and deployment method would be provided by Hanford in FY01.  The deployment method and
operations would be provided by Hanford in FY02.

(Hanford)  TFA would fund the FY00 activities with a 20% sharing by the site.  Cost sharing in FY01 and
FY02 will need to be determined.  This effort has multiple users, and comments from ORNL and SRS will
be important to both the sites and the TFA.

(SRS)  TFA will support initial development of the technical specifications for the FETC call (if required).
It is expected that FETC will fund the industrial partner for approximately $400K.  SRS should support
deployment of the system.

(ORNL)  TFA will support initial development of the technical specifications for the FETC call (if
required).  It is expected that FETC will fund the industrial partner for approximately $400K.  ORNL
should support deployment of the structural integrity assessment system.
TTP for Ongoing Work:
ID77WT22
PI for Ongoing Work:
Valentine
Technical Review Strategy:
TBD
Other Comments:
TFA contacted the following in developing this response:
SRS - Brenda Lewis, Rahn H. Ross, WSRC, Phone: (803) 208-8622, Fax: (803) 208-3179, Email:
rahn.ross@srs.gov
Hanford - Dan Pfluger, LMHC, Phone: (509) 376-6164, Fax: (509) 372-1608
ORNL - Sharon Robinson (LMER, 423-574-6779), Ben Lewis (LMER, 423-574-4091), Dirk Van Hoesen
(LMER, 423-574-7264), Gomes Ganapathi (BJC, 423-241-1179), Dave Bolling (BJC, 423-241-2424),
Barry Burks (Providence Group, 423-927-5519).
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INEEL - White, J. Mitch, Phone: (208) 526-3862, Email: jm2@inel.gov, Fax: (208) 526-5118, Frank Ward,
Phone: (208) 526-3010, Email; fsw2@inel.gov

Hanford - Dan Pfluger
ORNL - Sharon Robinson (LMER, 423-574-6779), Ben Lewis (LMER, 423-574-4091), Dirk Van Hoesen
(LMER, 423-574-7264), Gomes Ganapathi (BJC, 423-241-1179), Dave Bolling (BJC, 423-241-2424),
Barry Burks (Providence Group, 423-927-5519).
INEEL - White, J. Mitch, Phone: (208) 526-3862, Email: jm2@inel.gov, Fax: (208) 526-5118, Frank Ward,
Phone: (208) 526-3010, Email; ffw2@inel.gov
TFA Point of Contact: Mike Terry, TFA Safety Technology Integration Manager

Phone: (509) 372-4303, Fax: (509) 372-6364, Email: mike.terry@pnl.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.20, Tank Annulus/Vault Inspection
ORR Need ID#: OR-TK-01, Tank Waste Characterization
Hanford Need ID#: RL-WT022, Tank Knuckle NDE
Hanford Need ID#: RL-WT05, Remote Inspection of High-Level Waste Single-Shell Tanks
Hanford Need ID#: RL-WT055-S, Tank Integrity Verification
SRS Need ID#: SR99-2035, Develop Advanced Techniques for Life Extension of High Level Waste Tanks
and Piping
SRS Need ID#: SR99-2050-S, Fracture Toughness Properties for Carbon Steel Utilized for Nuclear Waste
Containment Vessels
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Needs Summary:
This task incorporates all the needs associated with LAW being grouted or similarly stabilized.

INEEL: HLW calcine will be dissolved, separated into a high- and low-level fraction, immobilized, and
then disposed of in appropriate disposal facilities.  The Sodium-Bearing Waste (SBW) will be either
calcined and then separated or directly immobilized.  The LAW fraction will be a dilute, acidic stream that
may need conditioning before cementation to both improve the performance of the grout and to reduce the
volume of the final waste form.  The conditioning may include removal of key radionuclides such as
cesium and possibly will require denitration.  Previous studies have evaluated denitration processes, which
may prove to be economical due to the impact of nitrate on overall waste volume.  Newly generated liquid
waste (NGLW) has, traditionally, been combined with existing SBWs stored in the tank farm, which is not
fully compliant with current environmental regulations requiring double containment of wastes.  Based on
the current operating assumptions, all of the SBW cannot be calcined by the end of 2012, as required by the
Idaho Settlement Agreement.  Aggressive reductions in the waste generation rates and/or segregation of
NGLW will be required to meet the 2012 requirement.  This task approach would require that the NGLW
be segregated from the existing SBW water and neutralized to a non-corrosive pH (2.0 < pH < 12.5), and
then stored in a unused, spare tank until it was immobilized in grout or some other waste form.  Final waste
forms should be processed so that they can be disposed of in drums, (B-12s, or B25s).

The removal of Cs from NGLW (ID 2.1.28) is required to ensure that the NGLW can be disposed of in
existing licensed disposal sites.  The removal of cesium from NGLW will be accomplished by ion
exchange using an inorganic ion exchange sorbent (the current baseline is IONSIV IE-911).  IONSIV IE-
911 is a crystalline silicotitanate (CST) that has been demonstrated to be effective for cesium removal from
highly caustic waste solutions.  The following proposed task will eliminate an input stream to the
underground tanks, therefore reducing the ultimate volume of liquid that will require extensive treatment to
remove it from the tanks.  By removing cesium from the NGLW, the decontaminated solution could be
grouted using a contact-handled facility.

To address INEEL’s LAW waste acceptance issues (ID-2.1.23) in-depth information, program costs, and
lessons learned are needed from operating sites concerning how to perform and complete waste form
qualification for grouted mixed LLW.  This includes qualification of the grouting process as well as the
final waste form.

Technology to directly immobilize the SBW stream (ID-2.1.35) is also required to both select the
appropriate treatment and to open opportunities for more expeditious treatment and disposal of the SBW as
TRU and/or LLW.  Identification or development of additives to stabilize selected hazardous and
radioactive components (ID-2.1.40) is required to meet expected LAW acceptance criteria and for disposal.

ORR: ORR has approximately 180,000 gal of mixed remote-handled transuranic (RH-TRU) sludge and
800,000 gal of mixed non-TRU supernate stored in underground tanks.  The Gunite and Associated Tanks
(GAAT), Old Hydrofracture Tanks (OHF), and Bethel Valley Evaporator Storage Tanks (BVEST) waste
must be retrieved, consolidated in the Melton Valley Storage Tanks (MVST), and immobilized to meet
transportation and disposal requirements for WIPP or NTS.

The baseline plan for concentration and treatment of ORNL tank waste is to remove cesium from the
supernate by ion exchange and send this waste form, after dewatering, to NTS.  The liquid passing through
the ion exchange column will be grouted and disposed of at NTS.  A privatization contractor will solidify
the sludge for disposal at NTS or WIPP.  Waste form development is required to ensure that the waste
processed by the privatization contractor meets LDR requirements in the event that WIPP is delayed for an
extended period in receiving RH-TRU.  This development is needed to determine the quantities and types
of waste form binders needed to pass LDR requirements.  This will provide DOE-OR a fall-back position
in the event delays are experienced in the shipment of the waste to NTS and WIPP.
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PROPOSED SCOPE:
Technical Approach:
The approach for the INEEL need ID-2.1.23 is to first develop a strategy for disposal based on (1) the
composition and type of waste form that will be generated (such as TRU waste), (2) potential disposal sites,
(3) the Waste Acceptance Criteria (WAC) for these various sites, (4) the amount of waste that will be
generated for achievable waste loadings, (5) any major regulatory or political hurdles, and (6) the estimated
cost for transportation and disposal at the various sites.  This strategy can be developed in a workshop that
will bring together the appropriate experts from throughout the DOE Complex.  During the time period
required for development of a waste processing and disposal strategy, INEEL will be subject to regulatory
changes as well as advances in waste processing technology.  It is expected that the WAC will evolve, but a
current baseline plan is essential and should be consistent with the HLW integrated process flowsheet.

For INEEL need ID-2.1.38, grout formulations and qualified waste forms will be developed for these waste
streams.  Two options are being pursued:  (1) grout formulations based on denitrated LLW feed, and (2)
grout formulations without denitration.  To address the joint ORR and INEEL concern for stabilization of
hazardous components, an evaluation of potential sorbents will be made.  Initially, a literature survey will
be performed and leveraged off the previous DOE-supported grout work.  ORNL and INEEL will provide
the process constraints and feed compositions for their respective sites.  For instance, DOE-funded work
that may be related is the previously funded development of a Russian Silica Gel process, which in some
concepts include both denitration and evaporation, which bear similarities to the processes planned for both
INEEL and ORR.  The selectivity of candidate sorbents to the specific isotopes and hazardous components
will be demonstrated on a small scale.  Compatibility with a grouted waste form will have to be
demonstrated.  The evaluation of applicable stabilizers will not be limited to silica gels, but to whatever is
available or can be identified to meet the need.  In addition, the long-term stability of the sorbent or
stabilizer as part of the waste form will also have to be determined and demonstrated.  Because the
stabilizers are expected to integrate into the existing waste forms, whether dried solids or grout, total
compatibility must be demonstrated.  (If separate stabilizers are required for radioactive constituents versus
hazardous components, the work must still be performed as one task because additives can result in
negative as well as positive impacts on the durability of the total waste form.)  Of course, whatever
stabilizer is chosen, it will have to meet the requirements for hazardous and/or radioactive constituents for
the waste stream and final form.  For INEEL, the stabilizers will have to be compatible with the planned
grout waste forms.  For ORR, the stabilizers will have to be compatible with the waste form approved
under the DOE privatization activity.  Work currently funded by EM-30 as part of the SRS Salt Disposition
Program will also be leveraged in this task.

For INEEL needs ID-2.1.35 and 2.1.28, the objective is to divert the NGLW stream, condition it as
required, and then immobilize it.  That LLW grout that can be disposed of at one or more of three potential
disposal sites is the most likely option.  The sites identified for this waste are Envirocare, Inc., NTS, and
Radioactive Waste Management Complex (RWMC) at INEEL.  A fourth site identified is the Hanford
Disposal Facility.  This site may be able to accept waste by the end of CY99 and provides an alternative to
Envirocare, Inc.  Hanford has the added benefit of being able to accept much higher levels of radionuclides.
Each of these sites has different acceptance criteria, advantages and limitations that will be provided before
the initiation of this task.  The NGLW waste is initially extremely dilute due to the runoff streams;
however, for storage it is evaporated, as indicated in the need statement, to a specific gravity of
approximately 1.2.  INEEL will provide an upper-specific gravity limit before initiation of the task; it can
be assumed that INEEL will perform the additional concentration of the stream up to the stated limit to
support the optimized grout compositions, if required.  The composition of the waste and radionuclide
inventory is based on the ~ 1.2 specific gravity and an annual waste volume of  ~ 10,000 to 13,000 gal.
AEAT developed grout formulations for SBW during FY98.  It is expected that this task will take
advantage of the formulation experience and experimental results from the FY98 task and the
acknowledged unique grout modeling capability of the AEAT.  As part of the grout formulation process,
pre-conditioning will have to be defined.  The extent of neutralization and compatible neutralization agents
will be identified to accommodate interim storage in the stainless steel vaulted tank.
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It is expected that pretreatment will be limited to the minimum essential to meet the acceptance criteria and
support grout formulation to ensure performance.  It is desirable to have a cementation process that can be
contact maintained.  The surface dose rates will be included as part of the individual disposal site
specifications.

Following the development of the process and grout formulation to meet the selected WAC, the INEEL and
AEAT will pursue demonstration/deployment of the technology with a large campaign sufficient to process
the “on hand” stored waste.  This may be pursued as an ASTD project if active in FY00.

For the second part of the INEEL need, ID-2.1.35, options for direct immobilization of SBW will be
evaluated and will include vitrification, grouting with limited conditioning (CST), and alternative
technologies such as silica gel.

Grout formulations developed in this task may be related to grouts required for Tank Closure and will be
coordinated with the INEEL Tank WM-182 closure demonstration (see Technical Response 99023).
Progress to Date:
In FY98 and FY99 denitration process evaluations were completed and INEEL prepared a report evaluating
the merits of both thermal and catalyzed denitration with a selection of thermal denitration as the baseline.
AEAT and INEEL, under a jointly funded EM-50 and EM-30 development effort, prepared several grout
formulations.  This work provided candidate grout formulations for denitrated and direct grouting of the
LAW fractions.  Additional work is in progress for grouting of the INEEL Type 2 waste stream.

AEAT will initiate the FY99 scope for immobilization of NGLW in late January 1999 and begin the
formulation process.  Envirocare, Inc. has been contacted and WAC have been received and transmitted to
AEAT.  Envirocare, Inc. is the currently desired waste disposal option because it can receive low-level
mixed waste and will not require a delisting petition.  There will be some challenges because the
radionuclide limits for Envirocare, Inc.,  are extremely low and some cesium removal may be required.
Because CST is the primary candidate for cesium removal, considerable applicable experience has been
accumulated through the related tasks at ORR and Texas A&M.  This experience will be used and
leveraged to effectively define the cesium removal system.

In FY99, if funding allows, preliminary glass formulations will be developed for direct vitrification of the
SBW stream.  An alternative disposal facility, if the cesium and strontium levels are too high for
Envirocare, Inc., is the Hanford Disposal Facility.  The Hanford WAC accepts higher levels of radioactivity
which, may preclude pretreatment.
Key Products:
- Develop the denitration process and process selection basis.
- Develop grouting formulations for LAW fractions.
- Identify sorbents/stabilizers for ORR and INEEL LAW.
FY99 Scope:
Task A: (ID-2.1.35 & 2.1.28) Develop a Process for Grouting of Type 2 Waste.
Description:  Develop and optimize a grout formulation for INEEL’s Type 2 waste stream against theWAC
for Envirocare, Inc.  The formulation development will be continued with AEAT through the international
grant and will build off the FY98 scope of work covered in TFA Technical Response 98031.  AEAT will
utilize the grout formulation development and modeling resulting from previous INEEL tasks and apply
that technology to develop grout formulations for Type 2 waste that meet the WAC of at least two of the
disposal sites.

This task objective is to develop a grout formulation and pretreatment process that will produce a waste
form acceptable for disposal at Envirocare, Inc., (or at Hanford’s Disposal Facility).  INEEL has the
capability to evaporate the waste feed stream beyond its anticipated storage concentration.  The waste is
expected to be similar in constituent composition to the SBW that was the target of AEAT’s FY98 work
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scope; however, the Type 2 waste is very dilute before evaporation.  If more or less evaporation is optimal
for feed composition, then some of those adjustments can be made at INEEL.  Other feed adjustments
should be considered a part of the grouting process.  The waste stream composition will be based on
analyses and the history of Tank 186 that will be neutralized with NaOH or CaO to achieve a pH of at least
2.0 for storage in Tank WM-190.

From the developed grout composition, samples will be tested to demonstrate their compliance with TCLP
versus applicable UTS.  The grout must pass RCRA-applicable UTS criteria for hazardous components and
totals for specified radioisotopes.  Small-scale radioactive spiked tests will be performed to validate model
assumptions and predictions to meet dose rate criteria.  Experimental testing shall be performed to validate
the isotherms and to measure the TCLP for RCRA compliance.  The planned containers should be assumed
to be either B-12 or B-25 configurations.

Prepare a report that provides the grout formulation (composition range), data supporting the performance
of the grout, and the basis for determining volume of grout (waste loading).

Decision Point: INEEL will use the data from this task to perform an engineering cost analysis to determine
process feasibility.  The results will be reviewed with site management to determine feasibility and support
for an FY00/01 demonstration on a large batch (~50,000 gal.).  If the grout formulation and technical
performance supports the demonstration, AEAT will prepare the process technical basis for the
demonstration.  This task should provide the basis for a site co-funded proposal for deployment.

Deliverables and Milestones:
- A suitable grout formulation with the extent of decontamination defined will be produced to meet the
Envirocare, Inc
- The scope and plan for the large-scale demonstration/deployment (ASTD) will be prepared.
FY00 Scope:
Tasks to be performed by INEEL, AEAT, ORNL, and others to be determined.

Task A: (ID-2.1.35) Grout formulation for Type 2 waste.
Description: Perform an engineering cost analysis to determine the best disposal site and whether
pretreatment will be required.  Initiate deployment of the process.  The deployment of the process will
require a technical basis document that will define both the cesium removal process/equipment and the
grouting process/equipment.  The CST removal efficiencies for cesium will be determined by performing
batch contacts with CST and simulated NGLW (Kds and equilibrium sorption capacity).  Following the
chemistry definition, bench-scale column tests will be performed with CST and NGLW to determine
breakthrough characteristics and other key process information.

Prepare procurement specifications.  Issue a Request for Proposals contract.  Conduct vendor acceptance
testing.  Assist INEEL in initiation of development and hot deployment of the immobilization
demonstration system.  Prepare technical basis documentation and cold test plan.  Conduct site activities
necessary to deploy waste grouting system including cold testing, procedure preparation, operator training,
ORR/Safety reviews, and authorization basis.
Proposed Budget: $1,250K
Deliverables and Milestones:
- Complete the procurement of the immobilization system.
- Initiate the immobilization system at ICPP.
- Provide performance data and document the results.

Task B:  (ID-2.1.23; OR-TK-06).  Conduct workshop on LAW form qualification.
Description:  Conduct a workshop on LAW form qualification.  The approach for this need is to first
develop a strategy for disposal based on:  (1) the composition and type of waste form that will be generated
(such as TRU waste), (2) the potential disposal sites, (3) the WAC for these various sites, (4) the amount of
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waste that will be generated for achievable waste loadings, (5) any major regulatory or political hurdles,
and (6) the estimated cost for transportation and disposal at the various sites.
Proposed Budget: $50K
Deliverables and Milestones: Document the output of the Low Activity Waste Acceptance workshop.

Task C: (ID-2.1.38).  Evaluation of denitration option.
Description:  Evaluate the potential for volume reduction of the final waste form through denitration of the
waste stream.  The flowsheet task will provide significant input to this evaluation.  The results of the
evaluation will feed a decision point on whether denitration is a viable pretreatment option.  If a significant
volume reduction and cost savings can be achieved by denitration, then follow-on work will be initiated.
Proposed Budget: $75K
Deliverables and Milestones: Document the results of evaluation for the potential volume reductions
associated with the denitrated LAW stream.

Task D: (ID-2.1.40, OR-TK-06, and ID-2.1.35).  Sorbent/Stabilizer selection.
Description:  Perform a literature survey of candidate sorbents and stabilizers; evaluate applicable activities
such as the Russian Silica Gel.  Select candidate sorbents and stabilizers, test for specificity to
radioisotopes and hazardous constituents, and for compatibility with a grouted waste form.  Ensure that
testing includes and validates the composite waste form's long-term performance versus long-term
requirements.  Nonradioactive simulants will be used for this phase of testing.  This work applies to the
LAW fraction and the SBW direct immobilization compositions at INEEL and to the tank wastes at ORR.
Proposed Budget: $250K
Deliverables and Milestones: Document the performance of candidate sorbents.
FY01 Scope:
Tasks to be performed by INEEL, AEAT, and ORNL

Task A: (ID-2.1.35) Develop Grout Formulation for Type 2 Waste.
Description: Initiate the deployment and processing of the available waste.  The deployment is expected to
be installed in an existing facility at the tank farm or a mobile grouting unit similar to those being used on a
campaign basis at ORR.  By leveraging off the ORR contracting knowledge for a leased grouting unit, the
deployment of the new grout formulations meeting WAC for final disposal will be expedited.  The
pretreatment steps will have to be incorporated into the feed/storage tank or in adjacent existing tanks.
Steps will be taken to close the loop with the disposal of the waste in the demonstration at the selected
disposal facility.  AEAT will provide technical support to INEEL pilot grout demonstration using
formulation work conducted in FY98-99.  Evaluate performance of the INEEL waste grouting system.
Disposition of the CST will be defined and the process requirements matched to the acceptance criteria for
the disposal site.
Proposed Budget: $1,000K

Task B:  (ID-2.1.23).  Conduct Workshop on LAW Form Qualification.  COMPLETED

Task C: (ID-2.1.38).  Evaluation of Denitration Option.
Description:  A technical task plan will be completed that will define the required testing to support facility
design.
Proposed Budget: $30K

Task D: (ID-2.1.40, OR-TK-06, and ID-2.1.35).  Sorbent/Stabilizer Selection.
Description: With user direction, select the sorbent/stabilizer to be tested with actual radioisotopes and
hazardous constituents.  Perform validation testing with radioactive and hazardous components.  This will
be done for both INEEL and ORR.  Validate the selected process for SBW and for ORR tank waste.
Proposed Budgets: $250K
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Deliverables and Milestones for tasks:
- Document the process technical basis coupled with pretreatment flow sheet through grout formulations.
- Determine which sorbents/stabilizers are suitable for LAW grouting.
- Complete the demonstration and disposal of the stored inventory of Type 2 waste.
- Document the Type 2 waste process, acceptance criteria, and costs.
FY02 Scope:
Task A: (ID-2.1.35) Grout Formulation for Type 2 Waste.
Description: Complete the hot demonstration of the grouting of the Type 2 waste stream.  Ensure for the
decontamination of the drums and temporary storage on site.  Demonstrate that the waste forms meet the
WAC for the disposal site selected;  transport drums to the disposal facility.  Finish the cleanup of the
equipment and site and document the results of the demonstration.
Proposed Budget: $400K
Performing Organization: INEEL

Task B:  (ID-2.1.23).  Conduct Workshop on LAW Form Qualification.  COMPLETED

Task C: (ID-2.1.38).  Evaluation of Denitration Option.
Description: Provide a demonstration of the denitration process and subsequent immobilization of the
stream by grouting.  Ensure that all process steps and the resultant final waste forms are consistent with the
product acceptance requirements at the disposal site.  Testing with an actual waste stream is desired;
however, generating sufficient material for testing from pretreatment with current experimental capability
seems unlikely for anything beyond large bench-scale denitration and grouting.
Proposed Budget: $400K
Performing Organization: INEEL

Task D: (ID-2.1.40, OR-TK-06, and ID-2.1.35).  Sorbent/Stabilizer Selection.  COMPLETED
Deliverables and Milestones:
- Develop basic data for facility design.
- Demonstrate the denitrification process.
- Issuea test report.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 80 1375 1280 400 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 240 250 250 0
University 0 0 0 0

EM-50 Total 320 1625 1530 400

EM-30/40 200 1500 900 0

Total 520 3125 2430 400
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Funding Comments:
Performance Agreement required with site(s) in FY00?
INEEL will maintain the integrated material balances for pretreatment and immobilization and provide
process development direction based on the process constraints and the product performance requirements.
A deployment plan approved by INTEC EM-30 for FY00 grout deployment will be required before full
funding is authorized.  This activity should be negotiated as a fee-related activity.
TFA's Expectation of User Support:
INEEL will co-fund the grout demonstrations.  ORR will provide waste compositions and the expected
process flowsheet for solidification of the tank waste and will co-fund the sorbent work.  INEEL and ORR
will do the radioactive sampling, packaging, and shipment of the samples to the selected PI.
TTP for Ongoing Work:
PI for Ongoing Work:
Technical Review Strategy:
The TFA’s TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at
key technology stage transitions.
Other Comments:
TFA contacted the following in developing this response:
Arlin Olson, 208-526-3852, alolson@inel.gov; Chris Musick, 208-526-7283, cam@inel.gov; Tim Kent,
423-576-8592, ttk@ornl.gov
TFA Point of Contact: Bill Holtzscheiter, TFA Immobilization Technology Integration Manager

Phone: (803) 725-2596, Fax: (803) 725-4704, Email: earl.holtzscheiter@srs.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.23, Low-Activity Wasteform Qualification
INEEL Need ID#: ID-2.1.28, Cs Removal from Newly Generated Liquid Waste
INEEL Need ID#: ID-2.1.35, Direct Immobilization of INTEC Sodium-Bearing Waste
INEEL Need ID#: ID-2.1.38, Conditioning of Low Activity Waster for Treatment
INEEL Need ID#: ID-2.1.40, Low Activity Waste Grout Sorbent Addition to Reduce Leachability
ORR Need ID#: OR-TK-06, Tank Sludge Supernatant Immobilization
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Needs Summary:
The HLW Program will, ultimately, recommend and implement technologies and processes to facilitate the
treatment and qualification of radioactive wastes for permanent disposal.  The primary scope and objectives
are to meet compliance with the Site Treatment Plan (STP), the Modified Consent Order, and the
Settlement Agreement with the state of Idaho.  Success will be measured in terms of safety, life-cycle cost,
regulatory compliance, schedule, and pollution prevention.

Many alternatives and options are being considered for the treatment and qualification of radioactive
wastes located at INTEC for permanent disposal.  Adequate evaluation of these options requires that each
one have a process flow diagram and associated mass and energy balances.  The flowsheet provides the
technical basis for performing cost estimates, safety evaluations, and estimates of impact to the
environment.  Later, they provide the technical bases for facility design and operating permit applications.
Presently, the flowsheet calculations are performed manually or with the assistance of several different
software tools.  They are generally being done for one operation at a time and do not link all of the required
operations into a process flowsheet.  These calculations must also be performed in the same manner
repeatedly as new data is obtained, which clarify the assumptions that have been made.  The existing
flowsheet development tools, both mathematical models and software, need to be integrated into a single
simulation model to perform these calculations automatically, with minimal effort on the part of the
engineer(s) who are tasked with doing this work.  This integrated model will provide for more process
performance information  required for further evaluations.  The flowsheet tools need to be in place by the
end of FY00 to integrate immobilization product performance specifications with pretreatment process
selection requirements.

PROPOSED SCOPE:
Technical Approach:
INEEL has developed material balances for various operations that are being considered in the EIS for site
waste processing and immobilization.  The need is for an integrated flowsheet, initially at a high enough
level to integrate all the operations, to determine the technical and operational viability of various process
alternatives and to identify technology gaps.  Once the “planning” version of the integrated flowsheet has
been developed, a more detailed flowsheet will be required that includes all significant specific process
models and the many chemical constituents required to perform process performance evaluation.  The
SRTC has developed both versions of the flowsheet for the entire HLW operations at SRS along with the
key databases and detailed process models.  The approach proposed here is to leverage the technology
experience from SRTC and assist INEEL in developing, utilizing, and adapting the existing chemical
component databases and process models to the INEEL HLW system.  The process flowsheet will be
developed by utilizing site and process experts with intermediate reality checks througthout the flowsheet
development.  The flowsheet should be developed and maintained on commercially supported process
modeling software.
Progress to Date:
None with TFA funding.  SRTC has developed a fully integrated flowsheet model for the entire HLW
operations at SRS.  The model currently tracks 183 chemical species in each of 1,800 process streams
connecting over 750 unit operation blocks; the entire HLW chemistry is described by close to 400 chemical
reactions.  In addition, SRTC has built the necessary component databases and process models for a
detailed HLW system flowsheet.
Key Products:
- Produce a planning level flowsheet with essential components and rapid turnaround.
- Produce a detailed engineering flowsheet with sufficient number of chemical species and comprehensive
process models to support experimental development and facility design and operation.
FY99 Scope:
None.
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FY00 Scope:
Task A: Develop a Planning Level Integrated Flowsheet for INEEL High- and Low-Activity Wastes
Description:  INEEL will utilize the existing process models used to develop various material balances as a
basis.  INEEL will acquire a commercially supported software such as Aspen PlusTM (one that meets end
use requirements).  INEEL will lead the development of the process and product acceptance specifications
to be used as the basis for flowsheet performance.  INEEL will collaborate with SRTC to evaluate which
existing component databases and process models will be applicable to this task.  The databases will be
adapted jointly to INEEL’s requirements and then implemented into the flowsheet.
Performing Organizations:  INEEL, DOE Laboratory RFPs
Proposed Budgets:  TFA, $300K; EM-30, $350K
Deliverables and Milestones:  Produce a planning level integrated flowsheet.
FY01 Scope:
Task A:  Develop a Baseline Detailed Integrated Flowsheet for the INEEL HLW System
Description:  INEEL will build from the planning level flowsheet developed in FY00 and add the details as
required to evaluate process performance.  The process requirements and product acceptance specifications
will be evaluated versus the status of the EIS and process downselect requirements.  With updated process
and product specifications, the flowsheet will be improved by adding detailed process models and a
sufficient number of chemical components to support the development and engineering of the flowsheet.
Technology gaps will be identified, and recommended resolutions documented.  This effort will assist
INEEL in developing a baseline flowsheet to provide the basis for further flowsheet detail and modeling as
the experimental results show a need.
Performing Organizations:  INEEL, DOE Laboratory RFPs
Proposed Budgets:  TFA, $300K; EM-30, $300K
Deliverables and Milestones:  Produce a baseline detailed flowsheet for the INEEL HLW system.
FY02 Scope:
None.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 300 300 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 300 300 0

EM-30/40 40 350 300 0

Total 40 650 600 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
INEEL will co-fund this task equally and provide the acquisition of the required flowsheet software.
TTP for Ongoing Work:
PI for Ongoing Work:
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Technical Review Strategy:
- TAG – Immobilization
- SRTC engineer supporting the DWPF HLW System Plan will provide a technical review.
Other Comments:
TFA contacted the following in developing this response:
Jacobson, Victor L., Phone: (208) 526-3763, Email: vlj1@inel.gov, Fax: (208) 526-4560/ Diane Croson,
LMITCO, Phone: (208) 526-3402, Fax: (208) 526-5937/Arlin Olson, LMITCO
TFA Point of Contact: Bill Holtzscheiter, TFA Immobilization Technology Integration Manager

Phone: (803) 725-2596, Fax: (803) 725-4704, Email: earl.holtzscheiter@srs.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.24, Integration/Optimization of High Activity Waste/Low Activity Waste
Process Flowsheet
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Needs Summary:
Hanford and INEEL have identified the need to develop technology for obtaining representative liquid
samples from the 1.1-million gallon DSTs at Hanford and 0.3-million gallon HLW tanks at INEEL.  A
multiple-depth, remotely operated, shielded sampling apparatus, which is permanently installed at the tank
for routine use, is proposed to replace the current manual grab-sampling methods done through a riser (i.e.,
bottle on a string).

At Hanford, representative sampling is needed to verify the tank inventory of contractually specified bulk
constituents and radionuclides before batch transfer to the private contractor responsible for waste
treatment services.  Currently, DSTs AP-102 and AP-104 have been selected as the waste feed staging
tanks.  In particular, representative sampling of suspended particulates up to 10 wt.% needs to be
demonstrated.  Grab-sampling methods cannot be used when the mixer motors are on.  This task will also
address issues pertaining to large-volume sampling of up to 15 liters, which may be required to provide
duplicate samples to DOE, the waste treatment private contractor, and to provide archive samples.  Hanford
also has a need for at-tank analyzers to determine when the tank waste has reached steady-state
composition during the mixing process.  The analyzers will ensure that the tank is sampled when the most
representative samples can be taken, especially with regards to suspended solids.

Currently at INEEL, the acidic radioactive waste from the Idaho Nuclear Technology Engineering Center
(INTEC) tank farm is transferred to a hold tank at the New Waste Calcining Facility via a steam jet or
airlift, sparged, and sampled via a sampler, which uses an air jet to pull liquid through a pair of needles
inserted into a sample bottle.  The state of Idaho has issued a letter to DOE expressing concern about the
integrity and representativeness of the sample and loss of volatile organic compounds (VOC) during
jet/airlift transfer, sparging, and sampling.  The existing sampling method is not in compliance with EPA
SW-846 protocol sampling procedures and data from the sampling is inadequate for permitting the waste
treatment/storage/disposal units at INTEC.  The existing sampler system and sample transport system is
also designed for small 15-mL sample bottles, while up to one liter of sample is needed for some analyses.
A method that permits (a) direct sampling of the tank waste from various depths, (b) obtaining samples
without pulling a vacuum on the sample bottle, (c) filling the sample bottles to zero head space, and (d)
obtaining up to one liter of sample per sample bottle is needed.

INEEL also has a need to obtain EPA equivalency certification for an end effector, which will be used on a
light-duty utility arm (LDUA) to sample residual heels in INEEL HLLW tanks scheduled for cease use and
eventual closure.  The INEEL heels are mostly liquid with a soft sludge, which can be sampled together
with the same end effector.

PROPOSED SCOPE:
Technical Approach:
The approach for sampling Hanford and INEEL HLW tanks will be to develop a nested array of fluidic
samplers, which fit through a 12-inch riser and provide up to eight different sample locations between the
top and bottom of the tank waste.  A single-point fluidic sampler has been developed by AEA Technologies
and has been deployed in a waste-processing tank at SRS.  AEA will develop and build prototype nested
array samplers for Hanford and INEEL by leveraging the information gained in the SRS design.  The
fluidic sampler will be provided with an above-riser shielded compartment, which will allow remote and
glovebox handling of the sample bottle until it its capped, packaged, and placed into a shielded container.
The sampler will be designed to take liquid slurry samples with suspended solids up to 30 wt.%.  The
design for Hanford will use a 4-mm screen over the inlet to the sampling ports, a 8.4-mm orifice in the
reverse flow diverter, and a 6.4-mm needle to the 500 cc sample bottle.  The screen will serve to block
large particles from entering and plugging the two smallest diameter components in the sample design and
build-up on the screen will be avoided by occasional back flushing of the sampler.

For the INEEL application, this task will leverage information being developed in ongoing TFA- and AEA-
funded tasks.  However, the sampler designs may vary depending on feasibility test results.  The baseline
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approach to the sample bottle being developed for Hanford uses an inverted bottle, needle and septum
configuration.  The bottle is filled by several vacuum and pressure cycles over several minutes.  The
baseline approach for the INEEL version of the fluidic sampler will use a sample bottle in an upright
position to allow it to be filled by hydraulic pressure to zero headspace in one pressurized cycle.  Whereas
the Hanford tanks will rely on large mixer motors to bring particulates to a steady-state of suspension for
sampling, little or no suspended particulates reside in the highly acidic INEEL tank waste and homogeneity
is assumed to occur by convection and diffusion.  Hanford will also be looking at upright bottle sampling as
an alternative approach to the inverted-bottle sampling configuration.  The technical approach for
development of the nested array fluidic sampler will involve:

a) developing a functions and design requirements (F&DRs) document for the sampler
b) issuing a preliminary conceptual design and hazards assessment document
c) generating a test plan for AEA Technologies to demonstrate full-scale feasibility of the sampling concept
and compliance with the INTEC F&DR operating parameters
d) working with AEA to conduct feasibility tests and develop the 100% design documentation
e) issuing a deployment strategy and plan
f) fabrication of the sampler by AEA
g) cold acceptance testing and operator training of prototype sampler
h) installation of the sampler in an actual waste tank
i) hot validation of the fluidic sampler.

In the case of Hanford design, the TFA task was initiated in FY98 and items a-e are already being
addressed.  Items f-i are planned for completion by FY03.

To sample tank heels with liquids containing soft sludges, INEEL will use a sampler end effector on a
LDUA, which can hold up to 900 cc of sample.  A tube is lowered into the heel until it touches the bottom
of the tank to capture the liquid sludge sample.  Then the sample is pulled into an evacuated sample
chamber.  The effect of the sampler head space and vacuum on VOCs in the liquid and slurry samples will
be studied to determine if this introduces a major error per EPA VOC protocol methods 5030 (Purge and
Trap) and 1311 (TCLP) in SW-846.  Surrogate solutions and mixtures will contain nitric acid, aluminum
nitrate and sand.  About 12 organics of concern will be tested, which include pyridine, toluene, acetone,
and carbon disulfide.
Progress to Date:
Development of Hanford’s nested array sampler was initiated in FY98.  To date, some feasibility tests on
the nested array fluidic sampler have been conducted to show it can obtain representative slurry samples 24
to 57 ft above the sample ports; more feasibility testing is planned.  Several design studies on the sampler
were conducted and documents have been generated that deal with: (a) deployment strategy, (b) F&DRs for
Hanford application, (c) the AEA conceptual design, and (d) selection of at-tank analyzers to determine
completion of mixing and wt.% suspended solids in the tank waste.

At INEEL, the LDUA and sampling end effector will be deployed in FY99 to obtain a heel sample from
one of its waste tanks even though it is not yet certified as a EPA-equivalency protocol sampling procedure.
Studies to certify the sampler end effector for EPA-equivalency protocol sampling will be initiated in
FY00.  The INEEL need to develop a nested array fluidic sampler will also be initiated in FY00.
Key Products:
For Hanford, a Detailed Design Document will be issued in FY00, and a full-scale below-riser nested array
fluidic sampling component and above-riser mock-up component will be fabricated in FY01.  Cold
demonstration of the sampler and fabrication of the above-riser component will be completed in FY02, and
the equipment will be installed in a Hanford waste tank and its operational acceptability verified in FY03.
For selected analytes, at-tank analytical capability will also be developed and implemented by the end of
FY03.
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For INEEL, the schedule is synchronized with Hanford to issue a Detailed Design Document in FY00 for
the nested array fluidic sampler, fabricate the below-riser component in FY01, fabricate the above-riser
component fabricated in FY02, and install the sampling system in an INEEL waste tank in FY03.  INEEL
will collaborate with Hanford on set-up of the prototype sampler for cold acceptance tests, test plans,
operator training, required documentation, and readiness reviews.

For the LDUA sampling end effector at INEEL, a report will be issued in FY00 to document EPA sampling
equivalency end effector to grab sampling and generation of documentation to request waiver from DEQ
for use of LDUA sampler in place of grab sampling.
FY99 Scope:
Task A: Complete Review of AEA Inverted Sample Bottle Feasibility Tests for Hanford Application
Description:  The FY99 scope is to: (a) issue a revised AEA test plan, (b) update the Level 2 Component
Specification Document, (c) conduct a trade study on the sample bottle-filling logistics, (d) complete
review of the AEA tests, and (e) issue a revised Deployment and Strategy Plan.  This will be a collaborative
effort with funding sources from TFA, International Programs, CMST, Robotics, and the Waste Tank
Retrieval Program.

The Waste Tank Retrieval Program will provide program management.  CMST will support design,
procurement, proof-of-principle testing, and integration of the at-tank analytical instrumentation into the
nested, fixed-depth fluidic sampler hardware.  A CBD solicitation for interested parties to bid on a FETC
call for at-tank analytical systems has been issued, and FETC plans to award a contract in July or August
1999.  The solicitation calls for real-time slipstream analysis of the tank waste that will be re-circulating
through the fluidic sampler for the purpose of knowing when the tank has reached steady-state mixing and
representative samples can be obtained.  The analytes of interest include: wt.% particulates, particle size
distribution, Cs-137, nitrate-to-nitrite ion ratio, and sodium ion.  Continued funding of the collaborative
Robotics task (EM-50) is assumed and input from Robotics will be used to complete sampler system design
review, and a preliminary hazards assessment.  EM-50 International Grant Funding will support AEA to
complete proof-of-principle testing of the nested, fixed-depth depth sampler for the inverted bottle-
sampling configuration.  EM-50 funds will be used to support project management activities (reporting and
cost/budget tracking/variance analysis) and provide technical oversight.  The TFA funding will support
program management and updates of AEA test plan, Level 2 Component Specifications, and Deployment
Strategy.
Performing Organizations: PHMC, PNNL, AEA, Private Vendor (TBD) for at-tank analysis
Deliverables and Milestones:
- Issue a revised AEA Test Plan, 2/17/99 (PHMC).
- Issue Rev. 1 Level 2 Component Specifications, 4/30/99 (PHMC)
- Conduct Trade Study on sample bottle-filling logistics, 5/21/99 (PHMC)
- Complete feasibility tests on fluidic sampler for inverted-bottle configuration, 6/18/99 (AEA).
- Issue AEA Test Plan for alternative sample bottle-filling tests, 6/30/99 (PHMC).
- Issue a Test Implementation Plan for alternative sample bottle-filling tests, 7/20/99 (AEA).
- Issue a Revised Deployment Strategy and Plan, 7/15/99 (PHMC).
- Support design reviews, specifications, and conceptual design of at-tank analyzers, 9/30/99
(PNNL/Robotics).
- Develop performance specifications and conduct verification tests of at-tank analyzers, 9/30/99
(TBD/CMST).
FY00 Scope:
Task A: Hanford Nested, Fixed-Depth Sampler and At-Tank Analysis System
Description:  The FY00 scope includes (a) completion of AEA feasibility tests on an alternative sample
bottle-filling configuration and issuing an Outline Design for the Sampler, (b) a downselect of the preferred
sample bottle configuration, (c) generation of a 100% design document (i.e, Detailed Design) by AEA with
input from PHMC, (d) plug gauging of selected feed tank risers to verify sampler can be deployed, and (e)
issuing preliminary and updated hazards assessments.  FY00 collaborative scope will include: (a) TFA
Core/EM-30 funding for the sampler definitive design, cold test site identification, and a preliminary
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hazards assessment for an at-tank analysis system, (b) CMST funding for generation of technical
specifications and final design for an at-tank analysis system, (c) Robotics funding to support the at-tank
analysis system development, and (d) International Grant funding and DOE-RL hold of TFA core funding
for AEA to complete the feasibility tests, the Outline Design, and part of the Detailed Design.

The feasibility tests planned for FY00 will involve collaborative test objectives between Hanford and
INEEL in which RCRA-compliant methods of bottle filling and the effects of vacuum on the charge vessel
of the fluidic sampler will be investigated.  The Outline and Detailed Designs will also involve
collaborative efforts between the two DOE sites to build as much commonality as possible between the two
fluidic sampler designs and to reduce combined costs of the two projects.
Performing Organizations: PHMC, AEA, PNNL, Vendor (TBD)
Proposed Budgets: TFA, $340K; IG for AEA, $600K; DOE-RL (hold for AEA), $300K; CMST,  $600K;
Robotics,  $150K; EM-30, $320K
Deliverables and Milestones:
- Complete Phase II tests on alternative sample bottle configuration and Outline Design for Sampler,
1/14/00 (AEA).
- Assist INEEL and AEA to develop collaborative Phase III test implementation plan for organic degassing
in the charge vessel, 12/30/99 (PHMC).
- Complete review of AEA Outline Design and issue Review Report on Sampler, 2/11/00 (PHMC).
- Downselect preferred sample bottle configuration for the Detailed Design of the Sampler, 2/11/00
(PHMC).
- Issue Rev. 2 Level 2 Component Specifications, 3/10/00 (PHMC).
- Issue preliminary hazards assessment of the sample retrieval system, 4/21/00 (PHMC).
- Complete verification testing and conceptual design of at-tank analyzers, 5/30/00 (Vendor/CMST).
- Complete 100% design of nested, fixed-depth sampler, 8/30/00 (AEA).
- Issue 100% design review report of sampler system, 9/29/00 (PHMC).
- Update hazards assessment for nested fixed-depth sampler, 9/29/00 (PHMC).
- Conduct reviews on status of the at-tank analysis project, 9/29/00 (PHMC).
- Complete preliminary hazards assessment for at-tank analysis system, 9/29/00 (PHMC).
- Support PHMC and private vendor to develop at-tank analysis system ,9/29/00 (PNNL/Robotics).
- Complete Detailed Design of at-tank analysis system, 9/29/00 (Vendor/CMST).

Task B:  Nested Array Fluidic Sampler for INEEL
Description:  Issue F&DR, preliminary hazard assessment, deployment strategy documents for the AEA
nested array fluidic sampler.  The F&DR document and the AEA tests will address issues regarding the
RCRA-compliant filling of an upright sample bottle and potential organic degassing from the charge vessel
during the vacuum cycle.  If degassing is found to be a problem, the option of filling the charge vessel by
gravity flow will be examined.  INEEL will also begin early dialog with the state of Idaho to ascertain if the
sampling approach recommended in the F&DR document will be acceptable as an EPA-equivalency
sampling method.

The AEA feasibility tests planned for FY00 will involve collaborative test objectives between Hanford and
INEEL in which RCRA-compliant methods of bottle-filling and the effects of vacuum on the charge vessel
of the fluidic sampler will be investigated.  The Outline and Detailed Designs will also involve
collaborative efforts between the two DOE sites to build as much commonality as possible between the two
fluidic sampler designs and to reduce combined costs of the two projects.
Performing Organizations: INEEL, AEA
Proposed Budgets: TFA, $200K; EM-30, $200K; DOE-RL (hold for AEA), $400K
Deliverables and Milestones:
- Work with AEA and Hanford to develop Phase III test implementation plan for RCRA-compliant test on
organic degassing in charge vessel, 12/30/99 (INEEL).
- Issue Phase III test implementation plan for RCRA-compliant tests on organic degassing in charge vessel,
1/30/00 (AEA).
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- Complete Phase III AEA tests for RCRA-compliant tests on organic degassing in charge vessel, 3/30/00
(AEA).
- Issue F&DR document for the sampler, 3/30/00 (INEEL).
- Issue preliminary hazards assessment, and deployment strategy documents, 6/30/00  (INEEL).
- Establish dialog with State of Idaho on acceptability of sampler approach, 7/30/00 (INEEL).
- Complete Outline and Detailed Designs, 8/30/00 (AEA).
- Assess AEA RCRA-compliant tests and review AEA Outline and Detailed Designs, 9/30/00 (INEEL).

Task C: Certify LDUA Sampler as EPA-Approved Method for Sampling Tank Heel and Solids
Description:  The effect of the sampler head space and vacuum on VOCs in cold surrogate liquid samples
and mixtures of sand with liquid samples will be studied to determine if this introduces a major error per
EPA VOC protocol methods 5030 (Purge and Trap) and 1311 (TCLP) in SW-846.  Surrogate solutions and
mixtures will contain nitric acid, aluminum nitrate, and sand.  About 12 organics of concern will be tested
including pyridine, toluene, acetone, and carbon disulfide.  Demonstrate EPA sampling equivalency to grab
sampling with zero head space and generate documentation to request waiver from Department of
Environmental Quality (DEQ) for use of LDUA sampler in place of grab sampling.
Performing Organization: INEEL
Proposed Budgets:  TFA, $150K; EM-30, $100K
Deliverables and Milestones:
- Issue a test plan to demonstrate equivalency of sampler end effector for EPA sampling, 12/30/99.
- Demonstrate that the LDUA sampling end effector is equivalent to EPA protocol sampling method,
4/30/00.
- Generate the appropriate documentation to request waiver from DEQ to certify the LUDA sampler,
6/30/00.
FY01 Scope:
Task A: Hanford Nested, Fixed-Depth Sampler and At-Tank Analysis System
Description:   The FY01 scope includes fabrication of the nested, fixed-depth sampler, preparation of a cold
test facility for receipt of the sampler, and certification that the sampler is ready for shipment.  The below-
riser component will be fabricated per Hanford specifications for insertion into tank waste.  The above-riser
component will be a mock-up that will be used for simulating operations and operator training in the cold
acceptance test facility.  It is anticipated that some modifications will be recommended based on the cold
acceptance tests and simulated operations.  INEEL will collaborate with Hanford in developing the cold
acceptance test plan, assembly of the test rig, and conducting the tests to leverage use of the cold
acceptance test facility and minimize costs.

FY01 scope will include: (a) TFA core/EM-30/Industry funding for sampler fabrication, (b) CMST funding
for fabrication of the at-tank analysis system and preparation of the cold test facility for acceptance testing
and upgrades or modifications, if necessary, and (c) Robotics funding to support the at-tank analysis system
development and testing.
Performing Organizations:  PHMC, AEA, PNNL, Private Vendor (TBD)
Proposed Budgets: DOE-RL hold for AEA, $690K; CMST, $600K; Robotics, $150K; Industry, $400K;
EM-30, $895K
Deliverables and Milestones:
- Complete fabrication of nested, fixed-depth sampler, 5/14/01 (AEA).
- Prepare cold test facility for receipt of the prototype sampler, 6/4/01 (PHMC).
- Certify sampler is ready for receipt by Hanford, 6/18/01 (PHMC/TFA).
- Prepare cold test facility for receipt of the at-tank analysis system, 7/20/01 (PHMC).
- Complete alternatives generation and analysis and decision to proceed with deployment, 8/31/01
(PHMC/TFA).
- Assemble and check out sampler hardware at cold test site, 9/28/01  (PHMC).
- Conduct reviews on status of the at-tank analysis project, 9/28/01 (PHMC).
- Support PHMC and private vendor to develop at-tank analysis system, 9/28/01 (PNNL/Robotics).
- Complete 100% design and begin fabrication of at-tank analysis system, 9/28/01 (Vendor/CMST).
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- Assemble and check out at-tank analysis system hardware at cold test site, 9/28/01 (PHMC).
- Issue first draft of cold acceptance test plan for fluidic sampler, 9/28/01 (PHMC).

Task B: Nested Array Fluidic Sampler for INEEL
Description:  AEA will fabricate the below-riser section of the sampler and Idaho will review and inspect
progress of fabrication and certify that sampler is acceptable for delivery.  The sampler will be fabricated in
two parts to spread the costs (estimated at $1,000K) over a two-year period.  Certification may include
visual inspections to check for compliance with dimensional and spatial specifications, documentation of
welding procedures, pressure testing of welds, inventory of all parts, demonstration that all valves are
functional, etc.  Documentation will include INEEL site requirements to meet quality assurance of
construction and safety per NQA-1 guidelines.

INEEL will collaborate with Hanford in developing the cold acceptance test plan, assembly of the test rig,
and conducting the tests to leverage use of the cold acceptance test facility and minimize costs.

Performing Organizations: INEEL, AEA
Proposed Budgets: TFA, $200K; DOE-RL (hold for AEA), $500K, EM-30, $400K
Deliverables and Milestones:
- Complete reviews and sign-off of Detailed Design document, 12/30/00 (INEEL).
- Issue final hazards assessment, 6/30/01 (INEEL).
- Complete fabrication of the below-riser component of the nested array fluidic sampler, 8/30/01 (AEA).
- Certify below-riser sampler section ready for delivery to INTEC, 9/15/01 (INEEL).
- Collaborate with Hanford to develop cold acceptance test plan, 9/30/01 (INEEL).
- Collaborate with Hanford to assemble fluidic sampler for cold acceptance tests, 9/30/01 (INEEL).
- Certify that below-riser component for INEEL meets specifications, 9/30/01.

Task C: Completed in FY00
FY02 Scope:
Task A: Hanford Nested, Fixed-Depth Sampler and At-Tank Analysis System
Description:  The FY02 scope is to develop site documentation (authorization basis, environmental permits,
etc.) needed for in-tank deployment, complete functional, acceptance and operational testing, and develop
hot installation and test plans for both the sampler and at-tank analysis systems.  The lessons learned during
the acceptance testing will be incorporated into the above-riser sampler design and the hardware modified
by AEA accordingly.  A hot deployment readiness review will be initiated.  AEA will fabricate the final
version of the above-riser component and the PHMC will certify that it is acceptable for delivery.

The vendor will be supported by CMST funding to assist in cold acceptance testing of the at-tank analysis
system.  A combination of co-funding (TBD) from EM-30, TFA, and industry is assumed for purchase of
the final AEA above-riser component of the fluidic sampler.  EM-30 funding for the PHMC is assumed as
the nested, fixed-depth sampler and the at-tank analysis systems move through acceptance testing and
readiness reviews.  Robotics support will be used for integrating the at-tank analysis system with the
sampler.  EM-30 and TFA funds will also provide for project management activities and technical
oversight and coordination.

Performing Organizations:  PHMC, PNNL, Private Vendor
Proposed Budgets: TFA, $180K; EM-30, $400K; CMST, $400K: Industry, $400K; Robotics, $150K
Deliverables and Milestones:
- Develop hot-installation plan and schedule, 7/02 (PHMC/TFA).
- Develop authorization basis and environmental permits of in-tank sampler deployment, 7/02 (PHMC/EM-
30).
- Complete functional, acceptance and operational cold testing of sampler, 7/02 (PHMC/TFA/EM-30).
- Complete cold acceptance and operational testing of at-tank analysis system, 7/02
(PHMC/Robotics/Vendor).
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- Fabricate final version of above-riser component for fluidic sampler, 8/02 (AEA).
- Certify that the final version of the above-riser component is ready for shipment to Hanford, 9/02
(PHMC).
- Complete cold acceptance tests on integrated sampling and analysis systems, 9/02
(PHMC/Robotics/Vendor).

Task B: Nested Array Fluidic Sampler for INEEL
Description:  AEA will fabricate the above-riser component, INEEL will certify its acceptability, and the
below-riser and above-riser components will be shipped to INEEL.
Performing Organizations:  INEEL, AEA
Proposed Budgets: TFA, $150K; DOE-RL (hold for AEA), $400K; EM-30, $300K
Deliverables and Milestones:
- Collaborate with Hanford in cold acceptance tests and operator training at Hanford, 6/02.
- Conduct periodic inspections during fabrication of above-riser sampler component, 7/02.
- Fabricate above-riser sampler component, 07/02 (AEA).
- Certify above-riser component for shipment to INEEL, 8/02 (INEEL).
- Receive entire sampler unit, 9/02 (INEEL).
FY03 Scope:
Task A: Hanford Nested, Fixed-Depth Sampler and At-Tank Analysis System
Description: Deploy nested, fixed-depth fluidic Sampler at Hanford.  The only funding source for this
activity in FY03 is from EM-30.  The primary objective will be to complete readiness reviews, deploy the
sampler and complete hot verification tests.
Performing Organizations: PHMC
Proposed budget: EM-30, $780K
Deliverables:
- Complete Readiness Review, 2/03.
- Deploy sampler and at-tank analysis system, 3/03.
- Complete hot verifications tests and readiness checklist for continued operation, 9/03.

Task B: Nested Array Fluidic Sampler for INEEL
Description:  Deploy nested array fluidic sampler at INEEL.  The only funding source for this activity in
FY03 is from EM-30.  The primary objective will be to complete readiness reviews, deploy the sampler,
and complete the hot verification tests.
Performing Organization: INEEL
Proposed budget: EM-30, $700
- Complete Contractor Readiness Review, 4/03 (INEEL).
- Install the nested array fluidic sampler in one of the INTEC waste tanks, 5/03 (INEEL).

- Issue field procedure documents for operations personnel, 7/03 (INEEL).
- Complete hot validation testing of the fluidic sampler, 8/03 (INEEL).
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 446 690 200 330 0 0

Leveraged
ASTD 0 0 0 0
CMST 450 600 600 400
ESP 0 0 0 0
Robotics 100 150 150 150
Industry 0 0 400 400
International 465 1300 1190 400
University 0 0 0 0

EM-50 Total 1461 2740 2540 1680

EM-30/40 30 620 1295 2850 780

Total 1491 3360 3835 4530

Funding Comments:
Performance Agreement required with site(s) in FY00?
Recommend developing an MOU with Hanford Site RPP specifying roles and responsibilities and funding
commitments for this work through deployment.  Similar MOUs could be developed with INEEL in FY01.
TFA's Expectation of User Support:
Commitment to deploy and assuming covering most costs for readiness reviews, operator training, and
deployment.  User to provide co-funding to support projects both at Hanford and INEEL.
TTP for Ongoing Work:
RL08WT22
PI for Ongoing Work:
Ken Gasper (509-373-1948) of PHMC
Technical Review Strategy:
Contractor and TFA reviews.
Other Comments:
TFA contacted the following in developing this response:
Task A:  Ken Gasper, (509-373-1948) and Fred Reich (509-376-4063); Task B:  Barry O‘Brien (208-526-
3120); Task C:  Mike Patterson (INEEL, 208-526-5525)
TFA Point of Contact: Tom Thomas, TFA Characterization Technology Integration Manager

Phone: (208) 526-3086, Fax: (208) 526-0665, Email: trt@inel.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.26, Nested Array Fluidic Sampler for Tank Solution Characterization
INEEL Need ID#: ID-2.1.43, Certify LDUA Sampler as EPA-Approved Method of Sampling Tank Heel
Liquids
INEEL Need ID#: ID-2.1.44, Certify LDUA Sampler as EPA-Approved Method of Sampling Tank Heel
Solids
Hanford Need ID#: RL-WT09, Representative Sampling and Associated Analysis to Support Operations
and Disposal
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Needs Summary:
High Efficiency, Particulate, Air (HEPA) filters are used throughout the DOE complex to ensure that air
emissions of radioactive particulates from tanks and waste processing operations are not released to the
environment.  These filters are generally constructed of a 0.013-in.-thick glass fiber.

The HEPA filters in service at SRS waste management (e.g., H and F Tank Farms) have a 2-yr average life
but are replaced when the pressure drop falls outside specifications or radiation levels become too high.
The glass fiber filters typically fail because of wetting when combined with particulate build-up on the
filter face.  Preheaters are installed in the air ducts upstream of most waste management HEPA filters in an
effort to prevent condensation and subsequent damage of the HEPA filter.

At INEEL, highly radioactive waste material is being stored in bins in seven Calcined Solids Storage
Facilities (CSSF).  The material will be transferred from these bins to a new processing facility by a dilute
phase vacuum pneumatic transport system for treatment and immobilization.  Pneumatic transport is well-
established technology and is the same method as that used to transfer calcine to storage.  Cyclones are
used to separate solids from the transport air.  Some of the remaining fines are separated in a wet scrubber.
However, enough fines still reach the HEPA filters to create a significant mixed waste disposal problem.

When the filters are replaced, personnel are exposed to radiation and the filters must be disposed of,
increasing the cost of managing the tanks and processes.  Replacement of the existing filters with systems
that provide the necessary filtration performance requirements and can be regenerated to near-original
performance is needed.  Such filters will reduce personnel exposure and reduce the costs for processing and
disposal of the filters.

Regenerable HEPA filter technology is required to increase the life of HLW tank HEPA filters and to
reduce the solid waste volume associated with spent filters.  An alternative filtration technology, such as a
HEPA filter constructed of sintered stainless steel, will provide a HEPA filter that is not subject to water
damage, and can be installed with built-in water jets, which will be used to wash the filter to reduce
radiation and to eliminate dirt accumulation.  Preliminary tests indicate that use of sintered metal filter
material eliminates the release of particulates to the atmosphere with the same efficiency as filtration with a
fiberglass filter medium, but can be cleaned with water or other liquids, and is not subject to water damage.
Test data with a 9-CFM test apparatus indicates that a means of water removal from the clean side of the
filter is required to maintain acceptable filter operation.  Cylindrical filters mounted vertically were found
to provide the geometry for effective cleaning.  Cleaning was achieved with a water spray over the exterior
surface of the filter.

An alternative proposed for calcine retrieval is to use sintered metal filters in place of the cyclone and
scrubber.  This is expected to result in higher solids separation efficiency and to generate less liquid waste
solution.  Air pulses would periodically clean the filters.  If necessary, they could be cleaned occasionally
by acid flushing.  Little maintenance is expected to be required on a sintered metal filter system.  Sintered
metal filters have been used at INTEC in the Uranium Product Denitration Process, the Rover Fuel
Dissolution Process, the Rover Deactivation Project, and in various pilot plants with varying levels of
success.  Problems have included a breached filter in the denitration process and blinded or partially
blinded filters in the rover process and denitration process.  These problems were avoidable.  However,
tests are needed to determine if sintered metal filters have an advantage over the cyclone/scrubber
combination.  After the solids are separated from the transport air, the air will be HEPA filtered.  Used
HEPA filters would become a mixed waste.  A filter leaching process may be used to remove the hazardous
contaminants from the filters, converting them to a LLW.  A solids separation system, which minimizes the
expense of disposing of used HEPA filters, is needed.
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PROPOSED SCOPE:
Technical Approach:
The SRS effort will be focused on providing performance data (i.e., flowrate, differential pressure drop,
etc.) and supporting a FETC procurement for a Regenerable, In Situ, HEPA Filter System for installation in
a waste tank ventilation system.  The extent of the “system” to be provided will depend on the regeneration
approach and filter media selected, but must be complete and not degrade the performance or safety
characteristics of the presently installed system.  The INEEL effort will focus on development of high-
temperature filters to replace HEPA filters in the proposed calcine transfer system.  The common links
between these two efforts are initial understanding of alternative filters and the desire for the capability to
regenerate the filters, in place.  INEEL filters will be used to reduce the amount of additional solid waste by
prolonging the lifetime of downstream HEPA filters.  The primary tasks associated with the work are:
Task A.  Demonstrate Alternative Filter Technologies for HLW Tank Applications
Task B.  Intra-site Alternative HEPA Filter Technology Information Exchange
Task C.  Alternative Filter Technology for High-Temperature (Calcine Transport) Applications
Progress to Date:
The SRTC developed the capability to test prototype sintered metal filters and verify backwash system
performance.  The test stand was instrumented to cover a range of flows, backwash designs, and filtration
requirements.  Metal filters from Mott and Pall metal were tested under typical waste tank conditions (i.e.,
each filter was challenged by simulated salt, sludge, and road dust).  The initial laboratory work (performed
at SRTC) provided proof-of-concept of the ability to clean a metal filter in situ using a liquid spray system.
The test results were used to support specifications for inclusion in the FETC procurement documentation
and will be documented in a FY99 report.  RFP solicitation DE-RA26-99FT40316, Alternative High-
Efficiency Particulate Air (HEPA) Filtration System was released by FETC on December 11, 1998.
Responses were received January 28, 1999 and the contracts have since been awarded.

Any INEEL efforts in FY99 were not funded by TFA.
Key Products:
The key products of this activity include the following: the design and construction of a HEPA Filter Test
Assembly (HFTA) at SRTC; testing at the HFTA to confirm the feasibility of industrial design, and
construction of a regenerable HEPA filter system; preparation of technical specifications to support a FETC
call for industry participation in the design and construction of such a filter system; and, fabrication,
installation, and testing of the alternative filter system in a cold environment and on an operating HLW
tank at SRS.  At INEEL, a Functions and Requirements document necessary to support the preparation of a
FETC call for industry design and fabrication of an alternative filtration system for use in the calcine
transfer system.
FY99 Scope:
Task A.  Demonstrate Alternative Filter Technologies for HLW Tank Applications
Subtask A.1.  Regenerable, In Situ, HEPA Filter System Procurement Support to FETC
Description:  FETC will need technical assistance in several areas including, but not limited to, the
following: technical input for a formal Request for Proposal, procurement evaluation criteria development,
pre-proposal site visit, source evaluation board technical reviews, technical reviews of vendor proposals,
support for technical decisions, Phase I contractor interactions, and technical support for Phase II
downselect.
Performing Organizations:  SRS, FETC
Deliverables and Milestones:
- Provide technical support for RFP, 12/98.
- Provide pre-proposal site visit support, 12/98.
- Provide Source Evaluation Board technical support, Phase I, 2/99.
- Provide technical resource during Phase I contract, 9/30/99.
- Provde Phase II downselect support, 9/99.
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Subtask A.2.  Testing of Alternative Filters
Description:  SRS will continue testing of filter media in its test facility.  This information will be used to
evaluate Phase I contractor submitted filter media.
Performing Organization: SRS
Deliverables and Milestones:
- Issue a FY98 Filter Testing Summary Report, 6/99.
- Continue Phase I filter media testing, 8/99.
- Draft a technical report identifying strengths and weaknesses of Phase I contract filter media (this report
may be available only to the source evaluation board), 9/99.  The final report will be due to TFA one month
after FETC awards the Phase II contract.

Task B.  Intra-site Alternative HEPA Filter Technology Information Exchange
Description:  SRS should initiate one or more filtration coordination meetings with, as a minimum,
participation of INEEL personnel, on alternative filter technology.  Other sites, TFA, and national
laboratories should be invited to participate.  The purpose of the meeting will be to ensure that the
alternative filter work is coordinated, data are shared, suggested changes to scope are made, and filter
suppliers providing technical information are available.
Performing Organization:  SRS, INEEL, and others, as available
Deliverables and Milestones:
- Coordinate an Alternative Filtration Technology Exchange meeting with INEEL (as a minimum), 8/99.
- Document the meetings, recommendations, and agreements, 9/99.
FY00 Scope:
Task A. Demonstrate Alternative Filter System for HLW Tank Applications
Subtask A.1.  Regenerable, In Situ, HEPA Filter System Procurement Support to FETC
Description:  FETC will need Phase II technical assistance in several areas including, but not limited to, the
following: oversight and technical reviews of contractor’s filter system design development, technical
reviews of filter test results, design reviews of vendor designs, acceptance test procedure review, and
support for technical decisions.
Performing Organizations: SRS, FETC
Proposed Budgets: SRS, $50K; FETC, $300K
Deliverables and Milestones:
- Conduct design review, 6/00.
- Provide general technical support, 9/00.

Subtask A.2.  Testing of Alternative Filter Media
Description:  SRS will continue testing of filter media.  Additional testing will include destructive
evaluations on media to determine effects of filter element radiation exposure and repeated challenging by
simulated tank salts, dust, etc., and regeneration/cleaning on the media.  SRS will evaluate the capability of
the existing HEPA Filter Test Assembly or the proposed Full-Scale Test Facility to test, based on identified
functional requirements, INEEL proposed media.
Performing Organization: SRS
Proposed Budgets: $100K
Deliverables and Milestones: Issue a Summary Report of FY00 filter testing conducted, 9/00.

Subtask A.3.  Full-Scale Cold Test Facility Design and Construction
Description:  In parallel with the final design development associated with Subtask A.1, SRS should
prepare design requirements for a cold facility on which to test the performance of the full-scale filter
system.  Initially, site preparation for the cold deployment of the full-scale filter system will require
development of a detailed plan including identification of tasks, resources, and dates.  Issues to be
addressed should include, but not be limited to, the following: the test facility functional and design
requirements, and filter system acceptance test procedure requirements.  Based on approved
documentation, SRS should construct and test the facility in preparation for testing of the full-scale filter
system.
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Performing Organization: SRS
Proposed Budget: $150K
Deliverables:
- Issue an Approved Revision 0 Cold Deployment Plan, 6/00.
- Prepare a Preliminary Hot Deployment Plan, 9/00.
- Complete test facility construction, 9/00.

Subtask A.4.  Hot Deployment of Regenerable, In Situ, HEPA Filter System on a HLW Tank
Description:  Site preparation for the deployment of the full-scale demonstration filter system on a tank at
SRS will require development of a detailed plan including tasks, resources, and dates.  The plan must
address all aspects of deployment and preparation.  Once prepared, the plan must be implemented and
managed to ensure successful deployment.
Performing Organization: SRS
Proposed Budgets: $100K
Deliverables and Milestones: Issue an Approved Revision 0 Hot Deployment Plan, 9/00.

Task B.  Intra-site Alternative HEPA Filter Technology Information Exchange
Description:  SRS should initiate one or more filtration coordination meetings with, as a minimum,
participation of INEEL personnel, on alternative filter technology.  Other sites, TFA, and national
laboratories should be invited to participate.  These meetings should occur at least once a year.  The
purpose of the meeting will be to ensure that the alternative filter work is coordinated, data are shared,
suggested changes to scope are made, and the filter supplier providing technical information is available.
This meeting should be held in concert with the bi-annual Nuclear Air Cleaning Conference to elicit
maximum attendance.
Performing Organizations: SRS, INEEL, and others, as available
Proposed Budgets: SRS, $20K, INEEL, $10K
Deliverables and Milestones:
- Coordinate an Alternative Filtration Technology Exchange meeting with INEEL (as a minimum), 8/01.
- Document the meetings, recommendations, and agreements, 9/01.

Task C.  Demonstrate Alternative Filter Technology for High-Temperature (Calcine Transport)
Applications
Subtask C.1.  Alternative Filter Functions and Requirements Document Preparation
Description:  INEEL should identify the specific application(s) in which the alternative filters will be used
and prepare a detailed Functions and Requirements document for each unique application.  Any filter
element or filter system testing requirements should also be identified.  Based on the Functions and
Requirements, preliminary identification and evaluation of filtration technologies available to meet the
requirements should be made.
Performing Organization: INEEL
Proposed Budgets: $50K
Deliverables and Milestones:  Issue an Approved (Revision 0) Functions and Requirements Document for
Alternative Filter(s), 9/01.
FY01 Scope:
Task A Demonstrate Alternative Filter System for HLW Tank Applications
Subtask A.1.  Regenerable, In Situ, HEPA Filter System Procurement Support to FETC
Description:  FETC will need Phase II technical assistance in several areas including, but not limited to, the
following: oversight and technical reviews of contractor’s filter system design development, technical
reviews of filter test results, design reviews of vendor designs, acceptance test procedure review, and
support for technical decisions.
Performing Organization: SRS, FETC
Proposed Budgets: SRS, $50K
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Deliverables and Milestones:
- Conduct a Design Review, 1/01.
- Provide general technical support, 9/01.

Subtask A.2 and A.3.  These subtasks are complete.

Subtask A.4.  Hot Deployment of Regenerable, In Situ, HEPA Filter System on a HLW Tank
Description: SRS should install the full-scale filter system on a HLW tank and implement the hot
evaluation program.
Performing Organization: SRS
Proposed Budget: $200K
Deliverables and Milestones:
- Complete installation, 3/01.
- Issue a performance report to TFA, 9/01.

Subtask A.5.  Cold Deployment of Regenerable, In Situ, HEPA Filter System Testing
Description:  SRS should install the full-scale filter system at the cold test facility and implement the cold
testing program and evaluate the performance of the filter system under simulated conditions.
Performing Organization: SRS
Proposed Budgets: $250K
Deliverables and Milestones: Issue a Full-Scale RIHFS Performance Report, 3/01.

Task B.  Intra-site Alternative HEPA Filter Technology Information Exchange
Description:  SRS should initiate one or more filtration coordination meetings with, as a minimum,
participation of INEEL personnel, on alternative filter technology.  Other sites, TFA, and national
laboratories should be invited to participate.  These meetings should occur at least once a year.  The
purpose of the meeting will be to ensure that the alternative filter work is coordinated, data are shared,
suggested changes to scope are made, and the filter supplier providing technical information is available.
Performing Organizations: SRS, INEEL, and others, as available
Proposed Budgets: $30K
Deliverables and Milestones:
- Coordinate an Alternative Filtration Technology Exchange meeting with INEEL (as a minimum), 8/01.
- Document the meetings, recommendations, and agreements, 9/01.

Task C.  Demonstrate Alternative Filter Technology for High-Temperature (Calcine Transport)
Applications
Subtask C.1.  This subtask is complete.

Subtask C.2.  Specifications for Alternative Filter Technology for High Temperature (Calcine Transport)
Applications
Description: Based on the Functions and Requirements, INEEL should prepare necessary performance and
technical specifications for an alternative filter system for testing and ultimate use on the selected calcine
transfer system.  The specifications will be incorporated into a FETC industry call.
Performing Organization:  INEEL
Proposed Budget: $50K
Deliverables and Milestones: Issue a Draft Statement of Work for Demonstration of Alternative Filter
Technology for High Temperature (Calcine Transport) Applications, 9/01.
FY02 Scope:
Task A Demonstrate Alternative Filter System for HLW Tank Applications
Subtasks A.1 through A.5.  These subtasks are complete.
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Task B.  Intra-site Alternative HEPA Filter Technology Information Exchange
Description:  INEEL should initiate one or more filtration coordination meetings with, as a minimum,
participation of SRS personnel, on alternative filter technology.  Other sites, TFA, and national laboratories
should be invited to participate.  These meetings should occur at least once a year.  The purpose of the
meeting will be to ensure that the alternative filter work is coordinated, data are shared, suggested changes
to scope are made, and the filter supplier providing technical information is available.  This meeting should
be held in concert with the bi-annual Nuclear Air Cleaning Conference to elicit maximum attendance.
Performing Organizations: INEEL, SRS and others, as available
Proposed Budget: $30K
Deliverables and Milestones:
- INEEL will coordinate an Alternative Filtration Technology Exchange meeting with SRS (as a
minimum), 8/02.
- INEEL will document the meetings, recommendations, and agreements, 9/02.

Task C.  Demonstrate Alternative Filter Technology for High-Temperature (Calcine Transport)
Applications
Subtasks C.1 and C.2.  These subtasks are complete.

Subtask C.3.   Filter System Procurement Support to FETC
Description:  FETC will need technical assistance in several areas including, but not limited to, the
following: technical input for a formal RFP, procurement evaluation criteria development, pre-proposal site
visit support, source evaluation board technical reviews, technical reviews of vendor proposals, support for
technical decisions, and Phase I contractor technical interactions.
Performing Organizations: INEEL, FETC
Proposed Budgets: TFA, $125K; FETC, $400K
Deliverables and Milestones:
- Provide technical support for RFP, 12/01.
- Provide pre-proposal site visit support, 12/01.
- Provide Source Evaluation Board Technical Support, Phase I, 2/02.
- Provide technical resource during Phase I contract, 9/02.
- Provide Phase II downselect support, 9/02.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 95 480 580 155 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 400 300 0 400
International 0 0 0 0
University 0 0 0 0

EM-50 Total 495 780 580 555

EM-30/40 95 490 500 500

Total 590 1270 1080 1055



Tanks Focus Area
FY00-FY02
Technical Response #: 99071

Response Title: Alternative Filtration Technologies

Funding Comments:
Performance Agreement required with site(s) in FY00?
For SRS, the alternative filter system will be designed with an industrial partner through FETC.
Deployment of the filter system will require a performance agreement for FY00 or FY01.

For INEEL, deployment of the alternative filters will occur in the FY06 time frame, and INEEL will need
to develop a performance agreement for the deployment of a metal filter system.
TFA's Expectation of User Support:
TFA anticipates that SRS and INEEL will provide matching funds to those provided by TFA.
TTP for Ongoing Work:
SR18WT21
PI for Ongoing Work:
Duane Adamson, WSRC, SRTC; Dan Griffith, INEEL
Technical Review Strategy:
The TFA’s TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at
key technology stage transitions.
Other Comments:
INEEL has submitted the need for an alternative filter for the calcine-process offgas system.  It is not clear
that the SRS effort will support all of INEEL’s needs.  ORNL and Hanford have evaluated metal filters in
the past and may be interested in the SRS work.  Neither ORNL nor Hanford submitted a need.
TFA contacted the following in developing this response:
Duane Adamson, WSRC, SRTC, (803) 725-5307; Dan Grifith, INEEL, (208) 526-3760
TFA Point of Contact: Mike Terry, TFA Safety Technology Integration Manager

Phone: (509) 372-4303, Fax: (509) 372-6364, Email: mike.terry@pnl.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.27, Blowback Metal Filters for Solids (Calcine) Retrieval
SRS Need ID#: SR99-2027, Demonstrate Alternative Filtration Technologies to Replace HEPA Filters
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Needs Summary:
Continued operation of the Process Evaporative Waste Evaporator (PEWE) and Liquid Effluent Treatment
and Disposal (LET&D) acid fractionator is necessary to ensure proper management of wastes at INTEC.
The state and other stakeholders desire accelerated transfer of tank farm wastes out of non-compliant pillar
and panel tanks.  However, evaporation of the existing wastes is needed to be able to transfer the waste to
the other tanks, and this evaporation will create high-chloride (250mg/L Cl) condensate solutions, which
must be processed in the PEWE and LET&D systems.  The higher chloride concentrations raise concern for
corrosion in the waste treatment systems.

Waste generated at INTEC has historically been kept acidic (primarily nitric acid) to facilitate further
treatment such as by evaporation or calcination.  Historically, corrosion problems have been minimized
through the high nitrate concentration and acidic conditions and the ability to dilute high-chloride waste
with low-chloride wastes for storage and processing.  All waste going to the INTEC liquid waste systems
are being minimized such that there is less low-chloride waste, while processing of the existing waste in the
HLW evaporator and New Waste Calciner still generates waste with high chloride concentrations.  Current
tank farm wastes have up to 1500 mg/L chloride.  In the future, wastes are projected to have up to 5000
mg/L chloride.  This will cause problems with storage.  In the past, chloride concentrations for wastes
going to the PEWE have been less than 50 mg/L chloride because dilute chloride wastes were available.
With future processing, waste concentrations for PEWE are expected to be upwards of 250 mg/L chloride
and due to waste minimization efforts, less low-chloride wastes are available.  Significant corrosion has
already been experienced in the offgas system for the LET&D acid fractionator, which processes the
overheads from the PEWE.

To ensure the service life of the waste treatment systems, the impact of higher chloride concentrations must
be evaluated.  Laboratory testing is needed to evaluate the compatibility of materials for the higher chloride
concentrations.  It is anticipated that chloride treatment/removal will be necessary to continue with planned
INTEC operations to meet Consent Order deadlines.  A demonstration of chloride removal technology is
needed before implementation in INTEC.

PROPOSED SCOPE:
Technical Approach:
The INTEC waste systems have been modeled using ASPEN and chloride parameter data has been updated
several times based on plant operating data.  Reviews of the modeling done to date will determine if it
adequately encompasses INTEC’s future waste streams, or if additional modeling may be necessary.  Once
future waste compositions are projected, plant waste system materials must be evaluated to determine if the
materials are compatible with the future waste streams.  Materials corrosion for the INTEC waste systems
was evaluated for the original planned process solutions, but additional corrosion evaluations must be made
to determine the ability of the existing systems to withstand the higher chloride concentrations projected
from the modeling studies.  This study must also identify operational changes, if necessary, to allow
processing of the higher chloride waste solutions.

The higher chloride concentrations expected for INTEC wastes will require that some form of chloride
removal or treatment be done to make the wastes compatible with existing and planned storage and
treatment systems.  Some methods for chloride removal were tested in the laboratory in the mid-1970s, but
were not pursued due to the availability of low-chloride wastes for blending.  Additionally, the past
laboratory tests have used toxic metals such as mercury and silver; these are RCRA-regulated now and not
recommended for operational use.  This study will begin with a literature search on both past laboratory
studies and on current chloride removal technology being used today.  With the identification of several
chloride removal options, a laboratory study will evaluate each of the chosen options.  The results of the
study will be used to develop a SOW for an industry/university call to identify chloride removal
technologies and to demonstrate the technologies at their labs using simulant feeds provided by INTEC.
The best approaches will be selected and testing on a larger scale at the INTEC, and the process
recommendation for INTEC implementation will be made.
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Progress to Date:
Currently, the waste stream compositions are being modeled using ASPEN with modified chemical
parameters to provide better modeling of INTEC waste solutions.  Materials of construction are tested for
corrosion in lab tests that subject the material to the projected worst case compositions.

Key Products:
- Issue a report on laboratory testing of compatibility of materials with higher chloride wastes as input to
permits, FY00.
- Prepare a document identifying chloride removal requirements, methods for removal, and evaluating
methods with respect to requirements, FY00.
- Conduct a laboratory- to bench-scale demonstration of candidate chloride removal processes, FY00.
- Issue a report on demonstrating the chloride removal process with data to support specifications/design of
full-scale chloride removal process, FY00.

For FY01, site will expand the selected technology from a small bench-scale to a larger-scale hot cell
operation at the RAC hot cells.  The vendor will provide equipment and technicians to operate with INEEL
assistance.  A final report will be prepared.
FY99 Scope:
None.
FY00 Scope:
Task A:  Laboratory Evaluation of Chloride Corrosion
Description:  Conduct laboratory studies of corrosion of INEEL materials of construction in high-chloride
solutions.  INEEL will identify materials of construction and expected compositions of high-chloride
wastes.  TFA will conduct laboratory corrosion studies using simulants and actual wastes if available.
Performing organizations: TBD, INEEL
Proposed Budgets: TFA, $100K; INEEL cofunding
Deliverables and Milestones:
- Develop a test plan for laboratory studies of corrosion of materials.
- Submit a report documenting laboratory studies of corrosion of materials in higher chloride solutions.

Task B:  Evaluate Chloride Removal Methods of INTEC Wastes
Description:  Determine technical and operational requirements for chloride removal from INTEC wastes.
Identify candidate processes for chloride removal.  Contact industry and the Mixed Waste Focus Area to
identify additional candidates.  Evaluate candidate processes against requirements and compatibility with
existing process and equipment constraints.
Performing Organizations: TBD, INEEL
Proposed Budgets: TFA, $40K; INEEL, $40K
Deliverables and Milestones:
- Issue a document identifying chloride removal and process integration requirements.
- Issue a document evaluating and recommending chloride removal process(es) for demonstration.

Task C:  Demonstration of Recommended Chloride Removal Process(es)
Description:  Prepare a test plan for demonstration of chloride removal process(es).  Conduct laboratory- or
bench-scale demonstration of recommended chloride removal process(es).  Conduct testing to provide data
for process specification/design.
Performing Organizations: TBD, INEEL
Proposed Budgets: TFA, $200K; INEEL cofunding
Deliverables and Milestones:
- Prepare a test plan for demonstration of the chloride removal process.
- Issue a report on demonstration of the chloride removal process with data to support specifications/design
of full-scale chloride removal process.
FY01 Scope:
Task C:  Scale-up and test candidate
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Description: Select primary candidate.  Scale-up and conduct tests on hot solution in the radioactive
analytical cell at INTEC.
Performing Organizations: INTEC, commercial call
Proposed Budgets: TFA, $300K; EM-30, $300K
Deliverables and Milestones:
FY02 Scope:
None.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 340 300 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 340 300 0

EM-30/40 0 385 400 0

Total 0 725 700 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
INEEL will provide matching co-funding, will provide samples for evaluation and will handle pilot
permitting.
TTP for Ongoing Work:
N/A
PI for Ongoing Work:
N/A
Technical Review Strategy:
A review by selected TAG members will be done after initial testing in FY00.  This will be held early in
FY01.
Other Comments:
None.
TFA contacted the following in developing this response:
Barry O’Brien, INEEL, (208) 526-3120, e-mail bho@inel.gov, Tim Yoder, Bob Schindler
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: (423) 576-6845, Fax: (423) 574-7229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.29, Evaluate Chloride Corrosion Potential (LET&D/PEWE/Future Processes)
INEEL Need ID#: ID-2.1.30, Remove/Treat Chlorides (LET&D/PEWE/Future Processes)
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Needs Summary:
The removal of Hg from liquid wastes is required to accomplish INEEL near-term waste management
strategies.  This activity supports the INEEL HLW Program, which is tasked with the management and
treatment of liquid radioactive wastes at the INEEL.  Currently Hg is recycled to underground storage
tanks, where it is accumulating.  Recent court orders and state agreements require that INEEL cease use of
the tanks by the year 2012.  This requires aggressive efforts to minimize waste volumes sent to the tanks.
This task will develop the necessary technologies to eliminate the Hg recycle to the underground tanks,
therefore reducing the ultimate volume of liquid that will require extensive treatment to remove it from the
tanks.

Future processing of tank waste may involve thermal treatment processes, which will volatilize Hg and
result in an additional Hg recycle.  Processing this waste by calcination or by proposed separations
processes involving denitration of HAW and LAW will volatilize greater than 90% of theHg.
Measurements made during past calcination campaigns have indicated that (1) Hg accumulates in offgas
scrub solutions, and (2) Hg emissions from calcination will exceed future limits expected to be imposed by
the new Maximum Achievable Control Technology (MACT) rules.  Technology is required to remove Hg
from offgas scrub solutions in order to reduce Hg emissions, decrease the Hg load on downstream Hg
sorbents, and reduce Hg build-up in stored scrub solutions.  A basic understanding of the behavior of Hg in
nitric acid solutions containing chloride is required to develop a removal method.  The removal of Hg from
high-activity Al calcines is also required to accomplish waste treatment strategies.  Hg can foul
downstream separation processes if not removed, and will volatilize in thermal treatment processes,
complicating process design and equipment and increasing cost.  The removal of Hg from Al calcine will
be accomplished by TRUEX and/or SREX process solvents or an upstream ion exchange sorbent.  This
activity supports the HLW Program at the INEEL, which is tasked with the management and treatment of
HLW at the INEEL.  The final disposition of Hg (in LLW or HLW streams) will need to be resolved.

The removal of Hg may be accomplished via solvent extraction technology or ion exchange.  The sorption
chemistry and flowsheet design needs to be developed and demonstrated, as well as verified with actual
waste feed streams.  Hg distribution in TRUEX and SREX solvent extraction flowsheets will be verified.
Removal of Hg from solvent wash streams (sodium carbonate) is also required.

A similar need exists at SRS with regard to DWPF recycle; this task should be closely coupled with
development efforts at SRS.

PROPOSED SCOPE:
Technical Approach:
INEEL is currently developing Hg removal methods as a scoping study funded by EM-30.  For FY00,
INEEL will conduct parametric studies for Hg removal, and will complete the electrochemical reduction
studies funded by EM-30 in FY99.  Industry and/or universities will be contracted to provide alternatives
and to test technologies at their lab initially, eventually conducting demonstrations at INEEL.
Progress to Date:
Scoping studies on removal of Hg by electrochemical resolutions have been completed.
Key Products:
Issue a technical report documenting Hg removal efficiencies and removal rates.  This data will form the
basis for pilot-plant scale-up.
FY99 Scope:
Task A:  Identify and Test Hg Removal Methods from Liquid Wastes
Description:  Identify methods and complete tests of selected methods.
Resources:  University call with INEEL oversight and support
Deliverables and Milestones:  Complete a report on test results.
FY00 Scope:
Task A:  Conduct Parametric Study on Selected Method for Hg Removal From Liquid Wastes.
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Description:  Determine effects of scrub solution components on Hg removal using pilot-plant scrub
solutions with actual waste.  Determine how industry or university can support this effort, and contract for
scoping studies.
Performing Organizations:  University or industry for equipment and analysis; INEEL for waste and
facility support.
Proposed Budgets:  ESP, $250K; EM-30, $125K
Deliverables and Milestones:
- INEEL will place an industry or university contract.
- Initiate a test plan for studies of Hg removal from scrub solutions.
- Issue a report on studies of Hg removal from scrub solutions.

Task B:  Conduct Laboratory Studies on Hg Removal From Dissolved Calcines
Description:  Evaluate alternatives including solvent extraction and ion exchange, for removal of Hg from
dissolved calcines.  Conduct laboratory scoping studies with simulants and actual wastes.  Recommend a
technology for bench-scale tests.
Performing Organization: INEEL
Proposed Budgets:  ESP, $200K; EM-30, $100K
Milestones and deliverables:
- Initiate a test plan for laboratory studies on Hg removal from dissolved calcines.
- Issue a report documenting test results and recommending technology for Hg removal from dissolved
calcines.
FY01 Scope:
Task A:  Conduct Study on Hg Removal from Liquid Wastes
Description:  Conduct lab-scale hot tests at INEEL with actual NWCF scrub solutions from the current H4
calcination campaign.  Integrate university or industry equipment for pilot studies.  Conduct tests with a
larger unit using pilot-plant scrub solutions.
Performing Organization:  INEEL, University/Industry
Proposed Budgets: ESP, $240K; EM-30, $125K
Deliverables and Milestones:
- Initiate a test plan for study of Hg removal from liquid wastes.
- Issue a report on results of study of Hg removal from liquid wastes.

Task B:  Conduct Bench-Scale Tests on Hg Removal from Dissolved Calcine
Description:  Conduct hot cell bench-scale tests on methods to remove Hg from dissolved calcine.  Prepare
data package to support design.  Evaluate completeness of data and need for larger-scale tests.
Performing Organization: INEEL
Proposed Budgets:  ESP, $250K; EM-30, $200K
Deliverables and Milestones:
- Initiate a test plan for bench-scale tests on methods to remove Hg from dissolved calcine.
- Issue a report on bench-scale tests on methods to remove Hg from dissolved calcine and resulting design
data.
FY02 Scope:
Task A: Conduct Pilot-Scale Tests on Hg Removal Method for Scrub Solutions
Description: Construct pilot-scale unit and conduct initial tests.  Conduct pilot-scale tests with pilot-plant
scrub solutions.
Resources:  INEEL, University/Industry
Proposed Budgets: TFA, $350K; EM-30, $250K
Deliverables and Milestones:
- Initiate a test plan for pilot-scale test of Hg removal method for scrub solutions.
- Issue a report on the initial test of pilot-scale system for removal of Hg from scrub solutions.
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Task B: Pilot-scale Dissolved Calcine Treatment Unit
Description: Design, build and operate hot pilot-scale calcine treatment unit if the need is indicated by
FY01 work.
Performing Organization: INEEL
Proposed Budgets:  TFA, $250K; EM-30, $250K
Deliverables and Milestones:
- Complete the design of the pilot-scale calcine treatment system.
- Complete the fabrication and installation of the pilot-scale calcine treatment system.
- Initiate a test plan for pilot-scale tests of Hg removal from dissolved calcine.
- Initiate pilot-scale tests of the Hg removal system.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 0 0 600 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 450 490 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 120 100

EM-50 Total 0 450 610 700

EM-30/40 120 730 500 500

Total 120 1180 1110 1200

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
EM30 will fund the FY99 scoping study, provide support for INEEL researchers in FY00, and provide
actual feed and facilities for FY01 and FY02.
TTP for Ongoing Work:
N/A
PI for Ongoing Work:
New TFA start.  John Del Debbio is doing INEEL funded work.
Technical Review Strategy:
The TFA’s TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at
key technology stage transitions.
Other Comments:
TFA contacted the following in developing this response:
Terry Todd, John Del Debbio
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: (423) 576-6845, Fax: (423) 574-7229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.36, Mercury Removal from Liquid Wastes
INEEL Need ID#: ID-2.1.56, Mercury Treatment for Aluminum Calcine



Tanks Focus Area
FY00-FY02
Technical Response #: 99070

Response Title: Salt Cesium Separation Processes

Needs Summary:
To prepare cesium (Cs) containing salt waste for final disposal, it is necessary to separate Cs and other
soluble transuranic waste from the waste stream.  At SRS, the original baseline salt processing step, known
as In-Tank Precipitation (ITP) was selected in 1980, and operation was initiated as part of its validation
campaign in September 1995.  During operations in December 1995, benzene (a flammable gas) evolved
from the process at higher rates than expected.

In August 1996, the Defense Nuclear Facilities Safety Board (DNFSB) issued Recommendation 96-1 that
operations and tests in the ITP Facility not proceed without an improved understanding of the mechanisms
of benzene generation, retention, and release.  Extensive laboratory studies were conducted from December
1995 through January 1998, which ultimately concluded that production goals and safety requirements
could not be simultaneously met in the ITP Facility, as configured.  This resulted in a Westinghouse
Savannah River Company (WSRC) recommendation to the DOE in January 1998 to suspend ITP
operations and to conduct a systems engineering evaluation of salt disposition options and to recommend
the preferred alternatives.  Consequently, WSRC/DOE chartered the HLW Salt Disposition Systems
Engineering Team (Team) to perform the evaluation.

A detailed assessment of cost, performance, and risk/uncertainty led the team to recommend that DOE
focus on two technologies: Small-Tank Tetraphenylborate (TPB) Precipitation and Crystalline
Silicotitanate (CST) Non-Elutable Ion Exchange.  A third option, direct grout, will also be considered.

To finalize the path forward, several technical and potential safety issues need to be resolved in both
proposed flow sheets.  Demonstration of continuous TPB precipitation is required.  The effects of gas
generation, heat loading, and material phase change need to be determined for CST ion exchange.  The
requested funding provides support for all programs supporting the final process selection.

This task directly supports the selection of a Cs removal technology for application at SRS.  In addition, the
Hanford Site directly benefits from this study in making the final selection for their Cs removal and in
understanding the process being used for downselect.  INEEL also benefits because they are investigating
the use of CST to remove Cs from their newly generated waste, and the investigations being done as part of
this task are directly useful.

PROPOSED SCOPE:
Technical Approach:
The approach is to provide sufficient scientific and technical data to make the final process selection and to
provide the data required for process scale-up and design.  The FY99 work scope is focused on lab studies
to support process decisions and conceptual design.  Work in FY00 and beyond will support scale-up and
preliminary and final design.  The overall approach is given in the task matrix below for both the Small
Tank Precipitation and the CST ion exchange alternatives.

Small Tank TPB Precipitation Work Scope Matrix
- Alpha Removal Kinetics and Equilibrium.  The addition of Monosodium Titanate (MST) has been
proposed to adsorb the soluble NP, U, Pu, and Sr contained in the waste stream.  The rate and equilibrium
loading of these components, as a function of temperature, ionic-strength and mixing is required for
decision making and to support the reactor conceptual design study.  The effect of TPB on MST kinetics
must be known.  Initial data from batch reactor tests indicate that the MST kinetics are controlling the size
of the reactor.
- Cesium Remoavl Kinetics and Equilibrium.  The addition of TPB will be used to precipitate the Cs-137
and other metals.  The rate and equilibrium (solubility) of MTPB precipitation as a function of temperature,
ionic-strength and mixing is required for decision making to support the reactor conceptual design study.
Additional studies on TPB decomposition under the expected process conditions are required.
- Bench-scale Reactor Studies.  To date, TPB experimentation has not been conducted in a continuous
reactor.  Batch reactor data has been used to size the reactor in the pre-conceptual stages.
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- Solubility Data.  NaTPB solubility data and rate of re-dissolution data is needed to support the reactor
conceptual design study.  Under certain conditions the rate of dissolution of TPB can be the rate-
determining step for the precipitation of cesium.  Solubility of CsTPB and KTPB has been studied in the
past but may require confirmation due to changes in the operating conditions.  Solubility of other salts must
be determined to define the lower bounds of operating temperature and minimum tank farm dilution
requirements.  Benzene stripping from filtrate requires investigation.
- Physical Property Data.  General physical property data such as density, viscosity, yield stress, and
consistency of slurries, as a function of state, and variables such as temperature, ares required for decision
making and to support the conceptual design study.
- Engineering-scale Filtration Studies.  Filtration of TPB slurries containing MST has been studied
extensively in the past.  The change to a continuous process requires a re-evaluation of cleaning techniques
and control strategy.  Should the MST and TPB chemical strikes be separated?  Filtration of MST alone
must be studied to ensure proper filter sizing.  Filtration cleaning studies, including the impact of spent
cleaning solution, will be studied.  The effect of antifoam on filtration and process chemistry requires
investigation.
- Engineering-scale Mixing Studies.  As noted in the kinetic sections above, good reactor mixing is
essential to proper reactor sizing.  Simple mixing by agitation or recirculation may not be adequate.
Alternaive mixing technologies will be studied, and a selection made.
- Thermal and Hydraulic Properties.  Thermal and hydraulic properties must be measured to allow for
determination of heat-removal loads and technologies (jacketed vessels, cooling coils, heat exchanger, etc.).
- Analytical Sample Requirements.  The analytical sample requirements including on-line analysis must be
developed to support control strategy development.  CMST has recently developed an online Cs monitor
and believes that this can be adapted to measure Sr. SRS is interested in having TFA explore this
development.
- Control Strategy.  A control strategy must be developed to support the designing, engineering, and
building of the pilot facility.
- Engineering-scale Reactor.  The bench-scale kinetic data, engineering-scale filtration, and mixing studies
and bench-scale reactor studies may indicate the need for intermediate-scale reactor testing before
designing, engineering, and building the pilot facility.
- Design, Engineer, and Build the Pilot Facility.  A pilot-scale (to be determined) facility will be built to
support the confirmation of design data and development of operator training.
- Operation of the Pilot Facility in a Unit Operations Mode.  The pilot facility testing will include a phase
of single-unit operations to confirm bench-scale property data, operational parameters, and proof-of-
concept component testing in support of the final design effort.
- Operation of the Pilot Facility in an Integrated Operations Mode.  The pilot facility testing will include a
phase of integrated operations to ensure the design will operate under upset conditions, determine the limits
of operation to dictate recovery, the limits of feed composition variability, and confirm design assumptions.
This testing will aid in operator training and simulator development and support the facility commissioning
which, in accordance with the overall project roadmap, is completed during the construction phase of the
project.
- Tank Farm Blending.  The production sequences of emptying the tank farm has been studied in the past
and has indicated potential tank blending issues regarding Np, U, Pu, and Sr.  The current blend strategy
must be reviewed to determine if alternative blending strategies can reduce the 5 to 8x concentration spikes
in these components or if the alpha removal requirements must be modified to meet the Saltstone waste
acceptance limits.
- DWPF Coupled Operation Chemistry.  The precipitate agent generated by the small tank process requires
an additional processing step in the DWPF (Salt Processing Cell) to remove the organics before
vitrification of the waste.  This process has been operated full scale during DWPF cold chemical
operations, but limited radioactive testing has been conducted.  Technical issues requiring investigation
includes organic byproduct accumulation in the offgas systems and trace organic being returned to the tank
farm via the DWPF recycle condensate.  The Small-Tank TPB process is outside the salt-to-sludge ratio
tested during DWPF cold chemical operations; extension of the glass property correlations may be
required.  Development of vessel vent cleaning and recycle organic removal technology may be required.
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- Additional Tank Farm Characterization.  Though the tank farm waste has been characterized, additional
characterization may be required to define the range of expected compositions during facility operation.

CST Ion Exchange Work Scope Matrix
- Alpha Removal Kinetics and Equilibrium.  The addition of Monosodium Titanate (MST) has been
proposed to adsorb the soluble Np, U, Pu, and Sr contained in the waste stream.  The rate and equilibrium
loading of these components, as a function of temperature, ionic strength, and mixing is required to support
the batch reactor conceptual design study.  Initial data from batch reactor tests indicate that the MST
kinetics require more than the 24 hrs assumed in pre-conceptual design resulting in larger reactor batch
volumes.  Studies will be conducted to determine whether the MST strike could be completed in the
existing SRS waste tanks.  Alternatives to MST will be investigated.
- Cesium Removal Kinetics and Equilibrium.  The ability of CST to remove Cs from aqueous waste
solutions needs to be investigated as a function of temperature, pressure, and waste composition.  K, Sr,
NO3, and OH are known to impact the equilibrium loading of Cs on the CST.  Mass transfer coefficients as
a function of column geometry and velocity vs. diffusivity must also be determined to ensure proper ion
exchange column sizing and performance.  The ability of CST to sorb Sr, Pu and U must be determined to
avoid potential criticality issues.  De-sorption of the Cs due to normal and abnormal operations, such as
temperature swings, must be determined.  Thermal stability of CST must be determined.
- Radioactive Bench-scale Ion Exchange Column Studies.  Radioactive bench-scale column tests must be
conducted to determine the radiolytic generation rate of hydrogen and other gases.  These gases represent
potential safety and column operational issues.
- Solubility Data.  Solubility of various salts must be determined to define the lower bounds of operating
temperature and minimum tank farm blend requirements.
- Physical Property Data.  General physical property data such as density, viscosity, yield stress and
consistency of slurries, as a function of stat, and variables such as temperature are required for decision
making and to support the conceptual design study.  Settling velocity and re-suspension requirements must
be determined.
- Engineering- scale Filtration Studies.  Filtration of MST and sludge is required to prevent plugging of the
ion exchange column.  Initial data indicates low flux rates for the filtration of these solutions requiring
large filter areas and high axial velocity for cross-flow filtration techniques.  Alternative filtration
techniques and filter aides will be studied, and a selection made.  Filtration cleaning studies, including the
impact of spent cleaning solution, will be studied.
- Engineering-scale Mixing Studies.  As noted in the kinetic section above, good reactor mixing is essential
to proper alpha decontamination batch reactor sizing.  Simple mixing by agitation or recirculation may not
be adequate.  Alternative mixing technologies will be studied.  Resuspension criteria must be developed.
- Thermal and Hydraulic Properties.  Thermal and hydraulic properties must be determined to allow for
determination of heat removal loads and technologies (jacketed vessels, cooling coils, heat exchanger, etc.).
The crush strength of the CST is especially important.  Determination of the CST minimum transportation
and fluidization velocity is required.
- Analytical Sample Requirements.  The analytical sample requirements, including on-line analysis, must
be developed to support control strategy development.
- Control Strategy.  Control Strategy must be developed to support the designing, engineering, and building
of the pilot facility.
- Engineering-scale Ion Exchange Columns.  The bench-scale kinetic data and remoteability requirements
may indicate the need for intermediate-scale ion exchange column testing before designing, engineering,
and building the pilot facility.  Demonstration of the ability to remotely load and unload the columns is
essential.  The impact of column operation, due to size-reduction of the CST during operation, is required.
- Design, Engineer, and Build the Pilot Facility.  A pilot-scale (to be determined) facility will be built to
support the confirmation of design data and development of operator training.
- Operation of the Pilot Facility in a Unit Operations Mode.  The pilot facility testing will include a phase
of single-unit operations to confirm bench-scale property data, operational parameters, and proof-of-
concept component testing in support of the final design effort.
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- Operation of the Pilot Facility in an Integrated Operations Mode.  The pilot facility testing will include a
phase of integrated operations to ensure the design will operate under upset conditions, determine the limits
of operation to dictate recovery, the limits of feed composition variability, and to confirm design
assumptions.  Investigation of the operating characteristics while varying the velocity, temperature, and
waste composition will be conducted.  This testing will aid in operator training and simulator development,
and support the facility commissioning which, in accordance with the overall project roadmap, is
completed during the construction phase of the project.
- Tank Farm Blending.  The production sequences of emptying the tank farm has been studied in the past
and has indicated potential tank blending issues regarding Np, U, Pu, and Sr.  The current blend strategy
must be reviewed to determine if alternative blending strategies can reduce the 5 to 8x concentration spikes
in these components or if the alpha removal requirements must be modified to meet the Saltstone waste
acceptance limits.
- Additional Tank Farm Characterization.  Though the tank farm waste has been characterized, additional
characterization may be required to define the range of expected compositions during facility operation.
- DWPF Waste Qualification – TiQ2.  The current waste qualification envelope is limited to 1 wt.% TiO2.
The use of MST and CST increases the Ti loading to as much as 5 wt.%.  Requalification is therefore
required.
- DWPF Waste Qualification - Durability.  Initial data regarding the glass composition vs. durability
correlation indicated that modification of this essential correlation is required.  The initial parametric study
indicated that all the CST-containing glasses produced resulted in leach rates exceeding the 95% upper
confidence interval of the existing correlation.  Liquids and viscosity correlations may require updating.
- DWPF Waste Qualification - Feed Homogeniety.  The DWPF waste qualification envelope is based on
maintaining the proper solids-to-water ratio throughout the process.  Testing must be conducted to ensure
the current agitation and sampling equipment in the DWPF is adequate.
- DWPF Coupled CST Operational Issues.  Initial data indicated some foam formation during the DWPF
feed preparation processes.  Hydrogen generation rates during feed preparation must be determined.
Investigation into alternative antifoams is required.  The impact on DWPF and tank farm operations must
be assessed.
Progress to Date:
DOE considers salt disposition to be the most critical recent problem facing the tanks.  The site Salt
Disposition team and DOE-SR have spent the past 10 months developing the plans for the high capital cost
recovery of the decision not to use the baseline large-tank precipitation removal of Cs.  The Salt
Disposition Systems Engineering Team and the TFA worked to understand the Cs removal alternatives and
downselected the two options.  This began in February 1998, and the options are currently under review by
the DOE (December 1998).  A joint TFA/site team has developed roadmaps for the technology
development support for meeting the technical requirements for the decision on which of the two primary
technologies to enter design.  During this time period EM-30 and the TFA coordinated and funded several
research and development tasks at SRS, ORNL, ANL, and universities.  These studies include:

A series of tests completed at the University of South Carolina covering the filtration of small solids from
the monosodium titanate processing steps.  A report of this work is being prepared.

Long-term stability tests of the CST are ongoing.  Samples are taken periodically, and results are reported
to the technical team.

Column tests on the loading and kinetics of the CST were completed and reported.

Several studies on sodium tetraphenylborate, including decomposition kinetics for benzene generation,
cesium uptake kinetics, and comparison of real wastes vs. simulants, have been conducted and reported to
the technical team.
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Key Products:
FY99
-A science and technology roadmap for each alternative detailing technology needs and plans was
published 11/98 and approved by DOE-SR 12/98.
- A work plan covering the technical need will be published 1/99.
- An independent validation of SRS supernatant simulants will be performed.
- Data on CST kinetics and distribution coefficients using SRS supernatant simulants will be developed.
- An MST settling and resuspension study will be completed.
- Data and model of CST particle mechanics and hydrogen retention will be developed.
- Data on MST kinetics will be developed.
- CSTR scoping demonstration will be prepared.
- Data on CST gas generation will be developed.

FY00
(Note: Work scope in FY00 and beyond will depend in part on the Cs removal technology selected.  That
decision is not expected until the fall of 1999.  The work scope outlined here includes common tasks to be
completed regardless of the Cs removal technology and tasks specific to TPB or CST.

Common Tasks
- Prove that the engineering-scale system allows adequate Sr and TRU removal with MST.
- Select, validate, and characterize appropriate simulants that adequately mimic various Sr real wastes.
- Conduct crossflow filtration studies on MST particle removal after sorption at engineering-scale.
- Conduct large-scale filtration studies with various filtration scenarios and cleaning systems to optimize
down select.  (University of South Carolina funding).
- Define MST – Glass interactions and their impact on canister loading.
- Design and initiate fabrication of an integrated pilot plant to confirm bench-scale and separate full-scale
unit operations parameters in a continuous system.
 - Obtain for MST, Cs/Sr and TRU monitors.

Small-Tank Tetraphenylborate

- Finalize reactor size, based on decontamination factors developed in FY99.
- Intentionally clog filters, then demonstrate recovery and cleaning.
- Obtain engineering-scale solubility and precipitation data for the TPB/Antifoam system.
- Determine impact of mercury on TPB process (ESP-CP lead).
- Determine TPB decomposition mechanism and rates in hot cell on actual wastes (ESP-CP lead).
- Model TPB process for design input.
- Conduct 20-L hot cell validation runs.
- Determine benzene stripping methods for design.
- Study alternative novel mixing methods (e.g., vortex mixing) to allow selection of best methods for
design.
- Conduct long-term studies on resuspension of TPB-MST mix.
- Design and fabricate 50 L hot test to obtain design data from two pilot-scale reactors (20 L and 50 L) for
reactor scale-up calculations.

CST Ion Exchange
- Determine acceptable column flow rates to impact column design.
- Determine impacts of variable temperature, pressure, and composition on column and CST performance.
- Model system for use in engineering design studies.
- Validate model with actual hot cell loadings with real wastes.
- Validate CST radiolytic stability to confirm calculations.
- Develop and demonstrate operating systems using 20-foot-tall columns built in FY99.
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- Determine hydrogen generation rates using actual wastes on CST in high-radiation environments (ESP-
CP lead, TFA Co-funding).
- Measure CST adsorption of minor waste components (e.g., Hg, Cr).
- Obtain physical property data for CST slurry mixtures for transport and column design.
- Evaluate CST fines filtration downstream of column.
- Conduct mixing studies in large 20-foot-tall column to ensure plug flow and absence of channeling.
- Determine CST heat capacities and develop sorbent selections test for newly procured sorbent.
- Conduct large-scale, hot cell column studies to provide data for scale-up.  The columns are to be 10 cm in
diameter by 1 meter high.
FY99 Scope:
Note: in the detailed task descriptions, numbers in parenthesis refer to items in the S&T Roadmap work
scope matrix (HLW-SDT-980164, Rev. A, ca. 12/14/98).  EM-30 is expected to perform work in MST and
TPB kinetics (1.0 & 2.0), and CST and TPB waste form qualification (16.0 & 17.0).

Task A.  Small-Tank TPB Precipitation
Task A.1: Bench-Scale Reactor Studies
Description:
(3.1) Obtain the services of experts in precipitation/crystallization, mixing/dispersion, and reactor selection
and design.
(3.2) Perform studies with real wastes in 100-ml CRTRs to investigate the effects of mixing, ionic strength,
temperature, residence time (feed rate), excess TPB, feed mixing and introduction method, and the
presence of MST/sludge.  Also investigate the effects of antifoam on cesium removal, filtration rates, and
foaming.
Performing Organization: SRTC
Deliverables and Milestones:
- Issue a test plan for bench-scale reactor studies of TPB process, 2/26/99.
- Issue a test report on bench-scale reactor studies of TPB process, 8/13/99.
Task A.2: Engineering-Scale Filtration Studies
Description:  (6.1) Perform engineering-scale cross-flow filtration studies for continuous concentration and
washing of TPB slurries containing MST, and for selection of transfer and circulating pumps.
Performing Organizations: SRTC, USC (FRED)
Deliverables and Milestones: Issue a test report on engineering-scale filtration studies of TBP process.

Task A.3: Engineering-Scale TPB Reactor
Description:
(11.1) Perform studies with cesium-spiked simulants (will require hot cell) in 20-liter CRTRs to investigate
the effects of mixing, temperature, and residence time (feed rate) on CS DFs in a scaled-up system.
Performing Organizations: ORNL
Deliverables and Milestones:
- Issue a test plan for engineering-scale TPB reactor studies, 2/26/99.
- Issue a test report on engineering-scale TPB reactor studies, 8/13/99.

Task B: CST Non-Elutable Ion Exchange
Task B.1: Cesium Removal Kinetics and Equilibrium
Description:
(2.1) Investigate the ability of CST to remove Cs from aqueous waste solutions as a function of
temperature, pressure, and waste composition.  K, SR, NO3, and OH are known to impact the equilibrium
loading of Cs on the CST.
(2.2) Determine Cs loading on CST.  Determine the impact of resin binder dilution factor and lot-to-lot
variability.
(2.3) Determine the mass transfer coefficients as a function of column geometry and velocity vs. “apparent”
diffusivity to ensure proper ion exchange column sizing and robustness.
(2.4) Determine the ability of CST to sorb Sr, Pu, and U to avoid potential criticality issues.
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(2.5) Chemical stability: Determine the amount and rate of de-sorption of the Cs due to normal and
abnormal operations such as temperature swings, concentration gradients, and pressure swings.  Continue
long-term stability tests and evaluation of leaching properties of loaded CST.  Load at temperature using an
environmental chamber and pressure vessel.  Conduct short- and long-term testing.
Performing Organizations: SRTC, ORNL.
Deliverables and Milestones:
- Issue a test plan for CST cesium removal kinetics and equilibrium studies, 2/26/99.
- Issue a test report on CST cesium removal kinetics and equilibrium studies, 8/13/99.

Task B.2: Radioactive Bench-Scale Ion Exchange Column Studies
Description:
(3.1) Conduct radioactive bench-scale column tests to determine the radiolytic generation rate of hydrogen
and other gases of waste composition.  Determine H2 generation rate by conducting tests with intense
gamma source.
(3.2) Determine if gas generation presents safety and operational problems.  Perform tests with CSTs
exposed to high-gamma dose to measure gas generation rates.  Model gas generation rates.
(3.3) Measure adsorption of minor waste components in column tests with real wastes.
Performing Organization: SRTC
Deliverables and Milestones:
- Issue a test plan for radioactive bench-scale CST ion exchange column studies, 2/26/99.
- Issue a test report on radioactive bench-scale CST ion exchange column studies, 8/13/99.

Task B.3: Physical Property Data
Description: Determine physical property data for MST/sludge and CST slurries.
(5.1) Determine general physical properties, e.g., density as a function of temperature and other state
variables.  Compile a data package to support conceptual and preliminary design.
(5.2) Determine rheological properties, e.g., viscosity and yield stress as a function of temperature, wt.%
solids, and particle size.  Compile a data package to support conceptual and preliminary design.
(5.3) Determine the heat of adsorption of Cs on CST.
Performing Organization: ORNL
Deliverables and Milestones:
- Issue a test plan for MST and CST physical property studies, 2/26/99.
- Issue a test report on MST and CST physical property studies, 8/13/99.

Task B.4: Engineering-Scale Mixing Studies
Description:
(7.1) Perform mixing and settling studies for CST slurries to determine settling velocity and resuspension
criteria.  Model mixing.
(7.2) Perform mixing and settling studies for MST/sludge to determine settling velocity and resuspension
criteria.  Model mixing.  Use ORNL pilot-scale mixing tanks and instrumentation to evaluate and design
mixing systems for CST and MST/sludge mixtures.
Performing Organization: ORNL
Deliverables and Milestones:
- Issue a test plan for engineering-scale mixing studies for MST and CST, 2/26/99.
- Issue a test report on engineering-scale mixing studies for MST and CST, 8/13/99.

Task B.5: Thermal and Hydraulic Properties
Description:
(8.1) Thermal and hydraulic properties must be identified to determine heat removal requirements and
methods.  Determine thermal conductivities and heat capacities.
(8.2) Determine the crush strength of CSTs.
Performing Organization: ORNL
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Deliverables and Milestones:
- Issue a test plan for thermal and hydraulic property measurements for CST, 2/26/99.
- Issue a test report on thermal and hydraulic property measurements for CST, 8/13/99.

Task B.6: Engineering-Scale Ion Exchange Columns
Description:
(11.2) Determine the impact of CST particle-size degradation and gas retention on column operation.
Build, operate, and analyze a 20’ x 3” column to evaluate the physical stability of CST in an engineering-
scale tall column and to evaluate the retention of gases.
Performing Organization: ORNL
Deliverables and Milestones:
- Issue a test plan for engineering-scale CST column tests, 2/26/99.
- Issue a test report on engineering-scale CST column tests, 8/13/99.

Task B.7: DWPF Waste Qualification—Feed Homogeneity
Description:
(19.0) Determine if mixing and sampling equipment at DWPF is adequate.  Use lab- and pilot-scale
equipment and procedures described in the MST/water mixing studies to determine the impeller type, size,
and speed required to fully suspend CST and MST/sludge mixtures in supernate simulant.  Determine the
settling velocity of slurries after mixing.  Compare mixing requirements determined in these tests with the
mixing capabilities of DWPF.  Test the equipment and methods used for remote sampling at the DWPF to
determine if representative samples are obtained.
Performing Organization: ORNL
Deliverables and Milestones:
- Issue a test plan for DWPF feed homogeneity testing, 2/26/99.
- Issue a test report on DWPF feed homogeneity testing, 8/13/99.

FY99 Scope (Additional funding):
The work scope for the additional funding requested from DOE by DOE-SR and TFA is outlined in the
additional FY99 scope, given below.  When the additional FY99 funding is appropriated, it will be used to
move to engineering questions and perform demonstrations.  DOE-SR is interested in conducting a near-
term pilot-scale verification of continuously stirred tank reactors using radioactive wastes.  TFA and the
salt disposition team are proposing concurrent pilot units be built to do larger-scale testing of the two
primary options using real waste in the FY00 timeframe with the additional funding being requested by
DOE-SR and TFA.  Therefore, the work scope for the additional requested funds is given below:
FY99 Scope (additional funding of $5M): This will cover the engineering and HLW interface tasks given
in the Matrix for the Roadmaps for both the Small-Tank Precipitation option and the CST IX option.  This
will involve fabrication and commissioning of pilot-scale systems to demonstrate on real waste at a
meaningful engineering size the efficacy of the two processes so that a decision can be made at the end of
FY99 on the single option to proceed.  This is consistent with the planning assumptions of the salt
disposition team at SRTC and with the direction of DOE-SR.

Task A-4P: Pilot CSTRs on Actual Wastes in a Pilot Setting.
Description: Design, install, and commission a cascade of three Continuous Stirred Tank Reactors (CSTRs)
at the 20 to 40 liters per CSTR-scale with a flowrate of approximately 6 L/h to demonstrate the ability to
reliably and continuously decontaminate feed solution at the required DF of 40,000.
Performing Organizations: Design and technical guidance will be performed by the SRTC with
consultations by design firms and universities.  Demonstration will be performed in an available hot cell at
ORNL.
Proposed Budget: This task will require $2M for the remainder of FY99.
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Deliverables and milestones:
- Complete the initial design review, 5/99.
- Complete equipment procurement and installation, 8/99.
- Complete a cold checkout, 9/30/99.

Task B-8P:  Pilot-Scale CST Testing on Actual Wastes
Description:  Design, install, and commission a system of filtration and ion exchange to demonstrate that
the IX approach will provide adequate decontamination, and that the system can be operated in a reliable
manner.  This system will be required to treat at least 6 L/h in a continuous feed mode.
Performing Organizations: This will be done collaboratively using the resources of the DOE labs,
universities for data analysis, and private sector to provide equipment readily available for installation in
this intensive program.  SRTC will work with TFA to set all required parameters, and will take the lead on
interface issues.  ORNL has wastes similar to the SRTC wastes available, and will conduct the
demonstration.  Purdue University will assist in the configuration and data reduction.
Deliverables and Milestones:
- Complete the initial design review, 5/99.
- Complete equipment procurement and installation, 8/99.
- Obtain concurrent permits to operate.
- Conduct cold checkout, 9/30/99.

Task A-5P.  Pilot-Scale Testing of MST for Sr/TRU Removal
Description:  Design, install, and commission a system to demonstrate pretreatment of supernate to remove
Sr and TRU and solids using the monosodium titanate reagent as defined in the SRS baseline.  This will be
used as the feed for the large-scale pilot plant activities described in Tasks A-1P and B-2P.  This will
involve a CSTR or inline mixer to contact the MST with the supernate, and an active filtration system to
remove the small particles formed from the treatment.  Task will design, install, and commission a system
to treat actual wastes at the 12-L/h rate to provide feed for the two demonstrations given above.
Performing Organizations: This will be done collaboratively using the resources of the DOE labs primarily
due to the extremely short time frame.  SRS will be the design authority for this, and the location will be
wherever makes the most programmatic sense.  It may be at ORR because the feed will be required for the
two pilot systems.
Deliverables and Milestones:
- Complete the initial design review, 5/99.
- Complete equipment procurement and installation, 8/99.
- Obtain concurrent permits to operate.
- Conduct cold checkout, 9/30/99.
FY00 Scope:
The downselect by DOE to either Small-Tank TPB or CST Ion Exchange is scheduled to occur at the end
of FY99.  TFA is committed to provide science and technology support for either option.  The program
layout for both technical approaches is given below and in the attached table.  Tasks common to both
processes are shown first as Series I.  The support scheduled for Small-Tank TPB is then given as Series II.
Tasks associated with CST ion exchange are given as Series III.  Thus, the technical program plan for
FY00 is composed of either Series I and II or Series I and III.

Series I: Tasks Common to Both Approaches.

Task I-A.  Alpha Removal Kinetics and Equilibrium
Description:  The addition of MST has been proposed to adsorb the soluble Np, U, Pu and Sr contained in
the waste stream.  The rate and equilibrium loading of these components, as a function of temperature,
ionic strength, and mixing is required for decision making and to support the reactor conceptual design
study.  Studies will be conducted to determine if the MST strike can be completed in the existing SRS
waste tanks.  For the Small-Tank TPB option, the interaction of TPB and MST in a common reactor will be
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studied.  For the CST ion exchange system, the use of MST in an ion exchange column will be
investigated.  The task maps to salt disposition work plan task 1.0.
Performing Organizations:  SRTC, ORNL
Proposed Budgets:  $1,200K, SRTC; $150K, ORNL

Deliverables and Milestones:
- Complete test plans on MST studies by performing organizations.
- Issue a report on validation of simulant for bench- and pilot-scale studies.
- Issue a design report on MST sorption rate and calculations on MST volume requirements, 7/31/00.
- Issue a report on recommendations for MST reactor size and type, 9/15/00.
- Issue a report on MST solids formation and impacts on downstream processes, 9/30/00.

Task I-B.  Physical Property Data.
Description:  An understanding of the variability in sorbents from lot to lot and an understanding of the
basic physical properties is required.  Determination of engineering parameters such as heat capacity,
viscosity, density, and particle size is critical for design.  This work maps to the salt disposition Work Plan
Tasks 5 and 8.1.
Performing Organization:  ORNL.
Proposed Budget:  $450K
Deliverables and Milestones:
- Complete test plan for MST physical property studies, 11/15/99.
- Issue a report on MST physical properties, 8/31/00.

Task I-C.  Engineering-Scale Filtration.
Description:  Conduct large-scale evaluation of filtration system for MST.  This maps to the salt disposition
work plan task 6.0.  Conduct development and demonstration of commercial crossflow filtration cleaning
methods and operational optimization.  This maps to Work Plan Task 6.2.
Performing Organizations:  University of South Carolina, commercial vendor TBD
Proposed Budgets:  $200K USC; $500K TBD
Deliverables and Milestones:
- Issue a report on large-scale evaluation of filtration system for MST, 9/30/00.
- Select a vendor for crossflow filtration system demonstration, 12/99.
- Complete a test plan for crossflow filtration system demonstration, 1/00.
- Review test results and procedures, 7/00.
- Issue a report on commercial demonstration of cross-flow filtration system, 9/00.

Task I-D  Provide Real-Time Process Monitoring Instrumentation.
Description:  Develop monitors for Cs/Sr and for TRU for pilot operations and determine performance
characteristics.  This maps to salt disposition Work Plan task 9.0.
Performing Organization:  PNNL.
Proposed Budget:  $300K
Deliverables:
- Cs/Sr monitor, 3/00
- TRU monitor, 6/00
- Issue a topical report on instrumentation development and performance characteristics.

Task I-E  Pilot Planning and Integration.  Task co-funded by EM30.  The pilot facility testing will include a
phase of single unit operations to confirm bench-scale property data, operational parameters, and proof-of-
concept component testing in support of final design effort.  This ties to Work Plan Task 13.

Series II.  Tasks Required for Small-Tank TPB Alternatives



Tanks Focus Area
FY00-FY02
Technical Response #: 99070

Response Title: Salt Cesium Separation Processes

Task II-A.  TPB Performance
Description:  The addition of TPB will be used to precipitate Cs-137 and other metals.  The rate and
equilibrium (solubility) of MST TPB precipitation as a function of temperature, ionic strength, and mixing
is required for decision making to support the reactor conceptual design study.  Additional studies on TPB
decomposition under the expected process conditions are required.  Conduct engineering-scale studies of
TPB solubility with an emphasis on surface area effects and double salt formation/dissolution.  Determine
effects of mercury.  Measure TPB decomposition using actual wastes.  Conduct chemical modeling of TPB
solubility, precipitation/dissolution, and decomposition.  This maps to salt disposition Work Plan Task 2.
Performing Organizations: SRTC, TBD
Proposed Budget:  $550K, SRTC; $250K, ESP; $200K, TBD
Deliverables and Milestones:
- Complete test plans for TPB performance studies.
- Issue a report on engineering-scale studies of TPB solubility, 7/00.
- Issue a report on study of mercury reactions and interferences, 4/00.
- Issue a report on TPB decomposition studies in various actual wastes, 9/00.
- Issue a report on modeling of TPB performance and decomposition, 9/00.

Task II-B  Radioactive Pilot-Scale Reactor Studies.  Little experimentation has been conducted in a
continuous reactor cascade at any scale.  In FY99 a series of 20-L reactors was built and operated in a hot
cell at ORNL to prove the concept.  Four extended operational runs will be conducted with spiked CS to
identify and evaluate technical issues with continuous reactor cascades.  This task supports addressing the
unknowns in continuous processing.  This maps to salt disposition Work Plan Task 3.
Performing Organizations:  CUNY, University of Maryland, ORNL
Proposed Budget:  $75K, CUNY and UofM; $1,125K, ORNL
- Complete test plans for radioactive pilot-scale reactor studies of TPB process.
- Issue a report on radioactive pilot-scale reactor studies of TPB process, 9/00.

Task II-C.  Engineering-Scale Mixing Studies
Description: Study alternative mixing methods such as vortex mixing, use of clarifiers, precipitation
models.  This task ties to salt disposition Work Plan Task 7.
Performing Organizations:  TBD
Proposed Budget:  $250K
Deliverables:
- Ensure that the contract is in place, 12/99.
- Complete test plan for engineering-scale mixing studies with TPB, 2/00.
- Issue a report on mixing alternatives for TPB process, 9/00.

Task II-D.  Settle/Resuspension of MST-TPB Mix.
Description:  Use existing CSTR to determine shear stress and mixing requirements to resuspend a settled
mixture of MST and TPR.  MST settles to a very hard, dense mass, and TPB is slightly soluble.  This maps
to salt disposition Work Plan Task 8.2.
Performing Organization:  ORNL
Proposed Budget:  $125K
Deliverables and Milestones:
- Complete a test plan for settle/resuspension testing of MST/TPB mix, 11/99.
- Issue a report on resuspension of settled MST and TPB mix, 7/00.

Task II-E.  Engineering-Scale Reactor.  Consultants have noted data from pilot-scale testing at two sizes is
required to scale to full scale.  This task designs, builds, and operates a 50-L reactor in conjunction with the
20-L cascade and uses the same support equipment.  This maps to salt disposition work plan task 11.
Performing Organization:  ORNL
Proposed Budget:  $1250K
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Deliverables:
- Determine the preliminary design for the 50-L TPB reactor, 3/00
- Complete installation of 50-L TPB reactor, 6/00.
- Complete test plan for initial 50-L engineering-scale reactor testing, 6/00.
- Complete initial rate test in the 50-L TPB reactor, 9/00.

Task II-F.  Define Impacts of MST-TPB on DWPF.
Description:  This test addresses the mixing and processing concerns at DWPF on a revised flowsheet.
This maps to salt disposition Work Plan Task 1.3.
Performing Organization:  SRTC
Proposed Budget:  $225K
Deliverables and Milestones:
- Complete a test plan for tests to evaluate the impacts of MST and TPB on DWPF operations and waste
form qualification, 11/00.
- Issue a report on impacts of MSTS and TPB on DWPF operations, 9/00.

Series III.  Task Required for CST-Ion Exchange Alternatives

Task III-A.  Cesium Removal Kinetics and Equilibrium.
Description:  The ability of CST to remove Cs from aqueous waste solutions needs to be investigated as a
function of temperature, composition, and waste composition.  Mass transfer as a function of column
geometry and velocity versus diffusivity must be determined to ensure proper ion exchange column sizing
and performance.  The ability of CST to sorb Sr, Pu and U must be determined to avoid potential criticality
issues.  Desorption of Cs from CST due to normal and abnormal operations such as temperature swings,
must be determined.  Thermal stability must be determined.  This maps to salt disposition Work Plan Task
2.
Performing Organizations:  SRTC, ORNL
Proposed Budgets:  $250K, SRTC; $1,200K, ORNL
Deliverables and Milestones:
- Complete test plans for cesium removal kinetics and equilibrium studies, 11/99.
- Issue a report on sorption of Sr, U, and Pu onto CST, 9/00.
- Issue a report on CST desorption, 9/00.
- Issue a report on CST performance in tall-column tests, 9/00.

Task III-B.  Ion Exchange Column Studies with Actual Wastes.
Subtask III-B.1  Hydrogen Generation.
Description:  Measure hydrogen generation on CST loaded with actual wastes in a radiation field.
Compare with radiolytic models.  This maps to salt disposition Work Plan Task 3.1.
Performing Organization:  SRTC
Proposed Budget:  $250K, ESP
Deliverables and Milestones:
- Coomplete a test plan for hydrogen generation studies with CST, 11/99.
- Issue a report on hydrogen generation with CST, 8/00.

Subtask III-B.2  Measure Adsorption of Minor Waste Components.
Description:  Determine the uptake of minor waste components by CST.  This maps to salt disposition
Work Plan Task 3.2
Performing Organization: SRTC
Proposed Budget:  $450K
Deliverables and Milestones:
- Complete a test plan for studies of uptake of minor waste components by CST, 11/99.
- Issue a report on CST Uptake of Minor Waste Components, 9/00.
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Task III-C  Thermal and Hydraulics Properties.  Properties must be determined to allow study of heat
removal loads and technologies (jacketed vessels, cooling coils, heat exchangers, etc.).  Slurry transport and
alternative 1X column design are critical parameters.  This maps to Work Plan Task 8.
Subtask III-C.1  Slurry Transport CST.
Description:  Conduct large-column test and pipe-loop tests for slurry transport over 25-ft lift to evaluate
transport of CST slurries.  Determine particle size loss during transfer.
Performing Organization:  ORNL
Proposed Budget:  $750K
Deliverables and Milestones:
- Complete a test plan for testing transport characteristics of CST slurries, 11/99.
- Issue a report on transport characteristics of CST slurries, 9/00.

Subtask III-C.2  Evaluate Ion Exchange Design Alternatives.
Description:  This critically evaluates different types of ion exchange equipment given the SRS constraints.
Provide recommendations for ion exchange design.
Performing Organizations:  TBD
Proposed Budget:  $150K
Deliverables: Issue a report on ion exchange equipment alternatives, 6/00.

Task III-D.  Large-Scale Hot Cell Column Testing.
Description:  Build large-scale (10-cm-diameter x 100-cm-tall) column and test with spiked feed to
determine accurately the DF on hot wastes.  Column will use feed system, pumps, and cell procured by
TFA at ORNL in FY99.  This maps to TFA Work Package WT-01-11.
Performing Organization:  ORNL
Proposed Budget:  $1000K
Deliverables and Milestones:
- Complete fabrication of column, 3/00.
- Complete a test plan for CST column tests with actual wastes, 3/00.
- Issue a report on CST column tests with actual wastes, 8/00.
FY01 Scope:
Task A: R&D Unit Operations Demonstrations
Description:  Perform R&D Unit Operations demonstrations in support of the final design.  Specific scope
will be developed after process decision.
Performing Organization:  TBD
Proposed Budget: $6000
Deliverables and Milestones: TBD
FY02 Scope:
Task A: R&D Unit Operations Demonstrations
Description:  Perform R&D Unit Operations demonstrations in support of the final design.  A specific
scope will be developed after process decision.
Performing Organization:  TBD
Proposed Budget: $5000
Deliverables and Milestones: TBD
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 6150 6200 5200 0 0

Leveraged
ASTD 2405 1050 0 0
CMST 0 300 200 200
ESP 420 250 200 200
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 2825 7750 6600 5600

EM-30/40 3500 12000 15000 8000

Total 6325 19750 21600 13600

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
The site will provide the co-funding as shown in the budget table above.  The site will provide adequate
quantities of Tank 40 waste to the labs at SRTC and to other DOE labs as required.  The site is to be
responsible for all operational, waste handling, and permitting issues.  EM-30 is expected to perform work
in MST and TPB kinetics (1.0 & 2.0), and CST and TPB waste form qualification (16.0 & 17.0).
TTP for Ongoing Work:
SR16WT41, OR16WT41, SR08SD10, OR08SD11
PI for Ongoing Work:
Numerous at the two sites.  The TIM is coordinating work.
Technical Review Strategy:
Plans to date have been thoroughly reviewed by the Salt Disposition team review teams.  The TAG should
be involved in a system review of this task in late FY99, and in mid FY00.
Other Comments:
None.
TFA contacted the following in developing this response:
SRS: Steve Piccolo, Walt Tamosaitis, Tom Gutmann, and staff from their respective organizations.
ORR: Bob Jubin, Sharon Robinson, and staff from their organizations
SRS: Steve Piccolo, Walt Tamosaitis, Tom Gutmann, and staff from their respective organizations.
ORR: Bob Jubin, Sharon Robinson, and staff from their organizations
ESP and CMST: technical leads Jack Watson and Glenn Bastiaans.
TFA staff at RL and PNNL.
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: (423) 576-6845, Fax: (423) 574-7229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.38, Conditioning of Low Activity Waster for Treatment
Hanford Need ID#: RL-WT048-S, Innovative Methods for Radionuclide Separation
SRS Need ID#: SR99-2034, Second Generation Salt Feed Preparation
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Needs Summary:
INTEC has 11tanks that contain approximately 1.7 million gal of radioactive liquid waste.  A closure plan
must be submitted to the Idaho Department of Environmental Quality by December 31, 2000.  Moreover,
two of the tanks, WM-182 and WM-183, are scheduled for early closure by 2003.

Tank WM-182 contains substantial internal piping in the bottom of the tank.  INEEL’s closure of this tank
in 2003 will represent the first closure demonstration within the DOE complex of a tank containing a
substantial amount of tank-floor, internal cooling system piping.  Lessons learned from the INEEL WM-
182 tank closure will therefore be directly applicable to similar piping challenges facing WVDP and SRS.
Both of these sites have expressed strong interest in the INEEL WM-182 tank closure effort.  The
consolidation of these similar challenges into a single demonstration will allow all participants to
collaborate and benefit from an early testing of potentially applicable technology and technical approaches.

INEEL’s Tank WM-182 contains acidic waste liquid heels that contain some solids, both suspended and
settled.  Grouting these heels (after possible treatment) in place is a tank closure strategy.  (A Record of
Decision scheduled for December 1999 will determine the tank closure strategy.)  Moreover, the site has
LAW that it is considering grouting and pumping to existing underground storage tanks for permanent
disposal on site.  WAC must be developed and approved to use tanks as a low-level Class A waste disposal
facility.

INEEL has identified numerous technology transfer, development, and demonstration needs that would
support closure of Tank WM-182 (and ultimately the remaining INTEC tanks).

These include:

- Incorporate lessons learned from other DOE sites into INEEL’s tank closure program.  (Acceptance
Criteria for Grouting Tank Heels)

- Establish acceptance criteria for grouting of WM-182 tank heels and closure of the tank.  (Acceptance
Criteria for Tank Closure; Acceptance Criteria for Grouting Tank Heels)

- Develop/demonstrate that selected grout formulations will mix with and stabilize the tank heel solids and
liquids left in the bottom of the tank, will set as required to the substantial floor-level piping in the tank,
and will satisfy closure requirements.  (Management of Tank Heel Liquids; Management of Tank Heel
Solids)

- Develop/demonstrate final tank cleaning/heel treatment methods that allow for compliance with grouting
and tank closure criteria.  (Acceptance Criteria for Tank Closure; Management of Tank Heel Liquids;
Management of Tank Heel Solids)

- Determine if LAW can be grouted and disposed within the tank farm as part of the tank closure process;
develop waste form qualification criteria for such a disposal action.  (Acceptance Criteria for LAW
Disposal in USTs; Waste form Qualification for LAW in USTs)

Finally, INEEL has requested help in establishing acceptance criteria for closure of its bin sets.  These bin
sets contain granular solids and powder called calcine that are generated when liquid waste from its tanks
are processed in the New Waste Calcining Facility.  Similar to WM-182 tank closure, the bin set closure
will consider RCRA requirements, NRC requirements, DOE Orders, and the Idaho Settlement Agreement.
Bin set closure is also similar to any tank closure in the sense that the goal is to minimize the risk of
releasing hazardous or radioactive material to the environment.



Tanks Focus Area
FY00-FY02       

Technical Response #: 99023

Response Title: Idaho Tank WM-182 Closure
Demonstration

PROPOSED SCOPE:
Technical Approach:
During FY99 INEEL plans on grouting a WM-182 tank bottom mockup.  The goal of this test is to
determine how extensive internal piping near the floor of the tank impacts grout pouring, mixing, and
setup.  A non-acidic (i.e., water) heel will be used for this initial mock-up test.

INEEL used the LDUA during FY99 to collect waste samples from Tank WM-188 and plans to sample
waste from Tank WM-182 during the summer FY99.  This activity is in direct support of the potential
closure of the WM-182 and WM-183 INEEL tanks.  Heel samples will be analyzed in the INTEC
Radioactive Analytical Laboratory facility and results will be used in support of grout formulation work
and development of closure acceptance criteria.

During FY00-FY02, the TFA proposes to support INEEL’s Tank WM-182 Closure Demonstration as
follows:

1. During FY00, a Joint Immobilization/Closure Meeting will bring together appropriate experts from
around the DOE complex to discuss closure strategies and lessons learned with the INEEL Tank Closure
Program.  One specific topic for the meeting will be SRS and Hanford insights regarding disposal of LAW
into tanks as part of a tank closure program.  Information shared during the meeting will facilitate INEEL’s
completion and submittal of a tank closure plan to the Idaho Department of Environmental Quality by
December 31, 2000.  Also discussed during the meeting will be a strategy and appropriate acceptance
criteria for closure of INEEL’s bin sets.

2. During FY00, the waste sampling/characterization results obtained by INEEL through its deployment of
the LDUA within Tanks WM-188 and WM-182 will be used to support development of closure acceptance
criteria.  A sensitivity/uncertainty analyses will be performed to identify key technologies or data gaps that
might affect successful closure of Tank WM-182 during FY03.  The extent to which heels must be
neutralized and results from its LAW grouting program will be used to prepare a letter report defining the
grout formulation, testing, and emplacement strategy for FY01 testing.

3. During FY01, grout formulations that will mix with and stabilize tank heel solids and liquids will be
developed and demonstrated.  Results of tank heel sample analysis will be used to select representative
surrogate, non-radioactive waste simulants for use in the grout formulation development and testing work.
A cold demonstration test will be performed in a tank bottom mock-up.  This test will demonstrate that
selected grout formulations will mix and stabilize the surrogate, tank heel solids and liquids, and will set
and adhere as required to the substantial floor-level piping in the tank.  It will also be cold demonstrated
that the selected grout will fill the inside of the in-tank piping.
 During FY02, tank cleaning/heel treatment methods will be cold demonstrated.
Progress to Date:
INEEL will issue a draft EIS for closure of its tanks in March 1999.  A final EIS will be issued in
September 1999 with a Record of Decision expected in December 1999.  Initial interactions with the State
regulators have occurred regarding a landfill, grout-in-place closure approach.  A commercial tank-cleaning
system has been investigated for cleaning tank walls and is the current baseline technology for this
operation.  INEEL has completed sampling of waste from Tank WM-188.
Key Products:
- Hold a TFA-sponsored immobilization/closure meeting to transfer DOE-complex closure strategies and
lessons-learned to INEEL.  (FY00)
- Submit a published report to TFA documenting results of immobilization/closure meeting.  (FY00)
- Submit a published report to TFA with proposed Tank WM-182 closure acceptance criteria.  This report
will also describe any sensitivity/uncertainty analyses, identifying key technologies or data gaps that might
affect successful closure of Tank WM-182 during FY03.  (FY00)
- Issue a letter report defining grout formulation, testing, and emplacement development strategy for FY01
testing.  (FY00)
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- Complete a cold demonstration tank-bottom mock-up test for grout mixing and stabilization.  (FY01)
- Publish a report on the grout mixing and stabilization tank-bottom mock-up test.  (FY01)
- Complete a cold demonstration test of tank cleaning/heel treatment process.  (FY02)
- Publish a report on tank-cleaning/heel-treatment cold demonstration.  (FY02)
FY99 Scope:
None.
FY00 Scope:
Task A:  Immobilization/Closure Technical Exchange
Description:  Hold an Immobilization/Closure Meeting to gather tank-closure lessons learned from other
DOE sites.  Closure strategies for the INEEL tanks and bin sets will be discussed.
Performing Organization: INEEL
Proposed Budget: $50K
Deliverables and Milestones: Issue a letter report to TFA documenting meeting results, 2/28/00.

Task B:  Develop Tank Closure Acceptance Criteria
Description:  INEEL will develop proposed WM-182 tank closure acceptance criteria, perform
sensitivity/uncertainty analyses to identify key technology or data gaps that might affect the successful
closure of Tank WM-183 during FY03.
Performing Organization: INEEL
Proposed Budgets: $525K, EM-30: $525K co-funding (relate to closure plan 12/00)
Deliverables and Milestones: Issue a letter report to TFA documenting proposed acceptance criteria and
sensitivity/uncertainty results, 8/30/00.

Task C:  Grout Formulation for Tank Closure
Description: INEEL will determine the extent to which heels must be neutralized before grout stabilization.
It will also review the results from the INEEL LAW grout program.  Prepare a letter report defining the
tank closure grout formulation, testing, and emplacement strategy to be pursued during FY01.
Performing Organization:  INEEL
Proposed Budgets:  $25K; EM-30, $25K (technical support to provide lab analytical data and support
reviews and requirement development)
Deliverables and Milestones: Issue a letter report on waste simulant, grout formulation, and emplacement
requirements, 6/30/00.
FY01 Scope:
Task A: Complete
Task B: Complete

Task C:  Grout Formulation for Tank Closure
Description:  INEEL will develop/demonstrate grout formulations that will mix with and stabilize tank
acidic heel solids and liquids.  Perform cold demonstration tank-bottom mock-up test to demonstrate grout
performance.
Performing Organization: INEEL
Proposed Budgets:  $800K; EM-30, $800K
Deliverables and Milestones: Publish a report describing cold demonstration test results, 9/30/01.
FY02 Scope:
Task A:  Complete
Task B:  Complete
Task C:  Complete

Task D:  Demonstrate Tank Cleaning/Heel Treatment
Description:  Develop/demonstrate tank cleaning/heel treatment methods through a cold demonstration.
Performing Organizations: INEEL
Proposed Budgets:  $800K; EM-30, $800K
Deliverables and Milestones: Publish a report describing cold demonstration test results, 9/30/02.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 600 800 800 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 600 800 800

EM-30/40 0 600 800 800

Total 0 1200 1600 1600

Funding Comments:
Performance Agreement required with site(s) in FY00?
If sampling and characterization of Tank WM-182 is not completed in FY99, a performance agreement to
complete sampling/characterization of Tank WM-182 liquid and solid heels should be negotiated with
DOE-ID, so that tank closure acceptance criteria can be developed.
TFA's Expectation of User Support:
Perform LDUA sampling and laboratory characterization of Tank WM-182 liquid and solid heels.  INEEL
needs to co-fund both the development of closure acceptance criteria and the demonstrations.
TTP for Ongoing Work:
ID77WT22
PI for Ongoing Work:
James Valentine
Technical Review Strategy:
Early FY00 Immobilization/Closure Meeting.  Gate reviews of technology by TFA TAG.
Other Comments:
There is related work (defined under 99024/25) to certify tank heel sampling methods as EPA-approved for
RCRA analysis.  INEEL’s proposed standard for closing its tanks is to do a site-specific, risk-based
analysis demonstrating an incremental latent cancer risk of 10-4.  The proposed EIS is evaluating risk
levels for three potential compliance points, namely at the boundary of the tank farm, at the boundary of the
INTEC, and at the boundary of the site.  INEEL, like all DOE disposal sites, is satisfying DOE
requirements to perform and maintain a composite analysis that determines the combined effects of
multiple disposal/closure actions at its site.
TFA contacted the following in developing this response:
Keith Quigley, James Rindfleish, Arlin Olson, Tom Thomas, and Bill Holtzscheiter
TFA Point of Contact: Larry Bustard, TFA Closure Technology Integration Manager

Phone: (505) 845-8661, Fax: (505) 844-1480, Email: ldbusta@sandia.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.39, Acceptance Criteria for LAW Disposal in Underground Storage Tanks
INEEL Need ID#: ID-2.1.42, Acceptance Criteria for Tank Closure
INEEL Need ID#: ID-2.1.45, Acceptance Criteria for Grouting Tank Heels
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INEEL Need ID#: ID-2.1.46, Management of Tank Heel Liquids
INEEL Need ID#: ID-2.1.47, Management of Tank Heel Solids
INEEL Need ID#: ID-2.1.48, Wasteform Qualification for Low-Activity Waste in Underground Storage
Tanks
INEEL Need ID#: ID-2.1.62, Acceptance Criteria for Bin Set Closure
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Tank Closure Strategy

NOTE: Considering the five site needs cited below and the other TFA technical responses already prepared
to directly respond to them, the TFA proposed additional work more strategic in nature.  This work would
have addressed, from a DOE complex-wide perspective, technical problems encountered in closing HLW
tanks.  However, since the TFA did not receive sufficient funding to commence work on this technical
response in FY00, a fully developed technical response was not prepared.

Problem and Proposed Scope:
Tank closure is receiving increased emphasis at the tank sites from regulators, stakeholders, and within the
operating programs.  Each site's plan and process for tank closure is different, depending on regulatory
environment (State, EPA and DOE), technical challenges, stakeholder involvement and site plans for tank
use.  Many of these issues require site specific resolution; however, there may be benefits from a national
level consolidation.  The involvement of the HLW Steering Committee (e.g., the Las Vegas Closure
Workshop) enhances complex-wide communication on closure issues.  Nevertheless, there remain
strategic, complex-wide technical issues that could be enhanced by improved planning and better
understanding of the technical issues (e.g., the TFA Closure Technical Workshop).  Proposed scope could
include:
• Summary of national issues and status of efforts to address them
• Using tanks to dispose of LAW, LLW, contaminated equipment or ILAW.  The TFA will evaluate the

potential of using existing tanks to store ILAW and related contaminated equipment.  The use of tanks
as an entombment canister for LLW will be evaluated.  Regulatory and technical requirements will be
addressed.

• Develop a tank cluster closure perspective.  Sites appear to work on a tank-by-tank closure basis and
States are moving toward a tank cluster perspective.  Performance assessments could be developed to
lead to this expanded perspective.

• Develop a Protocols and Performance Handbook.  This includes a step-by-step tank closure protocol in
accordance with appropriate regulations, performance assessments for communication with regulators
and stakeholders, ground water flow models, site hydrology information, Kds for radionuclides, and
barriers to water flow, to name a few of the possible components.  The goal would be to better
communicate amongst sites and stakeholders the processes required to define performance
requirements and close tanks, building off of SRS experience, the HTI at Hanford, and related
activities at Oak Ridge.  This would focus on a generic process, with specific descriptions of
differences between sites.

This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.42, Acceptance Criteria for Tank Closure
INEEL Need ID#: ID-2.1.46, Management of Tank Heel Liquids
INEEL Need ID#: ID-2.1.47, Management of Tank Heel Solids
ORR Need ID#: OR-TK-09, Tank Closure
Hanford Need ID#: RL-WT013, Establish Retrieval Performance Evaluation Criteria
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Needs Summary:
As much as 40,000 gal of residual waste can remain after conventional waste removal techniques are
completed at SRS.  Tank closure is not possible unless this residual waste is removed.  Additionally, at SRS
a major emphasis has been placed on providing sludge feed to support DWPF operation, which requires
assurance that heel retrieval technology be available.  Completion of heel retrieval in Tank 19 will
demonstrate technologies developed to remove tank heels.  Tank 8 is currently undergoing bulk waste
removal equipment installation with operations planned for FY00.  Then the remaining heel will be
monitored and evaluated for heel removal purposes to compare to Tank 19.  Waste heel mobilization and
transfer pumping equipment and operational enhancements will be recommended for chemical cleaning of
sludge and Tc-99.

Tank heels at the INEEL contain some solids, both suspended and settled.  These solids must be managed
from a risk-based standpoint, in that they contribute to the radioactive source term, which is a limiting
factor in various closure options.  To meet RCRA Landfill Closure Standards, these solids may have to be
washed or removed to reduce source term and risk.  Retrieval of these solids is complicated by the presence
of cooling coils at the bottom of the tank.  Per revision to the Idaho Consent Order calling for ceasing use
of the INTEC HLW tanks, a closure plan for closure of a tank at INEEL will be issued.  This document
should define a basis for determining retrieval requirements for INTECtank waste heel.

Vertical concrete storage tanks on the ORR must be remediated.  Process heels, hard sludge, and debris
inside old concrete storage tanks must be removed to remediate the tanks.  Concrete walls contaminated
from contact with radiological materials must be cleaned.

High-volume sluicing is the baseline retrieval method at Hanford.  Available improvements need to be
quantified to limit potential leakage from aging single-shell tanks.  Reduction of free water in the tank
during retrieval is desirable from a leakage standpoint.  Improved pumping systems that scavenge residual
water are needed.

A principal function of waste retrieval at Hanford is to remove sufficient waste from tanks to permit tank
closure.  The TWRS EIS evaluated environmental impacts associated with retrieval of waste from SSTs
using technologies that are expected to leave residual volumes of waste and using a risk basis for
approximating the interim TPA retrieval performance goal.  If residual waste must be retrieved from SSTs
as part of closure operations, environmental impacts of such waste retrieval, including impacts on tank
waste processing, have not been evaluated.

Additional aspects of establishing retrieval performance objectives at Hanford are to estimate and establish
the amount of waste leakage expected during retrieval and to determine ways to minimize the leakage.  The
amount of allowable leakage allowable depends on many factors, including but not limited to, what will be
done to remediate soil as a consequence of such leakage.  Thus, determination of allowable tank leakage
during retrieval is related to and dependent on criteria for closing tank farms.

In summary for Hanford:  Performance and cost data on alternative methods for: (1) C-106 retrieval; (2)
M&I retrieval for phase 1; (3) phase 2 concept design; and (4) assessment of SST retrieval for closure
alternative analysis are needed.

The WVDP has two large underground 70-ft diameter tanks in which remote retrieval technology may be
needed to remove a residual waste heel of the fast-settling zeolite and sludge solids, which could be left
following standard bulk waste removal operations.  As much as 100 cubic feet of zeolite solids is expected
to remain after the last zeolite transfer using the baseline technology of five long-shaft mixer pumps and a
transfer pump.  The existing transfer pump may not effectively remove the remaining solids because it is
difficult to keep these larger solids in suspension.  Remote cleaning techniques, such as a mobile retrieval
and conveyance system that acts directly on the waste solids, may be needed for final tank cleanout.
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PROPOSED SCOPE:
Technical Approach:
The strategy to address the tank heel retrieval needs is logically centered around three basic areas.  The first
area is heel retrieval from unobstructed tanks using mechanical methods; the second is heel retrieval from
obstructed tanks using mechanical methods; and the third is heel retrieval using chemical methods.  The
structuring along these lines will provide data and information to the sites in the most cost-effective
manner.  From a technology viewpoint, this allows the TFA to collect and document data in all three
regimes to find technology gaps that currently exist, especially for obstructed tank heel removal.

The tank heel retrieval technology activity has three parts:

A) Heel Retrieval from Unobstructed Tanks.  Here, deployment of systems such as vehicles and sluicers is
unrestricted by cooling coils or other tank structures.  These include SRS Type IV Tanks, ORR GAAT
Tanks, and most Hanford SSTs.  The performance of equipment used to date will be analyzed.
Requirements will be established for retrieval of remaining waste heels.  A flat tank bottom cleaning
system is needed for ORR and SRS that will likely be vehicle-deployed.  The needed equipment will be
assembled and readied for use at ORR and SRS.  Retrieval systems for removal of a large quantity of
coarse, sand-like gunite chips and rubble from Tank W-9 at ORR that remain after the lighter GAAT waste
has been transferred to MVST will be evaluated for deployment.  This material will likely not be a
candidate for pipeline transfer to MVST.  Alternative waste transfer methods must be evaluated.  The
Hanford C-106 Heel Retrieval Project (formerly known as the Hanford Tanks Initiative) identified several
alternative retrieval technologies that could be suitable to remove hard heel waste from leaking tanks,
provided characterization technologies for in-tank and the vadose zone, and provided retrieval performance
evaluation criteria.

B) Heel Retrieval from Obstructed Tanks.  These include SRS Type I, II, and III Tanks, INEEL HLW
tanks, West Valley HLW tanks, and some Hanford SSTs.  Following bulk waste retrieval from Type I or II
(Tank 8) tanks using long-shaft mixer pumps, the residual waste heel will be evaluated for removal using a
secondary retrieval system, such as a sluicer and retrieval pump.  The utility of advanced sluicing system
and efficient scavenging pumps for tank cleaning will be investigated.  Recommendations will be prepared
for Hanford, SRS, WVDP, and INEEL as to viable options available.  This is also applicable to use in
unobstructed tank waste retrieval.

At WVDP, a stepped technical approach is planned using sequential mechanical and/or chemical methods
of increasing cost, complexity, and risk as necessary to achieve tank endpoint conditions.  Following the
baseline removal operations, bulk waste retrieval methods will be augmented with end effectors such as
sluicers and vacuum jet pump conveyance systems deployed through available risers on a Mast Tool
Delivery System (TDS).  Up to three Mast TDSs are planned for each tank.  Sluicers will rinse waste solids
off the tanks' internal structures and walls and assist the mixer pumps in mobilizing piles of solids from
poorly agitated areas in the tanks toward the transfer pump inlet.  Vacuum systems may replace the existing
transfer pump for retrieval of the fast-settling zeolite and sludges left behind by previous retrieval
techniques.  If additional cleanliness is required, additional Mast TDSs may be installed for more complete
coverage of the tank bottom. Retrieval tools will be designed and fabricated for the Mast TDSs that are
expected to provide the WVDP with the ability to remove the residual waste heels in such a manner as to
leave no visible evidence of waste in the tank.

C) Chemical Tank Cleaning.  The primary goal of chemical cleaning is to remove all the residual
contaminants from a waste tank.  However, when removing all contaminants is not practical, enhancing the
removal of Tc-99 is desirable because Tc-99 is the radionuclide that has the highest dose potential after
tank closure.  Tc-99 becomes more soluble when oxidized, so it seems likely that oxidizing chemical
treatments, such as peroxides or ozone, would be effective.  The development of improved chemical
cleaning methods utilizing Russian scientists will lead to recommendations for hot chemical cleaning
methods in FY00.  The primary issues here are maintenance of criticality safety during waste dissolution or
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softening, prevention of tank walls and floor disintegration, and improved methods that minimize the
impacts on downstream treatment processes.  The chemical cleaning developments will consider bulk
sludge removal, residual heel removal, and selective Tc-99 removal.  Investigation of using chemical
additions to enhance mechanical retrieval methods will also be evaluated, particularly as it relates to
increased retrieval performance in obstructed tanks.  Work in this area will be reviewed collaboratively
with the TFA Pretreatment area.
Progress to Date:
A) Heel Retrieval from Unobstructed Tanks.  A sluicing strategy was developed for use at Hanford for the
W320 C-106 sluicing project during FY98.  The strategy was based upon sluicing tests performed using the
Hanford nozzle with full-scale pressure, flow rates, and stand-off range in a 30-ft-diameter tank filled with
simulated waste sludge.  Beyond C-106 at Hanford, retrieval technologies have been evaluated as to their
applicability to heel retrieval at Hanford and SRS.  A contract competition between two commercial service
providers has been completed resulting in a down-selected contractor to begin design on the Hanford C-106
Heel Retrieval System.  Site infrastructure upgrades needed for the heel retrieval have been planned and
issues identified.  FY99 activity on C-106 heel retrieval preparations will be suspended following selection
of the successful vendor concept design.  The scope of work, as defined under the HTI project, will be
deferred pending identification of future EM-30 funding to support a restart of the project.  ORR has
deployed the Borehole Miner in their OHF Tanks and the Waste Retrieval System, consisting of the
Modified Light Duty Utility Arm, Houdini and Houdini II, the Confined Sluicing End-Effector, and the
Hose Management System in the ongoing retrieval of waste from the GAAT Tanks.

B) Heel Retrieval from Obstructed Tanks.  The Mobile Tool Deployment System (Tarzan) is a
developmental activity in which the detail design is more than 95% complete and all major components
will be in manufacturing by mid FY99.  Delivery to the WVDP is scheduled for the 4th Quarter 1999 to
begin full-scale reliability testing and operator training activities.

C) Chemical Tank Cleaning.  An international contract has been established with the Khlopin Radium
Institute and the Mining Chemical Combine through the Russian Ministry of Atomic Energy.  Preparations
are underway for chemical sludge dissolution testing using both simulants and plutonium sludges.  The
objective is to adjust or replace oxalic acid dissolution for hard heel material mobilization.  Preliminary
analyses have resulted in a recommended sequencing of acid washes that dissolve the waste in the form
desired.  Confirmatory testing of developed methods will be accomplished in FY99.
Key Products:
The key products for tank heel retrieval include: improved sluicing systems to work more effectively in
both obstructed and unobstructed tanks; recommendations for heel removal using remote systems based on
hot demonstration; identification of pumping systems capable of scavenging waste in tanks with minimal
water; chemical cleaning strategies that can be deployed within operational limits; and technical and cost
data related to deployment of a mobile retrieval and conveyance system in an extremely congested tank to
remove the last remaining heel and clean off the tank bottom structure.
FY99 Scope:
Task A: Heel Retrieval from Unobstructed Tanks
Preparations will be made for the hot deployment of retrieval equipment in Tank 19 at SRS.  Develop or
procure additional equipment necessary to complete the final cleanup of the tank, such as a crawler-based
scavenging system and the steerable, post-mounted Flygt Mixers.

Scaled Flygt Mixer tests of steerable mixers will be completed at quarter-scale.  Recommendations on how
to best use these mixers in Tank 19 will be documented and provided to SRS for operations.  An evaluation
of the applicability of SRS heel retrieval performance for use at Hanford will be completed and a
recommendation report containing data and lessons learned will be incorporated into the Retrieval
Technology Guide.  A Russian Pulsating Mixer Pump (PMP) for deployment will be procured through
FETC.  ORNL will prepare the ORR Cold Test Facility to test the PMP system and prepare selected tanks
for hot deployment.  There are several options for combined operations of the Pulsed Air system, the Flygt
mixers, and/or the Russian PMP that will be evaluated.  A system will be designed for final cleaning of
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GAAT and SRS Tank floors.  An assessment of the performance of the PMP will be documented and
forwarded to the Retrieval Technology Guide.  PNNL is working with the Robotics crosscut and with SRS
to complete functional requirements for the final floor-cleaning system.  At Hanford, a vendor selection
will be made in FY99 to determine which vendor team will be contracted to complete the retrieval system
design and fabrication, based upon two vendors that were competing during FY98 for the C-106 Heel
Retrieval System.  After a vendor was selected, the activity was suspended pending identification of future
funding from TWRS.

Task B: Heel Retrieval from Obstructed Tanks
 The Mobile Tool Deployment System (Tarzan) detail design is more than 95% complete and all major
components will be in manufacturing by mid FY99.  Delivery to the WVDP is scheduled for the 4th
Quarter 1999 to begin full-scale reliability testing and operator training activities.

Task C: Chemical Tank Cleaning
An update to the Russian Statement of Work will be completed and will be based on initial test results.  A
determination of the impact on downstream processing will be documented.  A Gate Review of the Russian
Chemical Cleaning work is planned for late FY99 or early FY00 to review progress to date.
FY00 Scope:
Task A: Heel Retrieval from Unobstructed Tanks
A1 (SRS) SRS will provide data to evaluate the effectiveness of the steerable Flygt Mixers in Tank 19 and
to determine the extent of additional heel removal that may be required.  Complete preparations of SRS
crawler for deployment into Tank 19 for remaining heel and final floor cleaning.  Deploy system into Tank
19, and complete heel removal demonstration.  Assess the effectiveness of the system.  Prepare a
performance evaluation and lessons-learned document to closeout the Tank 19 heel removal effort.  SRS
will also evaluate the potential use of a residual waste retrieval system for the SRS crawler.  Cold testing of
the crawler deployment procedure and other tools, such as the integrated sluicer, will be performed.
Proposed Budget: TFA $700K; EM-30 $500K
Milestones:
- Provide operational assessment of Flygt Mixers in Tank 19 for retrieval, 3/00.
- Deploy SRS crawler into Tank 19, 3/00.
- Complete heel removal/final floor cleaning campaign and document effectiveness of system, 9/00.
Deliverables:
- documentation of SRS assessment of Flygt Mixers in Tank 19, 3/00
- letter report stating that crawler system was deployed into Tank 19, 3/00
- cleared evaluation and lessons-learned report for inclusion into the RTG, 9/00.

A2 (PNNL) PNNL will perform tests on alternative sluicing nozzles to characterize and compare several
nozzle configurations that may be applicable for unobstructed tanks.  This would include characterizing
several flow straighteners/streamers as well as various nozzle geometries including variable throat nozzles,
and various articulated nozzle deployment systems that may be used for different functions with the tanks.
Provide retrieval performance assessment of the Russian PMP.  PNNL will complete a long-duration test
run of a full-scale 50-hp Flygt Mixer in the quarter-scale facility, which will include waste simulants to
assist SRS in determining whether there are any potential wear problems with the Flygt Mixers.  PNNL
will assemble data on SRS and ORR heel retrieval, analyze the data, document and issue a recommendation
for SST retrieval.
Proposed Budget: $400K
Milestones:
- Complete characterization of commercially available nozzles, 7/00.
- Evaluate and issue a report on PMP retrieval performance assessment for the alternative retrieval systems,
8/00.
- Complete a long-duration test of 50-hp Flygt mixer, 12/99.
Deliverables:
- documentation of nozzle characterization, 7/00
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- issue long-duration test results, 12/99
- PMP hot test results and recommendations documentation, 8/00
- recommendation document for SST Retrieval, 9/00.

A3 (ORNL) ORNL will complete deployments of the Russian PMP and document data on its performance.
Complete cold testing of residual waste retrieval system and issue test report and recommendations.
Integrate residual waste retrieval system with GAAT retrieval system for deployment.  Provide technical
support to the GAAT retrieval team for troubleshooting technical and operational problems with the GAAT
retrieval systems.  Recommend potential options for combining operations of the Russian PMP, Flygt
Mixers, and/or the Pulsed Air system.
Proposed Budget: TFA $400K; EM-40 $400K
Milestones:
- issue performance data on PMP, 6/00
- complete cold testing of floor cleaning systems and issue test report, 6/00
Deliverable: Performance data on PMP, 6/00.

A4 (Robotics) Based on the initial testing results from PNNL during FY99, the Robotics Crosscutting
Program will complete the design and fabrication of the residual waste retrieval system.  A cold test
demonstration will be the culmination of the effort.
Proposed Budget: Robotics ($300K)
Milestones:
- Complete the design of the Residual Retrieval System, 3/00.
- Complete the fabrication of the Residual Retrieval System, 7/00.
- Complete cold test demonstration of the Residual Retrieval System, 9/00.
Deliverables:
- design documentation for Residual Retrieval System, 3/00
- complete documentation of cold test demonstration of the Residual Retrieval System, 9/00.

A5 (PHMC) PHMC will provide functional requirements necessary for tank sluicing of tanks beyond C-
106.  SST retrieval recommendations will be developed including cost and performance assessment of
available information to date.  Cost and technical data developed to date through HTI (and ACTR), as well
as data from other sites (ORNL GAAT and SRS retrieval) will be used to develop recommendations for
SST retrieval in partnership with TWRS.
Proposed Budget: TFA $100K; EM-30 $150K
Milestones:
- Complete Functional Requirements for sluicing of tanks beyond C-106, 3/00.
- Assemble HTI and ACTR retrieval data, 4/00.
Deliverables:
- Complete Functional Requirements documentation, 3/00.
- Submit data package of HTI and ACTR results, 4/00.

Task B: Heel Retrieval from Obstructed Tanks
B1 (SRS) With the objective of retrieving as much waste as possible of the remaining five feet of waste in
Tank 8 for DWPF feed, SRS will determine both the cost benefit and the criteria for the deployment of
secondary retrieval system following mixer-pump retrieval operations.  The criteria for the residual waste
arrangement following mixer pump retrieval will be documented and used as a basis for future residual-
waste recovery actions.
Proposed Budget: TFA $250K: EM-30 $300K
Milestones:
- Issue criteria for secondary waste retrieval system decision, 3/00.
- Issue decision for secondary retrieval system, 4/00.
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Deliverables:
- Issue criteria letter outlining cost benefit for deploying secondary waste retrieval system, 5/00.
- Transmit letter to TFA documenting decision for deployment of secondary waste retrieval system, 9/00.

B2 (PNNL) PNNL will evaluate the effectiveness of various secondary retrieval methods for Tank 8 Heel
retrieval and recommend options to SRS for improved heel recovery.  PNNL will assist the site in
identifying and developing mixers and pumps to facilitate the transfer system of waste from Tank 8 to
DWPF feed staging.
Proposed Budget: $75K
Milestone: Issue recommendation report on Tank 8 secondary retrieval methods, 8/00
Deliverable: Evaluation of the performance of sludge recovery processes in Type I and II retrieval
operations, 8/00

B3  (WVNS) WVNS will design and fabricate the hardware necessary to test and deploy an Advanced
Waste Retrieval System by the Mast-Mounted TDS for the retrieval of residual waste in Tank 8D-1.
WVNS will evaluate TFA as well as commercial technologies that may have application as retrieval tools
and factor that information into the decision process.  Waste retrieval tools need to be designed, fabricated,
and tested before deployment.  The mast-mounted TDS will require a tool system for a boom-mounted
sluicer/jet pump retrieval end-effector to remove residual zeolite residue that will be sluiced to the low end
of the tank over a 30-ft-diameter area.  A conveyance system with a particle grinder is required to size
reduce the zeolite for further processing.  A sampling end effector must also be developed for
representative waste sampling.  WVNS will issue a plan for characterization of residual tank waste based
upon a review of available technology.
Proposed Budgets: EM-50 $650K, EM-40 $

Milestones:
- Issue plan for residual tank waste characterization, 11/99.
- Complete cold testing of Tool Deployment System, 4/00.
- Deploy advanced waste retrieval system in Tank 8D-1, 7/00.
- Assess performance of first deployment, 9/00.
Deliverables:
- letter of decision to TFA with supporting technical and programmatic data, 11/99
- cold test report describing results of testing, 4/00
- letter report to TFA providing documentation of deployment, 7/00
- waste retrieval system performance report, 9/00.

B4 (PNNL) PNNL will provide information, data, and lessons learned of available waste retrieval end-
effectors, jet pumps, sluicers, and conveyance system technologies for deployment options at WVNS.
PNNL will work with the site to understand the site requirements and the implications of those
requirements on the existing technologies.  A recommendation will be made to WVNS for the tools to be
integrated with the TDS.  PNNL will assist WVNS and Robotics with testing, design, and fabrication of
retrieval tools.
Proposed Budgets: TFA $300K
Milestones:
- Complete Functional Requirements for WVNS tools, 11/99.
- Submit recommendations for tools at WVNS for the Tool Deployment System, 1/00.
- Complete design of the retrieval tool system, 2/00.
- Complete fabrication and cold testing of the retrieval tool system, 6/00.
Deliverables:
- Complete the Functional Requirements documentation, 11/99.
- Submit recommendation documentation, 2/00.
- Issue design documentation, 2/00.
- Deliver the retrieval system to WVNS, 6/00.
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B5 (Robotics) The Robotics Crosscutting Program will provide support to WVNS for the deployment of
the TDS as well as remote operations support for its deployment.
Proposed Budget: Robotics $200K
Milestone: Complete a remote operations plan in support of TDS deployment, 6/00
Deliverable: Publish a Remote Operations Plan, 6/00.

Task C: Chemical Tank Cleaning
C1 (SRS) SRS will review Russian cleaning methods, assess the downstream compatibility, and select the
most promising (if any) chemical cleaning methods.  SRS will then conduct cold test verification at SRS on
the Russian proposed chemical cleaning process for hardened sludges and Tc-99.  SRS will identify the
first tank to be chemically cleaned and the necessary schedule.  SRS will document impacts on downstream
processing.  In addition, SRS will work with the Russians to determine the chemicals or conditions that will
solubilize Tc-99 and that are also compatible with tank farm processes and materials.  SRS will also
determineto  what extent Tc-99 can be solubilized and whether the solubilization chemicals penetrate into
the waste crystals and remove the Tc-99 that is inside the crystals.  SRS will review and approve the SOW
for Russian analyses in FY00.
Proposed Budgets: TFA $150K; EM-30 $250K
Milestones:
- Review Russian chemical cleaning methods and compare to SRS flowsheet, 4/00.
- Complete cold test verification of chemical cleaning, 8/00.
Deliverable: Report on chemical cleaning, comparison to flowsheet, and cold test results, 8/00.

C2 (PNNL) PNNL will provide translational support to the Russians and SRS by translating Russian
documents into “Americanized”  English.
Proposed Budget:  $25K
Milestones: There are no milestones for this work.  The reports will be translated as they are received.

C3 (Russian Institutes):  The Russian Institutes will complete Russian the chemical cleaning work,
including refinements on FY99 activities and analyses of methods to soften bulk-hardened sludges, and to
selectively remove Tc-99.  The Russian institutes will also provide input to the SRS evaluation of Russian
chemical cleaning methods.  They will Issue a report containing both data and lessons learned.
Proposed Budget: $100K
Milestone: Issue a report on Russian chemical cleaning recommendations, 4/00.

Task D (PNNL) Tanks Technology Database/Guide
Task Description: PNNL will transform the Retrieval Technology Guide (RTG) into the Tanks Technology
Database/Guide, which will provide for a repository of TFA and site documents related to all aspects of
TFA including Characterization, Retrieval, Pretreatment, Safety, and Closure.  The RTG and associated
databases will serve as the starting point for this expanded technology guide.  This task will also manage
the guide for TFA and decide whether the guide will reside on Tanks.org or the TFA homepages with
appropriate links.
Proposed Budget: TFA $200K
Milestones:
- Complete design for new Tanks Technology Guide for review by TFA, 3/00.
- Complete first revision of Tanks Technology Guide, 8/00.
Deliverables:
- Complete the working prototype web site with expanded RTG-based guide, 3/00.
- Move the Tanks Technology Guide “outside the firewall,” 8/00.
FY01 Scope:
Task A: Heel Retrieval from Unobstructed Tanks
A1 (SRS)  Depending upon the effectiveness and performance of the Flygt Mixers in Tank 19, a decision
will be made to either use the Flygt Mixers in Tank 18 or to contract an industrial tank cleaner to remove
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the residual waste from Tank 18.  SRS will complete the design and approval of temporary transfer lines
between Tank 18 and Tank 7.
Proposed Budgets: TFA $1000K; EM-30 $1000K
Milestones:
- Issue a decision as to residual waste retrieval technology used for Tank 18, 3/01.
- Complete the design of a temporary transfer line between Tank 18 and Tank 7, 6/01.
Deliverables:
- Submit a letter of decision to TFA for Tank 18 residual waste removal, 3/01.
- Create a design package for temporary transfer line between Tank 18 and Tank 7, 6/01.

A2 (ORNL) ORNL will provide data for the closeout report of GAAT retrieval, recording lessons learned,
and performance data.  ORNL will also complete the cold testing of the Residual Retrieval System, deploy
the system, and will assess the performance of the system for reporting.
Proposed Budgets:  TFA $425K; EM-30 $425K
Milestones:
- Close out TFA GAAT support, 9/01.
- Complete cold testing of residual retrieval system and issue test report, 6/01.
- Deploy system in selected GAAT tank, 8/01.
Deliverables:
- Document residual retrieval system performance, 6/01.
- Provide closeout data on GAAT retrieval activities, including disposition of EM50 systems, 8/01.

A3 (PNNL) PNNL will provide the closeout report of GAAT retrieval activities and assessment of results.
PNNL will assist SRS and analyze and document the Tank 19 crawler performance data.
Proposed Budget: $150K
Milestone: Complete data analysis of Tank 19 crawler deployment, 9/01.
Deliverables:
- Issue retrieval process performance report on the SRS crawler, 9/01.
- Submit closeout report of GAAT retrieval activities and assessment of results for the Retrieval Analysis
Tool, 9/01.

A4 (PHMC) Complete process test of potential heel retrieval technologies based upon the requirements
developed in FY00, and the results of heel retrieval to date at SRS and ORNL.  PHMC will also validate
the C-106 Heel Retrieval System Selection.
Proposed Budgets:  TFA $300K; EM-30 $300K
Milestones:
- Complete the validation of C-106 Heel Retrieval System Selection, 6/01.
- Complete Process Tests of potential technologies for heel retrieval at Hanford beyond C-106, 3/01.
- Issue recommendation document for heel retrieval, 9/01.
Deliverables:
- documentation of C-106 Heel Retrieval System validation, 6/01
- recommendation documentation with test results from process testing, 9/01.

Task B: Heel Retrieval from Obstructed Tanks
B1 (SRS) Evaluate recommended systems for retrieval of heel wastes form Type I, II, and III Tanks against
Functions and Requirements.  Procure and fabricate recommended retrieval equipment for testing and use
on next Tank Retrieval.
Proposed Budgets: TFA $350K; EM-30 $750K
Milestones:
- Complete Evaluation of Type I, II, and III heel removal equipment, 1/01.
- Identify required retrieval process tests in test plan, 2/01.
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Deliverables:
- Submit a schedule of needed equipment/development to be ready for next retrieval campaign, 2/01.
- Issue a letter report documenting equipment selection for Type I and II heel retrieval, 4/01.

B2 (PNNL) PNNL will provide technical assistance in evaluating retrieval Functions and Requirements.
PNNL will test recommended processes, issue a test report, and plan and test recommended processes.
Proposed Budget: $275K
Milestones:
- Complete Type I and II retrieval process tests and issue test report, 7/01.
- Issue a report on Type I and II retrieval data and chemical cleaning data with recommendations for SRS
tanks, 9/01.
Deliverable:
- Complete test plan for retrieval process testing, 2/01.
- Complete Type I and II process test report, 7/01.

B3 (WVNS) WVNS will upgrade the TDS based on experience and performance of retrieval operations in
Tank 8D-1.  The system will then be prepared and deployed in Tank 8D-2 for residual waste retrieval and
detailed residual waste sampling for characterization.  WVNS will begin preparations needed to chemically
clean Tank 8D-1 including introduction, mixing, neutralization, and retrieval.  Cleaning methods will be
tested to predict the iron and plutonium production and predict its effect on glass and secondary waste
production as well as Pu removal effectiveness.  WVNS will also develop methods for cleanout of the Tank
8D-1 mounted zeolite column.
Proposed Budgets: TFA $700K, EM-40 $2,000K
Milestones:
- Complete upgrades to TDS for Tank 8D-2 deployment, 6/01.
- Deploy Tool Deployment System in tank 8D-2, 8/01.
- Complete cold testing of chemical cleaning systems, 9/01.
Deliverables:
- Issue a deployment plan for TDS in Tank 8D-2, 6/01
- Issue a letter to TFA documenting deployment into 8D-2, 8/01
- Issue a technical report and recommendations for chemical cleaning of Tank 8D-1, 9/01.

B4 (PNNL) PNNL will work with WVNS and Robotics to provide upgrades to the TDS retrieval tools
based upon Tank 8D-1 retrieval efforts and expectations for retrieval of Tank 8D-2.  Those upgrades will
be designed, fabricated, and integrated for deployment.
Proposed Budgets:  TFA $200K
Milestone: Complete fabrication and cold testing of retrieval tool upgrades, 7/01.
Deliverable: Issue a cold testing report and deliver tool upgrades to WVNS, 7/01.

B4 (Robotics) The Robotics program will work with WVNS and PNNL to provide upgrades to the TDS
retrieval tools based upon Tank 8D-1 retrieval efforts and expectations for retrieval of Tank 8D-2.  Those
upgrades will be designed, fabricated, and integrated for deployment.
Proposed Budget:  Robotics  $200K
Milestone: Complete the design for retrieval tool upgrades for 8D-2, 3/01.
Deliverable: Complete the design documentation for tool upgrades design, 3/01.

Task C: Chemical Tank Cleaning
C1 (SRS) SRS will conduct preparations for hot demonstration of chemical cleaning of tank residual waste.
SRS will also conduct hot laboratory tests to validate chemical cleaning methods, and document results of
hot chemical cleaning laboratory-scale demonstration, including bases established for future chemical
cleaning activities.  Documentation will be completed for chemical cleaning testing.  SRS will begin to
work with the Russian Institutes to address bulk retrieval using chemical methods.
Proposed Budgets: TFA $550K; EM-30 $700K
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Deliverables:
- Issue a test report on hot chemical cleaning laboratory-scale demonstration, 8/01.
- Complete tank preparation for and conduct chemical cleaning demonstration, 9/00.

C2 (PNNL) PNNL will facilitate communications and tech transfers between Russians and SRS working
with the International Programs liaison.  PNNL will provide document translation services of Russian
documents to English.
Proposed Budget:  $25K

C3 (Russian Institutes): The Russian Institutes will complete their work on SRS chemical cleaning
including refinements on FY00 activities and results of cold- and hot-laboragory testing.  The Institutes will
issue a report containing data, lessons learned, and provide recommendations on chemical cleaning
methods applicable to INEEL Stainless Steel Tanks and bulk retrieval chemical enhancement.  A
recommendations report will be completed on INEEL stainless steel tank cleaning and bulk sludge removal
enhancements.
Proposed Budget: $100K
Milestone: Issue a report on Russian chemical cleaning recommendations, 4/01.

Task D (PNNL) Tanks Technology Database/Guide
PNNL will assemble technical data from the sites and from the TFA for inclusion into the database and
search guide.  PNNL will work closely with the TFA TIMs, the Technical Team, and the Management
Team to ensure that all aspects of TFA documentation is contained within the database.
Proposed Budget: TFA: $200K
Milestones:
- Complete the FY01 Revision of the Tanks Technology Guide, 3/01.
- Complete the Tanks Technology Guide documentation, 9/01.
Deliverables
- Complete working version of the Tanks Technology Guide outside the “firewall,” 3/01.
- Complete Tanks Technology Guide documentation, 9/01.
FY02 Scope:
Task A: Heel Retrieval from Unobstructed Tanks
A1 (SRS) SRS will prepare for heel removal from Tank 18, based upon results of Tank 19 retrieval results
and lessons learned.  SRS will procure a next generation system that will be used to clean out Tank 18, and
complete cold testing in preparation for deployment.
Proposed Budgets: TFA $600K; EM-30 $800K
Milestones: Complete procurement and cold testing of next generation heel removal system for Tank 18
deployment, 8/02.
Deliverables: Complete cold testing documentation, 8/02.

A2 (PHMC) PHMC will complete the retrieval system fabrication, prepare for qualification testing, and
begin site upgrades at Tank C-106 for deployment of retrieval system.
Performing Organization:  PHMC
Proposed Budgets: $6M EM-30; $2M TFA
Milestones:
- Complete retrieval system subassembly fabrication, 8/02.
- Start Tank C-106 upgrades construction, 5/02.
Deliverables:
- Submit retrieval system fabrication package, 9/02
- Submit Qualification Test Plan, 9/02

Task B: Heel Retrieval from Obstructed Tanks
B1 (SRS) Deploy Type I, II heel retrieval equipment in a selected Type I or II tank.  Issue progress and
lessons learned reports.
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Proposed Budgets: TFA $700K; EM-30 $900K
Milestones:
- Deploy the retrieval system in selected tanks, 5/01.
- Issue a performance data report on retrieval system hot deployment, 7/01.
Deliverables:
- Issue a progress report on Hot Deployment, 7/01.
- Submit a lessons learned report on Types I and II heel retrieval.

B2 (PNNL) Complete evaluation of Types I and II retrieval equipment.  Perform retrieval system process
testing.  Assess performance of new heel retrieval systems including applicability for use at Hanford.
Proposed Budget: $375K
Milestone: Evaluate the heel retrieval system performance of Types I and II equipment, 7/01.
Deliverable: Issue an evaluation report on Types I and II heel retrieval system, 7/01.

B3 (WVNS) WVNS staff will assemble data for final tank retrieval system and chemical cleanout report.
Upgrade tank characterization methods for certifying final residual waste content.  Implement chemical
cleaning, if needed.  Deploy the characterization system for final tank survey.  Issue tank cleanup
performance report.
Proposed Budgets: TFA $700K, EM40 $2,000K
Milestones:
- Complete the chemical cleaning of tank, 3/02.
- Deploy the characterization system for final tank survey, 6/02.
- Complete the overall tank waste retrieval and cleanout report, 9/02.
Deliverables:
- Issue a report on chemical cleaning performance, 3/02.
- Issue a letter to TFA documenting deployment of characterization system, 6/02.
- Issue the final report on tank retrieval and cleanout, 9/02.

Task C: Chemical Tank Cleaning
C1 (SRS) Based upon results of cold- and hot- laboratory-scale testing of Russian chemical system at SRS,
Conduct chemical cleaning of chosen tank and determine effectiveness of chemical cleaning.
Proposed Budget: TFA $500K; EM-30 $500K
Milestones:
- Complete the hot deployment of chemical cleaning system, 3/02.
- Complete an evaluation of chemical cleaning results, 9/02.
Deliverables:
- Issue a letter report to TFA documenting chemical cleaning system deployment, 3/02.
- Issue a cleared report on the evaluation of chemical cleaning results, 9/02.

C2 (PNNL) Facilitate communications and tech transfers between Russians and SRS working with the
International Programs liaison.  PNNL will provide document translation services of Russian documents to
English.
Proposed Budget:  $25K
C3 (Russian Institutes) Based upon the SOW received from SRS, the Russian Institutes will begin to focus
on chemical methods that can be used for bulk retrieval of waste.  Initial studies will address sludge-type
wastes; it is expected that several candidate systems will be tested and recommended for consideration.
Proposed Budget: TFA ($100K)
Milestones:
- Complete initial investigations of chemical methods for bulk retrieval, 3/02.
- Complete bench-scale tests of candidate chemical methods for bulk retrieval, 9/02.
Deliverables:
- Issue documentation describing several candidate systems for bulk chemical retrieval, 3/01.
- Complete test documentation describing the results of tests of chemical methods for bulk retrieval, 9/02.
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Task D (PNNL) Tanks Technology Database/Guide
PNNL will assemble technical data from the sites and from the TFA for inclusion into the database and
search guide.  PNNL will work closely with the TFA TIMs, the Technical Team, and the Management
Team to ensure that all aspects of TFA documentation are contained within the database.
Proposed Budget: TFA: $200K
Milestones:
- Complete FY02 Revision of the Tanks Technology Guide, 3/02
- Completion of Tanks Technology Guide Documentation, 9/02
Deliverables
- Working version of the Tanks Technology Guide outside the “firewall,” 3/02
- Tanks Technology Guide documentation, 9/02

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 600 2850 3925 5100 0 0

Leveraged
ASTD 0 400 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 500 200 0
Industry 0 0 0 0
International 0 100 100 100
University 0 0 0 0

EM-50 Total 600 3850 4225 5200

EM-30/40 0 6850 7150 7000

Total 600 10700 11375 12200

Funding Comments:
Performance Agreement required with site(s) in FY00?
Tank 19 Heel retrieval at SRS in FY00.
TFA's Expectation of User Support:
User will provide substantial co-funding to support equipment procurement and deployment costs.  User
will prepare and approve deployment plans required to support planning for funding and resource
allocation.
Task A:  Heel Retrieval from Unobstructed Tanks – ORNL users are expected to complete GAAT site
preparations for the final floor cleaning system, provide operational training, and to deploy the system for
operation.  Also, ORNL users are expected to prepare the site and deploy the Russian Pulsating Mixer
Pump.  SRS users will be expected to prepare the site and deploy and operate the Flygt mixers for heel
retrieval of Tank 19.  At Hanford, TWRS will have primary responsibility for funding any restart and
continuation of retrieval system procurement and deployment.  A decision point including documentation
of user decision to proceed with retrieval project and provide funding will be required to release EM-50 co-
funding to the C-106 system procurement/deployment.  TWRS has the responsibility for site preparations,
SDR, ORR, site deployment, and all operations aspects.  TWRS must commit to funding procurement of C-
106 Heel retrieval system for this activity to continue into the equipment phase.
Task B:  Heel Retrieval from Obstructed Tanks –SRS users will be expected to provide detailed
information on the Tank 8 waste retrieval.  Users will provide additional input to TFA to ensure that the
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Functional Requirements contain pertinent site information.  The users will be expected to prepare the site
for the obstructed tank heel retrieval system, complete the ORR process, operator training, and to deploy
and operate the system.
Task C:  Chemical Tank Cleaning.  SRS users will be expected to review the Russian chemical cleaning
development work and provide operational input on the significance of any additional chemicals to the SRS
waste stream.  SRS users will also work with the TFA to decide which, if any, chemical processes are
deployed.  SRS users are expected to prepare the site for chemical cleaning technology, complete any and
all regulatory documentation, complete the ORR process, and deploy the chemical cleaning technology for
operation.  The WVDP will provide substantial co-funding to support equipment procurement and
deployment costs.  User will prepare and approve deployment plans required to support planning for
funding and resource allocation.  Specifically WVDP will provide funding to prepare the tanks for waste
retrieval technology deployment and complete the Operational Readiness Review as necessary.  The
WVDP will complete all infrastructure upgrades to the tank site.  The user will also provide operational
support for training and will operate the systems.
TTP for Ongoing Work:
SRS SR1-6-WT-51; PNNL RL3-6-WT-51, ORNL – OR1-6-WT-51; RL0-9-WT-52, OR1-7-C1-31; FETC
action on Tarzan
PI for Ongoing Work:
SRS: Eloy Saldivar; PNNL: Mike Rinker; ORNL: Ben Lewis; ORNL Robotics: Dennis Haley; FETC: Bill
Haslebacher
Technical Review Strategy:
Peer/Gate reviews will be conducted on the Russian Chemical Cleaning work.  Technical reviews of testing
and recommendations on other retrieval activities will be identified in conjunction with site users.
Other Comments:
Technology is likely to provide significant savings over baseline retrieval methods.  Arm-Based retrieval
systems for Type I, II, and III tanks will be assisted by the Robotics Crosscut Program.
TFA contacted the following in developing this response:
TB Caldwell, WSRC, 803-208-0502, Eloy Saldivar, WSRC, 803-208-0264, Jerry Morin, WSRC.  803725-
7669 Bruce Martin; Dirk Van Hoesen, LMER, Ben Lewis, LMER, Barry Burks, Providence Group; Gomes
Ganapathi, Dave Bolling, Sharon Robinson, Greg Deweese-TWRS, John Drake, DOE West Valley, John
Fazio, WVNS; Bernie Connor, WVNS
TFA Point of Contact: Pete Gibbons, TFA Retrieval Technology Integration Manager

Phone: (509) 372-0095, Fax: (509) 372-0065, Email: Peter_W_Gibbons@rl.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.47, Management of Tank Heel Solids
WVDP Need ID#: OH-WV-905, Retrieval of Tank Heels
ORR Need ID#: OR-TK-02, Tank Solid Waste Retrieval
Hanford Need ID#: RL-WT013, Establish Retrieval Performance Evaluation Criteria
Hanford Need ID#: RL-WT027, Tank Leak Mitigation Systems
Hanford Need ID#: RL-WT064, PHMC Retrieval and Closure - Hanford Past Practice Sluicing
Improvements
SRS Need ID#: SR99-2037, Tank Heel Removal/Closure Technology
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Needs Summary:
Highly radioactive waste material is being stored in bins in seven Calcined Solids Storage Facilities
(CSSFs).  The material was in the form of granular solids or powder when it was sent to storage.  Some of
the material may have formed a relatively weak crust or cake in storage.  Systems are needed to retrieve the
calcined solids out of storage bins and transfer them to a processing facility, so that they can be processed
into an even more stable waste form.  Conceptual design of the retreival and transfer system will begin in
FY06.  Technical issues must be identified and resolved beforehand.

PROPOSED SCOPE:
Technical Approach:
It is important that this work be closely linked to evolving site planning that will define the requirements
for retrieval and treatment of calcined waste.  As these plans become clearer with the issuance of a Closure
Plan for the tanks in December 1999 and issuance of the ROD for the INTEC site, the scope, key
deliverables, and decision points need to be reviewed and revised as needed to reflect this evolving
planning.  Before the start of conceptual design of the calcine retrieval and transfer systems, several
preliminary steps are required to ensure success.  A review of previous bin set sampling efforts that
occurred in the past as well as any technical data and documentation that is available will be performed.
All bins need to be sampled to verify that the calcine is still free flowing and, if not, what processes would
be needed for retrieval.  Questions about caking, bridging, and agglomeration of calcine waste stored in the
bins need to be addressed through sampling to establish physical properties that must be understood to
design a retrieval system that will be successful in removing the calcine.  Bin Set 1 requires access risers to
be installed to enable sampling and retrieval operations to be performed.  Issues with seismic qualification
of Bin Set 1 make this work a priority with respect to other bins that have design features to allow them to
be more readily accessed.  Riser attachments and cutting methods will need to be designed and cold tested
before hot deployment.  Currently identified retrieval processes need to be assembled and cold tested to
verify their performance and identify technical issues that should be resolved before conceptual design
begins.  Commercially available vision systems capable of performing in high-radiation environments will
need to be identified.
Progress to Date:
There has been no documented progress to date, but numerous onsite INEEL planning  discussions for
sampling and retrieving the calcine waste from the bin sets have occurred.  Preliminary investigations at
INEEL have been in progress for the past three years into what needs to be done to retrieve the calcine
waste.  Preliminary functions and requirements have been developed.
Key Products:
- Define a retrieval planning baseline consistent with INEEL site EIS/ROD and Tank Closure Plan.
- Prepare data objectives for sampling of calcine to determine physical properties identified.
- Install risers on Bin Set 1.
- Prepare cold test report on retrieval and transfer processes identifying open technical issues.
- Review data on retrievability of calcine. (Is it free flowing?)
- Prepare report on commercially available vision systems.
FY99 Scope:
No TFA core or other EM-50 funding in FY99.
FY00 Scope:
Task: Review existing data from previous calcine bin sampling and available documentation on planning or
technical evaluations.  Work with INEEL Site to define planning baseline for retrieval and treatment of
calcined waste based on site planning process (e.g., EIS, ROD, Closure Plan).  Identify open issues that
require resolution before design of a dry retrieval system for INEEL Calcine Bin waste.  Begin multi-year
activity that will eventually sample all calcine bins, add access to Bin Set 1, and assemble retrieval and
transfer technology for cold test and evaluation.

Description:  Design and develop a riser attachment and cutting method for Bin Set 1.  Demonstrate
equipment and methods in a cold test.  Issue test report identifying any outstanding issues pertaining to
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Riser Installation.  Develop a plan for retrieval and transfer process testing needed.  Identify technology
required for Bin Set sampling.  Assemble a sampling system process mockup and cold test.
Performing Organizations: INEEL and competitive bid for equipment and testing
Proposed Budgets: $340K
Deliverables and Milestones:
- Issue draft technical baseline document for calcine waste retrieval by 2/00.
- Complete riser installation method design by  3/00.
- Complete cold test preparations by 6/00.
- Issue cold test report on riser installation method by 9/00.
FY01 Scope:
Task: Update the calcine retrieval baseline document to reflect the latest site planning baseline.  Identify
open issues that require resolution before design of a dry retrieval system for INEEL Calcine Bins.
Continue activity that will eventually sample all calcine bins, add access to Bin Set 1, and assemble
retrieval and transfer technology for cold test, evaluation.
Description:  Install new risers in Bin Set 1.  Procure sampling system.  Begin sampling based upon
sampling plan so that physical properties, specifically retrieveability, can be identified.  Perform dislodging
tests based on clumped calcine in the laboratory.  Conduct an evaluation of industry sources and potential
commercial retrieval and transfer systems for dry retrieval. Develop the design parameters for a calcine
retrieval system such as air conveyance, sizing, and dislodging methods.
Performing Organizations: INEEL; Competitive Bid Organizations
Proposed Budgets: $600K Site Funds; $150K TFA to INEEL; $300K TFA to Bidder (Sample System)
Deliverables and Milestones:
- Issue updated calcine retrieval technical baseline document.
- Complete new riser installation and write a lessons learned report.
- Procure calcine sampling system.
- Prepare dislodging test report.
- Report on evaluation of industry retrieval and transfer systems for dry retrieval.
- Issue report of retrieval and transfer system design parameters based on dislodging tests.
- Document INEEL decision on calcine retrieval/treatment – hold point to proceed with retrieval system
development/design/procurement.
FY02 Scope:
Task: Identify open issues that require resolution before designing dry retrieval of INEEL Calcine Bins.
Continue activity that will eventually sample all calcine bins, add access to Bin Set 1, and assemble
retrieval and transfer technology for cold test, evaluation.
Description:  Complete calcine sampling of the Bin Sets to provide data to assess retrievability. Conduct
multiple vendor demonstrations of those technologies deemed viable in FY01 evaluation.   Issue cold test
plan with objectives for vendor testing.  Produce technical recommendations for a path forward leading to a
hot demonstration in the out-years.
Performing Organization: INEEL
Proposed Budgets: $300K TFA; $600K EM-30
Deliverables and Milestones:
- Issue Bin Set sampling report.
- Complete retrieval and transfer system cold test preparations.
- Issue technical recommendation based on progress to date.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 340 450 300 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 340 450 300

EM-30/40 0 350 600 600

Total 0 690 1050 900

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
TTP for Ongoing Work:
PI for Ongoing Work:
Technical Review Strategy:
Site review of sampling plan and final design for retrieval system.
Other Comments:
Is it realistic to plan to save ten percent of the baseline retrieval cost (i.e., estimated costs for retrieval of
caked calcine) if it has never been demonstrated?
TFA contacted the following in developing this response:
Dan Griffith, 208-526-3760; Diane Croson, 208-526-3402; Jim Valentine  208-526-3267
TFA Point of Contact: Pete Gibbons, TFA Retrieval Technology Integration Manager

Phone: (509) 372-0095, Fax: (509) 372-0065, Email: Peter_W_Gibbons@rl.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.50, Solids Waste (Calcine) Retrieval
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Needs Summary:
HLW calcine is stored in several bin sets at the INEEL.  The calcines are solidified liquids from fuel
reprocessing and decontamination activities.  The type of calcine is characteristic of the liquid material
used as feed to the calcination facilities.  Zirconia and alumina calcines (attributed to the high Zr and Al
contents, respectively) are the predominant types of calcine stored at the INEEL.  The baseline treatment
process for the final disposition of calcine uses aqueous separation technologies to remove radioactive
components and subsequent immobilization of the high and low-activity fractions.  This aqueous
separations scheme requires a high degree of calcine dissolution in acidic media (>95 wt% dissolution).
Previous dissolution studies at the INEEL with non-radioactive calcine surrogates have resulted in high
dissolution efficiency (90 to 98 wt% dissolved) in nitric acid; however, dissolution data on actual calcines
is limited or non-existent.  The technical need associated with this task includes refining dissolution
parameters to increase dissolution efficiency, determining the potential for build-up of the undissolved
solids (UDS) during the dissolution process, and developing appropriate chemical methods for UDS
dissolution and heel-out from the dissolution equipment.  Furthermore, extension and validation of the
dissolution variables developed on non-radioactive calcine surrogates is required with samples of actual
calcine.

PROPOSED SCOPE:
Technical Approach:
Development and extension of the calcine dissolution process initiated by INEEL will continue and will
build on the available technical data acquired under the auspices of programmatic (EM-30) funding.
Suitable pilot-plant calcines will be identified from existing stocks or prepared in the pilot-plant calcination
facilities (EM-30).  Laboratory-scale dissolution testing with the surrogate calcines will ensure they are
representative (from the standpoint of dissolution behavior and chemical composition) of the actual
calcines, characterize the physical and chemical characteristics of the UDS (particle size distribution,
density, quantity, and composition), and verify dissolution rates and kinetic expressions (EM-50).  The data
generated in the preliminary laboratory testing will be used to identify and test enhanced calcine dissolution
processes and potential UDS dissolution and recycle schemes (EM-50).  The developed dissolution
parameters will be validated on actual calcine samples in the Remote Analytical Laboratory (EM-50).  The
data generated will be used to determine the necessary requirements of full-scale dissolution equipment
(kinetics, agitation, heat transfer) and to size a pilot-scale dissolution system to further evaluate equipment
scale-up (EM-30).  A laboratory-scale (~3-6 kg calcine) dissolution system will be installed and operated to
test and further refine the dissolution process (EM-30).
The TFA is having AEA Technologies do some experiments and modeling of sludge dissolution and
supernate precipitation.  AEA will analyze the calcine dissolution data using the Facsimile code for both
thermodynamic properties and kinetics.  Simple dissolution experiments will be conducted to validate the
kinetic data.
Progress to Date:
Prior work has demonstrated >95 wt. % of Zr type calcines can be dissolved at ~100C with 3 to 3.5 M
HNO3 at a calcine-to-acid ratio of 1 g/10 mL with constant, vigorous mixing.  There is little dissolution
data for Al calcine types due to the limited availability of surrogate or actual material.  Samples of
radioactive Zr and Al calcines will be obtained in FY99 for dissolution testing and chemical
characterization.  The results of this work will be key to continued dissolution development efforts.
Samples of these calcines will be archived for subsequent process validation.
Key Products:
- technical report documenting the dissolution testing and ramifications to design of process equipment,
FY00
- letter report from AEA on the modeling of calcine dissolution, and provide technical support to INEEL
and TFA.
FY99 Scope:
None.
FY00 Scope:
Task A. Develop enhancements to dissolution parameters with surrogate calcines.
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Description: Conduct laboratory-scale dissolution experiments and product analysis on surrogate calcines
from pilot-scale testing to continue development of dissolution parameters for calcine dissolution.
Performing Organizations:  INEEL
Proposed Budgets:  $100K TFA, $100K EM-30
Deliverables and Milestones:
- test plan for calcine dissolution studies with surrogate calcines
- technical report documenting the results of dissolution testing and ramifications to process equipment
design.

Task B. Validate dissolution parameters on sample of actual radioactive calcine.
Description: Conduct laboratory-scale dissolution experiments and product analyses with samples of actual
calcine to verify the dissolution process developed with surrogate calcines.
Performing Organization:  INEEL
Proposed Budgets: $100K TFA, $100K EM-30
Deliverables and Milestones:
- test plan for calcine dissolution studies with actual calcines
- technical report documenting the results of dissolution testing and ramifications to process equipment
design.

Task C. Model Calcine Dissolution
Description: Perform laboratory experiments and review data from INEEL to model the thermodynamics
and kinetics of calcine dissolution.
Performing Organization:  AEA
Proposed Budget: AEA (Grant) $100K
Deliverables and Milestones: Monthly status reports and an end of year report of the complete model.
FY01 Scope:
Task A Complete
Task B Complete

Task C.  Model Calcine Dissolution
Description: Apply the calcine model and the engineering expertise of AEA to support pilot operations.
Resources: AEA (Grant) $100K
Deliverables and Milestones: Monthly status reports and an end-of-year report of the demonstration.

Task D. Demonstration of a Pilot-Scale Dissolution System
Description:  Design, fabricate and install a pilot-scale dissolution process for surrogate calcine.  This
equipment will be used to verify process scale-up parameters from previous bench-scale testing.
Performing Organization:  INEEL
Proposed Budgets:  $300K, TFA;  $150K, EM-30
Deliverables and Milestones:
- test Plan for pilot-scale testing of calcine dissolution
- technical report documenting the results of scaled-up dissolution equipment.
FY02 Scope:



Tanks Focus Area
FY00-FY02
Technical Response #: 99032

Response Title: Develop Calcine Dissolution Kinetics for
Solid/Liquid Equilibria

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 200 300 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 100 100 0
University 0 0 0 0

EM-50 Total 0 300 400 0

EM-30/40 0 400 400 0

Total 0 700 800 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
The user at the INEEL will provide input regarding their needs and schedule and will integrate test results
with respect to calcine dissolution.  The user will provide cofunding and calcine samples.
TTP for Ongoing Work:
PI for Ongoing Work:
Technical Review Strategy:
The TFA’s Technical Advisory Group (TAG) will conduct periodic reviews of the technical work.  Gate
reviews will be conducted at key technology stage transitions.
Other Comments:
TFA contacted the following in developing this response:
R. S. Herbst, (208) 526-6836, herbrs@inel.gov, Terry Todd, Jim Valentine
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: (423) 576-6845, Fax: (423) 574-7229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.51, Develop Calcine Dissolution Kinetics for Solid/Liquid Equilibri
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Alkaline Solvent Extraction

NOTE: Considering the three site needs cited below and the other TFA technical responses already
prepared to directly respond to them, the TFA proposed additional work more strategic in nature.  This
work would have investigated the potential of alkaline solvent extraction.  However, since the TFA did not
receive sufficient funding to commence work on this technical response in FY00, a fully developed
technical response was not prepared.

Problem and Proposed Scope:
ESP and EMSP activities at ORNL have developed an alkaline solvent extraction process that received
high ratings in the SRS salt disposition downselection.  Reviewers have recommended that technology
development for this system be continued and advanced to ensure the technology is mature enough to be
considered for future radionuclide separation decisions.  The solvent extraction technology also has
potential for acidic wastes at INEEL, if modified.  The proposed work would continue development of
solvent extraction for both alkaline and acidic waste streams, with an emphasis on increased maturity for
alkaline wastes to support future SRS and Hanford decisions.

This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.53, Cs Removal from High Activity Wastes
INEEL Need ID#: ID-2.1.63, Universal Solvent Process for TRU, Cs and Sr Removal
SRS Need ID#: SR99-2034, Second Generation Salt Feed Preparation
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Needs Summary:
Savannah River’s Defense Waste Processing Facility (DWPF) has been operating for a many years and has
identified opportunities to improve the vitrification process design and to improve the glass melter design.
INEEL is currently developing the processes for vitrification of their HLW.  The work described here will
provide the process and melter improvements for DWPF and support the development of the INEEL
vitrification process and melter.

The glass melter is one of the most expensive and most complicated components in DWPF.  In the past,
because of lower-than-anticipated melting rates and poor glass pouring performance, it has been the
production rate-limiting component in the plant.  Although the DWPF Melter-1 has exceeded its two-year
design life expectancy, it is desirable to evaluate/improve its design life and performance by improvements
to the pour spout and heater systems, and by developing enhancements to address processing of future
feeds containing higher levels of noble metals.  Accumulation of noble metals has been demonstrated to
shorten the life of HLW glass melters in this country as well, as in Europe.  The DWPF melter was
designed before the potential for noble metals to short out melter electrodes was recognized.  Current
operation is at a low concentration of noble metals. The melter design must be reevaluated in light of this
data.  Testing with the large stirred melter will provide some experience with one of the technology options
for addressing noble metals and spinel deposition. A melter that is more tolerant of noble metals, but with
identical or higher capacity, is necessary.   Since its startup, experience with DWPF Melter-1 indicates
potential methods to improve performance for future melters are needed.

Changes to the configuration of the melter pour spout are required to stabilize glass pouring behavior.
There is a need to prevent a phenomenon called “wicking,” in which the glass adheres to the wall of the
pour spout rather than dropping directly into the canister.  This has resulted in significant pluggage of the
pour spout and poor glass production rates versus design. Current work is focused on the DWPF pouring
issues related to pour spout configuration (knife edges, heater locations, temperature, etc.).

The melter feed chemistry is affected by the feed conditioning (for DWPF: level of washing, the
composition of the Cs-bearing stream, levels of carbonate in-growth to the sludge, and the extent of
REDOX adjustment that occurs in feed preparation, for Idaho: the extent of denitration occurring in
pretreatment, the chemical components added during pretreatment, high Zr and other components that may
be difficult to incorporate into the glass).  Improvements in the feed chemistry (redox potential) can impact
melting behavior and improve melt rates.  Limited changes have been accomplished within existing
constraints but further change will be required to ensure that the melter does not become the facility rate-
limiting element in the future.   This part of the need relates to both SRS and INEEL and will be addressed
jointly.  At INEEL, conditioning of the HAW fraction of treated calcine is needed to reduce the volume for
expected interim storage/transportation and to regulate the redox potential of the feed to the melter.  Highly
oxidized feeds such as Idaho’s tends to foam in the melter and can result in operating problems similar to
those being experienced at SRS.  HAW immobilization requires pilot-scale operation of proposed feed
streams for melt rate, compatibility, and general operability tests.

PROPOSED SCOPE:
Technical Approach:
To improve reliability of the melter design, evaluation of the vulnerabilities will be made by reviewing
existing melter operations, long-term pilot melter operations like the one-tenth scale SRTC Intergrated
DWPF Melter System (IDMS) that operated for more than 7 years, and international experience.
Recommendations for design changes will be evaluated through melter testing with a large-scale melter at
Clemson University.

Design changes have been proposed to improve the design of the DWPF melter pour spout.  In addition to
physical design changes, modifications to construction materials will also be evaluated to reduce the impact
of corrosion/erosion (in particular, coatings, material changes such as platinum and ceramics for both the
pour spout and the insert).  Material modifications are currently being made to the bellows liner to reduce
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the tendency for the glass to collect in that area.  The evaluation should also include the potential effects of
blanket gases in the pour spout area such as argon.  The plan is to continue utilizing both the Florida
International University  (FIU) small melter designed to understand flow dynamics and the Clemson
University large-scale melter facilities to test actual design options (including inserts and configurations for
next generation melters).

Evaluate and augment the existing site tasks to improve the feed and melter chemistry to improve melt rate,
reduce corrosion, and reduce foaming-demonstrate in a melter. A more specific understanding of the effect
of FeO versus Fe2O3 on melt rate and the cold cap will be required.  For application to Idaho HAW, the
glass chemistry work in TFA task 99073 will be integrated with this task to ensure materials compatibility
and to define performance requirements.  Previous work has been performed by PNNL and INEEL in FY98
on technical options for denitration of INEEL waste streams and are applicable to this task.  Functional
tests of proposed INEEL melter feeds will be conducted including feed handling, pilot-scale melting, and
offgas characterization.  The initial INEEL work will focus on gaining experience with the individual
calcines and SBW; identifiying processing issues associated with zirconium, phosphate, and nitrate levels.
The need for denitration will be addressed early in this program and will be coordinated with the glass
formulation task.

The development effort will focus on evaluating ways to prevent or minimize the accumulation of noble
metals and spinels or to minimize their impact on melter life. Some work is in progress in FY99 to look at
remote replacement of obviously vulnerable parts such as heaters.
Progress to Date:
Limited changes in the feed chemistry (REDOX) have been accomplished within existing constraints by
SRS, but a design that is better able to accommodate wider variations in REDOX is needed.  FIU has
demonstated the small melter test unit and is continuing to evaluate fundamental knife-edge behavior.  The
large-scale unit at Clemson University has been operated with the prototypic pour spout.  Initial testing of
insert designs is expected to be accomplished in FY99.  Later in FY99, review of international and
commerical experiences will be completed and applied to planning for next generation melters at both SRS
and INEEL.  This review will include a review of the HWVP melter evaluations (melter options study,
heater designs, identified enhancements to the DWPF design) [Sevigny Report].
Key Products:
- melter technology review document recommending improvements to melter design for further evaluation
for implementation at DWPF and INEEL
- improved melter pour spout design to increase reliability of glass pouring behavior to be incorporated into
future DWPF melters
- improvements to the glass melting system that will increase reliability of glass pouring behavior in future
DWPF melters; key design and process requirements for INEEL HLW program.
FY99 Scope:
Task A: Evaluate Commercially Available Melter Designs
Description:  Evaluate the available performance data from DWPF operations to date with analysis tools to
identify the design features with the highest potential impact.  Evaluate current designs and identify the key
areas for improvement, review with DWPF technical and engineering staff.  Evaluate performance features
of existing commercial melters both nationally and internationally.  A joint PNNL/SRTC team will
evaluate commercially available designs (national and international) for application in the DWPF and at
INEEL (priority will be given to improving current DWPF operations).   In particular, the more recent
evaluations such as those for the HWVP and the Karlsruhe testing sponsored by PNNL will be reviewed.
Lessons learned in the Fernald melter failure, from Transportable Vitrification System operations, and other
waste vitrification experience will be considered.  Prepare a report recommending melter technologies for
further evaluation to improve DWPF and INEEL melter designs.
Deliverables and Milestones:  Issue melter technology review documentation recommending improvements
to melter design for further evaluation for implementation at DWPF and INEEL.
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Task B: Develop Improved Melter Pour Spout for DWPF
Description:  Continue testing of pour spout insert, knife-edge, and replacement heater modules for
incorporation into the design for melters 2 and 3 and DWPF. Florida International University (FIU) will
define and demonstrate the capability of the bench-scale test unit.  Knife-edge design improvements will be
tested and recommendations to support the full-scale testing conducted by SRTC and Clemson will be
prepared.  SRTC and Clemson will continue testing melter pour spout improvements.  The results of this
task will support the SRS site efforts to rapidly verify design modification that can be retrofitted to Melter 2
before installation in DWPF.  This task will interface with the EMSP proposal on melter sensor
development (MIT).
Deliverables and Milestones:
- Issue a test plan for melter testing of pour spout design improvements
- Complete a functional test of the pour spout insert and knife-edge.

Task C:  Melter Feed Chemistry Enhancement
Description:  Conduct scoping melter tests to evaluate melter feed chemistry constraints. Conduct testing of
a DWPF Cs-bearing stream, preliminary evaluation of REDOX requirements for both DWPF and Idaho,
and supporting initial testing with higher Zr compositions. (Note this work will be coordinated with task
99073 both for the additional Zr as well as the impact on phase separation).  A better understanding of the
role of  FeO versus Fe2O3 on melt rate will be a part of this task.
 Deliverables and Milestones:
- Test plans for melter feed chemistry studies.
- Topical reports on pour spout testing and melter enhancements
FY00 Scope:
Task A:  Completed

Task B: Develop Improved Melter Pour Spout for DWPF
Description: Complete testing of design concepts for melter 3 to support improvements in the pour spout
knife-edge design and heating.  Evaluate the role of blanket gases such as the previous DWPF argon
vacuum break pour spout system.
Performing Organizations:  SRTC, Clemson University, Florida International University
Proposed Budgets:  SRTC $175K, FIU $125K, PNNL $25K, Clemson $100K, INEEL $50K
Deliverables and Milestones:
- Technical report on testing of pour spout design improvements.
- Recommendation for design improvements for melter pour spout and riser heaters.

Task C:  Melter Feed Chemistry Enhancement
Description: The work being funded by the DWPF and Idaho will be evaluated and expanded under this
task to include more definitive chemical control of the variables that most impact potential melter foaming,
gas evolution, and component dissolution into the melt (REDOX, oxyanions, etc.)  The extent of REDOX
control for both Idaho and DWPF will be developed in this task (impact of foaming, gas evolution and
composition will be evaluated to determine the relationship to foaming and feed control).  Melter runs with
increased Zr will be made to validate the results of formulation development in task 98059, addressing
issues related to both phase separation and to viscosity.  Feed formulations tested on a crucible scale in
98059 will be piloted in this task.   Benchmark the small pilot unit to either DWPF or the reported data
from the Integrated DWPF Melter System that provided the technical and safety basis data for the DWPF.
Integrate the chemical modifications with the DWPF-integrated material balance before testing.
Recommend process flowsheet modifications.  This data will be used as input for INEEL’s flowsheet
development.
Performing Organizations: SRTC, PNNL, INEEL
Proposed Budgets: SRTC $150K, PNNL $50K, Clemson $100K, INEEL $150K
Deliverables and Milestones:
- Issue technical reports on melter feed chemistry enhancements.
- Document technical recommendations for Redox range for INEEL melter feeds.



Tanks Focus Area
FY00-FY02
Technical Response #: 99068

Response Title: Improve Performance and Design of
HLW Melters

Task D:  Test Melter Design Enhancements
Description:  Define the testing required to improve the DWPF melter design.  Develop program plans
based on recommendations from FY99 evaluation of commercial and international melter designs.  Initiate
delivery of equipment for testing.  Determine the adequacy of mixing within the glass melter to mitigate
noble metal and spinel deposition.  Initiate testing of proposed design modifications.  It will also interface
with the EMSP program with MIT on melter sensors, and the PNNL effort (P. Hrma) on settling and
deposition of spinels in the melter). PNNL and FIU will model noble metal electrical effects on alternative
melter geometrics.
Performing Organizations:  SRTC, Clemson University, FIU, PNNL
Proposed Budgets: SRTC $250K, PNNL $100K, Clemson $100K, FIU $100K, INEEL $50K
Deliverables and Milestones:
- Develop a test plan for testing of melter design enhancements.
- Issue technical reports on testing of proposed melter design enhancements.
- Begin a preliminary evaluation of modifications of the DWPF melter for noble metal effect correction.
FY01 Scope:
Task A:  Completed
Task B:  Completed

Task C:  Melter Feed Chemistry Enhancement
Perform melter tests of INEEL simulated feeds to develop operating limits on salt and rare earth species to
resolve phase stability and melt rate concerns under continuous operations.  Perform melter tests with
selected options of SRS salt disposition.  Develop criteria for transfer of feed to melter.  Perform melter
tests to reduce adverse effects on corrosion and melt rate of problem species in INEEL melter feeds.

Task D:  Test Melter Design Enhancements
Description: Develop assembly drawings of modifications to melter bottom and drain valve to
accommodate noble metals deposition.  Perform physical testing of noble metal effects.  Complete testing
of proposed melter design improvements.  Provide design recommendations for next generation DWPF
melter.  Develop specifications for a melter for Idaho that will process the glasses formulated in 98059 and
will accommodate the expected variability in the feed streams from pretreatment.  PNNL and FIU continue
to model noble metal electrical effects on alternative melter geometrics.
Performing Organizations:  SRTC, Clemson University, PNNL
Proposed Budgets: SRTC $675K, FIU  $100K, PNNL $200K, Clemson $250K, INEEL $300K
Deliverables and Milestones:
- complete technical reports on testing of melter design enhancements.
- recommended design enhancements and requirements for next generation DWPF melter.
- recommend DWPF noble metal effect corrections.
- recommended design parameters for INEEL HAW melter.
FY02 Scope:
Task A: Completed

Task B: Completed

Task C: Melter Feed Chemistry Enhancement
Perform large-scale melter tests of selected options for SRS salt disposition.  Test effects of compositional
variations associated with DWPF salt operations, including both melter operations and glass performance.
Prepare preliminary design requirements for the INEEL melter.  Identify future tests required to
accommodate feed variations.
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Task D: Test Melter Design Enhancements
Demonstrate methods of removing noble metal deposits from melter bottom to restore normal electrical
behavior.  Demonstrate noble metal deposit electrical effects for modified DWPF melter.  Perform critical
tests for improved bottom drain operations.
Performing Organizations: SRTC, FIU, PNNL, Clemson, INEEL
Proposed Budgets: SRTC $400K, FIU  $75K, PNNL $100K, Clemson $150K, INEEL $100K
Deliverables and Milestones:
- Issue technical report of DWPF and INEEL high salt operations.
- Complete specifications for INEEL and modified DWPF melter.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 1200 1350 1425 1300 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 75 125 100 0

EM-50 Total 1275 1475 1525 1300

EM-30/40 600 1550 950 1000

Total 1875 3025 2475 2300

Funding Comments:
Performance Agreement required with site(s) in FY00?
This task requires extensive interface with SRS technical personnel and site-specific process performance
data.  DWPF will specify the basis for the initiation of this task (e.g., sludge only, coupled operations, or
viable composition envelope representative of future feeds).

The Idaho portion of this task begins to integrate the results from the PNNL corrosion control study in
FY97-98 and provides an additional place for INEEL to gain melter operating experience required to
prepare flowsheet requirements to support regulatory milestones.
TFA's Expectation of User Support:
Site technical resources will have to be available site funded to provide useful data and limit redoing the
extensive work SRTC has performed in each of the task technical areas.  This task requires interface with
each site’s flowsheet and material balances for feed compositions to limit the operating parameters to a
realistic objective.
TTP for Ongoing Work:
PI for Ongoing Work:
Task B:  FIU, Task C:  Dennis Bickford (SRTC) ; Task D:  Chris Musick (INEEL)
Technical Review Strategy:
The TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at key
technology stage transitions.
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Other Comments:
TFA contacted the following in developing this response:
Dan Iverson,, 803-208-7187, dan.iverson@srs.gov; Chris Musick, 208-526-3732, cam@inel.gov; Arlin
Olson, 208-526-3852, aolson@inel.gov; Jim Rindfleisch, 208-526-3114, jmr@inel.gov
TFA Point of Contact: Bill Holtzscheiter, TFA Immobilization Technology Integration Manager

Phone: (803) 725-2596, Fax: (803) 725-4704, Email: earl.holtzscheiter@srs.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.57, Conditioning of HAW for Treatment
INEEL Need ID#: ID-2.1.58, HAW Immobilization
SRS Need ID#: SR99-2036, Develop Second Generation DWPF Melter
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Needs Summary:
This response addresses the needs from SRS, Hanford, and INEEL for the development and optimization of
glass formulations for the vitrification of HLW from each site.

SRS: There is a need to reduce the total number of canisters required to vitrify the entire current and future
inventory of SRS HLW.  One way of accomplishing this is to reduce the uncertainty of models used to
ensure the glass produced meets all quality and processing constraints.  The DWPF control program is
based on statistical process control.  Narrowing the error bands on the constraints will allow waste/glass
former blends at compositions nearer to the constraints and will provide an expanded operating window
allowing both flexibility and increased waste loading.

The existing model for liquidus temperature has a large associated uncertainty and its application led to
reduction in allowable waste loading.  Similar constraints on the application of the durability model can
cause acceptable feed batches to be rejected, because the durability is indeterminate (i.e., the applicability
of the model is not certain).  The durability constraint will be the focus of the next phase.  Site issues are
also surfacing with respect to prolonged sludge-only operation with extremely narrow operating windows
and the impact on waste loading of integrating the salt disposition options.

Hanford:  Currently, HLW glasses are formulated to ensure that little or no insoluble phases exist in the
HLW melter.  Insoluble phases are caused by such problem constituents as chrome minerals, spinels, and
noble metals.  An improvement in addressing problem constituents in HLW glasses is needed.  The volume
of HLW glass that will be produced from the sludges at Hanford is dependent on the ability to solubilize or
dilute problem constituents that make up a very small fraction of the overall waste.  Minimizing the impact
of the problem constituents is important for formulating a strategy and staging the wastes to be treated
during Phase II of Hanford’s waste treatment privatization approach.  Diluting the problem constituents
usually involves blending of waste types and/or increasing the volume of glass waste forms.  Alternatively,
separation of problem constituents is an option, although it is expensive.

Information is needed on the technical viability of producing HLW glasses with insoluble phases; general
practice is to ensure that the operating region avoids secondary phases.  Information such as settling rates
and rheological properties is needed for insoluble phases to determine if the phases will settle in a HLW
melter and, if so, whether the settled sludge can be addressed by melter design by discharging through a
bottom drain.  Information is also needed to determine the impact of the insoluble phases on the durability
of the waste form and on models used to predict (nepehline, chromium, based crystals, etc).  Ultimately,
new HLW glass formulations need to be identified that reduce the overall glass volume for various waste
types and reduce the blending requirements at Hanford.  Based on the results of this study, the cost and risk
of producing waste forms with insoluble phases will have to be compared with other options such as
blending, diluting, or increasing solubility to determine the best path forward.  This information is needed
to formulate a strategy for the Phase II outsourcing effort at Hanford.  This includes waste blending
requirements for the DOE, waste volume minimization requirements for the contractors, and overall
contracting strategy.

INEEL:  INEEL is beginning the development of a vitrification process for the immobilization of
INTEC/INEEL HLW.  As part of that development, there is a need to determine glass-forming additives
required to vitrify the HLW to a form that has physically and chemically acceptable properties for
repository storage.  This information will then be used in the design of the vitrification process including
the processes to ensure the quality of the final glass waste form.

PROPOSED SCOPE:
Technical Approach:
For SRS, many existing property models have large prediction uncertainties associated with them (largely
due to sparseness of data).  These uncertainties directly restrict the achievable waste loading and increase
immobilization costs.  For example, the existing DWPF liquidus temperature model has a large prediction
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uncertainty, and its application led to reduction in allowable waste loading.  Similarly, constraints on the
application of the DWPF durability model may cause acceptable glasses to be rejected due to suspected
phase separation.  Therefore, expanding the knowledge for these constraints via designed statistical studies
and developing more precise and accurate models will result in tangible cost savings.  At Hanford, poorly
soluble constituents and nepheline precipitation will limit the HLW loading.  The problem constituents will
be evaluated via liquidus measurements.  Identification of the appropriate waste loading is important for
providing a technical basis for specifications for Phase II of Hanford’s waste treatment privatization.

The major activities will fall along these lines for each site.  Initially, glasses will be formulated via
integrated statistically designed studies to better estimate the property-composition relationships for
anticipated SRS, Hanford, and INEEL waste glasses.  In general, TFA is not supporting model
development at any site—only necessary data generation.  Model development will be the responsibility of
each site or the privatization vendor if they choose to use the data.  This study will be expanded in FY99
and FY00 to also include expected Hanford and INEEL compositions including problem constituents (e.g.,
Cr, phosphate, etc.).  Ultimately, a bounding composition region will be defined.  The Hanford portion of
the activities related to liquidus temperature will focus on identifying an operable composition region (e.g.,
Cr and alkali) that minimizes crystallization and spinel/nepheline formation.

The second set of activities includes initially basic research and ultimately statistically designed
experimentation to determine the likelihood and impact of phase separation on expected HLW glasses.
Initial studies will focus on the mechanisms including the effects of alkali and alumina on DWPF HLW
glasses, phosphate for Hanford HLW glasses, and ZrO2 and P2O5 for INEEL glasses.  Currently there is a
general lack of information concerning the mechanistic/kinetic/controlling nature of phase separation in
HLW glass.  This information is necessary to prevent, predict, and control phase separation.  Once these
primary effects have been examined, statistically designed studies will be executed to ensure that these
effects on both homogeneity and leaching are well-characterized for expected HLW glass compositions.
The possibility of predicting performance of a phase separated glass in the composition regimes of interest
to Hanford, INEEL and SRS will also be evaluated.

INEEL Performance Requirements:
1. The initial performance requirement for INEEL immobilization is to determine whether or not the HAW
streams can be vitrified. Thus vitrification development must be integrated with separations development to
demonstrate that the HAW product streams can be vitrified into acceptable glass. This synergism may
require not only alterations in the vitrification flow sheet and formulation, but also in the HAW product
composition, which likely dictate corresponding changes in the separations process. Acceptable
vitrification of the HAW streams will be achieved when such a product satisfies all waste form
performance specifications for repository storage, as established in the 1993 DOE-EM Waste Product
Acceptance Specifications (WAPS).
2. A process must be developed to produce the acceptable vitrified product on a production scale. The
quality assurance record that documents the development of this process will be established in accordance
with DOE/RW-0333P. The product of this process must also satisfy all the performance specifications
established in the WAPS. These include specifications for waste forms, canisters, canistered waste forms,
quality assurance, and documentation. Production records will also be maintained of the production of
canistered vitrified waste to characterize it as specified in the WAPS.
3. INEEL will create and maintain both a flowsheet and material balance to guide TFA's direction.
Progress to Date:
The first such study (whose glasses were prepared and measured for liquidus temperature by PNNL in
FY97 and FY98) dealt primarily with expected DWPF glass compositions; however, considerations were
made in the study for anticipated Hanford glass compositions.  Using SRS co-funding, these glasses were
analyzed by SRTC for whole element chemistry, and the resulting liquidus temperature versus composition
data will be examined in FY99 to improve the prediction model used for DWPF process control.  Glass
formulations with Zr and phosphate were completed in FY98 providing initial constraints for pretreatment
processes.
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Key Products:
- technical reports on liquidus temperature data for HLW glasses
- technical reports on phase separation and crystallization in HLW glasses
- technical reports on HLW glass formulations for INEEL wastes.
FY99 Scope:
Task A: Evaluate Liquidus Temperatures for SRS, Hanford, and INEEL Waste Glasses.
Description: PNNL will initiate the liquidus temperature test matrix for anticipated Hanford waste streams
and support the small SRTC melter run providing liquidus temperature data validation.  Work will continue
to provide a technical basis for predicting product performance with crystallization (e.g., spinels, nepheline,
Zr-containing phases, etc.) and additional glass phases.  SRTC will complete a small melter run to validate
the liquidus temperature data and model development.  SRTC will complete the scoping data set required to
improve the models restricting DWPF durability application (e.g., homogeneity) and support PNNL
development of a technical basis for predicting performance for crystallized and multiphase glasses.  PNNL
and SRTC will attempt to integrate both the crystallization and phase separation issues into a single
approach.

SRTC, PNNL, and INEEL will also continue inter-laboratory INEEL glass formulation testing focused on
key processing parameters (including liquidus temperature and viscosity) and product performance criteria
(e.g., durability) for the extended test matrices designed and reviewed in FY98.  A second matrix, (Phase 2)
will be developed based on the Phase 1 test results and new flowsheet changes.  The Phase 1 matrix will be
integrated with the initial Phase 2 matrix.  Glass formulation work will also focus on specific waste
stream(s) (e.g., Zr-calcine, sodium-bearing waste, etc.) based on the preliminary flowsheet compositions in
an effort to define initial P2O5 limits and other process/performance constraints.  Work will also begin to
place existing SRTC and PNNL data on consistent bases so that they can be integrated into a single,
cohesive database before use at INEEL.

In FY99, glass formulation activities will focus on the impacts of halide, molydenum, and noble metals on
processing and performance properties.  Formulation efforts for SBW (direct vitrification) will also be
initiated.  INEEL will complete testing of the evaluation matrices and will analyze and use these data to
refine and validate the property-composition relationships necessary for INEEL HAW immobilization.
Based upon the information, the INEEL HAW immobilization flowsheet will be improved, and acceptable
glass composition regions for these streams will be formulated and validated.  The appropriate vitrification
flowsheet and conceptual melter technology will be recommended.

PNNL will design and execute a liquidus temperature (e.g., spinels, nepheline, etc.) test matrix for expected
Hanford waste composition and any additional key compositions required to support DWPF liquidus
temperature model closure.

Task B: Evaluate Multi-phase Glasses for both Phase Separation and Crystallization
Description: PNNL will begin work to develop a technical basis for predicting performance for crystallized
and multi-phase glasses.  SRTC will provide a co-principal investigator for multi-phase glass testing to
integrate the composition matrices.

Task C:  Develop Acceptable Glass Formulation for INEEL HAW
Description:  PNNL and SRTC will also continue to perform data reduction for the extended INEEL test
matrices defined in FY98 and will develop the Phase 2 INEEL test matrix based on revised pretreatment
flowsheets.  SRTC and PNNL will participate in a workshop with all major collaborators to begin placing
existing, appropriate HLW property-composition information on consistent bases so that these data can be
integrated into a single, cohesive database for use in INEEL HAW immobilization.  The existing data and
bases will be analyzed and then the best path forward for producing a coherent set of consistent information
will be determined.  As part of this analysis, PNNL and SRTC will participate in round-robin design and
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testing to examine the components of variance on the composition information.  Selected glasses will be
sent to Corning Engineering Laboratory Services (CELS) for confirmation.  PNNL and SRTC will continue
glass formulation work for the one-quarter-scale melter.

Performing Organizations: SRTC, PNNL, and INEEL

Proposed Budgets: See Proposed Funding Profile

Deliverables and Milestones:
- Issue test matrix for the Hanford Liquidus testing (PNNL lead).
- Issue report on review of liquidus data (SRTC lead).
- Issue technical report on liquidus temperature data for HLW glasses.
- Issue report on review of phase separation and crystallization data.
- Issue report summarizing the strategy for crystallinity testing
- Issue report on review of lab data on Idaho formulations.
FY00 Scope:
Task A: Evaluate Liquidus Temperatures for SRS, Hanford, and INEEL Waste Glasses.
Description:  Evaluate alternatives for addressing the identified problem constituents.

Task B: Evaluate Multi-phase Glasses for both Phase Separation and Crystallization
Description:  The technical basis for product performance prediction for crystallized (i.e., spinel, nepheline,
Zr-containing phases, etc.) and multi-phase glasses will be worked by PNNL.  SRTC will complete testing
to examine the formation of multi-phase glasses as well as the effects of phase separation on product
performance.

For INEEL, the extended, intra-laboratory test matrices will be completed.  These results will be used to
refine and validate the preliminary glass property-composition relationships in concert with the appropriate
results from the coherent HLW database developed from SRTC and PNNL information.  These models will
then be used to improve and fill process gaps in the flowsheet and formulation of acceptable glass
compositions for INEEL HAW streams.  Streams to be further addressed in FY00 will be sodium-bearing
waste (SBW) and denitrated calcine vitrification.  Melter feed conditioning will be defined based on
REDOX requirements (denitration may be required after dissolution of the calcine for segregation of the
low-activity fraction).

PNNL and SRTC will complete development of a technical basis for product performance prediction for
crystallized and multi-phase glasses (SRTC) with the current flowsheets.  Technology gaps will be
identified and a path forward developed.

Task C:  Develop Acceptable Glass Formulation for INEEL HAW
Description: PNNL and SRTC will help complete execution of the extended INEEL test matrices and will
analyze and use these data to refine and validate the property-composition relationships necessary for
INEEL HAW immobilization.  Based upon this information, the INEEL HAW immobilization flowsheet
will be improved, and the acceptable glass composition regions for these streams will be formulated and
validated.  The appropriate vitrification flow sheet and conceptual melter technology will be recommended
(see HLW Waste Melter Improvement Task).

Performing Organizations: (SRTC, PNNL, and INEEL)

Proposed Budgets: See Proposed Funding Profile

Deliverables and Milestones:
- Issue test plans.
- Issue a Summary Report on Nepheline in HLW Glasses.
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- Issue a Technical Report on REDOX requirement for planned INEEL HLW feed.
4. Issue an annual report on Idaho glass formulation status (PNNL lead).
FY01 Scope:
Task B: Evaluate Multi-phase Glasses for both Phase Separation and Crystallization
Description:  Review technical gap with users to determine extent of re-evaluation required.

Task C:  Develop Acceptable Glass Formulation for INEEL HAW
Description Down selection of a process for INEEL HAW melter feed conditioning is expected to be
completed in FY00.  FY01 scope will demonstrate this process (on a bench scale) for all INEEL waste
types (Al, Zr calcine, etc.).  Denitration tests, material balance and volatility tests, corrosion study testing
and offgas treatment studies on bench scale equipment will be completed in FY01 to the extent required to
make a decision to procure pilot-scale equipment in FY01.  Evaluate the input of the salt disposition
process development and selection on waste loading due to liquidus, durability, input on phase separation,
and crystallization.  Utilize existing database for compositional variations such as titanium for CST and
increased alkali for ITP.
Performing Organizations: SRTC, PNNL, and INEEL
Proposed Budgets: See Proposed Funding Profile
Deliverables and Milestones:
- Issue test plans.
- Issue a PNNL report describing the processes evaluated for the denitration and melter feed conditioning.
FY02 Scope:
Task B: Evaluate Multi-phase Glasses for both Phase Separation and Crystallization
Description:  Scope defined out of FY01 numbers.

Task C:  Develop Acceptable Glass Formulation for INEEL HAW
Description:  Define the processing composition and regions for INEEL waste glass consistent with the
WAPS and WASRD.  Provide composition constraints for both pretreatment and interpreted flowsheet
requirements.  Follow up flowsheet for salt disposition at SRS.
Performing Organizations: SRTC, PNNL, and INEEL
Proposed Budgets: See Proposed Funding Profile
Deliverables and Milestones:
- Submit test plans.
- Issue a report on phase separations and crystallization.
- Issue a report on INEEL HAW glass formulations.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 1550 1600 1900 1400 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 1550 1600 1900 1400

EM-30/40 1120 1904 1000 450

Total 2670 3504 2900 1850

Funding Comments:
Performance Agreement required with site(s) in FY00?
None.
TFA's Expectation of User Support:
Co-funding for analytical chemistry analyses from SRS, Hanford, and INTEC.
TTP for Ongoing Work:
FY02 assumption that Hanford need related to crystallization will be completed and will focus on SRS salt
disposition flowsheet integration and INEEL flowsheet downselect.
PI for Ongoing Work:
PNNL, SRTC, INEEL
Technical Review Strategy:
- Internal Team Technical Exchange and Data Review
- Statistical designs are alternated between SRTC and PNNL with non-performing site providing the
review.
- TAG
Other Comments:
FY02 assumption that Hanford need related to crystallization will be completed and will focus on SRS salt
disposition flowsheet integration and INEEL flowsheet downselect.
TFA contacted the following in developing this response:
Arlin Olson, 208-526-3852, alolson@inel.gov; Jim Rindfleisch, 208-526-3114, jmr@inel.gov; Sharon
Marra, 803-208-6340, sharon.marra@srs.gov
TFA Point of Contact: Bill Holtzscheiter, TFA Immobilization Technology Integration Manager

Phone: (803) 725-2596, Fax: (803) 725-4704, Email: earl.holtzscheiter@srs.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.58, HAW Immobilization
Hanford Need ID#: RL-WT033-S, Chemistry of Problem Constituents for HLW Vitrification
Hanford Need ID#: RL-WT06, Identification and Management of  Problem Constituents for HLW
Vitrification
SRS Need ID#: SR99-2032, Optimize Melter Glass Chemistry
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INEEL Calcine Direct Immobilization

NOTE: Considering the site need cited below and the other TFA technical responses already prepared to
directly respond to it, the TFA proposed additional work more strategic in nature.  This work would have
investigated the notion of directly immobilizing INEEL's calcine wastes.  However, since the TFA did not
receive sufficient funding to commence work on this technical response in FY00, a fully developed
technical response was not prepared.

Problem and Proposed Scope:
The costs of dissolving and processing all of INEEL calcined wastes to produce LAW and HAW forms
represents an enormous cost for a small fraction of the overall tank waste in the complex.  The feasibility of
new methods to produce an acceptable final waste form and disposal system with minimal or no calcine
dissolution and pretreatment should be evaluated.  The objectives would be to minimize processing and
waste volumes while meeting regulatory requirements for disposal.  Technical options for each stage of the
flow sheet would be identified, evaluated for technical feasibility in part and as a total system, and
development issues identified.  Analysis would identify potential benefits and required development to
address significant issues.  Close cooperation and participation from the Idaho site would be required.

This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.58, HAW Immobilization
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NOTE: The TFA Management Team directed that the Universal Solvent Extraction Process be funded in
FY00 under TFA technical response 99001.  Presently, technical response 99001 does not include the work
scope as described below.  The reader should consider this scope as part of 99001.

Needs Summary:
The removal of TRU, Sr and Cs from High Activity Waste is the current INEEL Baseline Treatment
Option in the High Level Waste EIS.  Treatment of the liquid tank waste and calcine is required to
accomplish INEEL near-term waste management strategies.  The removal of TRU and Sr is anticipated to
be accomplished through a solvent extraction processes (e.g., TRUEX, SREX) and the removal of Cs may
be accomplished by ion exchange using an inorganic ion exchange sorbent (the current baseline is AMP-
PAN).

The Universal Solvent Extraction Process, a single-step process using multiple extractants for the removal
of TRU, Sr and Cs, has been included in the INEEL HLW EIS as an option for implementing the full-
treatment separations option.  This development work has been supported by the EM-50 Efficient
Separations and Processing (ESP) program and is a collaborative development effort with Khlopin Radium
Institute in St. Petersburg, Russia.

Prior work has demonstrated the technical merit of the cobalt dicarbollide plus TRU extractant processes on
liquid tank waste streams.  Additional testing with tank waste solutions involving solvent recycle and
longer-term operation is necessary to determine if trace elements will build up in the process and poison the
solvent.  Little development work has been performed on dissolved calcine radioactive wastes.  Higher Al,
Zr, and Ca concentrations in the waste could have adverse effects on the separation processes.  These
effects must be investigated and proposed flowsheets tested on simulated and actual wastes.  Other factors
include the operational efficiency of the processes, the fate of Hg and Pb as well as TRU in the process
streams.  Each of these factors is critical in the selection of individual processes and in ensuring
compatibility in the overall flowsheet.

PROPOSED SCOPE:
Technical Approach:
At the beginning of FY00, TFA and its partner, Efficient Separations and Processing Crosscutting Program
(ESP-CP), will convene a panel of separation experts, including solvent extraction specialists from the
nuclear and non-nuclear community, from around the world.  This panel will review the universal solvent
option and assist in predicting reactions, complications and recommendations for test parameters.  The
panel will also aid in assessing the challenges in scaling up the process to an operating plant.

Pilot-scale studies will be conducted with simulated INEEL tank wastes to determine processing
parameters and long-term performance of the solvent.  The effectiveness of the process will be evaluated
for dissolved calcine by testing with simulated wastes.  Testing will focus on determining parameters
necessary to develop a flowsheet for the dissolved calcine wastes.  Testing with actual dissolved calcine
wastes will validate the studies with simulated wastes.

Progress to Date:
Prior work has demonstrated the technical merit of the cobalt dicarbollide plus TRU extractants solvent
process on actual INEEL tank waste in countercurrent testing.  Limited testing has been performed with
simulated and actual calcine solutions.

Specific technical accomplishments on the development of the Universal Process are as follows:
- Completion of batch contact tests with actual tank waste (1997)
- Completion of countercurrent pilot-scale tests with simulated tank waste (1997)
- Completion of batch contact tests with actual dissolved calcine (1998)
- Completion of countercurrent pilot-scale tests with actual tank waste (1998-1999)
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Results of the countercurrent pilot-scale test with actual tank waste, completed in 1998, indicate that Class
A LLW could be achieved from a single, universal process.  Removal efficiencies of 99.95 % were
achieved for Cs and Sr and 94 % for alpha-emitting radionuclides.

Key Products:
- Technical report documenting developed flowsheets Universal Solvent Process for removing TRU, Sr,

and Cs from tank waste and dissolved calcine, FY00-01
- Demonstrated process for removing radionuclides from tank wastes and dissolved wastes using universal
solvent extraction process.

FY99 Scope:
None.

FY00 Scope:
Task A. Universal Solvent Extraction Tests with Simulated Wastes
Description:  Long-term testing of the universal solvent extraction process will be performed on simulated
tank waste with solvent recycle using the large contactors and solvent procured from Russia.
Performing Organizations:  INEEL
Proposed Budgets: $150K
Deliverables and Milestones:
- Test plan for pilot-scale testing with simulated wastes
- Technical report documenting long-term pilot-plant tests for Universal Process for removing TRU and Sr
from tank waste - FY00

Task B. Develop Calcine Treatment Flowsheets
Description:  Develop and test on simulated waste, a flowsheet for the removal of TRU, Sr, and Cs from
dissolved calcine solutions using the universal solvent process.  Perform the testing on dissolved Zr pilot-
plant (non-radioactive) calcine.  Perform batch contacts with dissolved non-radioactive Al calcine to
provide a basis for future development efforts on this calcine.
Performing Organizations:  INEEL
Proposed Budgets:  $100K
Deliverables and Milestones:
- Test plan for flowsheet development testing
- Technical report documenting flowsheet development efforts for the Universal Process for removing
TRU, Sr and Cs from dissolved calcine waste - FY00

Task C.  Russian Support to UNEX Development.
Description:  Perform laboratory and pilot testing to develop calcine flowsheets for the universal solvent
extraction process.  Support testing at INEEL.  Conduct development tasks such as control of solvent
composition and solvent safety parameters (flammability, flash point).
Performing Organizations:  Khlopin Radium Institute
Proposed Budgets:  $200K
Deliverables and Milestones:
- Technical report on Russian testing in support of Universal Solvent Extraction Process development.

FY01 Scope:
Task D. Demonstrate Universal Solvent Extraction Process on Actual Dissolved Calcine
Description:  Pilot-scale solvent extraction processing demonstration test using actual dissolved Zr calcine
solutions will be performed in the INTEC hot cell bank of contactors.  Russian scientists will support
laboratory tests as required and will consult on test parameters, operation and interpretation.
Performing Organizations:  INEEL, Khlopin Radium Institute
Proposed Budgets: $550K
Deliverables and Milestones:
- Test plan for pilot-scale testing of universal solvent extraction process with actual dissolved calcine.
- Technical report documenting the results of demonstration tests with actual calcine waste - FY01
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FY02 Scope:
Task D. Demonstrate Universal Solvent Extraction Process on Actual Dissolved Calcine
Description:  Pilot-scale solvent extraction processing demonstration test using actual dissolved Al calcine
solutions will be performed in the INTEC hot cell bank of contactors.  Russian scientists will support
laboratory tests as required and will consult on test parameters, operation and interpretation.
Performing Organizations:  INEEL, Khlopin Radium Institute
Proposed Budgets: $500K

Deliverables and Milestones:
- Test plan for pilot-scale testing of universal solvent extraction process with actual dissolved calcine.
- Technical report documenting the results of demonstration tests with actual calcine waste - FY02

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 0 700 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 125 450 550 500
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 125 450 1250 500

EM-30/40 0 100 400 0

Total 125 550 1650 500

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
The users at INEEL will provide input about their needs and schedule and integrate test results with respect
to Cs removal from newly generated liquid wastes.  EM-30 will be responsible for tank waste and calcine
waste collection, transport and disposal.
TTP for Ongoing Work:
(ESP) ID76C311
PI for Ongoing Work:
T. A. Todd, INEEL
Technical Review Strategy:
The TFA's TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at
key technology stage transitions.
Other Comments:
TFA contacted the following in developing this response:
T. A. Todd, INEEL
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: 4235766845, Fax: 4235747229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
INEEL Need ID#: ID-2.1.63, Universal Solvent Process for TRU, Cs and Sr Removal
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Needs Summary:
Radioactive waste storage tanks are susceptible to corrosion unless the chemistry of the wastes is
maintained within operating specifications.  Typically the wastes are sampled and analyzed and chemical
adjustments are made.  Concentrations of corrosion inhibitors are typically maintained at levels greater than
needed to control corrosion, with the impact of creating larger waste volumes for treatment and disposal.
Other methods for detection of corrosion and detection of changes in chemistry that could lead to corrosion
are desired to improve the efficiency of tank operations and to minimize the volume of wastes requiring
treatment and disposal.  Hanford, Savannah River, and Oak Ridge Sites have identified the need for
improved methods for monitoring and controlling tank corrosion.

Hanford:
Controlling the waste composition to concentration limits on hydroxide, nitrite, and nitrate currently
provides corrosion control in Hanford’s DSTs.  Monitoring of the chemistry is provided by tank samples
and process knowledge.  As many as six DSTs at Hanford have operated outside of corrosion chemistry
limits in the past two years.  Detection and remediation of these low-hydroxide concentrations in the tanks
have been slow and costly.

Recent indications of wall thinning in 105-AN, in conditions in which no corrosion should have occurred,
have created increased interest in corrosion mechanisms beyond what may have been encountered at
Hanford in the past.

Available technology for corrosion monitoring has progressed to a point where it is now feasible to monitor
and control corrosion by on-line monitoring of the corrosion process and direct addition of corrosion
inhibitors.  Progress toward meeting this need has been made through the deployment of electrochemical
noise probes in three Hanford tanks.  These probes have generated data that provide insight to the extent
and type of corrosion processes occurring as chemistry in the tank waste is adjusted.  Additional work is
needed to validate the conclusions and interpretation of data and to upgrade probe design for extended life.

Current Hanford needs include: troubleshooting cables on 241-AN-107 and AN-102 systems; running
ASTM standard Linear Polarization Resistance tests on 241-AN-107 and AN-102 systems; determining
why the corrosion rate is dependent on electrode size; improving gasket seat; understanding failure modes -
appearance of data produced by crevice corrosion under gasket; obtaining stress corrosion cracking data
from more realistic tank waste simulants; and comparing defects and initiation point effects for new steel
and archived steel electrodes.  Hanford will continue to evaluate data from the existing probes, utilize the
Savannah River laboratory validation study data, and review available literature for the development of the
corrosion probe response database.  The database will be used as supporting documentation for the ultimate
goal of operating DSTs on the basis of corrosion probe response.

Savannah River Site:
In the general process of waste storage and handling, it is necessary to inhibit the nitrate ions present in the
SRS HLW to prevent corrosion of the carbon steel tanks and cooling coils.  In the SRS HLW tank farm,
nitrate is inhibited by the addition of nitrite and hydroxide ions.  Grab samples are used to determine the
composition of chemical species in the waste to make adjustments in corrosion chemistry control.  A
variable-depth, in-tank sensor probe, capable of measuring both corrosion rate (electrical noise) and
corrosion species (Raman spectroscopy), is needed to monitor corrosion of SRS HLW tanks.  The sensor
probe will provide a readout of the corrosion rate, as well as the analytical content of hydroxide, nitrite, and
nitrate that affect corrosion in a HLW tank.  Installation of the combined corrosion probe may provide
important defining information that can be applied in optimizing chemical analysis and corrosion
monitoring and reducing costs for inhibitor additions.  The EN section will provide an indication of the
corrosion rate at various elevations.  This indication of a threshold rate could then be further evaluated by
determining the existing corrosion chemistry environment by evaluating the Raman spectrometer data from
the chemical species' analytical capability.  The ability to optimize the quantity of needed inhibitor could
result in cost savings.  The ability to measure across the vertical profile of the waste may provide an
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indication of the transport speed and mixing factors within waste tanks during inhibitor additions.
Collecting data while in an immersed configuration for extended periods best operates the EN function of
the probe.  Data on chemical speciation is obtained by taking discrete measurements at a selected time.

Oak Ridge National Laboratory:
Corrosion-related degradation, specifically pitting and stress corrosion cracking, is the most likely failure
mode for the ORNL active underground storage tanks.  The corrosion probes developed with TFA funding
offer more corrosion data in a more timely fashion for a more cost-effective price than the baseline
technology–floating and sunk corrosion coupons.  Corrosion coupons do not give real-time data, and
coupon retrieval and analysis is expensive.  In addition, retrieval of coupons causes increased exposure
levels for workers.  On-line corrosion monitoring, utilizing a stainless steel probe similar in design to those
developed at Hanford or SRS, would solve both these problems.

The corrosion monitoring would be provided for the Melton Valley Capacity Increase Tanks (MVCIT)
with real-time data monitoring and reduction at the central Waste Operations Control Center.  Corrosion
monitoring technology should be able to detect the onset of pitting or stress corrosion cracking as well as
providing data on uniform corrosion rate.  The probe electrodes must be identical to the tank materials.

PROPOSED SCOPE:
Technical Approach:
To address these site needs, the TFA will continue to develop the electrochemical noise (EN) corrosion
probe at Hanford and, in concert with CMST, the combined EN and chemical species corrosion monitoring
probe at SRS.  The major effort for Hanford will be deployment of an enhanced multi-function instrument
tree probe for DSTs (tentatively scheduled for tank 105-AN), data analysis and reduction, and addressing
identified design or operational issues.  The Hanford program’s ultimate goal in FY01 is to have five
corrosion/multi-function probes operating, with all controls and authorizations in place to operate the
instrumented DSTs on the basis of probe response.

The SRS technical approach to developing an integrated monitor for corrosion species/inhibitor
(nitrate/nitrite and hydroxide ions) and corrosion rate monitoring will be to combine a Raman spectroscopy
probe with an EN electrode array into one small housing that will fit down a six-inch riser.  All materials of
construction will be radiation-resistant and the electrical leads, fiber optics, and tubing to the probe will be
housed in a flexible, sealed umbilical cord, which will allow variable depth positioning of the probe in the
tank waste.  This combined probe will integrate Hanford work on EN corrosion monitoring technology
with CMST work on Raman spectroscopy for chemical speciation.  The FY99 scope will be to complete
the Raman probe feasibility test in a SRS hot cell on actual tank waste and complete the design of the
hybrid probe containing both the EN and Raman sensors.  In addition to the in-tank probe and analytical
controls, tank interface enclosures and support equipment will be designed and/or specified.  The combined
corrosion probe, tank interface, and control components will be fabricated in FY99 and FY00.  It is
expected that SRS will deploy the combined corrosion probe in late FY01 for a hot demonstration in a
process tank.  Data reduction will be performed in late FY01, and the data obtained will be compared with
data obtained from sample analysis.  TFA and CMST are developing the combined probe in a collaborative
effort.  Work on this task is proceeding in conjunction with Hanford Principal Investigators experienced
with the development and deployment of the EN corrosion probe.

In FY99 to FY01, both facilities will continue the development efforts and improvements of the corrosion
probe and will continue deployment, which will provide a further demonstration of the EN probe’s
capability, and improve data reduction capabilities to demonstrate a control-room-quality readout.

ORNL will develop their corrosion monitoring implementation based on the lessons learned from Hanford
and SRS.  The probe configuration and necessary capabilities will be determined after studying the specific
requirements of the MVCIT.  Consideration for differences in tank materials and waste composition will be
of primary concern.  The timing of the technical specification requirements for the probe, fabrication and
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procurement activities, deployment, and testing must be carefully sequenced with work at Hanford and
SRS to maximize the available knowledge base while ensuring that the resources at the other sites are still
available for consultation.
Progress to Date:
Task A – Hanford EN Probe
1) October - November 1994: Proof of Principle testing of EN equipment at ORNL
2) October 1995 - August 1996: Proof of Principle testing at PNNL
3) ORNL and PNNL testing program described in detail in WHC-SD-WM-TI-772
4) Conclusions of Proof of Principle testing program: Modern EN-based corrosion monitoring systems are
capable of detecting and distinguishing between uniform corrosion, SCC, and pitting in mild steel/nitrate
systems.
5) The prototype was fabricated and installed in 241-AZ-101 in August 1996.
6) The system status and data collected to date from a prototype system was documented in HNF-3416.
7) Based on the favorable operation of 241-AZ-101, a more complex system was fabricated and installed in
241-AN-107 in September 1997.
8) System status and data collected to date from 241-AN-107 system documented in HNF-3414.
9) The new multi-function probe was installed in 241-AN-102 in August 1998.
10) Design described in HNF-2517 and H-14-102857
11) Design improvements were incorporated into the 241-AN-102 probe.

Task B - SRS EN Probe
In FY98, SRS initiated verification testing of EN corrosion monitoring technology in a laboratory
environment and provided data to support results from a Hanford-deployed probe.  In addition, SRS
provided input on improvements in any relevant areas (probe design, data interpretation, and computer
hardware and software).  The results obtained from the testing were used to support understanding of the
probe’s capability.

SRS documented the confidence gained in the work in FY98 efforts to support a deployment in a SRS
waste tank.  This included the level of confidence in the reliability of the signal to provide an early
indication of the onset of corrosion.  It is recognized that after the probe has been deployed, sampling will
continue until enough confidence is demonstrated to ensure that corrosion controls are maintained.  SRS
documented the theoretical and supportive data to ensure the first steps in deployment.  The documentation
also demonstrated that no major safety issues have been identified and that deployment issues have been
identified and feasible solutions exist.  Several potential waste tanks were identified for deployment, and
selection criteria have been determined.

The TFA work scope provided funding for SRS technical advocates to work with EIC and SRS users to
expedite a planned delivery of the EIC probe and deployment platform to SRS in FY99.  The technical
advocates worked with SRS to incorporate this objective into SRS baseline planning and allocate funding
through the SRS Program Board.  A riser on Tank 43-H was identified for deployment.

Via collaborative funding from TFA, SRS, and CMST, EIC has completed cold surrogate feasibility testing
of the corrosion species probe.  The vendors have issued 30% design documents and SRS staff has met
with the vendors to review the 30% design.  A first draft deployment schedule has been issued by SRS
staff.  The EN corrosion probe has been in hot service for about two years in tank waste at Hanford.

Task C – ORNL Corrosion Probe
ORNL has not, to date, been involved in any TFA-funded activities related to deployment of a corrosion
probe.
Key Products:
Task A - Hanford Corrosion Probe Development and Deployment
The Multi-function Instrument Tree (MIT) EN Corrosion Probe will be deployed in FY99.  Also in FY99,
the Hanford program will move toward systematic operation of the DSTs by corrosion probe response.  The
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probe response database will continue to be developed and tools for automated data analysis will be
refined.  The final EM-50-funded probe installation will be an enhanced MIT probe and will occur in
FY00.  By program closeout in FY0l year 2001, all authorizations will be in place for tank operations, and
the probe control and monitoring system will be moved into the 200 Area TMACS control room.

Task B - SRS Combined Corrosion and Species Probe Development
SRTC laboratory work will continue for validation of EN probe response.  A full-scale corrosion probe and
deployment platform with an integrated corrosion species and EN corrosion rate sensor will be fabricated
and delivered to SRS via a CMST-funded program in early FY00.  The deployment platform and probe will
be cold tested for SRS acceptance in a full-scale mockup tank facility and deployed into SRS tank 43.  Hot
verification tests will begin in late FY00.

Task C – ORNL Stainless Steel Corrosion Probe Development and Deployment
In FY00, ORNL will: identify the functional requirements for a stainless steel corrosion probe for
deployment in a MVCIT; develop an approved probe system design; and arrange for the
procurement/fabrication of the necessary installation materials.  The probe will be deployed in FY01 and
performance will be documented.

Task D – Support of Technical Needs and Meeting with EN Probe Users
This task will provide for structured information exchanges on an annual basis at the annual NACE
Conference as well as inter-laboratory reviews and informal support.  A technical exchange report will be
prepared.
FY99 Scope:
Task A.  Hanford EN Corrosion Probe Development and Deployment

Subtask A.1.  Design a Version 3 EN Probe Including a MIT Design
Description: Design an initial version of the EN probe using the MIT approach that would include the EN
corrosion probe design.  Hanford should research the MIT designed by Los Alamos and Hanford to obtain
data needs from the users and include these in the design.  The final design of the MIT should be reviewed
by users at Hanford and SRS, for general support.  The approved design should be developed and tested for
a late FY99 deployment.
Performing Organization:  Hanford
Deliverables and Milestones: Hanford will design an EN corrosion probe integrated into a MIT.  The final
design of the EN/MIT corrosion probe will be documented in a report including the additional
instrumentation.  The report should be in a draft form before deployment – 4/30/99.

Subtask A.2.  Deploy the EN Corrosion Probe in the MIT Design
Description:  Select a DST for deployment based on the design of the EN probe in a MIT configuration.
Develop the safety information required for deployment and identify any potential issues for resolution.
Using the strategy for other deployments at Hanford, develop the requirements and ensure acceptance of
the MIT design.  Deploy the MIT version of the EN probe, analyze the data collected, and determine the
cost-effectiveness of the MIT and associated corrosion probe.  Report the results to the users, SRS, and
TFA.  Based on the results of this deployment and user feedback, consider using this configuration for
future deployments – 9/30/99.
Performing Organization:  Hanford
Deliverables and Milestones:
- Deploy the EN/MIT corrosion probe in a Hanford HLW tank in FY99.
- Issue a report giving details of the design and documentation of data obtained after deployment.  This
report should be developed and published before the end of FY99.

Subtask A.3.  Develop an Automated Data Analysis Method
Description: Initiate the development of an automated data analysis program to determine the onset of
corrosion from the EN corrosion probe data.  The automated data analysis method should be robust and be
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able to exclude false indication of the onset of corrosion.  The data analysis method should have a clear
indication of initiation of corrosion and some indication of actions required.
Performing Organization:  Hanford
Deliverables and Milestones:
- Develop an automated data analysis system to identify the onset of corrosion with few indications.
Develop a report to document the data analysis, reduction, and interpretation methods.  A draft of this
report should be available by the end of FY99; the report should be completed in FY00.

Subtask A.4.  Initiate Development of a Database to Support EN Probe Acceptance
Description: Four probes will be deployed by the end of FY99, and data evaluation will be near completion.
Both Hanford and SRS will have databases to support a technical base for the EN corrosion probe.  Initiate
the development  of a documented technical base to support probe acceptance, including the EN corrosion
probe as an acceptance alternative for monitoring HLW tank onset of corrosion.
Performing Organization:  Hanford
Deliverables and Milestones:
- Develop a database that can be used to change the corrosion monitoring base to include the use of EN
probe data to ensure that it can be determined whether corrosion has been initiated.  This would allow the
EN probe data to be used in addition to sample analysis.
- Develop a report suitable for submission to the Hanford safety organization that includes the information
developed from the EN probe.  This report should be submitted to the TFA as a draft in August 1999.

Task: B. Savannah River EN Corrosion Probe Validation and Corrosion Species Probe Development
Subtask B.1.  EN Corrosion Probe Validation
Description: Via TFA funding in TTP SR1-8-WT-21 complete laboratory testing of EN corrosion probe for
SRS surrogate waste solutions.
Performing Organizations: SRS, EIC
Deliverables and Milestones:  Complete laboratory testing of EN corrosion probe – 8/30/99 (SRS/TFA)

Subtask B.2.  Savannah River Combined Corrosion and Species Probe Development
Description: Via TFA funding in TTP SR1-8-WT-21, validate performance of EIC Raman corrosion
species probe in actual SRS tank waste solutions, and assist in design and safety reviews of probe
deployment platforms.
Performing Organizations: SRS, EIC
Deliverables and Milestones:
- Complete SRS reviews on design of corrosion probe and deployment platform - 2/28/99 (SRS/EM30).
- Laboratory validation of performance of EIC Raman probe in actual SRS waste – 4/30/99 (SRS/TFA).
- Complete critical component testing and validation – 5/30/99 (EIC/CMST).
- Assist in design and safety reviews of probe deployment – 6/30/99 (SRS/TFA).
- Complete fabrication of prototype corrosion sensor probe and deployment platform -8/30/99
(EIC/CMST).
- Inspect and verify that the system is ready for delivery to SRS – 9/15/99 (SRS/EM30).
- Complete the specifications check and functionality acceptance tests for SRS delivery – 9/15/99
(EIC/CMST).

Task C.  ORNL Stainless Steel Corrosion Probe
No FY99 activities will be funded by TFA in FY99.
Task D.  Support Technical Needs and Meeting with EN Probe Users
Description: Continued coordination among the activity participants.  A yearly corrosion workshop
including SRS, Hanford, CMST/EIC, and others is a way to ensure this coordination and sharing of
information.
Performing Organization:  Hanford, SRS, ORNL (unofficially)
Deliverables and Milestones:  Expected products are status information on technical work, technical issues,
results from experiments and operations, and plans for next year.  A letter report that documents these
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meetings will be provided to the TFA.  A letter report should be provided that covers technical issues,
programmatic issues, and problems identified during discussion.  The letter report is due 2 months after the
coordinating meeting at the NACE Conference – 7/30/99.
FY00 Scope:
Task A.  Hanford EN Corrosion Probe Development and Deployment
Subtasks A.1 through A.4 are complete.

Subtask A.5.  Develop an Enhanced Version of the EN/MIT Probe and Install It
Description: The enhanced version of the probe will include an improved seal, the final design of the MIT,
and improved data recording and data reduction.  This probe will be deployed in a DST, and the data will
be analyzed.
Performing Organization:  Hanford
Proposed Budget:  $110K ASTD
Deliverables and Milestones: Based on the results of this deployment, this will be the last prototype of the
EN/MIT Probe, 9/30/00.  A report will document the final design and installation activities.

Subtask A.6.  Obtain Approval for EN Corrosion Probe Use
Description:  Hanford will have 5 EN corrosion probes in HLW tanks by the end of FY00.  These EN
probes will provide an excellent database to initiate an effort to approve data from EN probes as a
corrosion-monitoring standard.  This task will review all the EN probe technical bases, data from deployed
probes, and comparisons with corrosion coupons and laboratory data.  Based on the information obtained,
initiate a review that will define the parameters that will be used to ensure corrosion prevention.
Performing Organization:  Hanford
Proposed Budget: $40K
Deliverables and Milestones:  The product of this task will be approval of the EN corrosion probe real-time
data as a standard for determining the onset of corrosion, 9/30/00.

Subtask A.7.  Combine Control of Corrosion Probes to One TMACS System
Description: The operating systems of all existing probes will be standardized and automated for control
room use.  A single monitoring station will be developed, suitable for use by a TMAC control room
operator.
Performing Organization:  Hanford
Proposed Budget:  $90K ASTD
Deliverables and Milestones: After the first 6 months, data management will be turned over to PHMC,
7/31/00.

Task B.  Savannah River Combined Corrosion and Species Probe Development
Subtask B.1 is complete.

Subtask B.2.  Savannah River EN Corrosion Species Probe Development
Conduct full-scale mockup acceptance tests on EIC probe and deployment platform, prepare maintenance
and procedure documents, and assist in hot verification tests after deployment.
Description: The prototype corrosion and deployment platform will be set up at the SRS TNX cold tank test
facility to conduct acceptance tests, validate operability of the platform, work out procedures for tank farm
operations, train operators, and make any final modifications, upgrades, or repairs that may be necessary.
Documents for routine operation and maintenance will be generated.  SRTC will assist Operations during
hot verification tests and startup for routine use.
Performing Organizations: SRS, EIC
Proposed Budgets: TFA ($85K), EIC (FETC FY99 carry over), CMST, $65K
Deliverables and Milestones:
- Deliver prototype probes and deployment platforms to SRS, 10/1/99 (EIC/CMST)
- Assist in cold acceptance testing and any modification to sensor, platform, or procedures needed, 1/30/00
(EIC/CMST)
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- Complete full-scale mockup acceptance tests on EIC probe and deployment platform, 1/30/00 (SRS/TFA)
- Complete documentation for maintenance and routine operation, 3/30/00 (SRS/TFA)
- Prepare tank riser for deployment, 5/30/00 (SRS/EM30))
- Assist in readiness reviews for hot deployment, 6/30/00 (SRS/TFA)
- Conduct readiness reviews for deployment, 6/30/00 (SRS/EM30)
- Install Corrosion Probe in Tank 43, 7/30/00 (SRS/EM30)
- Initiate hot verification tests on Corrosion probe, 9/1/00 (SRS/EM30)
- Assist Operations in hot verification tests, 9/30/00 (SRS/TFA)

Subtask B.3.  Develop a Method to Detect the Onset of Corrosion using EN Corrosion Probe Signals
Description: This task will develop the method that SRS will use in detecting the onset of corrosion.
Hanford will be working on a similar effort, and this task will be performed with significant collaboration
between the sites.  The EN probe has the capability to detect stress corrosion cracking, the onset of
corrosion, and pitting.  Each of these will be an important phenomenon to detect early.  Signals from the
EN probe can be used to evaluate the occurrence of the onset of corrosion and detect the three corrosion
types.
Performing Organization:  SRS
Proposed Budget: $40K
Deliverables and Milestones: SRS should develop and document a method to determine the tank corrosion
status.

Task C.  ORNL Stainless Steel Corrosion Probe Design Development
Description.  Performance and functional requirements for the stainless steel probe, interface
documentation, and data acquisition equipment, will be documented and reviewed by site personnel.  The
probe design will be predicated upon approved requirements.  Site-dictated design and safety reviews, as
well as any other necessary reviews will be conducted before their release for fabrication/procurement.  A
procurement strategy will be prepared in which maximum benefit can be obtained from the lessons learned
from the very different Hanford and SRS experiences.  The actual procurement will occur in the following
FY.
Performing Organization:  ORNL
Proposed Budget:  $75K
Deliverables and Milestones:  ORNL should prepare and publish an approved, formal, Functions and
Requirements document, or equivalent specification during the first quarter of FY00.  All design and safety
reviews should be completed by the end of the third quarter of the FY and procurement activities should
commence before the end of the FY.  All activities for the year should be documented in an annual report
of performance due at the end of the FY.

Task D.  Support Technical Needs and Meeting with EN Probe Users
Description: Continued coordination among the activity participants.  A yearly corrosion workshop
including SRS, Hanford, ORNL, CMST/EIC, and others is a way to ensure this coordination and sharing of
information.  Hanford and SRS will provide lessons learned as well as design, operational, and review
support to ORNL.  Included in this support is a limited amount of “on site” support, as negotiated.  SRS
may provide limited laboratory support for analysis of the stainless steel probe.
Performing Organizations:  Hanford, SRS, ORNL
Proposed Budget: $70K
Deliverables and Milestones:  Expected products are status information on technical work, technical issues,
results from experiments and operations, and plans for next year.  A letter report that documents these
meetings will be provided to the TFA.  A letter report should be provided that covers technical issues,
programmatic issues, and problems identified during discussion.  The letter report is due 2 months after the
coordinating meeting at the NACE Conference, 7/30/00.
FY01 Scope:
Task A. Hanford EN Corrosion Probe Development and Deployment
Subtasks A.1 through A.7 are complete.
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Subtask A.8.  Develop a Final Design for the EN Probe and Control System
Description:  Hanford will have built several designs of the EN probe and the EN/MIT probe designs.
These corrosion probes should be evaluated, and the best designs for different applications selected.  Based
on the performance data reported on the combined Raman/EN probe deployed at SRS, and the degree to
which the MIT probe performance is accepted by the site, consideration may be given to the deployment of
a combined Raman/EN probe as a part of the MIT.
Performing Organization:  Hanford
Proposed Budget: $150K
Deliverables and Milestones:  The final operating system for all probes will be installed in a TMACS
control room with all authorizations in place for operation, 7/31/01.

Subtask A.9.  Selecting EN Probe Final Designs and Ensure Designs are Documented
Description:  The best designs will have been identified from the task above.  This task will ensure that
complete documentation exists for each design identified.  Detailed descriptions, drawings, and technical
information should be developed.
Performing Organization:  Hanford
Proposed Budget: $100K
Deliverables and Milestones: Technical concepts should be documented; lessons learned and computer
analysis of data should be documented, 9/30/01.

Task B.  Savannah River Combined Corrosion and Chemistry Species Probe Development
Subtasks B.1 and B.2 are complete.

Subtask B.3.  Complete hot verification tests and documentation needed for final technology transfer to
operations.
Description:  Hot verification testing is assumed to run over into FY01 due to the near-year end deployment
schedule for the probes.  Expert technical assistance will be needed in FY01 to complete operator training,
data acquisition, and data reduction procedures for routine use in the tank farm.
Performing Organization: SRS
Proposed Budget: $75K
Deliverables and Milestones:  Complete hot verification test and technology transfer and documentation,
6/30/01

Task C.  ORNL Stainless Steel Corrosion Probe Deployment
Description.  Fabrication and procurement of the probe, data acquisition, and reduction hardware and
software and any other materials necessary for complete installation will occur while preparations are being
made for tank installation of the probe.  The probe will be installed in a designated MVCIT and data will be
evaluated for corrosion correlation in the stainless steel tank.
Performing Organization:  ORNL
Proposed Budget:  $150K
Deliverables and Milestones:  ORNL should prepare an annual performance report summarizing the
activities of the year, lessons learned, and system performance.

Task D.  Support Technical Needs and Meeting with EN Probe Users
Description: Continued coordination among the activity participants.  A yearly corrosion workshop
including SRS, Hanford, ORNL, CMST/EIC, and others is a way to ensure this coordination and sharing of
information.  Hanford and SRS will provide lessons learned as well as operational support to ORNL.
Included in this support is a limited amount of “on site” support, as negotiated.
Performing Organization:  Hanford, SRS, ORNL
Proposed Budgets:  $60K
Deliverables and Milestones:  Expected products are status information on technical work, technical issues,
results from experiments and operations, and plans for next year.  A letter report that documents these
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meetings will be provided to the TFA.  A letter report should be provided that covers technical issues,
programmatic issues, and problems identified during discussion.  The letter report is due 2 months after the
coordinating meeting at the NACE Conference, 7/31/01.
FY02 Scope:
None.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 570 310 535 0 0 0

Leveraged
ASTD 0 280 0 0
CMST 120 65 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 690 655 535 0

EM-30/40 0 700 0 0

Total 690 1355 535 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
Hanford: User commitment in FY99 will be $100K and will support analysis of the data from the probes.
User commitment in FY00 will be increased to support the data analysis for both deployed probes.

SRS: Some sort of MOA for the EIC probe deployment may be beneficial.  The deployment schedule needs
to be built into SRS baseline planning and allocation of EM-30 support through the SRS Program Board.
TFA's Expectation of User Support:
Hanford: $200K in FY00.  User commitment in FY98 was $50K and will support analysis of the data from
the probe in Tank AN-107.  User commitment in FY99 and FY00 will be increased to support the data
analysis for both deployed probes.

SRS: $200K in FY00.  Conduct safety, design, readiness reviews.  Prepare risers for deployment.  Deploy
probe and platform.  Conduct hot verification tests.
TTP for Ongoing Work:
Hanford: TTP  RL-08-WT-21 for TFA support
SRS: TTP SR1-8-WT-21 for TFA support, DOE/NV Contract DE-AC08-97NV13084 for EIC Raman
Species Corrosion Probe.
PI for Ongoing Work:
Hanford: James L. Nelson  (509/373-6296)
SRS: Terry Phillips, WSRC (803/208-8081), John Mikalonis, WSRC (803/725-3292), David Hobbs,
WSRC (803/725-2838)
Technical Review Strategy:
Hanford: Gate 4 and Peer Review completed March 1998.
SRS: 30% design reviews by SRS, safety, and operational readiness reviews prior to deployment.
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Other Comments:
This need is linked to SRS in that the probe validation and funding are provided to Hanford to provide
technical support.
TFA contacted the following in developing this response:
Hanford: Jim Nelson  509-373-6296
SRS: Terry Phillips, WSRC (803/208-8081), John Mikalonis, WSRC (803/725-3292), David Hobbs,
WSRC (803/725-2838; ORNL:  Sharon Robinson, LMER (423) 574-6779, Marshall Johnson, LMES (423)
576-9450
TFA Point of Contact: Mike Terry, TFA Safety Technology Integration Manager

Phone: (509) 372-4303, Fax: (509) 372-6364, Email: mike.terry@pnl.gov
This technical response applies to the following site needs:
ORR Need ID#: OR-TK-01, Tank Waste Characterization
SRS Need ID#: SR99-2045, In-Situ Waste Tank Corrosion Probe
Hanford Need ID#: RL-WT04, DST Corrosion Monitoring
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Needs Summary:
Remote technology is needed at Hanford to enhance cleaning, decontamination, and reconfiguration
operations in radioactive jumper pits for Phase I feed delivery.

Remote technologies are needed at SRS to decontaminate and package long-length HLW tank equipment to
clear risers for HLW tank retrieval operations, as well as to perform remote operations for maintenance of
SRS slurry pumps.  Similarly, WVDP needs methods to decontaminate equipment removed from the tanks
to Class C radioactivity levels during waste retrieval operations.

Remote technology is needed to perform maintenance operations in DWPF process cells where only crane
hook mounted impact wrenches are now available.

 Remote technology for the maintenance of the CPU system at ORNL GAAT will be required such that the
GAAT can maintain transfer operations between the Gunite tanks and Melton Valley.  The CPU and slurry
monitoring system will become operational in FY99 at ORR.  This will allow the site to begin to monitor
the slurries going from W-9 at GAAT to Melton Valley through the cross-site transfer line.  Once the
system becomes operational, remote systems will be needed to maintain the CPU.

PROPOSED SCOPE:
Technical Approach:
The Robotics Crosscutting Program (Robotics) will take the lead in recommending feasible remote
technologies for each application.  The sites will be responsible for developing Functions and Requirements
for each application and developing the site funding and preparations for installation and deployment of the
remote equipment.  This is a go/no-go decision point for each activity.

The technical strategy for improved remote decontamination, maintenance, and reconfiguration of Hanford
Pits evolves from the current baseline at Hanford, which is simple but difficult to use in higher radiation
environments.  The objective is to determine what remote technology would be useful to the operating
crews without requiring excessive upkeep over time.  The technology insertion must be in small, well-
defined steps to be successful.  The Robotics program will work closely with site operations personnel to
define requirements, develop specifications for a procurement from industry, and to support eventual
deployment of the system at Hanford.

The long-length contaminated equipment disposal and DWPF operations share with Hanford Pit operations
degrees of new remote operations manipulating systems and tools.  Feasibility studies will be done for each
of these activities, including investigation of transferring Hanford experience with technologies for long-
length component removal and packaging.  Common threads (tools, techniques) will be explored and
crosscutting applications identified.  As site support for capitalizing installation develops, hardware
development will be done.

The ORR remote maintenance requirements for GAAT will be used as a first step to the more technically
challenging requirements at Hanford and SRS.  The ORR system requirements will be less stringent than
other site’s requirements; therefore, it can be used as a first testing ground for such systems.

Scope to assist DWPF in improving remote operations will be developed, coordinating with the Robotics
D&D staff.

Detailed Task Description: Finalize Functions and Requirements for remote operations equipment for
Hanford Pit maintenance and reconfiguration.  Develop Functions and Requirements for the SRS long-
length equipment decontamination and packaging and DWPF remote maintenance.  Functions and
Requirements and system design will be completed at ORR.  Robotics will evaluate the requirements and
propose remote technology solutions with alternatives, pros and cons, and recommendations.  In each case,
a go/no-go decision will be made following the technology recommendations.  Criteria will include
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feasibility and site support for project construction.  Selected technology applications will have sufficient
procurement documentation for a FETC purchase of the needed remote equipment.  Deployment of the
remote system will follow with operational data and lessons learned leading to additional recommendations
and equipment being obtained for use.  DWPF remote maintenance and dismantling feasibility study is
directly relevant to pit operations as tools and methods will be shared.
Progress to Date:
The LDUA has been investigated for its suitability in providing remote capabilities for pit activities within
the HTI.  This application was envisioned as an interim measure to meet C-106 heel retrieval schedule
constraints with a longer-term goal of obtaining a system uniquely designed to meet the specific
requirements of Hanford Pit operations.  Because of the Hanford decision not to continue use of the LDUA
for site activities and the deferred schedule for C-106 heel retrieval activities, this work has been redirected
towards defining the requirements for a custom-built system to meet the needs of Hanford Pit operations.
Draft Functions and Requirements have been prepared for a remote arm-based system for enhanced Pit
Operations.  Requirements/specifications for a future call to industry are being developed in FY99.

Hanford has accomplished prior work to develop and implement a system for removing long-length
components from HLW tanks.  Information and system designs developed for Hanford will represent a
starting point for investigating technologies for SRS.

The Robotics program has supported the development of designs for the Waste Conditioning CPU
providing technical assistance to ensure system designs are compatible with requirements of remote
maintenance.
Key Products:
Functions and Requirements will be completed for each site activity.  Procurement specifications will be
prepared for solicitation of industry technologies and services.  Options reports and recommendations will
be prepared for each activity.  Equipment will be selected for hot demonstration and review.  Follow-on
equipment recommendations will be made.
FY99 Scope:
Task A: Hanford Enhanced Pit Operations
Description:  PHMC will draft Functions and Requirements for enhanced remote Pit Operations.  Prepare
long-term strategy of deployment, including required safety and permitting issues, for simpler systems that
meet the Functions and Requirements of pump pit decontamination, which may include commercially
available gantry/manipulator systems.  Note: Continuous and active participation of the site user in
planning and strategy development is expected.  Working with site users and engineering, PHMC will
produce the final Functions and Requirements and conceptual design for procurement of equipment for
enhanced remote Pit Operations.

Task D:  Remote Maintenance of ORR Waste Conditioning CPU
Description:  The Robotics Group at ORR will (1) design and incorporate remote maintenance capabilities
into the grinder portion of the Waste Conditioning CPU; and (2) prepare a design guide for remote
maintenance of CPUs.
FY00 Scope:
Task A: Hanford Enhanced Pit Operations
Task A.1.  Provide site personnel to review design for safety, regulatory, etc., requirements.  Participate in
cold testing planning and recommendations.  Accept or reject plans to procure new equipment.
Performing Organization:  PHMC
Proposed Budgets: $100K (TFA CORE Budget) (Note:  Hanford and SRS split of $525K overall EM-30
contribution needs to worked out with site reviewers.)
Milestone: Complete the review and issue recommendations on the decision to proceed with procurement,
12/99.
Deliverable: Issue a letter report to TFA, PHMC, and Robotics describing review findings and
recommendations on the decision to proceed, 1/00.
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Task A.2.  Complete the design package and procurement specifications for Enhanced Pit Operations
system.  ($150K)  Complete procurement of system and deliver to cold test site.  ($600K)  Complete
integration and cold test, operator training.  ($150K)
Performing Organizations:  Robotics, TBD
Proposed Budgets: $ 900K (Note:  Hanford and SRS split of $525K overall EM-30 contribution needs to
worked out with site reviewers.)
Milestones:
- Complete design and procurement specifications for enhanced Pit Operations system, 11/99.
- Complete procurement and deliver system to cold test facility, 7/00.
- Complete integration, cold testing, and operator training, 9/00.

Deliverables:
- Forward the design package for review to TFA and PHMC, 11/99.
- Issue a letter to TFA and PHMC verifying system delivery, 7/00.
- Issue a test report on cold testing, 9/00.

Task B: SRS Remote Equipment for HLW Tank Component Maintenance and Disposal.
Task B.1.  Develop Functions and Requirements, including interfaces for the needed manipulator system
for HLW Tank long-length equipment maintenance and disposal and for DWPF operations enhancements.
Determine feasibility and site support for the projects.  Issue a decision as to whether or not to proceed.
Performing Organization: SRS
Proposed Budget: $100K
Milestones:
- Complete Functions and Requirements for HLW tank component maintenance and disposal and for
DWPF operations enhancements, 12/99.
- Decide as to whether or not to proceed, 9/00.
Deliverables:
- Issue a Runctions and Requirements document for HLW tank component maintenance and disposal and
for DWPF operations enhancements, 12/99.
- Issue a letter to TFA and to Robotics with the decision to proceed, 9/00.

Task B.2.  Review existing technology, including prior experience at Hanford, for systems that will
effectively perform as required in each area: Long-length component maintenance and disposal; DWPF
operations improvements; and DWPF large equipment disposal.  Conduct a feasibility assessment of
leading choices for each activity.
Performing Organizations:  Robotics, TBD
Proposed Budgets: Robotics, $100K
Milestone: Complete a feasibility study of existing technology for HLW and DWPF equipment disposal,
7/00.
Deliverable: Submit a feasibility report with recommendations, 7/00.

Task C.  SRS Remote Equipment for DWPF Maintenance
No activity planned in FY00.

Task D:  ORNL Remote Equipment for CPU Maintenance
Task D.1.  Develop Functions and Requirements for the remote CPU maintenance equipment.
Performing Organization:  ORNL
Proposed Budget: $50K
Milestone: Complete Functions and Requirements for CPU maintenance equipment, 11/99.
Deliverable: Issue Functions and Requirements, 11/99.
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Task D.2.  Complete the remote system design and procure the system for ORNL.
Performing Organizations: Robotics, TBD
Proposed Budgets: Robotics, $400K
Milestones:
- Complete the equipment design, 3/00.
- Deliver system to ORR, 9/00.
Deliverables:
- Issue the equipment design package, 3/00.
- Issue a letter to TFA indicating receipt of equipment, 9/00.
FY01 Scope:
Task A: Hanford Enhanced Pit Operations
Task A.1.  Conduct a hot demonstration of the Pit system.
Performing Organization:  PHMC
Proposed Budgets: $350K (Hanford and SRS split of $800K EM-30 overall contribution needs to be
worked out with site users)

Milestones:
- Deploy the system into pits, 3/01.
- Evaluate the performance of the system in pits and make recommendations, 6/01.
Deliverables:
- Issue a letter of deployment to TFA, 3/01.
- Issue a report on the performance of the system, 6/01.

Task A.2.  Based upon efforts in FY00, Robotics will evaluate the use of a second-generation manipulator
system to support Pit Operations at Hanford.  The second-generation system will be tested and evaluated
for potential deployment.
Performing Organizations: Robotics, TBD
Proposed Budgets: Robotics, $500K
Milestone: Complete the testing of a second-generation manipulator for use in pits, 9/01.
Deliverable: Issue a report on the second-generation system and provide technical benefits over the first
system, 9/01.

Task B: SRS Remote Equipment for HLW Tank Component Maintenance and Disposal.
Task B.1.  Define feature testing required for component maintenance and disposal system operations.
After testing is complete, prepare specifications for a FETC procurement of the remote systems.
Performing Organization: SRS
Proposed Budgets: $100K (Hanford and SRS split of $800K EM-30 overall contribution needs to be
worked out with site users)
Milestones:
- Complete feature testing to demonstrate operability of tank component maintenance and disposal systems,
3/01.
- Complete specification for FETC procurement, 6/01.
Deliverables
- Issue a report on operability testing and make recommendations, 3/01.
- Issue the specifications to FETC, 6/01.

Task B.2.  Working with the site, plan and prepare FETC specifications, and conduct needed feature testing
for the component disposal system.  Document the test results.
Performing Organization: TBD
Proposed Budget: Bobotics, $400K
Milestones:
- Complete feature testing to demonstrate operability of tank component maintenance and disposal systems,
3/01.
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- Complete specifications for FETC procurement, 6/01.
Deliverables:
- Issue a report on operability testing and make recommendations, 3/01.
- Issue the specifications to FETC, 6/01.

Task B.3.  Initiate procurement of the remote equipment for the component disposal system.
Performing Organizations: FETC, TBD
Proposed Budget: FETC, $700K
Milestones:
Deliverables:

Task C:  SRS Remote Equipment for DWPF Maintenance
Task C.1 (SRS) SRS staff will work with the Functions and Requirements completed in FY00 and with
DWPF operations staff to complete the specification for the DWPF operational enhancements equipment.
The resulting specification will be forwarded to FETC for procurement during FY02.
Proposed Budget: $200K
Milestone: Complete the DWPF operational enhancements specifications for release to FETC, 7/01.
Deliverable: Complete DWPF operational enhancements specifications, 7/01.

Task D: ORNL Remote Equipment for CPU Maintenance
Task D.1.  Complete the cold testing of the CPU maintenance system and integrate it into the GAAT
project for deployment.  Document the system's integration, deployment, and performance in the field.
Performing Organization: ORNL
Proposed Budget: $250K
Milestones:
- Complete the cold testing of the CPU maintenance equipment, 12/00.
- Complete the deployment of the system, 3/01.
- Document the system's performance, 9/01.
Deliverables:
- Issue a cold test report, 12/00.
- Issue a letter to TFA stating that the system has been deployed, 3/01.
- Issue system performance documentation and close out effort, 9/01.
FY02 Scope:
Task A: Hanford Enhanced Pit Operations
Task A.1.  Identify areas in the Pit Operations that require further improvements.
Performing Organization: PHMC
Proposed Budgets: $100K (Hanford and SRS split of $900K EM-30 overall contribution needs to be
worked out with site users)
Milestone: Based upon hot deployment in FY01, analyze and document further improvements needed for
Pit Operations at Hanford, 12/01.
Deliverable: Issue Pit Operations improvement report, 12/01.

Task A.2 Recommend remote Pit Operations systems improvements based upon hot deployment at
Hanford and the second-generation manipulator cold testing.  Initiate procurement of identified subsystems.
Plan and execute cold testing.  Turn over to site for deployment.
Performing Organizations: Robotics, TBD
Proposed Budget: $450K
Milestones:
- Complete system procurement and fabrication, 3/02.
- Complete cold testing of system, 9/02.
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Deliverables:
- Issue a letter of completion to TFA, 3/02.
- Issue a report on cold test results and performance of system, 9/02.

Task B: SRS Remote Equipment for HLW Tank Component Maintenance and Disposal.
Task B.1.  Complete preparations for installation and cold testing of component maintenance and disposal
system.  Conduct cold testing, operator training.
Performing Organization: SRS
Proposed Budget: $400K (Hanford and SRS split of $900K EM-30 overall contribution needs to be worked
out with site users)
Milestones:
- Complete site preparations for installation and cold testing of component maintenance and disposal
system, 3/02.
- Complete cold testing and system operator training with Robotics program support, 6/02.
Deliverables:
- Issue a letter to TFA upon completion of site preparations, 3/02.
- Issue a cold test report including the system's performance, 6/02.

Task B.2.  Working with the site, assist in conduct of cold testing of maintenance and component disposal
system.  Document test results.
Performing Organization: Robotics, TBD
Proposed Budget: $200K
Milestone: Complete cold testing and system operator training with Robotics program support, 6/02.
Deliverable: Issue a cold test report including performance of system, 6/02.

Task B.3.  Complete procurement of the remote equipment for the component maintenance and disposal
system.
Performing Organizations: FETC, TBD
Proposed Budget: $200K
Milestones:
Deliverables:

Task C: SRS Remote Equipment for DWPF Operational Enhancements
Task C.3.  Initiate procurement of remote equipment for the DWPF operational enhancements.
Performing Organization: FETC, TBD
Proposed Budget: $700K
Milestones:
Deliverables:



Tanks Focus Area
FY00-FY02  

Technical Response #: 99052

Response Title: Technologies for Pit Operation
Enhancement, Remote Operations/Maintenance and
Disassembly

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 200 900 500 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 1400 900 650
Industry 0 0 700 900
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 1600 2500 2050

EM-30/40 0 750 1050 900

Total 0 2350 3550 2950

Funding Comments:
Performance Agreement required with site(s) in FY00?
None.
TFA's Expectation of User Support:
Hanford Operations will supply operators and fund deployment through the W-314 Project at Hanford.
SRS will fund construction of site infrastructure for remote system before any deployment assistance is
rendered.  The sites will be generally responsible for providing adequate funding to ensure that the site is
prepared, to complete the ORR process, and to deploy the systems as they come on line.
TTP for Ongoing Work:
RL3-9-C1-32; OR1-7-C1-31
PI for Ongoing Work:
Sharon Bailey, PNNL 509-375-2243; Dennis Haley, LMER 423-576-4388
Technical Review Strategy:
Design reviews.
Other Comments:
TFA contacted the following in developing this response:
Tom May, NHC; Ryan Dodd, LMHC; Jerry Morin, WSRC; Dan Iverson, WSRC, 803-208-7187
Barry Burks, The Providence Group; Ben Lewis, LMER
TFA Point of Contact: Pete Gibbons, TFA Retrieval Technology Integration Manager

Phone: (509) 372-0095, Fax: (509) 372-0065, Email: Peter_W_Gibbons@rl.gov

This technical response applies to the following site needs:
WVDP Need ID#: OH-WV-908, Decontamination of High-Level Waste Contaminated Equipment
ORR Need ID#: OR-TK-02, Tank Solid Waste Retrieval
Hanford Need ID#: RL-WT021, Cleaning, Decontaminating and Upgrading Hanford Pits
SRS Need ID#: SR99-2031, Develop Remote Technology to Improve DWPF Operations
SRS Need ID#: SR99-2037, Tank Heel Removal/Closure Technology
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Needs Summary:
Understanding the phenomena of line plugging and scale build-up associated with feed preparation and
transport is a critical need recognized by three sites.  This task covers the laboratory investigations, larger
scale demonstration, modeling, and interpretations necessary to predict when problems can occur such as
line plugging at Hanford, the evaporator drain line plug at SRS, or the need to condition sludge for
transport at ORR.  This task is closely coordinated with the retrieval task on line plugging, and provides
chemical and thermochemical understanding.

Hanford:  Solid formations in Hanford tank waste solutions have been observed during routine tank farm
operations such as waste transfers and liquid additions.  In some cases, the newly generated solids caused
catastrophic results.  For example, five of the six initial transfer lines are no longer functional due to plugs.
Furthermore, most waste transfers caused partial line plugs, and a substantial amount of water was added to
the tank system in an effort to remove the plugs.  Because of the transfer line plugs, the Hanford tank farm
has developed waste acceptance criteria that a waste must pass before it can be transferred.  The criteria,
which include physical properties such as viscosity, specific gravity, and percent solids, are based primarily
on past operational experience.  Unfortunately, the chemistry of the waste solutions was not included in the
criteria even though the tank farm operators are fully aware of its importance.  Tank farm operators were
interviewed as part of an investigation on pipeline plugs.  The operators believed that most plugs occurred
when the temperature of slurries with high concentrations of phosphate, aluminum, and hydroxide was
allowed to drop significantly.  In addition, one of the plugs was chemically analyzed, and it contains long
needles of phosphate crystals.  The tank farm operations excluded waste composition/chemistry from the
acceptance criteria because of the lack of characterization of the waste solutions and the complex chemistry
of the waste solutions and solids.

In response to the characterization problem, liquid and solid samples from most of the Hanford tanks have
been thoroughly characterized.  In addition, monitoring systems are being developed that permit in situ,
real-time analysis of the tank waste solutions.  Other studies are examining the chemistry/solubilities of key
components such as aluminates, fluorides, phosphates, and silicates.  The results of these studies are being
incorporated into equilibrium models such as the Environmental Simulation Program (ESP) and kinetic
models such as FACSIMILE.  With the improvements in characterization and modeling capabilities, the
tank farm operators have requested that the chemistry of the waste solution be incorporated into its waste
acceptance criteria.  The ability to predict solid formation based on the chemistry and physical properties
will result in operating windows where solids will not form during tank farm activities.

The information on the pipeline plugs from the tank farm operators as well as laboratory tests on the
solubilities of phosphate and other key components in hot caustic solutions led to the formulation of a
chemical plug, which mimics the previously identified plug at Hanford.  This formulation is currently being
used to test methods to remove the pipeline plugs.  Modifications such as the addition of insoluble metal
oxides should make the chemical plugs even more realistic.  Chemical methods to remove the plug will be
explored.  In addition, the effectiveness of the plugs based on the physical simulants and on the chemical
simulants need to be compared to determine the best plugs for the retrieval tasks.

Hanford needs to understand both gel formation during supernate transfers and settling during slurry
transfers to identify and implement operational measures and controls to prevent pipeline plugging.
Information is needed on the dynamics of solid-phase formation during Hanford tank waste solution
transfers and receipt to understand and control these processes.  This information is needed to prevent
unstable solids precipitation or gel formation during retrieval and transport, to recover from the effects of
these phenomena, and to understand and control the process in the receiving tank.  The liquids used to
retrieve sludge, whether the supernate or inhibited water, is unlikely to be in equilibrium with the sludge.
The effects of chemical dynamics during retrieval, transport, and receipt operations need to be understood
and predictable.  Experimentation should characterize both precipitation and redissolution kinetics so that
the effects of temperature and concentration changes can be identified.
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SRS:  Plugged pipelines have also adversely impacted tank operations at the SRS.  In contrast to the
phosphate plugs at Hanford, the plugs at the SRS are due to sodium aluminosilicates.  Methodologies that
are being used to solve the problem with pipeline plugs at Hanford will be applied to the plugs at the SRS.
The solubilities of key components will be determined as a function of temperature.  Safe transfer
conditions will be identified.  The plug in Tank 38 will be simulated so methods to remove the plug can be
evaluated.
ORR: ORR is developing a waste conditioning system to size-reduce waste particles for transfer through a
long, up-and-down pipeline to storage.  The system will pump the slurry from the GAAT Waste
Consolidation tank and be used to discriminate and verify size and concentration.  As the lighter
constituents are removed heavier materials will be prepared for transfer.  The performance of these heavier
slurries in off-normal conditions during transfer needs to be characterized to optimize the transfer and
prevent pipeline plugging.  ORR is conducting transfer operations through existing pipelines and is also
concerned about the impacts of the transfers.  This task covers the support to the Waste Conditioning
Compact Processing Unit (CPU), which has been jointly funded by the TFA and the Accelerated Site
Technology Deployment (ASTD) Program.  This task involves size-reduction and solids monitoring.  The
physical processing steps augment the chemistry steps in the support for Hanford and SRS, and this broader
view will result in a better overall understanding of pipeline plugs.

The Retrieval function of the TFA has a similar task (99076 - Waste Transfer Line Plugging Prevention).
This task will be closely coordinated with the retrieval task, and this pretreatment task will provide
technical guidance on the nature of the physical/chemical plugs.  Private industry will use these plugs to
demonstrate the effectiveness of recovery techniques.

PROPOSED SCOPE:
Technical Approach:
This work has four parts related to understanding and making more reliable feed preparation and feed
transfer operations.

Task A: Solids Formation.
With respect to the waste acceptance criteria, an analysis of previous solid formation tests with actual waste
will be conducted.  Hanford reports on the transfer line plugs identified eight chemical components that
could impact the viscosity of the waste solution and lead to unwanted solid formation during waste
operations.  These components are sodium, phosphate, fluoride, hydroxide, nitrate, aluminate/alumina,
sulfate, and silica.  A series of tests will be conducted with these components in an effort to correlate
chemical effects and solid formation with the physical properties of the solutions.  The main physical
properties of interest in many tank operations are viscosity and specific gravity.

Solutions with the eight components and water will be prepared to determine the operating windows for
waste transfer at Hanford.  The viscosity of the solutions will be measured as a function of temperature
between 10 degrees C and 80 degrees C.  The initial experimental design will be a two-level seven-factor
partial factorial.  The first two tests will be run with the eight components at their lowest and highest
concentrations.  After these tests, an evaluation will be made to see if the ranges of concentration for the
components need to be adjusted.  As the test results become available, components may be added or
deleted.  Potassium, nitrite, and carbonate were considered for the initial set but they were exuded so that
the initial set of variables could be kept to a moderate number.  The behaviors of nitrite and potassium are
similar to nitrate and sodium, respectively.  Their contribution to precipitation or viscosity effects is
primarily through ionic strength; therefore, nitrite and potassium are considered part of nitrate and sodium,
respectively.  The viscosity of actual process waste solutions, which have been previously characterized,
will also be measured to validate the simulant results and conditions.  Numerical analysis of the results will
be used to link the concentration of the chemical components to the viscosity as a function of temperature.
The specific gravity of the samples will also be evaluated.
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Other tasks on transfer line plugs, formulations, and conditions that can lead to the plugs in transfer lines
are under development.  The plug formation conditions will be provided to a user-supported program and to
Florida International University (FIU) for its waste transport tests.  In addition, a procedure to plug a 2-in.
pipe with sodium phosphate and sodium phosphate fluoride is nearly complete; it will be used in a
university design competition, that will devise ways to unplug transfer lines.

The current AEA research effort is focused on the Al-Na-Si-O-H system, which is critical in the formation
of aluminosilicate plugs at the SRS.  Plugs have occurred in the evaporator drain line and in Tank 38.
Under certain processing conditions, similar aluminosilicate plugs could occur at Hanford.  The AEA task
is modeling the kinetics of solid formation in the key Al-Na-Si-O-H system with their FACSIMILE code.
Before this system can be successfully modeled, additional information about the solubility of the system at
elevated temperatures and ionic strengths is needed.  After the Al-Na-Si-O-H system has been successfully
modeled, then phosphate will be added to the system so these new results will be directly applicable to the
previously observed Hanford plugs.

Task B: Feed Stability
Tests will be conducted to understand chemical dynamics in engineered systems for transport and receipt.
The TFA is proposing to develop some of this data with an integrated effort that builds on previous work
and ongoing PHMC and TFA programs (see TFA Technical Response 99076, “Waste Transfer Line
Plugging Prevention and Unplugging Methods”).  The proposed tasks will provide the engineering data,
correlations, and predictive tools needed to help ensure stable delivery of feed.  Laboratory- and large-scale
pipeline flow tests will be conducted at FIU to determine chemical, thermal, and flow conditions that will
prevent pipeline plugging and, conversely, those that will lead to pipeline plugging (i.e., in cases like those
at SRS and Hanford).  This data will help the sites set operating parameters conducive to stable transfers.
Laboratory and modeling work at Mississippi State University(MSU)/DIAL will provide data and
supporting chemical models needed to plan, understand, and apply the results from the FIU work.
Engineering tools based on these data and models will be developed for use by site waste transfer
operators.

Subtask B.1.  Feed Stability During Transport
Data are needed on the transfer of Phase 1 feed and the effect that temperature, chemical system, and flow
conditions have on the transport of these materials.  FIU will conduct bench- and engineering-scale
pipeline-transfer tests and will develop engineering data and correlations to predict slurry transport
performance in full-scale systems.  A primary goal is to experimentally investigate potential pipeline
plugging to test operating envelopes during transfer.  Both transient and steady-state operation must be
understood.  Surrogate slurries based on Hanford and SRS tank material will be used.  Conditions will be
identified where chemical and physical interactions produce solid deposition, slurry solidification,
plugging, or unacceptable transport properties.  Technical issues to be addressed include the effect of
temperature reduction, heat transfer rate, flow regime, solids concentration, and chemical system on slurry
transport and on chemical and physical stability.

Subtask B.2.  Feed Stability Chemistry
Experimental and process chemistry evaluations will be conducted to provide chemical equilibrium and
rate data and models needed to support subtasks B.1 and B.4 of this response.  Relevant chemical systems
will be modeled and bench-scale tests conducted.

Subtask B.3.  Feed Stability Technical Support
This subtask will provide the supporting data, evaluations, and technical guidance need to support subtasks
B.1, B.2, and B.4.  Chemical plugs developed in Task A and physical plugs developed by the related
retrieval task will be evaluated and recommendations will be made to FIU on the formulation to use in its
tests.  Guidance will be provided to FIU, MSU, and the engineering tool performer to ensure that known
chemical and engineering data are integrated into the work to produce valid and useful data and products.
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Subtask B.4.  Engineering Tools for Stable Feed Transport
This task will develop work aids in the form of rules, charts, graphs, correlations, and software tools useful
for prediction of the stability of waste solutions and slurries during transport.  Inputs and outputs must be in
terms of controllable and measurable quantities.  These engineering tools will be derived from review and
analysis of currently available literature, reviews, and from new results obtained by on-going site projects
and Tasks A and B.

Task C: Thermal Properties of Compressing Sludge and Settling After Shear
This task will provide data needed to predict the settling and compression rate of sludge and will
investigate the thermal properties of slowly compressing settled sludge.  Tests will be performed on actual
wastes and engineering correlations will be developed.

Task D: Waste Conditioning Equipment for Transfer
ORR is preparing to size-reduce and discriminate the particle size and slurry density of GAAT waste in
preparation for slurry transfer via pipeline to MVSTs.  A Waste Conditioning CPU is being developed for
this purpose.  (See Technical Response 99083 for CPU instrumentation).  Feedback will be provided to the
TFA on implications of changing slurry particle density as Tank W-9 is retrieved and the heavier waste
conditioned.
Progress to Date:
Results from modeling and tests with actual sludge samples and simulants were used to determine
operating windows for Hanford sludge pretreatment.  Operating windows are process conditions where
solids formation can be avoided.  Thermochemical data for the modeling of gel formation by sodium
phosphate and sodium phosphate fluoride were used to generate operating windows.  The operating
windows are expressed in terms of aluminate, fluoride, and phosphate concentrations at a given hydroxide
concentration and temperature where solids do not form in the process solutions.
Key Products:
- technical report documenting the operating envelope for pipeline transfer at Hanford, FY99
- letter report with the River Protection Project (RPP) personnel on the effects of waste cooling, FY99
- technical report documenting process options and an evaluation of the thermodynamic and kinetic models,
FY99
- AEA letter report on the kinetics of the Al-Na-Si-O-H system for SRS, FY00
- technical report documenting status of the operating envelopes for Hanford, FY00
- letter report on the chemical plugs for Hanford and chemical methods to remove the plugs, FY00
- letter report on the evaluation of sodium aluminosilicate plug at SRS, FY00
- technical report of final operating envelopes for Hanford, FY01
- technical report with data and models on feed stability during transport, FY00
- technical report with data and models on feed stability chemistry, FY00
- technical report with data on the thermal properties of compressing sediment, FY00
- prototype engineering tools to predict the stability of Phase 1 feeds during transport, FY00
- technical report on the chemical methods to remove the plugs at Hanford, FY01
- letter report on the preliminary operating windows for the transfer of waste at SRS, FY01
- letter report on the chemical plugs for SRS, FY01
- technical report of final operating envelopes for SRS, FY02
- technical report on the chemical methods to remove the plugs at SRS, FY01
- improved engineering tool to predict the stability of Phase 2 feeds during transport, FY01
- deployment of Waste Conditioning CPU, FY00
- report on performance of Waste Conditioning CPU, FY01.
FY99 Scope:
Task A:  Solids Formation
Task A.1.  Laboratory Tests with S-104 Sludge
Description:  Laboratory studies of dilution, washing, and leaching of Hanford sludges will be extended to
include additional types of sludges under potential operating conditions.  These studies will determine if the
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ESW process can produce solids during the caustic leaching and if the new precipitates are insoluble.  The
experimental studies will be then correlated with thermodynamic and kinetic models to provide a
description of viable process options.
Performing Organization: ORNL
Deliverables and Milestones:
- Issue a test plan for laboratory testing of Hanford sludge, 11/98.
- Complete testing of Hanford sludge and issue a lab test report, 2/99.

Task A.2.  Operating Envelopes for the Hanford Pipeline Transfer
Description:  The initial set of viscosity experiments with the high and low concentrations of the eight
components will be completed.  The results will be used to further develop operating envelopes, which will
be presented in a report.
Performing Organization: ORNL
Deliverables and Milestones: Issue a report on operating envelopes for waste transfer, 6/99.

Task A.3.  Waste Cooling Effects
Description: The results from the initial set of viscosity experiments as well as RPP findings will be
presented in a joint report with TWRS on the effects of waste cooling.
Performing Organizations: ORNL (TFA), RPP
Deliverables and Milestones: Issue a report on waste cooling effects, 7/99.

Task A.4.  Process Options and an Analysis of Thermodynamic and Kinetic Results
Description:  The findings from the FY99 laboratory studies will be presented in a comprehensive report.
Unexplored areas of the operating envelopes will be identified and serve as a basis for the FY00 tests.  The
status of the kinetic and thermodynamic models will be discussed.  Additional test results that are needed
for the models will be described.
Performing Organizations: ORNL (TFA), AEA, RPP, MSU
Deliverables and Milestones: Issue a report on process options and an analysis of thermodynamic and
kinetic results/models, 9/99.
FY00 Scope:
Task A: Solids Formation
Task A.1.  Operating Envelopes for Hanford Pipeline Transfers
Description:  At the end of FY99, the key variables in solids formation will be identified from the initial
set.  Additional variables such as carbonate, calcium, nitrite, and potassium will be tested to determine if
they are also significant variables in solids formation.  After all of the key variables have been determined,
then unexplored areas of the operating envelopes will be identified.  In particular, intermediate
concentrations of the key variables will be incorporated into the test plan.  Viscosity tests will be performed
in these areas during FY00, and the operating envelopes will be updated.  If the number of significant
variables is high, a portion of this experimental plan will be carried forward to FY01.
Performing Organization: ORNL
Proposed Budget:  $250K
Deliverables and Milestones:
- Submit a test plan for experiments to evaluate parameters affecting solids formation, 11/99.
- Complete a report on the updated operating envelopes for pipeline transfers, 9/00.

Task A.2.  Chemical Methods to Remove Hanford Pipeline Plugs
Description:  Plugged pipelines have adversely impacted tank farm operations at Hanford.  The physical
simulants, which have been used in the retrieval tasks, have not been adequate.  Previously, chemical
compounds, which can lead to plugs, have been identified.  Solutions with some of chemical compounds
have been used to plug a pipeline in a laboratory.  Based on information from RPP, high-priority plugs will
be simulated with chemical components, which are found in their wastes.  The effectiveness of these
chemical plugs will be determined.  The formulations will be provided to all relevant retrieval tasks.
Finally, chemical methods to remove these plugs will be evaluated.
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Performing Organizations: ORNL (TFA), RPP
Proposed Budget:  $150K
Deliverables and Milestones:
- Submit a test plan for development of chemical plug simulants and chemical removal of plugs, 11/99.
- Complete a technical report on chemical plug simulants including procedures that simulate high-priority
plugs, 6/00.

Task A.3.  Development of Operating Windows for Waste Transfer at SRS
Description: Tests will be conducted to determine the conditions that led to the plugged pipeline at SRS.
Test conditions will include waste compositions, temperature fluctuations, and degree of mixing.  The SRS
task will work closely with the tank farm operators to determine the expected ranges in waste compositions
and temperatures.  These results will be used in the development of the kinetic model on the Al-Na-Si-O-H
system by AEA.  It is expected that ORNL will conduct tests on the Na-Si-Al system at various
temperatures such as 50 and 80 degrees C.  The solubility of the chemical system as a function of
temperature will be determined and incorporated into the AEA model.
Performing Organizations:  SRS, ORNL
Proposed Budget: SRS, $100K; ORNL, $75K
Deliverables and Milestones:
- Prepare a test plan for studying plug formation at SRS.
- Complete a technical report on conditions that can lead to more plugged pipes at SRS, 7/00.

Task A.4.  Precipitate Properties and Kinetics
Description:  Study the effect of temperature drop and of heat-transfer rate on the particle size distribution,
particle density, and form as a function of time.  Perform these tests under both static and shear conditions.
Initial tests will be on simple simulants.  Investigate of the kinetics of the Al-Na-Si-O-H and the sodium-
sulfate-fluoride system.  Additional tests will be conducted using Hanford flowsheet simulants.  Initiate
precipitation by lowering the temperature of solutions.  Study the effect of temperature drop and of heat
transfer on the induction time and/or precipitation kinetics.
Performing Organization: AEA
Proposed Budget: AEA, $125 K
Deliverables and Milestones:
- Prepare a test plan for precipitate properties and kinetics studies, 11/99.
- Complete a technical report on precipitate properties for simple simulants, 3/00.
- Complete a technical report on Hanford flowsheet simulants, 8/00.

Task B: Feed Stability
Task B.1.  Feed Stability during Transport
Description: Investigate in lab- and engineering-scale test apparatus the potential pipeline plugging under
conditions designed to test chemical and physical operating envelopes for feed delivery.  Tests will be
conducted under both conditions expected to produce pipeline plugging and under conditions not expected
to produce pipeline plugging.  Controlled variables will include the composition of the simulants
(phosphate, phosphate-fluoride, and aluminosilicates), temperature drop (supersaturation), rate of heat
transfer, flow conditions (Reynolds number, etc.), and residence time.  Tests to simulate low-flow, salt-well
pumping will also be conducted.  Tests will examine both steady-flow scenarios and loss-of-flow scenarios.
Tests will be conducted in once-through and recycle mode, the latter to simulate mixer pump shear.  Salt-
well-related tests will be designed to determine if dilution alone is adequate to prevent plugging and to
provide data for flush optimization with respect to flush frequency, volume, flowrate, and temperature.
Engineering data and correlations for pipeline transfer of wastes with the chemical system, temperatures,
and flow regime as parameters will be developed.  Bench- and full-scale tests will be performed with
simulants to identify potential problem areas.  Pump rates for nominal full-scale feed-delivery tests will be
about 140 gpm through a 3-in.-diameter line.  Waste temperatures between 15 and 50 degrees C will be
evaluated.  Water dilutions of up to 1-to-1 by volume should be tested with water being injected into the
transfer line.  Variations of water dilution will also be tested.  These variations in dilution ratio will be



Tanks Focus Area
FY00-FY02
Technical Response #: 99054A

Response Title: Prevention of Solids Formation

determined from on-going solubility work on actual waste.  Further details of the test requirements (e.g.,
length of pipe loop versus gelation rate) will be developed in consultation with Hanford and SRS engineers.
Upgrade of the pipe loop to be more technically representative of the actual conditions is required.
Performing Organization: FIU
Proposed Budgets:  University Program Matching Funds, $150K; TFA, $150K
Deliverables and Milestones:
- Complete the upgrade of the FIU pipe loop, 12/99.
- Prepare a test plan for waste transfer feed stability studies, 11/99.
- Prepare interim data packages for the engineering tool task, (TBD in test plan).
- Complete a technical report on waste transfer feed stability studies, 9/00.

Task B.2.  Feed Stability Chemistry.
Description:  Relevant chemical systems will be modeled and bench-scale tests will be conducted to
provide equilibrium data and thereby predict the propensity of a system to form solids or gels.  ESP
flowsheet modeling of chemical systems to be tested at FIU under flow conditions will be performed and
possible chemical unplugging methods suggested from Task A.2, will be evaluated.  Phase diagram for
sulfate-fluoride double salt will be determined.  If required, measurements will be conducted to provide
thermophysical property data such as heat capacity and thermal conductivity as a function of solid
concentration.
Performing Organization: MSU/DIAL
Proposed Budgets: University Program matching funds, $100K; TFA, $100K
Deliverables and Milestones:
- Prepare a test plan for feed stability chemistry studies, 11/99.
- Submit interim data, correlations, and models to collaborators (TBD in test plan).
- Complete a technical report on feed stability chemistry studies, 9/00.

Task B.3.  Feed Stability Technical Support.
Description:  Simulated pipeline plugs will be used in the evaluation of physical and chemical methods to
remove the plugs.  Most of the physical methods were tested with plugs made of sand or bentonite.  These
simulated physical plugs have not been difficult to remove.  It is quite possible that the chemical plugs
would be more of a challenge for the physical methods.  This task will determine which type of simulant
forms the more effective plug.  In addition, combinations of the chemical and physical simulants will be
tested.  At the conclusion, a recommendation for the proper plug simulant for physical removal methods
will be made.  It should be noted that a physical simulant such as sand cannot be used to evaluate chemical
methods for the removal of the plugs.  Perform tests to understand unresolved chemical issues related to
Hanford plugs.  Working with RPP, MSU/DIAL, and FIU, develop plug simulants for use in FIU pipeline
tests.  Guidance will be provided to FIU, MSU, and the engineering tool performer to ensure that known
chemical and engineering data are integrated into their work to produce valid and useful data and products.
All plans and documents from subtasks B.1, B.2, and B.4 will be reviewed to ensure consistency with the
objectives of the overall feed stability task.
Performing Organization: ORNL
Proposed Budget:  $150K
Deliverables and Milestones:
- Prepare a test plan for the comparison of chemical and physical plugs for plug removal technology
evaluation, 11/99.
- Submit a report recommending the best plug simulant for the physical removal methods, 6/00.

Task B.4 Engineering Tools for Stable Feed Transport.
Description: Develop work aids in the form of rules, charts, graphs, correlations, and software tools useful
for predicting the stability of waste solutions and slurries during transport.  Inputs and outputs must be in
terms of controllable and measurable quantities.  These engineering tools will be derived from review and
analysis of currently available literature, reviews of related work to date, and from new results obtained by
on-going site projects and from Tasks A and B.  Evaluate existing literature, operating procedures,
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operating envelopes, and new data from on-going projects and tasks to develop feed transport design and
operating work aids.  This should integrate data on the chemical system, slurry properties, flow conditions,
and temperature.  Verify and validate the tool as data become available from companion tasks.  Provide
prototypes of the predictive tools to site users for testing and use.  Submit a paper for publication
summarizing feed stability.
Performing Organization: TBD
Proposed Budget: $125K
Deliverables and Milestones:
- Provide input to transport, settling, and chemistry test plans, 11/99.
- Provide a prototype predictive tool for user review, 4/00.
- Submit a technical report summarizing development and testing of engineering tools, 9/00.

Task C: Thermal Properties of Compressing Sludge and Settling after Shear
Task C.1.  Thermal Properties of Compressing Sludge
Description:  After tank sludge has been mixed, or mixed and transferred to a receiver tank, the sludge will
be settled.  The rate of settling depends on the sludge particle size distribution, the particle density, the
particle surface charge, and the fluid properties.  After hindered settling, the new particle bed has
significantly more interstitial volume than the original sludge bed, and thus is significantly deeper.  The bed
then slowly compresses.  To estimate if the bed temperature is within safety-related limits, the effective
conductivity and the heat-generation rate of the bed must be known.  Although the effective thermal
conductivity of each sludge could be measured, this is not a simple or routine measurement under the
conditions of interest, and it is more practical to estimate it based on more easily measured quantities.  The
effective conductivity is a function of the thermal properties of the sludge and interstitial fluid, the particle-
size distribution of the bed, and the void volume (more precisely, of the particle packing), which changes
with time.  The newly settled bed will be fractionated, with the larger and heavier particles near the bottom,
and the smaller and lighter particles near the top.  Thus the effective thermal conductivity will vary with
bed depth and will change as the bed compresses.  The heat generation rate may also vary with bed depth,
because the high-heat-generating radionuclides may be partitioned in the particle population.

This task will measure the effective thermal conductivity (keff) and the heat generation rate for
compressing beds of HLW sludge.  Tank waste samples from appropriate tanks will be identified and
supplied by the RPP.  Initial thermal conductivity tests will be conducted using surrogate material based on
the identified waste surrogate material properties (particle-size distribution, particle thermal conductivity,
particle density, etc.) required to estimate keff.  Measured keff results will be compared with theoretical
models and the adequacy of these models will be evaluated.  Tests using actual wastes will be conducted to
measure keff and heat-generation rate, the former as a function of compression and bed depth, and the latter
as a function of bed depth.  Effective thermal conductivity results will be compared to surrogate and
theoretical results and the adequacy of surrogates and models will be evaluated.  The abundance of
significant heat-generating radionuclides, or other similar measurement may be used to derive the heat-
generation rate.  The tests with surrogates and actual wastes will also include measurements of the settling
rate, bed compression rate, the particle-size distribution as a function of bed depth, and some
characterization of individual particle composition.  Care must be taken to account for changes to particle
characteristics that may result from some treatment and measurement procedures during the tests.

Performing Organizations: DOE Laboratory RFP will be issued
Proposed Budget:  $375K
Deliverables and Milestones:
- Prepare a test plan for determining thermal properties of compressed sludges 6 weeks after award.
- Submit a technical report on thermal properties of compressed sludges, 9/00.

Task C.2.  Settling of Sludge after Shear
Description:  Tank sludges will be mixed using mixer pumps and the sludge will be settled.  The rate of
settling depends on the sludge particle-size distribution, the particle density, the particle surface charge, and
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the fluid properties.  The shear from the mixer pumps may reduce the particle size and hence the settling
rate, bed compression rate, and derivative properties such as effective thermal conductivity and the heat-
generation rate profile.  This task will measure the settling rate, settled bed compression rate, PSD, and
some characterization of different particle fractions both before and after mixing.  Several shear rates will
be used to determine the effect of shear.  At least two Phase I HLW tank waste samples from appropriate
tanks will be identified and supplied by the RPP.  Tests will be conducted on sludge materials currently
planned for settling tests.  This additional fundamental data will assist in predicting settling rates, bed
compression, bed fractionation, etc.
Performing Organization: NHC
Proposed Budgets: TFA $75K, RPP
Deliverables and Milestones:
- Prepare a test plan for settling of sludges after mixing studies, 11/99.
- Submit a technical report on settling of sludges after mixing, 6/00.

Task D: Waste Conditioning Equipment for Transfer
Description:  Complete the initial hot deployment of Waste Conditioning CPU equipment on GAAT waste
in Tank W-9.  Evaluate system performance.  Determine improvements needed to complete GAAT waste
transfer to MVST.  Coordinate slurry data with FIU and PNNL for continued evaluation for transfer as
heavier waste is processed.  Issue a report on transfer data and lessons learned.  ORNL will perform settling
tests on slurries that pass through the CPU to obtain data for FIU tests.
Performing Organization: ORNL
Proposed Budgets: TFA, $200K; EM-40, $225K
Deliverables and Milestones:
- Complete hot deployment of CPU size-reduction system, 3/00.
- Submit a report on the initial performance of waste conditioning system, 8/00.
- Submit a report on settling tests on slurries from CPU, 9/00.
FY01 Scope:
Task A: Solids Formation
Task A.1.  Operating Envelopes for Hanford Pipeline Transfers
Description: The AEA results on precipitate properties and kinetics (Task A.4) will be incorporated into the
operating envelopes as needed.  Discussions with RPP will determine if any additional experimental work
is needed.  The impact of sample preparation on particle morphology and viscosity will be evaluated.  The
final operating envelopes will be provided to RPP.
Performing Organizations: ORNL, $75K, RPP
Proposed Budget: $75K
Deliverables and Milestones:
- Prepare a test plan for additional evaluation of operating envelopes for Hanford pipeline transfers, 11/00.
- Submit a technical report on final operating envelopes for Hanford pipeline transfers, 8/01.

Task A.2.  Chemical Methods to Remove Hanford Pipeline Plugs
Description:  After the Hanford chemical plugs have been developed, chemical methods to remove the
plugs will be evaluated.  It is expected that the development of the simulated plugs will provide
considerable insight into the best way to remove the plugs.  After the plugs have been made, various
chemical compounds will be used in an effort to dissolve the plug.  These chemical compounds must be
compatible with the existing waste and must not seriously impact downstream processing.
Performing Organization: ORNL
Proposed Budget: $200K
Deliverables and Milestones:
- Prepare a test plan for evaluation of chemical methods to remove Hanford pipeline plugs, 11/00.
- Submit a technical report on the best chemical methods to remove Hanford pipeline plugs, 9/01.
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Task A.3.  Development of Operating Windows for Waste Transfer at SRS
Description: The key components that can lead to plugged pipelines at the SRS will identified.  The
concentrations of these components that can lead to unwanted solid formation will be determined.  The
effects of waste cooling will also be evaluated.  The viscosity of the solutions with and without solids will
be measured to determine if a viscometer can be used as a process control tool.
Performing Organizations: SRS, $125K, ORNL, $125K
Proposed Budget: $250K
Deliverables and Milestones:
- Prepare a test plan for evaluating pipeline plugging at SRS, 11/01.
- Submit a technical report on operating envelopes for waste transfers at SRS, 7/01.

Task A.4  Precipitate Properties and Kinetics
Description: Continue to study the effect of temperature drop and of heat-transfer rate on the particle-size
distribution, particle density, and form as a function of time.  Perform these tests under both static and shear
conditions.  Investigate the kinetics of chemical systems identified in Task A.1 and by RPP.  Additional
tests will be conducted using Hanford flowsheet simulants.  Initiate precipitation by lowering the
temperature of solutions.  Study the effect of temperature drop and of heat transfer on the induction time
and/or precipitation kinetics.
Performing Organization: AEA
Proposed Budget: AEA, $125K
Deliverables and Milestones:
- Prepare a test plan for precipitate properties and kinetics studies, 11/00.
- Submit a technical report on Hanford precipitate properties and kinetics, 8/01.

Task A.5.  Chemical Methods to Remove SRS Pipeline Plugs
Description: Based on input from the SRS, plugs will be simulated with chemical components found in
SRS wastes.  The effectiveness of these chemical plugs will be determined.
The formulations will be provided to all relevant retrieval tasks.
Performing Organization: ORNL
Proposed Budget: $75K
Deliverables and Milestones:
- Prepare a test plan for development and evaluation of methods to remove SRS pipeline plugs, 11/00.
- Submit a technical report on procedures that simulate SRS high-priority plugs, 6/00.

Task B: Feed Stability
Task B.1.  Feed Stability During Transport
Description:  Continue experimental tests on bench- and full-scale pipe tests using chemical systems that
are potentially more difficult to control.  Extend tests to NaAlSiO4 and other chemical systems applicable
to SRS.
Performing Organization: FIU
Proposed Budgets: TFA, $75K; University Programs matching funds, $175K
Deliverables and Milestones:
- Prepare a test plan for feed stability during transport studies, 11/00.
- Submit a technical report on feed stability during transport studies, 9/01.

Task B.2.  Feed Stability Chemistry.
Description: Continue experimental and process chemistry evaluations to support the Feed Stability during
Transport, and Engineering Tool tasks.  This will include modeling and bench-scale tests.
Performing Organization: MSU/DIAL
Proposed Budgets: TFA, $100K; University Programs matching funds, $100K
Deliverables and Milestones:
- Prepare a test plan for feed stability chemistry studies, 11/00.
- Submit a technical report on feed stability chemistry studies, 9/01.
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Task B.3.  Feed Stability Technical Support
Description: Continue to provide technical support and oversight of the feed transport, chemistry support,
and tool development work.  Review data, models, and tools and issue a report on the state-of-the-art of
feed stability and lessons learned from initial applications.
Performing Organization: ORNL
Proposed Budget: $75K
Deliverable and Milestones: Submit a report on the state-of-the-art of feed stability and initial applications,
6/00.

Task B.4.  Engineering Tools for Stable Feed
Description:  Continue to refine and validate the predictive tool extending the range of applicability to
encompass expected operating conditions.
Performing Organizations: TDB
Proposed Budgets: $125K
Deliverables and Milestones:
- Prepare an engineering tool development and test plan, 11/00.
- Submit a technical report on engineering tools to support feed stability, 9/01.

Task C: Thermal Properties of Compressing Sludge and Settling after Shear
Task C.1.  Thermal Properties of Compressing Sludge
Description:   Continue measurements of the effective thermal conductivity (keff) and the heat generation
rate for compressing beds of HLW sludge.  Tank waste samples from additional appropriate tanks will be
identified and supplied by the RPP.  Tests with actual wastes will be conducted to measure keff and heat
generation rate, the former as a function of compression and bed depth, and the latter as a function of bed
depth.  The abundance of significant heat-generating radionuclides, or other similar measurement may be
used to derive the heat generation rate.  The tests, using actual wastes, will also include measurements of
the settling rate, bed compression rate, and the PSD as a function of bed depth.  Test results will be
compared with surrogate results and theoretical models.  Care must be taken to account for changes to
particle characteristics that may result from some treatment and measurement procedures during the tests.
Performing Organization: TBD
Proposed Budget: $275K
Deliverables and Milestones:
- Prepare a test plan for studies of thermal properties of compressing sludge, 11/00.
- Submit a technical report on thermal properties of compressing sludge, 9/01.

Task C.2.  Settling of Sludge after Shear
Description:  Continue tests to measure the settling rate, settled bed compression rate, PSD, and some
characterization of different particle fractions both before and after mixing.  Several shear rates will be used
to determine the effect of shear.  At least two additional Phase I HLW tank waste samples from appropriate
tanks will be identified and supplied by the RPP.  Tests will be conducted on sludge materials currently
planned for settling tests.  This additional fundamental data will assist in predicting settling rates, bed
compression, bed fractionation, etc.
Performing Organization: NHC
Proposed Budgets: TFA; $75K; RPP
Deliverables and Milestones:
- Prepare a test plan for studies of sludge settling after shear, 11/00.
- Submit a technical report on sludge settling after shear, 6/01.

Task C.3.  Confirm Pipeline Transfer Operating Envelopes with Hanford Wastes
Description: Identify waste samples that represent typical wastes or specific problem wastes for testing.
Select waste sample based on availability, recommendations of RPP, and evaluation of samples using the
Hanford experience, engineering tools, operating envelopes, and pipeline plugging simulation tests at FIU
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FY00.  Set up a lab-scale flow loop to mimic transfer scale based on FY00 FIU engineering-scale studies,
for tests with actual waste samples.  Perform tests to confirm operating envelopes and engineering tools.
Proposals must address waste disposal.
Performing Organization: TBD
Proposed Budget: $350K
Deliverables and Milestones:
- Prepare a test plan for confirming waste transfer operating envelopes with Hanford wastes, 1/00.
- Issue a technical report on confirmation of waste transfer operating envelopes for Hanford wastes, 9/01.

Task D: Waste Conditioning CPU
Description:  Provide operational support of the CPU to assist with technical and operational issues.
Complete modifications to the Waste Conditioning CPU to enhance its performance as needed to ensure
successful retrieval, transfer, and processing of larger diameter residual waste solids from GAAT W-9.
Collect and analyze data on the performance of the CPU size-reduction, monitoring, and pumping systems
with larger diameter solids.  Provide information on final waste transfer operation from GAAT to FIU for
use in pipeline unplugging tests.
Performing Organization: ORNL
Proposed Budget: TFA, $250K; EM-40, $250K
Milestones:
- Complete CPU modifications by 12/00.
- Complete CPU operations by 3/01.
- Submit a report on final CPU performance and lessons learned, 6/01.
FY02 Scope:
Task A: Solids Formation
Task A.1.  Operating Envelopes for Hanford Pipeline Transfers.  Completed
Task A.2.  Chemical Methods to Remove Hanford Pipeline Plugs.  Completed

Task A.3.  Development of Operating Windows for Waste Transfer at SRS
Description: The maximum concentrations of the key components, which can be safely transferred, will be
more accurately determined.  If a viscometer is a viable process control tool, then a series of viscosity tests
will be performed.  These results will be correlated with the operating envelopes.
Performing Organizations: SRS, $125K; ORNL, $125K
Proposed Budget: $250K
Deliverables and Milestones:
- Prepare a test plan for evaluating operating windows for waste transfers at SRS, 11/01.
- Submit a technical report on operating windows for waste transfers at SRS, 8/02.

Task A.4.  Precipitate Properties and Kinetics.  Completed

Task A.5.  Chemical Methods to Remove SRS Pipeline Plugs
Description:  After the SRS chemical plugs have been developed, chemical methods to remove the plugs
will be evaluated.  It is expected that the development of the simulated plugs will provide considerable
insight into the best way to remove the plugs.  After the plugs have been made, various chemical
compounds will be used in an effort to dissolve the plug.  These chemical compounds must be compatible
with the existing waste and must not seriously impact downstream processing.
Performing Organization: ORNL
Proposed Budget: $100K
Deliverables and Milestones:
- Prepare a test plan to develop chemical methods to remove SRS pipeline plugs, 11/01.
- Submit a technical report on the best chemical methods to remove SRS pipeline plugs.
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Task B: Feed Stability
Task B.1.  Feed Stability During Transport
Description:  Test planned operational envelopes for Hanford in full-scale pipe facility.
Performing Organization:  FIU
Proposed Budget: $250K TFA
Deliverables and Milestones:
- Issue a test plan, 11/30/01.
- Issue a formal report, 9/30/02.

Task B.2.  Feed Stability Chemistry
Description:  Continue to develop supporting chemical and property data, and correlations.
Performing Organization:  MSU/DIAL
Proposed Budgets: TFA, $175K, University Programs, $75K
Deliverables and Milestones:
- Issue a test plan, 11/30/01.
- Issue a formal report, 9/30/02.

Task B.3.  Feed Stability Technical Support.  Completed

Task B.4: Engineering Tools to Predict Feed Stability
Description:  Continue to refine and validate the predictive tool extending the range of applicability to
extreme operating conditions.
Performing Organization: TDB
Proposed Budget: $125K
Deliverables and Milestones:
- Prepare an engineering tool development and test plan, 11/01.
- Submit a technical report on engineering tools to predict feed stability, 9/02.

Task C: Thermal Properties of Compressing Sludge and Settling After Shear
Task C.1.  Completed
Task C.2.  Completed
Task C.3.  Completed
Task C.4.  Solid and Gas Dynamics During Settling:
Description:  Perform reactive-settling tests on Phase 1-D and Phase 2 materials.
Performing Organization: TBD
Proposed Budget: $500K
Deliverables and Milestones:
- Prepare a test plan for solid and gas dynamics during settling studies, 11/01.
- Submit a technical report on solid and gas dynamics during settling, 9/02.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 600 1500 2150 1400 0 0

Leveraged
ASTD 0 0 0 0 0
CMST 0 0 0 0 0
ESP 0 0 0 0 0
Robotics 0 0 0 0 0
Industry 0 0 0 0 0
International 125 125 125 0 0
University 0 250 175 75 0

EM-50 Total 725 1875 2450 1475

EM-30/40 500 2450 2525 2350 0

Total 1225 4325 4975 3825 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
Co-funding from the user at Hanford would be required for FY 2001 demonstration.  The user will provide
sample waste material for settling tests if the user determines that actual wastes are required for these tests.
User will review test plans, provide on-going feedback and advice, and test predictive tools.
TTP for Ongoing Work:
OR16WT41
PI for Ongoing Work:
Ed Beahm, ORNL
Technical Review Strategy:
TFA Technical review will be conducted early in FY01.  A peer review will be conducted at the end of
FY01.
Other Comments:
TFA contacted the following in developing this response:
R. Kirkbride (NHC), J. Appel (LMHC), Jim Honeyman (LMHC), Jerry Morin (SRS), Sharon Robinson
(ORNL), Dirk Van Hoesen (ORNL), Ben Lewis (ORNL), Dr Frank Mao (FIU), Jeff Lindner (MSU)
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: (423) 576-6845, Fax: (423) 574-7229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
ORR Need ID#: OR-TK-02, Tank Solid Waste Retrieval
Hanford Need ID#: RL-WT023, Prediction of Solid Phase Formation in Static and Dynamic Hanford Tank
Waste Solutions
Hanford Need ID#: RL-WT037-S, Sludge Treatment
Hanford Need ID#: RL-WT038-S, Process Models for Sludge Treatment
Hanford Need ID#: RL-WT040-S, Mechanisms of Line Plugging
Hanford Need ID#: RL-WT049-S, Effect of Processing on Waste Rheological and Sedimentation
Properties
Hanford Need ID#: RL-WT050-S, Effect of Organic Constituents on Waste Processing
SRS Need ID#: SR99-2039, Methods to Unplug Waste Transfer Lines
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Needs Summary:
At SRS, aggressive waste removal of high settling sludges and slurries increases the potential that some of
these lines may become blocked with waste.  Restrictions in evaporator gravity drain lines have been
experienced.  Transfer lines have to be unplugged with devices that will not damage the lines.
Accessibility to the transfer lines is limited to openings through Hanford connectors in diversion boxes.
Another requirement is to provide equipment to detect the location of the pluggage.  In lines more than 10
ft long, the location of the pluggage will be a factor in the method used to remove the pluggage.  Also
needed is inspection technology to ensure the continued integrity of HLW pipeline systems for another 30
years of expected operation: Photographic inspection equipment that can be used to ensure the integrity of
the waste transfer piping systems.

ORR is developing a waste conditioning system to size-reduce waste particles for transfer through a long
up-and-down pipeline to storage.  The system will discriminate and verify size and concentration.  As the
lighter constituents are removed, heavier materials will be prepared for transfer.  The performance of these
heavier slurries in accident conditions during transfer needs to be characterized to optimize transfer and
prevent pipeline plugging.

Hanford needs to understand both gel formation during supernate transfers and settling during slurry
transfers sufficiently for operational measures and controls to prevent pipeline plugging.  Methods to
recover from a line plug are also needed.

PROPOSED SCOPE:
Technical Approach:
This activity has four parts that interrelate on the level of transfer properties loop testing and use of the full-
scale test bed, both of which will be conducted at Florida International University (FIU).  Waste
conditioning activities at ORR will get feedback from transfer properties loop testing at FIU as to slurry
transfer parameters for progressively heavier sludges to transfer.  The Waste conditioning data for both
slurry and gel-potential transfers will enable credible blockages to be tested at the FIU Test Bed and
recommendations will be made to the sites on how to avoid blockages.  The pipe inspection tools will also
be tested at the FIU Test Bed.

A) Waste Conditioning Equipment for Transfer.  ORR is preparing to size-reduce and discriminate particle
size and slurry density of GAAT waste in preparation for slurry transfer via pipeline to the MVSTs.  A
waste conditioning Compact Processing Unit (CPU) is being developed for this purpose.  (See Technical
Response 99083 for CPU instrumentation).  Feedback will be provided to ORR on implications of
changing slurry particle density as Tank W-9 is retrieved and the heavier waste conditioned.  For discussion
of this work beyond FY99, see Technical Response 99054A.

B) Waste Conditioning Data.  FIU is conducting laboratory and loop tests to determine conditions that will
lead to pipeline plugging in cases like those at SRS, ORR, and Hanford.  This data will help the sites set
parameters that avoid plugging, that could indicate plugging is taking place, and recommend actions to take
to recover from a plugging situation.  Settled sludge plugging will be modeled for SRS and ORR pipeline
dip geometry.  Gelation formation (in conjunction with (Technical Response 99054A) will be tested for
Hanford supernates.  Many of the waste slurries at Hanford (and some “solutions” or “gels”) exhibit
significant shear-rate sensitive properties (thixotrophic or “shear-thinning," Bingham plastic, etc.).  This
adds dynamic complexity to simulations and technology development and demonstrations.  This data is
used to form credible blockages in the large-scale test bed.  Monitoring pipeline transfers to detect particle
growth or agglomeration will be addressed under Technical Response 99078.  Testing of sensors from this
task on the FIU Test Bed will be done as appropriate.

C) Pipeline Unplugging/Blockage Locating.  A large-scale test bed will be set up at FIU for the purpose of
bringing in industrial (FETC) unplugging and blockage locating equipment for test and evaluation.  A long
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3-in. line accessed from a Hanford connector, a short 2-in. line with 1-in. cleanout ports, and a buried
section for remote plug detection will be built, modeled after SRS configurations.

D)  Pipeline Inspection Equipment.  The large-scale test bed at FIU will be used for testing and evaluating
commercial (FETC) pipeline inspection equipment.
Progress to Date:
The test loop has been built and is generating slurry transport data at FIU.  The large-scale unplugging test
bed design is complete.  Sensors for slurry monitoring are being tested at ORNL.
Key Products:
- Ensure that the pipeline unplugging test bed is operational.
- Ensure that the candidate unblocking and plug locating systems are identified.
- Recommend waste conditioning processes to SRS, ORR and Hanford for sludge transfer and to Hanford
for gel-prone supernate transfer.
FY99 Scope:
Task A: Waste Conditioning CPU.
At ORR, a hot slurry test loop will be set up on the receiver tank (W-9) (with site funding) using sensors
selected during FY97 for measuring slurry properties.  Hot operation of the slurry test loop will verify the
capability to size-control the slurry for transport.  An evaluation will be made of the capability of Pulsed
Air system to segregate fine sludge sizes for transfer.  The waste conditioning CPU systems will be
developed to segregate the smaller particles and break up the larger ones to meet the ORR 100-micron
particle size requirements for cross-site transfer.  Cross-site transfer data will be forwarded from ORR to
FIU to help ensure the applicability of the FIU test specifications to GAAT waste.  The FIU objective is to
determine how to minimize water use in transfer while maintaining acceptable safety factors in transfer.

Task B: Waste Conditioning Data
FIU will determine the most representative slurry-settling, pipe-plugging simulation achievable using the
FIU transfer test loop.  PNNL will provide technical oversight of the slurry and gelation blocking work at
FIU.  Guidance will be based on a knowledge of work already done on the subject and where testing is
required to obtain needed information as well as the most cost-effective methods of achieving those
objectives.  Review all plans and documents for consistency with stated objectives.  Enter Data in the
Retrieval Technology Guide.

Task C: Pipeline Unplugging/Blockage Locating
FIU will complete the design and construct the plug locating and removal demonstration test bed.  Using
the Functions and Requirements for the pipe plug locating and unblocking tools prepared by SRS and FIU,
FETC will conduct an industry call for pipe plug locating and unplugging tools to be demonstrated at the
FIU Test Bed.

Task D: Pipeline Inspection Equipment
Additions to the full-size test bed required for pipeline inspection tools testing will be planned.  PNNL will
provide technical oversight of FIU pipeline inspection activities.  All pipeline inspection plans and
documents for consistency with stated objectives will be reviewed.  PNNL will provide input to FETC
during procurement of equipment for testing.  PNNL will assist SRS in compiling pipeline inspection
requirements from Hanford and other sites for inclusion in Functions and Requirements for the FETC call.
SRS will prepare Functions and Requirements in preparation for a FY00 FETC call for industrial methods
of inspection and certification of long waste transfer lines.  The inspection equipment will be tested on the
full-scale FIU Test Bed.  SRS shall consider pipeline inspection requirements from Hanford and other DOE
sites in developing its requirements.
FY00 Scope:
Task A: Waste Conditioning CPU.
See Technical Response 99054A.
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Task B: Waste Conditioning Data
Task B1 (FIU) FIU will test gelation plugging and other effects of gelling on transfer conditions.  FIU will
complete the slurry transport test reports and recommend ways to detect and mitigate gelation during
transfer.  FIU will also issue a Waste Conditioning for Transport recommendations report.  Using data from
Hanford, ORR, and SRS, FIU will make blockage mitigation recommendations and provide feedback and
predict potential plugging scenarios to ORR on W-9 Slurry Transport data.  Slurry-monitoring
instrumentation will be tested in coordination with Technical Response 99078.
Proposed Budget: $250K
Milestones:
- Complete slurry tests, 12/99.
- Complete gelation plugging tests, 7/00.
- Complete plugging predictions for ORR pipeline, 9/00.
Deliverables:
- Issue recommendation report on waste conditioning for transfer, 7/00.
- Issue plugging predictions for ORR pipeline, 9/00.

Task B2, C2 (PNNL)  PNNL will continue to provide technical oversight of the work at FIU.  PNNL will
review all plans and documents for consistency with stated objectives and evaluate gelation plugging and
transport test results.  Slurry transport codes, originally developed by the coal industry, will be run for
conditions present in waste slurry transfer to help predict plugging phenomena.  PNNL will review the FIU
waste conditioning recommendation report and conduct slurry and gelation lab tests to validate the FIU
results.
Proposed Budget: $125K
Milestones: Review and comment on pipeline unplugging and plug location testing, 9/00.
Deliverables:
- Issue slurry transport requirements for modeling, 4/99.
- Produce slurry transport parameter booklet from slurry codes, 4/99.

Task B3 (FIU)  Physical simulants will be proposed and tested for gelation plugging phenomenon in
coordination with PNNL and FIU in Tasks B1 and B2, above.
Proposed Budget: (University Programs) $150K
Milestones:
- Provide both a list and rationale of proposed gelation simulant formulations, 12/99.
- Complete testing of proposed gelation simulants and make recommendations for pipeline tests, 6/00.
Deliverables:
- Issue a report on proposed gelation simulants with appropriate rationale on selections, 12/99.
- Issue a report on testing results and recommendations of gelation simulant testing, 6/00.

Task C: Pipeline Unplugging/Blockage Locating
Task C1 (FIU)  FIU will conduct pipeline unplugging and blockage locating equipment tests on the test
bed.  FIU will also issue an applicability and effectiveness results report.  FIU will recommend test bed
modifications and any needed test plan changes required for follow-on testing.
Proposed Budget: $250K
Milestones:
- Issue a test plan for pipeline plug locating and unblocking tests, 12/99.
- Conduct plug location and unblocking tests, 5/00.
- Issue a performance report on testing of systems for pipeline plug location and unblocking tests, 8/00.
Deliverables:
- Issue plug location and unblocking test results, 8/00.
- Issue a data report, 9/00.
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Task C3 (Moved to FY01)

Task C4  (FETC) FETC will fund industry to configure their equipment and bring them to FIU for testing
and evaluation.  FETC will issue a new call for FY01 testing.
Proposed Budget: $400K
Milestone: Industrial suppliers testing complete at FIU, 8/00
Deliverable:

Task C5 (WERC) The Waste Management Education and Research Consortium at NMSU will investigate
gelation plug removal as part of the University Design Competition format.
Proposed Budget: $50K
Milestones: Complete the student design competition, compile the data and reports, and issue a
recommendation report to TFA, 9/00.
Deliverables: Issue a gelation plug removal recommendation report, 9/00.

Task C6 (FIU) Based upon the FETC call for industry methods for pipeline blockage removal, tests will be
conducted to evaluate current industrial techniques for pipeline blockage removal at FIU.
Proposed Budget:  (University Programs) $150K

Milestones:
- Complete tests with industry for pipeline gelation blockage removal, 6/00.
- Complete report on results of pipeline gelation blockage removal tests, 9/00.
Deliverables: Issue a report on the results of pipeline gelation blockage removal tests, 9/00.

Task D: Pipeline Inspection Equipment
Task D1 (FIU) FIU will determine, based on SRS Functions and Requirements for pipeline inspection, the
configuration adjustments needed in full-scale test bed to test inspection tools.  FIU will design any needed
changes.
Proposed Budget: $25K
Milestone: Complete test bed design changes for pipeline inspection testing, 7/00.
Deliverable: Issue a design report for pipeline inspection testing, 7/00.

Task D2 (PNNL)  PNNL will review test bed design changes for consistency with stated objectives.  PNNL
will also provide input to FETC during equipment procurement for testing.
Proposed Budget: $25K
Milestone: None
Deliverable:  None
FY01 Scope:
Task A: Waste Conditioning CPU.
See Technical Response 99054A.

Task B: Waste Conditioning Data
Task B1 (FIU)  FIU will continue its test loop and lab testing for slurry transport, gelation blocking, and
conditioning questions revealed by last year's testing and site transfer experiences.  FIU will then issue
reports on its findings.
Proposed Budget: $200K
Milestone:
Deliverable: Issue test reports, 09/01.

Task B2, C2 (PNNL) PNNL will continue to provide technical oversight of the work at FIU, and will
review all plans and documents for consistency with stated objectives.
Proposed Budget: $100K
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Milestone:
Deliverable:
- Complete a review and comment on pipeline unplugging and plug location testing, 9/01.
- Issue a report on hot demonstration on SRS evaporator drain line, 8/01.
- Issue a data report on plugging unblocking, 9/01.

Task B3 (FIU)  FIU will use existing pipeloop test bed and perform tests specifically to determine what
kind of sensors may be needed to monitor conditions that will allow for successful waste transfer.  The goal
of these tests is to determine measurements that will alert operators when additional actions need to be
taken to continue waste transfer.
Proposed Budget:  (University Programs) $100K
Milestones:
- Complete test plan for waste conditioning tests, 12/00.
- Complete waste conditioning tests for sensor recommendations, 7/00.
Deliverables: Issue report on sensor recommendations for waste conditioning, 7/00.

Task C: Pipeline Unplugging/Blockage Locating
Task C1 (FIU) Conduct pipeline unblocking tests on industrial tools from second call.
Proposed Budget: $300K
Milestones:
- Complete the unblocking tests and issue a test report, 8/01.
- Issue a test plan for second test program on pipeline plug unblocking tests, 2/01.
Deliverables: Issue a report on plug removal recommendations, 8/01.
Task C3 (SRS) SRS will prepare equipment/interface specifications for unplugging the selected pipeline.
SRS will also assemble a selected industrial pipe cleaning system based on test results at FIU.  Prepare
equipment for hot demonstration on H-Area Evaporator drain line in FY01.  SRS will revise the Functions
and Requirements for plug location and unblocking based on results of the industrial response to date.
Proposed Budget:  TFA, $475K; EM-30, $625K
Milestones:
- Issue revised Functions and Requirements for plug locating and unplugging, 2/01.
- Issue performance specifications for pipeline unblocking hot demonstration, 7/01.
Deliverable: Issue revised Functions and Requirements for plug locating and unplugging, 9/01.

Task C4 (FETC) Issue a revised call for pipeline unblocking tool testing based upon lessons learned in the
FY00 testing and new issues that were identified by the sites.
Proposed Budget: $200K
Milestone:
- Issue a revised call for unblocking, plug locating tools, 11/00.
- Deliver systems to FIU to begin testing, 3/01.
Deliverables:

Task C5 (FIU) FIU will conduct pipeline location tests to evaluate industry methods for blockage detection.
Proposed Budget:  (University Programs) $150K
Milestones: Complete the plug locating tests and issue a test report, 8/01.
Deliverables: Issue a report on plug locating recommendations, 8/01.

Task C6 (Robotics)  The Robotics Crosscutting program will support SRS for remote handling and
technical assistance for the pipeline unblockage demonstration at SRS.
Proposed Budget:  (Robotics) $100K
Milestones: Complete remote recommendations to SRS based upon pipeline unblocking Functions and
Requirements revision from SRS, 2/01.
Deliverables: Issue report on remote system recommendations for SRS pipeline unblockage deployment,
2/01.
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Task D: Pipeline Inspection Equipment

Task D1 (FIU) Complete the configuration adjustments needed in a full-scale test bed to test inspection
tools from test bed design modifications completed in FY00.  Construct needed changes.  Write a
Statement of Work (SOW) for the FETC call.
Proposed Budget: $175K
Milestone: Ready test bed for pipeline inspection testing, 7/01.
Deliverable: Issue a SOW for FETC Call, 2/01.

Task D2 (PNNL) PNNL will provide technical oversight of FIU pipeline inspection activities.  PNNL will
also review test bed design changes for consistency with stated objectives.  Provide input to FETC during
procurement of equipment for testing.
Proposed Budget: $50K
Milestone: Issue a year end evaluation report on FIU test program, 8/01.
Deliverable: Submit an evaluation report on review of FIU Test Bed modifications, 8/01.

Task D3 (SRS) SRS will review the SOW for FETC call and FIU Test Bed Configuration.
Proposed Budget: $50K
Milestone:
Deliverable: Issue a Letter Report on SOW and test bed review, 4/00.

Task D4 (FETC)  A FETC call for pipeline inspection tools based on Functions and Requirements
developed by SRS in FY99 will be conducted.
Proposed Budget: $200K
Milestone: Place contracts for inspection tools to be tested at FIU, 4/00.
Deliverable:

Task D5 (FIU) FIU will complete the updates to the pipeline inspection test bed based upon initial testing
with industry.
Proposed Budget:  (University Programs) $100K
Milestones:
- Complete any needed design modifications for the pipeline inspection test bed, 12/00.
- Complete any needed modifications for the pipeline inspection test bed, 6/01.
Deliverables:
- Issue design modifications in a letter to TFA, 12/00.
- Issue a letter of completion of modifications to TFA, 6/01.
FY02 Scope:
Task A: Waste Conditioning CPU.  See Technical Response 99054A.

Task B: Waste Conditioning Data
Task B1: (FIU) FIU will complete its remaining test loop experiments and decommission test loop.
Proposed Budget: $200K
Milestone:
- Complete the remaining slurry loop tests, 6/02.
- Decommission the slurry test loop, 9/02.
Deliverable: Issue a final report on slurry loop tests, 9/02.

Task B2: (FIU) FIU will complete any remaining slurry conditioning tests.
Proposed Budget:  (University Programs) $100K
Milestones: Complete remaining slurry conditioning tests, 6/02.
Deliverables: Issue final report on slurry conditioning, 9/02.
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Task C: Pipeline Unplugging/Blockage Locating
Task C1 (PNNL)  Based upon results of commercially available unblocking systems, PNNL will determine
improvements and/or enhancements for future deployments.  PNNL will work with industry teams to
complete the development process.
Proposed Budget: TFA $200K
Milestones:
- Complete an analysis of the data to issue recommendations for improvements, 3/02.
- Recommend additional testing for pipeline unblocking systems, 6/02.
Deliverable: Issue a report on recommendations for improvements and additional testing required, 6/02.

Task C2 (FIU) FIU will work with PNNL to complete the recommendations for tool improvement and
testing.  FIU will also assist SRS in preparations for hot deployment.
Proposed Budget:  $250K
Milestones:
- With PNNL, complete analysis of data to issue recommendations for improvements, 3/02.
- With PNNL, recommend additional testing for pipeline unblocking systems, 6/02.
Deliverables: With PNNL, issue report on recommendations for improvements and additional testing
required, 6/02.

Task C3 (SRS) Conduct hot demonstration of pipeline unplugging equipment on the H-Area Evaporator
drain line.  Issue revised Functions and Requirements for plug locating and unplugging.
Proposed Budgetss: TFA, $500K; EM-30, $625K
Milestones:
- Issue a performance report on hot demo of pipe unblocking tool on evaporator drain line, 6/02.
- Issue revised Functions and Requirements for plug locating and unplugging, 7/02.
Deliverable:
- Issue a test report on pipe unplugging test, 8/02.
- Issue revised Functions and Requirements for plug locating and unplugging, 9/02.

Task C4 (FETC) Issue a revised call for pipeline unblocking tool testing based upon lessons learned in the
FY00 Testing and new issues that were identified by the sites.
Proposed Budget: $200K
Milestone:
- Issue a revised call for unblocking, plug locating tools, 11/01.
- Deliver systems to FIU to begin testing, 3/02.
Deliverables:

Task C5 (FIU)  FIU will complete remaining testing on pipeline unplugging test bed.
Proposed Budget (University Programs) $100K
Milestones: Complete the remaining tests in the unplugging test bed at FIU, 6/02.
Deliverables: Issue a final report on unplugging test results, 9/02.

Task D: Pipeline Inspection Equipment
Task D1 (FIU) FIU will assist sites with deployment by making its test bed available for troubleshooting
and testing in the event of any technical problems during deployment.  The test bed will provide a cold
facility to quickly test operational strategies that may be needed.
Proposed Budget: TFA, $250K
Milestones:
- Complete troubleshooting testing to assist deployment at SRS, 8/02.
- Issue a report on testing performance, 9/02.
Deliverable:
- Issue a letter of completion to TFA and SRS indicating completion of all necessary testing, 8/02.
- Submit a document of testing performance and recommendations to SRS, 9/02.
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Task D2 (PNNL) PNNL will provide guidance to FIU to ensure that all inspection tool tests meet the
objectives during troubleshooting testing at the FIU Test Bed.  PNNL will also evaluate the limitations of
the inspection tools and provide recommendations as to how to eliminate the limitations.
Proposed Budget: TFA, $125K
Milestones
- Complete a review of pipeline inspection tests at FIU Test Bed, 8/02.
- Complete a report on performance, limitations, and recommendations for improvement of tools, 9/02.
Deliverables: Issue a report on performance, limitations, and recommendations for improvement of tools,
9/02.

Task D3 (SRS) SRS will conduct hot demonstration of the pipeline inspection tool, and report deployment
and operational lessons learned.  SRS will develop Functions and Requirements necessary for unrestricted
field use.
Proposed Budget: TFA, $450K; EM-30, $500K
Milestone:
- Complete a hot demonstration of the pipeline inspection tool, 8/02.
- Complete an assessment of inspection tool performance and issue performance report, 9/02.
Deliverables:
- Issue a test report on inspection tool hot deployment, 9/02.
- Issue revised Functions and Requirements for fieldable inspection system, 9/02.

Task D4 (FIU)  FIU will operate the full-scale inspection test bed for pipeline inspection in coordination
with task D1 through University Programs.
Proposed budget: University Programs, $100K
Milestones: See D1
Deliverables See D1

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 200 675 1275 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 100 0
Industry 0 400 400 200
International 0 0 0 0
University 0 525 675 700

EM-50 Total 0 1125 1850 2175

EM-30/40 0 650 1125 400

Total 0 1775 2975 2575

Funding Comments:
Performance Agreement required with site(s) in FY00?
None.
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TFA's Expectation of User Support:
The user will provide substantial co-funding to support equipment procurement and site deployment costs.
- Tasks A and B:  Waste Conditioning CPU.  The ORR end user is expected to complete the deployment
process (in FY99) and bring the CPU system into service.  It is also expected that the user will operate and
provide feedback on the CPU operation to TFA.
- Task C:  Pipeline Unplugging/Blockage Locating.  The SRS end user will work with the TFA and FIU to
ensure that the industry-based technology that is chosen will meet SRS requirements for operation.  The
SRS end user is expected to prepare the H-Area Evaporator drain line for deployment of the unplugging
technology, complete the ORR process, provide operator training, and deploy the system.  The Hanford end
user is expected to review results and make recommendations for refining waste conditioning and gelation
unblocking tests and experiments as well as review identified methods for applicability for use at Hanford.
- Task D:  Pipeline Inspection Equipment.  The SRS end user is expected to work with TFA to determine a
path forward on the potential use of the pipeline inspection equipment.  The end user will prepare the site
for the system, provide operational training, and deploy the system.
Procurement Strategy: Task 1 continuing FIU and PNNL activity with FETC call to be initiated for
industrial suppliers.  Task 2 is a new activity that is so closely meshed with the FIU testing in part one that
it would not make sense to manage it separately from Task 1.
TTP for Ongoing Work:
OR-36-WT-51; RL-36-WT-51; SR-36-WT-51; OR-08-SD-10
PI for Ongoing Work:
Ben Lewis, LMER; Mike Rinker, PNNL; Brenda Lewis, WSRC; Ali Ebadian, FIU
Technical Review Strategy:
The TFA’s TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at
key technology stage transitions.
Other Comments:
TFA contacted the following in developing this response:
Brenda Lewis, Mazen Schurrab, WSRC, Jerry Morin, WSRC, Dirk Van Hoesen, LMER; Ben Lewis,
LMER; Alan Carlson, NHC, Randy Kirkbride, NHC
TFA Point of Contact: Pete Gibbons, TFA Retrieval Technology Integration Manager

Phone: (509) 372-0095, Fax: (509) 372-0065, Email: Peter_W_Gibbons@rl.gov

This technical response applies to the following site needs:
ORR Need ID#: OR-TK-02, Tank Solid Waste Retrieval
Hanford Need ID#: RL-WT023, Prediction of Solid Phase Formation in Static and Dynamic Hanford Tank
Waste Solutions
Hanford Need ID#: RL-WT040-S, Mechanisms of Line Plugging
SRS Need ID#: SR99-2035, Develop Advanced Techniques for Life Extension of High Level Waste Tanks
and Piping
SRS Need ID#: SR99-2039, Methods to Unplug Waste Transfer Lines
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Needs Summary:
Federal Facilities Agreement (FFA) Tanks (50-5000-gal tanks) at ORR and Old Burial Ground (OBG)
tanks and the 1F Evaporator at SRS must be remediated.  Process heels inside these old tanks must be
removed to remediate the tanks.  The tanks are generally made of carbon or stainless steel and have limited
access (usually one entrance port).  The systems to remove the heels must be easy to operate and must be
operated remotely.  They must be able to reach all areas of the tanks using existing limited access ports.
They must not further deteriorate the structural integrity of the tanks.  In addition, mixing and mobilization
systems to remove bulk quantities of sludge from ORNL's horizontal 50,000-gal stainless steel USTs need
to be identified.  These tanks have limited access and internal obstructions (MVST).  The TRU waste
processing privatization treatment vendor will implement the technologies.  The technology must be
accepted by this vendor.  As a separate but related case, the new Melton Valley Capacity Increase (MVCI)
tanks require retrieval systems that can remain unused in sludge for years until called upon to remove the
waste.

PROPOSED SCOPE:
Technical Approach:
Several technologies have been recently demonstrated or are nearing demonstration that could be
applicable to both large horizontal and smaller tanks.  Functions and Requirements for a tank typical of the
FFA and MVCI tank at ORR and OBG tanks and 1F Evaporator at SRS will be determined and coordinated
with ASTD efforts.  A small tank retrieval system will be built, tested, and deployed in a hot FFA tank and
evaluated along with other available technologies for adaptation to OBG tanks that have very small access
ports.  The equipment that is selected for OBG retrieval will be considered for deployment in the 1F CTS
Pump Tank as well.  Peripheral equipment, such as vision systems that can be inserted through small
openings to assess initial and final waste amounts, will be identified and developed.  A feasibility study will
be conducted to identify candidate technologies for MVST tank retrieval to support MVST privatization
efforts.  Pros, cons, and issues will be identified for each technology identified.  If needed, process feature
tests will be conducted to verify or alter findings.

Detailed Task Description: Build and deploy a FFA Small-Tank Retrieval system and an OBG tank
retrieval system.  Develop a retrieval method for the SRS 1F Evaporator.  Take design data from these and
other systems that could be appropriate for retrieval of MVST.  Develop Functions and Requirements for
MVST retrieval.  Compare available data on the various retrieval systems to the Funcitons and
Requirements and issue a recommendation document listing pros and cons for each system relative to
MVST retrieval.  This report will be made available to the contractor responsible for MVST waste retrieval
and processing.
Progress to Date:
AEAT Fluidic Pulse Jet mixers have been installed in BVEST W-21, 22, and 23.  Waste removal is
complete.  The BVEST retrieval system was co-funded by the TFA in FY97.  The Extendable nozzle
“Borehole Miner” has been successfully used to clean out five Old Hydrofracture tanks.  AEA is preparing
to retrieve waste in BVEST Tanks C-1 and C-2 with a transportable pulse jet mixer.  A pulse jet mixing
system is being installed in the new MVCI tanks.  AEA has prepared a concept design for retrieval of
wastes from FFA tanks.  Other retrieval equipment for GAAT tanks could also be adapted to MVST, such
as Flygt Mixers, Russian Pulsating Mixer Pump, and the Scarab II remotely operated vehicle.
Key Products:
Retrieval equipment for FFA Tanks and OBG Tanks.  A retrieval method for SRS 1F Evaporator.  Sub
systems, such as vision equipment for Small-Tank FFA, 1F Evaporator, and OBG tank remediation.  A tool
box of recommended sludge mobilization and retrieval equipment that is applicable to horizontal tank
retrieval such as MVST.  A standby retrieval system installed in MVCI tanks to reduce future retrieval
costs.
FY99 Scope:
Task A.  (ORR, ASTD) FFA Tank Retrieval.
A FFA Tank Retrieval System capable of mixing the tank waste, then pumping out to a receiver vessel will
be designed and fabricated through the ASTD funding source.  ORNL will contract with AEA
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Technologies to design and build the FFA Tank Retrieval System.  The system will be cold tested by AEA,
and EM40 will make necessary modifications following testing to prepare the tank site for a hot
deployment in FY99.  It is expected that site modifications will be complete as well as the deployment
planning, operational training, and the ORR administrative processes.

Task B. (ORR, ASTD) Horizontal Tank Retrieval Systems.
A fluidic pulse jet mixing system for BVEST Tanks C-1 and C-2 will be designed and built through the
ASTD funding source.  The system will be cold tested and prepared for hot deployment in a similar fashion
to the FFA Tank system above.  This type of system is also appropriate for MVCI tanks.  Complete site
activities necessary to deploy the system including qualification testing, procedure preparation, operator
training, ORR/SAR reviews, and authorization basis.  Deploy in BVEST for a radioactive deployment.
Issue a performance report.

Task C.  OBG Tank Retrieval System.
No activity.  Requirement that waste needs to be retrieved was established.

Task D.  (SRS) 1F Evaporator Retrieval.
Sample 1F Evaporator.  Develop Functions and Requirements for Evaporator Retrieval.
FY00 Scope:
Task: A.  FFA Tank Retrieval.
Complete hot deployment of the FFA Tank Retrieval System.  Issue test report.  Develop a small profile
vision system for visual survey of small tanks before and after retrieval.

Description: A.1 ORNL Complete hot deployment of FFA Tank Retrieval System.  Issue a test report on
FFA retrieval deployment with operational data and lessons learned.

Description: A.2 Develop and provide a small profile vision system for visual survey of FFA Tanks.  SRTC
has developed a 2-in. camera system for inspection of the OBG tanks at SRS.  ORR requires another degree
of freedom for the camera head.  This activity will modify SRTC’s camera design and produce equipment
for use at ORR.

Description: A.3  PNNL Assemble test data from FFA retrieval system cold tests and hot demonstrations
and enter into the RTG.
Performing Organizations: ORNL, Other lab/industry; PNNL
Proposed Budgets: ORNL, $101K (ASTD); Site Funds $1250K; SRTC, TFA $125K; PNNL, TFA $25K
Deliverables and Milestones:
- Complete the FFA retrieval hot deployment, 7/00 (ORNL).
- Issue a hot deployment report, 9/00 (PNNL).
- Deliver the small profile vision system for FFA survey, 4/00 (SRTC).

Task B.  (PNNL and ORNL) Horizontal Tank Retrieval Systems
Description: Take design data from this and other systems that could be appropriate for retrieval of MVST.
Develop Functions and Requirements for MVST retrieval.  Provide technical support to ORR for MVST
privatization.  Compare available data on the various retrieval systems to the Functions and Requirements
and issue a recommendation document listing pros and cons for each system relative to MVST retrieval.
This report will be made available to the contractor responsible for MVST waste processing
Performing Organizations: PNNL/ORNL
Proposed Budgets: TFA PNNL $150K; TFA ORNL $50K; EM-40 $50K
Deliverables and Milestones:
- Develop Funcitons and Requirements for MVST retrieval system, 1/00 (ORNL).
- Assemble available data on candidate systems, 4/00 (PNNL).
- Issue a recommendations report, 9/00 (ORNL/PNNL).
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Task C.  Old Burial Ground/ CTS Pump Tank Retrieval Systems
Develop Functions and Requirements for OBG/CTS Pump Tank Retrieval Systems.  Recommend suitable
retrieval systems.
Description:
Task C1: (SRS) Develop Functions and Requirements for OBG/CTS Pump Tank Retrieval.  Select a
retrieval system.  Initiate fabrication of retrieval systems for each facility (share equipment where feasible).
Performing Organization: SRS
Proposed Budgets: TFA $200K; EM-30 $50K

Deliverables and Milestones:
- Develop Functions and Requirements for OBG/CTS Pump Tank retrieval system, 4/00.
- Initiate retrieval system fabrication, 7/00.

Task C2: (PNNL) Recommend Retrieval system (s) based on Functions and Requirements.  Assist Site in
procuring system for FY01 Deployment in OBG Tanks and FY00 Deployment in CTS Pump Tank.
Performing Organization: PNNL
Proposed Budget: $150K
Deliverables and Milestones:
- Assemble the available data on candidate systems, 12/99.
- Issue a recommendations report, 2/00.

Task C.3:  (ORNL) Coordinate efforts between SRS and PNNL Functions and Requirements to address
commonality that will occur between OBF tank retrieval systems at SRS and FFA tank retrieval systems at
ORNL.
Performing Organization:  ORNL
Proposed Budget:  TFA $50K
Milestone: Complete recommendations based upon commonality of OBG and FFA tank Functions and
Requirements, 3/00.
Deliverable: Issue a recommendations document, 3/00.

Task D.  1F Evaporator Retrieval.
Develop and deploy sampling system.
Description:
Task D1: (SRS) Develop evaporator sampling system.  Conduct deployment of evaporator pot sampling
system.  Document characterization data and determine extent to which the evaporator pot must be
retrieved.  Performing Organization: SRS
Proposed Budgets: TFA $150K; EM-30 $200K
Milestones:
- Issue a deployment plan for sampling system including performance objectives, 12/99.
- Deploy a ampling system in 1F evaporator, 3/00.
- Issue a report on required retrieval system performance objectives, 9/00.
Deliverable: Report on retrieval performance objectives, 9/00.
FY01 Scope:
Task A.  Completed
Task B.  Completed

Task C.  OBG Retrieval System
Description:
Task C1: (SRS) Deploy OBG Retrieval System
Performing Organization: SRS
Proposed Budgets: TFA, $400K; EM-40, $750K
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Deliverables and Milestones:
- Complete retrieval system preparations, 4/01.
- Complete deployment in lead tank, 7/01.
- Document performance, lessons learned, issues, 9/01.

Task C2: (PNNL)  Assist Site in Deploying Retrieval System in OBG Tank
Performing Organization: PNNL
Proposed Budget: TFA, $300K
Deliverables and Milestones:
- Assemble available data on retrieval performance, 8/01.
- Issue a recommendations report for subsequent deployment, 9/01.

Task D.  1F Evaporator Retrieval
Develop and deploy retrieval system.
Description:
Task D1.  (SRS) SRS will develop the evaporator retrieval system.  SRS will also conduct deployment of
evaporator pot retrieval system, document lessons learned , ensure final configuration of retrieval
equipment, and ensure final cleanliness of evaporator pot.
Performing Organization: SRS
Proposed Budgets: TFA $150K; EM-30, $200K
Milestones:
- Issue the deployment plan for retrieval system including performance objectives, 12/00.
- Deploy the retrieval system in 1F evaporator, 3/01.
- Issue a performance report on retrieval system deployment, 9/01.
Deliverable: Report on system performance, 9/01.

Task D2.  (PNNL)  Provide technical assistance to ORR and SRS in the deployment of the FFA and
evaporator pot retrieval systems.  Complete preparation of integrated ORR and SRS lessons learned.
Performing Organization: PNNL
Proposed Budget: TFA $150K
Milestone: Issue integrated SRS/ORR performance report and recommendations for small tank retrieval,
9/01.
Deliverable: Issue a performance report for small tank retrieval, 9/01.

Task E.  CTS Pump Tank Retrieval
Task E1.  (SRS) Complete CTS Pump Tank Retrieval.  SRS will complete the retrieval of the CTS pump
tank using the system developed for OBG Tank Retrieval
Performing Organization: SRS
Proposed Budgets: TFA-SRS, $250K: EM-30, $250K
Milestone: Complete CTS Retrieval, 9/01
Deliverable: Issue letter to TFA indicating that retrieval is complete, 9/01.
FY02 Scope:
None.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 900 1250 0 0 0

Leveraged
ASTD 1140 101 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 1140 1001 1250 0

EM-30/40 0 1550 1200 0

Total 1140 2551 2450 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
Considerable interaction with the privatization contractor will be necessary to make results from this
response meaningful to the user.

TFA's Expectation of User Support:
Site User will provide substantial co-funding to support equipment procurement and deployment costs.
Task A: FFA Tank Retrieval.  The ORNL end user is expected to prepare the chosen FFA Tank for
retrieval and to prepare any infrastructure necessary to transfer the waste to another operating tank.  The
end user will complete the ORR process, operator training, and deploy the system.  Task B: Horizontal
Tank Retrieval Systems.  The ORR end user will continue to work with TFA and AEAT to prepare for
MVST privatization as well as for MVCI mixing as necessary.  ORR will be responsible for preparing the
tank site, completing the ORR process, and deploying the system.  Task C: OBG tank Retrieval system.
The SRS EM40 end user is expected to provide operational input to TFA, to prepare the site for the OBG
retrieval equipment, to complete the ORR process, and deploy the system.  Task D: 1F Evaporator
Retrieval.  The SRS end user is expected to prepare the site for the retrieval equipment, complete the ORR
process, and to deploy the system.
TTP for Ongoing Work:
OR-08-SD-10 (ASTD); RL-36-WT-51, SR-36-WT-51
PI for Ongoing Work:
Ben Lewis, ORNL; Mike Rinker, PNNL; Eloy Saldivar, WSRC
Technical Review Strategy:
Task A: FFA Tank Retrieval.  The ORNL end user is expected to review the retrieval methods and
determine acceptability.  Task B: Horizontal Tank Retrieval Systems.  The ORR end user will determine
completeness of retrieval recommendations.  Task C: OBG tank retrieval system, and Task D: 1F
Evaporator Retrieval.  The SRS EM-40 and EM-30 end users will review concepts for acceptability in both
activities.
Other Comments:
TFA contacted the following in developing this response:
Sharon Robinson, ORNL; Ben Lewis, ORNL; Mike Rinker, PNNL; Jerry Morin, WSRC; Bob Blundy,
WSRC
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TFA Point of Contact: Pete Gibbons, TFA Retrieval Technology Integration Manager
Phone: (509) 372-0095, Fax: (509) 372-0065, Email: Peter_W_Gibbons@rl.gov

This technical response applies to the following site needs:
ORR Need ID#: OR-TK-02, Tank Solid Waste Retrieval
ORR Need ID#: OR-TK-03, Sludge Mixing and Mobilization
SRS Need ID#: SR99-3022, In-situ Grouting and/or Retrieval of Waste from Underground Tanks
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Needs Summary:
Heel removal in Tank 19 at SRS in FY99 is expected to render the tank ready for closure in FY00, and heel
removal in Tank 18 is planned for FY00 to support near-term plans to close the entire Tanks 17 – 20 “four-
pack” area.  In situ, real-time measurements to monitor wt.% solids in slurries are needed to optimize
sludge waste removal processes.  Additionally, accurate wt.% solids data will reduce the risk of transfer
line plugging that can occur with high sludge solids content in slurries.  Instruments are also needed to
provide real-time rheological property data such as sludge yield stress to support mixing equipment
deployment.

At ORNL, hot field tests of slurry monitors (i.e., a Coriolis flow meter, an ultrasonic wt.% solids slurry
monitor, and a Lasentec particle-size analyzer) are scheduled for early FY99.  The monitors are installed in
a small shed on top of Gunite Tank W9 and will measure density, wt.% solids, and particle-size distribution
as the waste in Tank W9 is recirculated through a 2-in.-diameter pipeline.  A grinder is scheduled for
installation into the recirculation loop late in FY99 to reduce particles to less than 100m for transfer to the
MVSTs, which is scheduled to begin late in FY99.  Without adequate on-line slurry monitoring capability,
the default mode of operation will be to take grab samples and operate the transfer lines at less than 5 wt.%
solids in the slurry.  This offers a wide safety margin (i.e., 20 wt.% solids is considered an upper bounds) to
avoid inadvertently exceeding operational guidelines.  Validation of on-line slurry monitors for field
operation is needed to reduce the amount of water used for slurry transfer and increase efficiency of
operation.

PROPOSED SCOPE:
Technical Approach:
Wt.% slurry monitoring technology for pipeline application will be developed for tank waste transfer
applications at ORNL and SRS.  Development will focus on a dual Coriolis monitor system to measure
wt.% solids in tank slurries.  This will be a collaborative effort among ORNL, SRS, and FIU to develop test
implementation plans and test loop configuration based on each site's function and design requirements.
The sites will participate in testing and statistical interpretation of the data with the Hemispheric Center for
Environmental Technology at Florida International University (HCET/FIU).  It is expected that HCET will
involve experts and technologies from the DOE sites, industry, universities, and EMSP and will act as an
integrating center of expertise and test bed for the final development of slurry monitoring technologies
applicable to DOE needs.  HECT will identify relevant EMSP work and seek collaborative efforts with
EMSP investigators to begin in FY01.

Based on the results of the ORNL hot field tests in FY99, a determination will be made regarding: a) the
acceptability of the accuracy, precision, and field readiness, b) the need for additional development and
engineering of the monitors, and c) the need to develop other monitors for field testing.  This information
will be used to guide to HCET/FIU in the FY00 test implementation plan.
Progress to Date:
The ORNL slurry monitoring needs have been partially addressed via CMST funding support in FY97-98
through which comparative testing of slurry monitors was conducted on a cold test loop.  The monitors
selected for hot field testing were based on the cold test loop results.  The monitors selected were the
Endress + Hauser Coriolis flow/density monitor, the Lasentec particle-size distribution monitor, and the
ANL wt.% solids ultrasonic monitor.  CMST is providing ORNL FY99 funding to conduct hot field tests
and issue a report on tests results.  CMST also funded ANL in FY97-98 to develop a wt.% solids slurry
monitor that is being tested in the ORNL hot field tests.
Key Products:
- dual Coriolis monitor for measuring weight percent solids in tank slurries
- reports documenting testing and performance of a dual Coriolis monitor.
FY99 Scope:
Task B: Conduct hot field test on slurry monitors at ORNL and a issue report
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Description:
Conduct hot field tests and issue a report on the results with the ANL, Lasentec, and Coriolis monitors.
The Lasentec monitor was provided to ORNL from Hanford via a collaborative ASTD task.  The
instruments are installed in a test loop, inside a small shed, on top of Gunite Tank W-9.  The tank waste
will be mixed and circulated through a 2-in.-diameter line in the instrument shed.
Performing Organization: ORNL (CMST)
Deliverables and Milestones:
- Complete hot field tests on ORNL slurry monitors, 3/30/99.
- Issue a report on hot field tests, 7/30/99.
FY00 Scope:
Task A.  Develop Dual Coriolis Wt.% Solids Monitor
Task A.1:  Define Requirements for Dual Coriolis Monitoring System
Description:  Conduct a slurry monitoring workshop to determine a preliminary design for the dual Coriolis
monitoring system, to establish Function and Design Requirements (F&DR) for wt.% solids monitors at
both ORR and SRS, to establish a test plan for execution at HCET, to determine a schedule of operations
and to assign work responsibilities to all collaborators.
Performing Organizations: SRS, ORNL, CMST, HCET/FIU
Proposed Budget: CMST, $50K
Deliverables and Milestones:
- Complete preliminary design for a dual Coriolis wt.% solids monitoring system, 12/30/99.
- Develop F&DR for ORR wt.% solids monitor, 12/30/99.
- Develop F&DR for SRS wt.% solids monitor, 12/30/99.
- Develop a test plan for development and validation of wt.% solids monitor, 1/30/00.

Task A.2:  Design and Fabricate Dual Coriolis Wt.% Solids Monitor
Description:  Design and fabricate a dual Coriolis wt.% solids monitor to meet the F&DRs developed in
Task A.1.  Of particular importance is the design of a system to provide a filtered, solids-free slipstream of
liquid to one Coriolis monitor.  A self-cleaning or maintenance-free filtration system must be designed and
validated.
Performing Organizations: HCET/FIU, ORNL
Proposed Budgets: CMST/FIU, $50K; CMST/ORNL, $25K
Deliverables and Milestones: Complete design for a dual Coriolis wt.% solids monitor, 2/00.

Task A.3:  Conduct Cold Testing of Dual Coriolis Wt.% Solids Monitor
Description:  Install dual Coriolis wt.% solids monitor into HCET test loop.  Test performance of monitor
and its associated system.  Validate results.  Document results in a technical report.
Performing Organizations: HCET/FIU, ORNL, SRS, CMST
Proposed Budgets: CMST, $150K; FIU, $250K; CMST/ORNL, $50K
Deliverables and Milestones:
- Install monitor(s) in HCET test loop, 3/30/00.
- Complete dual Coriolis tests, 6/30/00.
- Issue report on cold testing of dual Coriolis wt.% solids monitor, 9/30/00.

Task A.4:  Deploy Wt.% Solids Monitor at SRS.
Description:  SRS will initiate tasks to prepare for the deployment of a wt.% solids monitor at SRS.  Of
particular importance is the preliminary planning for the deployment of the dual Coriolis system at SRS
that is scheduled to occur in FY01.
Performing Organization: SRS
Proposed Budgets: TFA, $50K; EM-30, $50K
Deliverables and Milestones:

Task A.5:  Deploy Wt.% Solids Monitor at ORNL
Description:  Develop plans for deployment of dual Coriolis monitor system at ORNL.
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Performing Organization: ORNL
Proposed Budget: CMST, $25K
Deliverables and Milestones:

Task B.  Completed FY99

Task C.  Rheology Measurement Instrumentation
Description:  SRS will take the lead in performing a vendor survey to locate a commercial rheology
measurement instrument to monitor tank mixing.  SRS will procure the rheology measurement instrument
and install it at the SRS site.
Performing Organization: SRS
Proposed Budgets: TFA, $100K; EM-30, $100K
Deliverables and Milestones:
- Report on results of vendor search and selection of rheology measuring system, 1/30/00.
- Install a rheology measurement system into tank at SRS, 8/30/00.
FY01 Scope:
Task A.  Develop Dual Coriolis Wt.% Solids Monitor
Task A.1:  Complete
Task A.2:  Complete
Task A.3:  Complete
Task A.4:  Deploy Wt.% Solids Monitor at SRS.
Description: SRS will take the lead in deploying the dual Coriolis system for the monitoring of wt.% solids
in tank slurries at SRS.  SRS will collaborate with HCET and ORNL in planning, and will be the lead in
scheduling and responding to design and safety reviews.  HCET will collaborate with SRS in the design
and fabrication of all necessary mechanical components required to support the deployment of the dual
Coriolis system.
Performing Organizations: SRS, HCET/FIU
Proposed Budgets: CMST, $150K; EM-30, $150K, CMST/FIU, $50K
Deliverables and Milestones:
- Complete safety and design reviews, 5/30/01.
- Complete deployment of tank slurry monitor, 8/30/01.

Task A.5:  Deploy Wt.% Solids Monitor at ORNL
Description: ORNL will deploy the dual Coriolis monitor at ORNL for the monitoring of wt.% solids in
tank slurry.  This deployment will consist of an upgrade of at-tank field instruments at Gunite Tank W-9
and hot field tests.
Performing Organizations: ORNL, HCET/FIU
Proposed Budgets: CMST, $100K; CMST/FIU, $50K
Deliverables and Milestones:
- Complete upgrade to dual Coriolis monitors on Gunite Tank W-9, 2/28/01.
- Report on the performance of the dual Coriolis monitor at Gunite Tank W-9, 7/30/01.

Task B:  Completed
Task C:  Completed

Task D:  Develop Slurry Monitor to Predict Pipeline Plugging
Task D.1:  Define Requirements for Pipeline Plugging Monitor
Description:  Conduct a design and planning workshop to be held at the beginning of FY01.  The purpose
of this workshop will be to choose the best slurry parameter for prediction of pipeline plugging, to
determine the measurement technique to be used to monitor this parameter, to establish a test plan for
execution at HCET, to determine a schedule of operations, and to assign work responsibilities to all
collaborators.  The best slurry parameter predictive of pipeline plugging must be identified along with a
technology to measure the parameter in real time.
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Performing Organizations: SRS, ORNL, HCET/FIU, CMST
Proposed Budget:  CMST/FIU, $50K
Deliverables and Milestones: Submit an experimental test plan to evaluate slurry monitors for pipeline
plugging, 12/30/00.

Task D.2:  Test Pipeline Plugging Monitors
HCET, with the assistance of ORNL, will design and implement an experimental test system for a slurry
monitor system to predict pipeline plugging.  Additional transport properties such as particle-size
distribution, particle population, and viscosity will be studied to provide monitoring capability for the on-
set of plugging.  A probable candidate for testing would be the Lasentec particle-size analyzer, which can
provide particle-size distribution and particle count.  The best slurry parameter predictive of pipeline
plugging will be identified along with a technology to measure the parameter in real time.  This
experimentation will require an upgrade of the FIU test loop to handle slurry flows in a 2-in.-diameter
pipeline.
Performing Organizations: ORNL, HCET/FIU
Proposed Budgets: CMST, $100K; FIU matching funds, $25K
Deliverables and Milestones:
- Upgrade test loop to accommodate flows in 2 inch diameter pipe, 3/30/01.
- Install monitor to predict pipeline plugging in HCET test loop and begin testing, 3/30/01.
- Complete slurry monitor tests for pipeline plugging, 6/30/01.
- Submit report on evaluation of pipeline plugging monitor performance, 9/30/01.
FY02 Scope:
Task A.  Develop Dual Coriolis Wt.% Solids Monitor
Task A.1:  Complete
Task A.2:  Complete
Task A.3:  Complete
Task A.4:  Deploy Wt.% Solids Monitor at SRS.
Description:  Evaluate performance of dual Coriolis monitor for determining wt.% solids and issue a report
on performance.
Performing Organization: SRS
Proposed Budget: $25K
Deliverables and Milestones: SRS will issue a technical report on the performance of the dual Coriolis
monitor for determining wt.% solids in SRS wastes.

Task B:  Completed
Task C:  Completed

Task D:  Develop Slurry Monitor to Predict Pipeline Plugging
Task D.1:  Complete
Task D.2:  Complete
Task D.3:  SRS Deploy Slurry Monitor to Predict Pipeline Plugging
Description:  SRS will take the lead in deploying a tank slurry monitor to predict pipeline plugging at SRS.
SRS will collaborate with HCET in planning, and will be the lead in scheduling and responding to design
and safety reviews.  SRS and HCET will collaborate in the design and fabrication of all necessary
mechanical components required to support the deployment of the slurry monitor to predict pipeline
plugging.
Performing Organizations: SRS, HCET/FIU
Proposed Budgets: CMST, $125K; EM-30, $150K
Deliverables and Milestones:
- Complete safety and design reviews for slurry monitor to predict pipeline plugging, 5/30/02.
- Complete deployment of slurry monitor to predict pipeline plugging, 8/30/02.
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Task E: HCET/FIU Document Findings and Results of Slurry Monitor Development Activities
Description: FY02 will be the closeout year for the validation and deployment of tank slurry monitors.
HCET/FIU will support deployment of a tank slurry monitor to predict pipeline plugging at SRS and at any
other DOE sites expressing interest.  HCET will document the findings and results of all slurry monitor
development and deployment activities.
Performing Organizations: HECT/FIU
Proposed Budgets: CMST, $100K; FIU, $100K
Deliverables and Milestones: Complete a report on tank slurry monitor development and deployment
activities, 9/30/02.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 150 0 0 0 0

Leveraged
ASTD 100 0 0 0
CMST 163 350 500 250
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 197 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 460 500 500 250

EM-30/40 125 150 225 0

Total 585 650 725 250

Funding Comments:
Performance Agreement required with site(s) in FY00?
SRS has ASTD funding for SEA Wt.% Suspended Solids Probe deployment.  Deployment schedule needs
to be built into SRS baseline planning and allocation of EM-30 support through the SRS Program Board.
Confirmation of the approval of the SRS Program Board should be provided to TFA in a letter or MOU in
FY99 to ensure required site support to achieve project objectives.
TFA's Expectation of User Support:
Conduct safety, design, and readiness reviews.  Prepare risers for deployment.  Deploy probe and platform.
Conduct hot verification tests.
TTP for Ongoing Work:
No TFA TTP currently supports Task A-C.  For Task A, support is provided though FETC Contract DE-
AC-21-96-MC33126 for the SEA Probe and deployment at SRS through ASTD Proposal “Increased Tank
Waste Processing Through Implementation of a Characterization Technology.”  For Task C, CMST support
is provided to ORNL through TTP OR17C231 and ASTD funding is provided through TTP OR08SD10.
PI for Ongoing Work:
Task A: Terry Phillips, WSRC, (803) 208-8081and David Cremer, SEA (505) 884-2300
Task C: CMST - Tom Hylton, ORNL, (423) 576-2225; ASTD – Ben Lewis, ORNL, (423) 576-4091
Technical Review Strategy:
30% and 100% design reviews by SRS, safety, and operational readiness reviews prior to deployment of
the SEA Wt.% Suspended Solids Probe.
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Other Comments:
TFA contacted the following in developing this response:
Task A: Terry Phillips, WSRC (803) 208-8081and David Cremer, SEA, (505) 884-2300
Task B: Pete Gibbons, Numatec, (509) 372-4926
Task C: Tom Hylton, ORNL, (423) 576-2225 and Sharon Robinson, ORNL, (423) 574-6779
TFA Point of Contact: Tom Thomas, TFA Characterization Technology Integration Manager

Phone: (208) 526-3086, Fax: (208) 526-0665, Email: trt@inel.gov
This technical response applies to the following site needs:
ORR Need ID#: OR-TK-04, Sludge Mixing and Slurry Transport
Hanford Need ID#: RL-WT032-S, Monitoring of Key Waste Physical Properties During Retrieval and
Transport
SRS Need ID#: SR99-2037, Tank Heel Removal/Closure Technology
SRS Need ID#: SR99-2044, Demonstrate In-Situ Characterization Weight Percent Probe
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Needs Summary:
ORR has approximately 180,000 gal of mixed RH-TRU sludge and 800,000 gal of mixed non-TRU
supernate stored in underground tanks.  The GAAT, OHF, and BVEST waste must be retrieved,
consolidated in the MVST, and immobilized to meet transportation and disposal requirements for Waste
Isolation Pilot Plant (WIPP) or the Nevada Test Site (NTS).  Solid/liquid separations (SLS) equipment is
required to manage the excess water generated during sluicing of waste between tank farms and/or to
maintain the desired feed composition for the treatment facility.  There is a need to manage the excess
water generated during sludge retrieval operations.  Sludges and supernate/sluice water must be separated
in a fast, cost-effective manner during waste transfer and treatment operations.

PROPOSED SCOPE:
Technical Approach:
A cross-flow filter (CFF) system, modular evaporator, and modular ion exchange system are being
deployed at ORNL, and an evaporator is being deployed at SRS as part of the Accelerated Site Technology
Deployment (ASTD) program.  TFA, ASTD, and EM-30 fund these projects.

TheCFF system, evaporator, and ion exchange system are being installed at the ORNL MVSTs.  The CFF
will be used to treat supernatant solutions during the ORNL sludge conditioning activities through FY00.
This task will also deploy an in-line solids monitor that will be operated in series with the SLS equipment.

In FY00 technical support will be provided to the consolidation of RH TRU sludge in the MVSTs, long-
term operating and maintenance data will be collected, and the SLS performance will be evaluated.
Support will also be provided to other DOE sites such as INEEL and Hanford to assist in SLS flowsheet
development, equipment specification preparations, cost estimating, and procurement activities.   New,
alternative SLS technologies will be identified and preliminary evaluation for DOE tank wastes will be
performed.  Using bench-scale test equipment and chemical surrogates for DOE tank waste, alternative
methods for chemical cleaning of CFF systems will be evaluated.  Various acids and chelating agents will
be considered for effectiveness in dissolution of fouling deposits.

In FY01, samples of supernate and sludge from the MVSTs and/or other DOE tank wastes will be obtained
and tested to validate the effectiveness of cleaning methods for CFFs.  Support will be provided to other
DOE sites (e.g., INEEL and Hanford) to assist in SLS flowsheet development, equipment specification
preparations, cost estimating, and procurement activities.  New, alternative SLS technologies will be
identified and preliminary evaluation for DOE tank wastes will be performed.
Progress to Date:
SLS
In FY96, the TFA conducted an initial survey of SLS methods for GAAT system application, performed
laboratory and bench-scale testing with waste simulants, and developed the preliminary design for the SLS
demonstration system.  TFA-supported activities in FY96 included settling and CFF tests in a hot cell using
GAAT sludge samples and preparation of equipment specifications for the SLS demonstration system.
EM-30 supported additional hot cell tests using a sample of sludge from Tank W-25 of the MVSTs.  In
FY97, the TFA supported ORNL in rescoping the design of the SLS demonstration system for application
at the MVSTs, selecting a vendor for design of the SLS demonstration system, and monitoring the activities
of the vendor during the initial design of the SLS demonstration system.

The design of the SLS demonstration system was completed in FY98.  Fabrication of the system began in
February 1998 and was complete by the end of November 1998.  The piping and electrical systems are
expected to be completed in January 1999.  Preparation of safety documentation, NEPA documentation,
and readiness assessment criteria have begun.  The Radiochemical Engineering Development Center
(REDC) SLS system was fabricated in FY97 and installed in a hot cell for deployment in FY98.

In FY98, the decision was made to deploy a solids-monitoring device to monitor the solids content of the
feed to the MVST SLS system.  This is needed for process control to provide a continuous indication of
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suspended solids content.  This will help minimize personnel exposure from sampling and analysis
operations.  Safety considerations may also limit feed solid content.  A variety of solids monitors from
industry and the DOE laboratories were cold tested in FY97 under the CMST-CP.  In FY98, hot testing of
the recommended solids monitors was conducted during slurry transfer operations associated with the
GAAT remediation.
The solids monitor for the MVST SLS system has been procured and is expected to be installed and ready
for operation in March 1999.
Key Products:
- Design and fabricate CFF, 11/98.
- Deploy CFF at ORR, 3/99.
- Draft a report on operations of MVST SLS system, 7/30/99.
- Issue reports evaluating system operation and summarizing cross-site technology transfers, 9/30/00,
9/30/01.
FY99 Scope:
Task A. SLS-MVST
Description:  The CFF system will be delivered, installed, and used to treat supernatant solutions during the
ORNL sludge consolidation activities.
Performing Organization: ORNL
Deliverables and Milestones:
- Deploy the SLS system in MVST, 3/31/99.
- Complete a draft report documenting operational performance of MVST SLS system, 7/30/99.
FY00 Scope:
Task A.  CFF-MVST
Description:  Evaluation of system performance during operations to treat supernatant solutions during
ORNL sludge consolidation activities.
Performing Organization: ORNL
Proposed Budget: $150K
Deliverables and Milestones:  Complete letter report summarizing SLS system performance and cross-site
technology transfers, 9/30/00.
FY01 Scope:
Task A.  CFF-MVST
Description:  Evaluation of system performance during operations to treat supernatant solutions during
ORNL sludge consolidation activities.
Performing Organization: ORNL
Proposed Budget: $100K
Deliverables and Milestones:  Complete letter report summarizing SLS system performance and cross-site
technology transfers, 9/30/01.
FY02 Scope:
None.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 240 0 100 0 0 0

Leveraged
ASTD 846 150 100 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 1086 150 200 0

EM-30/40 200 200 200 0

Total 1286 350 400 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
TFA expects EM-30 to provide operational support in the deployment at ORNL.
TTP for Ongoing Work:
OR08SD10
PI for Ongoing Work:
Technical Review Strategy:
Technical reviews will be conducted on SLS system performance reports.
Other Comments:
TFA contacted the following in developing this response:
Sharon Robinson, Tim Kent
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: (423) 576-6845, Fax: (423) 574-7229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
ORR Need ID#: OR-TK-04, Sludge Mixing and Slurry Transport
ORR Need ID#: OR-TK-05, Tank Sludge and Supernatant Separations
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Needs Summary:
ORR has old deteriorating waste-storage tanks that contain sludge heels that have been determined to be of
negligible risk to health, safety, and the environment.  However, it will be very costly to remove the waste
from tanks with limited access ports.  Residual waste in the concrete walls and liners of the waste tanks
may also dictate the need for tank closure.  A technology is needed to in situ stabilize these sludge heels as
part of tank closure.  Additional fill material to occupy tank void space may also be required to meet
closure criteria.  The tank closure approach to be demonstrated will use a grout mixture, selected for its
chemical and physical properties that reduces the mobility of hazardous and radioactive sludge
constituents.  The process will emphasize the complete mixing of sludge with the grout components.

ORR has a multitude of USTs of varying size, orientation, and access capability.  The ORR GAATs are
vertical concrete tanks buried under approximately 6 feet of overburden.  The larger GAAT tanks are 50 ft
in diameter though the TH-4 GAAT tank is 20 ft in diameter.  Upon completion of on-going retrieval
operations, the ORR tanks will contain sludge heels that have been determined to be of negligible risk to
health, safety, and the environment.  A technology is needed to in situ stabilize these sludge heels as part of
tank closure.

WVDP has two 70-ft diameter vertical tanks.  Technologies that allow for grout delivery and mixing during
closure operations are desired.

The OHF tanks at ORR are horizontal carbon steel tanks.  The ORR Federal Facilities Agreement (FFA)
tanks are 50- to 5000-gal vertical and horizontal stainless tanks with limited access.  Some of ORR’s OHF
and FFA tanks are similar to the solvent extraction tanks in SRS’s Old Burial Grounds.  The SRS tanks are
horizontal tanks ranging from 8 to 11 ft in diameter and 10 to 38 ft long and were primarily used to store
spent solvents.  Most are about 20 ft long and have 3- to 4-in diameter risers at one end.  An insitu grouting
technology for the closure of the horizontal tanks at ORR and the solvent tanks at SRS is needed.

INEEL and Hanford have also expressed interest in a grout delivery/mixing technology for some of their
tanks.

In summary, there is a need for an in situ grouting technology that accommodates the varying size and
configuration of tanks and yet entrains the residue in a stable form.

PROPOSED SCOPE:
Technical Approach:
Technical success consists of hot deployments of an aggressive grout-injection, sludge-mixing approach
(referred to as Multi Point Injection (MPI®) technology) for ORR Old Hydrofracture Tanks, ORR vertical
TH-4 tank, and SRS solvent extraction Tank S-21.

The advantage of high-pressure, grout-injection systems such as MPI® over low-pressure or gravity-flow
systems is the enhanced degree of mixing achieved.  Application of MPI® technology results in the
production of a uniformly mixed monolith of grout and waste.  The implementation of this technology may
allow for larger quantities of residual material to remain in waste tanks and, therefore, may result in
reduction of retrieval costs.

The following steps are part of the TH-4 MPI® vertical tank effort:

- A cold demonstration of MPI® technology was performed at a 15-ft diameter vertical tank in Duncan,
Oklahoma, FY98.
- The appropriate grout formulations for stabilizing and closing the 20-ft diameter vertical GAAT TH-4
tank was selected, FY98.
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- Obtain regulatory approval to close TH-4 using MPI® technology, FY00.
- Complete a hot deployment test of MPI® on GAAT TH-4, FY01.
- Issue a hot deployment performance report, FY01.

The following steps are being performed for the horizontal tank deployment:

- Select the ORR OHF and SRS OBG S-21 candidate tanks for hot deployment grouting and closure, FY99.
- Issue a cold demonstration grout-injection test plan, FY99.
- Complete grout-injection cold demonstration tests, FY99.
- Issue cold demonstration test report, FY99.
- Complete hot deployment closure of a selected ORR OHF tank, FY00.
- Complete hot deployment of technology for selected OBG S-21 solvent tank, FY00.
Progress to Date:
During FY98 ORR cold demonstrated a multi-point grout-injection technology for mixing grout with tank
sludge leading to tank stabilization.  This cold demonstration was performed on a 15-ft diameter tank in
Duncan, Oklahoma, consistent with future ORR goals to use the technology for stabilizing their 20-ft
diameter GAAT TH-4 tank.  In addition, grout studies were performed to select appropriate grout
formulations for stabilizing and closing the TH-4 tank.  This testing demonstrated the feasibility of the
approach and provides a basis for interacting with regulators and planning the hot deployment activity for
tank TH-4.  Results from the FY98 tests as well as a technical description of the MPI®  technology are
contained in the ORR report, ORNL/TM-13710, “In Situ Grouting Technology Demonstration and Field
Specifications Overview for Hot Deployment of the Multi-Point-InjectionTM System in Gunite and
Associated Tank TH-4,” by J.L. Kauschinger, R. D. Spence, and B.B. Lewis.
Key Products:
Mid-size tanks:

- Produce a published report on (1) cold demonstration of MPI® technology for GAAT Tank TH-4, and (2)
development and validation of grout formulation for in situ disposal of wastes in tank TH-4, FY98.
- Conduct a hot demonstration of MPI® technology for GAAT Tank TH-4, FY01.
- Issue a performance report documenting results of GAAT Tank TH-4 demonstration, FY01.

Large tanks:

- Complete a report that assesses applicability of MPI® technology for larger DOE tanks, FY99.

Small tanks:

- Conduct a cold demonstration of grout injection technology for horizontal tank, FY99.
- Produce a report describing the cold-demonstration test and select/validate grout formulations for use with
the selected ORR OHF tank and the selected SRS solvent tank (Tank S-21), FY99.
- Conduct a hot deployment of grout injection for ORR OHF horizontal tank, FY00.
- Issue a performance report documenting grout injection for ORR OHF horizontal tank, FY00.
- Conduct a hot deployment of grout injection for SRS S-21 OBG solvent tank, FY00.
- Submit a performance report documenting grout injection for SRS S-21 OBG solvent tank, FY00.
FY99 Scope:
Task A: Application of MPI® Technology for Horizontal Tanks
Description:  ORR will prepare for a FY00 hot deployment of OHF tank closure using Ground
Environmental Services' MPI® technology for horizontal tank closure applications.
Performing Organizations: ORNL and Ground Environmental Services
Deliverables and Milestones: A.1: Issue end-of-year status report.
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Task B:  Evaluate Applicability of MPI® Technology for Large-Diameter Tanks
Description: Prepare report on applicability of MPI® technology for large-diameter waste tanks.
Performing Organizations: ORNL and Ground Environmental Services
Deliverables and Milestones: B.1: Issue a publishable report on applicability of the MPI® technology for
large-diameter waste tanks, 8/16/99.

Task C:  Application of MPI® Technology for Small, Limited-Access Tanks
Description: ORR will perform a cold demonstration of grout injection/mixing technology for limited-
access, small horizontal tanks.
Performing Organizations: ORNL, SRS, and Ground Environmental Services
Deliverables and Milestones:
C.1: Identify candidate ORNL FFA and SRS OBG tanks for hot demonstration of grout-injection
technology, 11/20/98.
C.2: Issue the cold demonstration grout-injection test plan, 2/26/99.
C.3: Complete the grout-injection cold demonstration tests, 8/16/99.
C.4: Issue the cold demonstration test report, 9/17/99.
FY00 Scope:
Task A: Application of MPI® Technology for Horizontal Tanks
Description: Technically support regulatory and technical preparations for a FY01 hot deployment of TH-4
closure using Ground Environmental Services' MPI® technology for moderately-sized cylindrical tank
closure applications.  The purpose of this task is to fill TH-4, to prove the MPI® works for moderately
sized tanks, and to close TH-4.
Performing Organizations: ORNL and Ground Environmental Services
Proposed Budgets: $150K (EM-40 funding, $150K)
Deliverables and Milestones: A.1:  Issue s year-end status report, 9/30/00.

Task B:  Completed

Task C: Application of MPI® Technology for Small, Limited-Access Tanks
Description: Perform FY00 hot deployments of grout injection/mixing technology for limited-access, small
horizontal tanks at ORR (an OHF tank) and SRS (one OBG solvent extraction tank, S-21).
Performing Organizations: ORNL, SRS, and Ground Environmental Services
Proposed Budgets: $600K (ORNL) and $600K (SRS) (EM-40 funding of  $600K per site.)
Deliverables and Milestones:
C.1 Complete a hot deployment test on ORNL OHF tank, 3/10/00.
C.2 Complete a hot deployment test on SRS OBG S-21 solvent extraction tank, 7/30/00.
C.3 Issue a performance report for ORNL test, 9/30/00.
C.4 Issue a performance report for SRS test, 9/30/00.
FY01 Scope:
Task A:  Application of MPI® Technology for Horizontal Tanks
Description:  Perform hot deployment of MPI® on mid-size TH-4 tank.
Performing Organizations: ORNL and Ground Environmental Services
Proposed Budget:  $500K (EM-40 funding of $500K)
Deliverables and Milestones:
A.1 Complete a hot deployment test on TH-4, 7/15/01.
A.2 Issue a performance report, 9/30/01.
FY02 Scope:
None.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 935 1350 500 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 935 1350 500 0

EM-30/40 0 1325 0 0

Total 935 2675 500 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
Yes: both sites (ORR and SRS) need to commit to performing hot deployments of grout injection/mixing in
small horizontal tanks.  The results need to be documented in publishable reports acceptable for broad
distribution.
TFA's Expectation of User Support:
EM-40 will provide co-funding to cover infrastructure support costs necessary for the hot deployments.
These include ES&H/HP/management oversight, interfacing with regulators, tank/waste characterization,
general site preparation work, operations support for SARs, tank riser interface systems, tank operations
deployment staff, etc.
TTP for Ongoing Work:
OR1-6-WT-51 (ORNL) and SR1-6-WT-51
PI for Ongoing Work:
Ben Lewis, ORNL and Robert Blundy, SRS
Technical Review Strategy:
Multi-point grout-injection for a 20 ft diameter vertical tank (TH-4) was reviewed during the March 1998
TFA midyear review.  ORR will have state regulator and site operational readiness reviews before hot
demonstration of the technology in FY01.  Grout injection of smaller horizontal tanks is a collaborative
effort of ORR and SRS and benefits by dual site planning and review for the cold demonstration in FY99
and state regulator and site readiness reviews before hot demonstrations take place in FY00.
Other Comments:
ORR plans to perform an ASTD-funded sludge-removal operation from Tank TH-4 before tank closure
using the MPI® technology.  SRS will be closing its solvent tanks under CERCLA and plans to perform its
hot demonstration as a treatability study.  It will use results from the FY99 horizontal tank cold
demonstration in preparing its Treatability Study submittal document for approval by its state regulators.
TFA contacted the following in developing this response:
Ben Lewis, ORNL, ph: 423-574-4091; Robert Blundy, SRS, ph: 803-952-6788
TFA Point of Contact: Larry Bustard, TFA Closure Technology Integration Manager

Phone: (505) 845-8661, Fax: (505) 844-1480, Email: ldbusta@sandia.gov
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This technical response applies to the following site needs:
WVDP Need ID#: OH-WV-904, High Level Waste Tank Closure
ORR Need ID#: OR-TK-09, Tank Closure
SRS Need ID#: SR99-3022, In-situ Grouting and/or Retrieval of Waste from Underground Tanks
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Needs Summary:
The DOE is encouraging the sites to implement advanced technology at the sites to solve waste
management problems.  The TFA successfully demonstrated at ORR a novel evaporator deployed at the
tank farm, and cesium removal to treat the evaporated supernate.  SRS has a need for a novel evaporator to
reduce the volume of blowcrete at the Consolidation Incineration Facility; this serves as a second
deployment of a demonstrated technology.  The experienced engineering and operations staffs from the
initial ORR deployment are assisting the SRS staff.

ORR:  ORR has approximately 180,000 gal of mixed RH-TRU sludge and 800,000 gal of mixed non-TRU
supernate stored in underground tanks.  The GAAT, OHF, and BVEST waste must be retrieved,
consolidated in the MVST, and immobilized to meet transportation and disposal requirements for Waste
Isolation Pilot Plant (WIPP) or the Nevada Test Site (NTS).  The baseline plan for treatment of ORNL tank
waste is to concentrate the supernate by evaporation to remove cesium from the supernate by ion exchange,
grout the waste for disposal at the NTS, and solidify sludge for disposal at the NTS or the WIPP.  The
sludge compositions vary considerably from tank farm to tank farm.  Pretreatment of some waste streams
may be required to meet the feed requirements for the solidification process.  Pretreatment to remove
cesium and other radionuclides and/or to reduce the volume of high-activity TRU waste may be required,
particularly if WIPP does not gain approval to accept remote-handled TRU waste.

SRS: The Consolidated Incineration Facility (CIF) capacity at SRS for treating some waste streams is
limited by the secondary waste stabilization system.  The wet Air Pollution Control System (APCS) uses an
offgas scrubber that generates a liquid secondary waste, called blowdown, that is cement stabilized before
disposal to meet regulatory requirements.  The CIF stabilization process cannot treat blowdown at the
estimated generation rate of 50,000 gal/yr based on expected annual waste treatment needs.  This will result
in CIF curtailing incinerator feeds and reducing CIF waste treatment capacity, including benzene generated
by the DWPF.  A secondary problem caused by the limited ability to manage the blowdown waste is the
high total dissolved solids content solution that the scrubber system must operate with.  High total
dissolved solids leads to carryover of solids into the offgas filtration system and frequent change out of
High-Efficiency Particulate Air (HEPA) filters.  Reducing the generation of secondary liquid waste will
allow CIF to treat projected waste volumes while minimizing the quantity of stabilized grout requiring
disposal, and reducing the frequency and cost of HEPA change outs.

PROPOSED SCOPE:
Technical Approach:
ORR:  The GAAT, OHF, and BVEST wastes are being retrieved and consolidated in the MVST.
Evaporation and cesium removal technology are being implemented to minimize the volume and activity of
tank waste liquids.  An integrated single-stage, sub-atmospheric evaporator and highly selective crystalline
silicotitanate (CST) ion exchange system are being deployed in FY99.  Decanted or filtered supernate from
the MVSTs will be routed to the cesium removal and evaporator systems.  Cesium is removed from the
supernate before the evaporation processing step.  Distillate from the evaporator is routed to site liquid
effluent treatment and the concentrate is routed to the CITs for interim storage.  The concentrate will be
immobilized in the future to meet transportation and disposal requirements for the NTS.  The remaining
sludge in the tanks will be solidified for disposal at the NTS or the WIPP.  The loaded CST will also be
packaged for disposal at NTS.  Cost savings are realized by removing Cs from the supernate, because the
overall cost of transporting and disposing of the grouted waste and the small volume of loaded CST will be
much less than that of transporting and disposal of the untreated waste.  Funding in FY00 supports
evaluation of system operations and knowledge transfer to other DOE sites.  The potential for temperature
increase, gas release, and cesium desorption will also be evaluated for its impact on storage, transportation,
and disposal.  Currently, CST loading is limited by NTS WAC.  Funding in FY01 will support evaluation
of system operations and knowledge transfer to other DOE sites.

SRS: A CIF blowdown evaporator is being deployed at SRS.  Using evaporation to concentrate the waste
before to stabilization and disposal will reduce the volume of secondary liquid waste.  Evaporation will also
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allow the APCS to operate at much lower dissolved solids concentration and increase HEPA filter life.  The
CIF is a mixed waste incinerator providing treatment of low-level radioactive and hazardous solid and
liquid waste.  A wet APCS and HEPA filters are used to condition the hot gas stream from the incinerator
before to stack discharge.  The APCS uses re-circulated water to provide gas cooling and particulate
removal.  During normal operation, the APCS water contains a total dissolved solids concentration in the
range of 1 – 3 wt. %, and a Total Suspended Solids (TSS) concentration in range of 0.1 – 0.3 wt. %.  If the
dissolved solids concentration increases beyond 3 wt. %, frequent HEPA filter change-outs are required.
To prevent frequent change-outs, the dissolved solids concentration is lowered periodically by draining (or
blowing down) some of the “dirty” water and replacing it with clean “make-up” water.  The “dirty” APCS
water, called blowdown, contains both dissolved and suspended (flyash) solids scrubbed from the
incinerator gas stream.  The blowdown secondary waste is stabilized in Portland cement to meet regulatory
disposal requirements.

The expected operational scheme is to integrate the evaporator into the existing plant configuration.  A
small blowdown liquid flow ranging between 1.0 – 5.0 GPM will be continuously transferred from the
APCS re-circulation system for concentration in the evaporator.  Typically the feed blowdown to the
evaporator will be removed from the APCS during normal incinerator operation.  When the incinerator is
not operating, blowdown will be taken from a liquid waste storage tank.  The evaporator overhead vapor
will be combined with the APCS off-gas flow and discharged from the facility stack.  The concentrate will
be transferred to hold tank for storage before to cement stabilization.
Progress to Date:
ORR: Cesium Removal and Evaporator at ORR
In FY98, the ORNL evaporator system was partially upgraded and operated in a batch mode to provide
additional storage capacity for ORNL and to provide operating data to support the SRS deployment
activities.  Approximately 82,000 gal of supernatant was concentrated to approximately 40,000 gal, and
approximately 42,000 gal of waste was discharged to the Process Wastewater Treatment Plant (PWTP) for
further treatment and discharge to the environment.  Activities were then undertaken to install the cesium
removal systems and integrate it with the evaporator system in Building 7877.  The systems are being
upgraded so that they can operate in parallel or in series to optimize operational efficiency while ensuring
that cesium decontamination factors in the evaporator distillate are met.

SRS: The task was initiated in FY98. Test plans were prepared, reviewed, and approved by ORR and SRS.
Bench-scale evaporation tests were conducted at ORR for two CIF scrubber samples.  A pilot-test system
was constructed at SRS and tested with water.

Bench-scale evaporation tests were performed in FY98 with two types of actual SRS blowdown solution.
These tests were performed at both atmospheric pressure and at a vacuum of 16 inches Hg (gauge).
Evaporation was controlled at 5 vol.% increments to determine the maximum point at which evaporation
can be utilized without foaming and fouling.  The volatility of trace mercury and its fate in reporting to the
condensate along with radionuclides was studied.  Work in FY99 will build upon the prior years’ work with
the SRS waste solutions and be expanded to include new SRS blowdown compositions and the effect that
an increase in the amount of undissolved solids has upon foaming potential and its control.

Startup of the pilot system, a small-scale forced-circulation evaporator, was conducted in FY98 with water.
In FY99, pilot-test data on heat flux, required flow velocity, desired operating pressure, and carryover of
trace radioactive and hazardous components are expected from testing of CIF feed.  The pilot unit operation
will also provide initial operating conditions to target for the full-scale evaporator.  A simulant composition
will be developed for pilot-scale testing that may also be used in acceptance testing for the full-scale
evaporator.

The technical requirements establish the evaporator Functional Requirements and the process interfaces
between the current plant and the planned evaporator.  These requirements are then translated into
equipment requirements for the evaporator vendor via the procurement specification.
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Several technical exchange sessions were held between ORNL and SRS personnel on the Out-of-Tank
Evaporator.  Lessons learned in the development and operation of the ORNL evaporator were applied to the
flowsheet design for integrating an evaporator system into the CIF plant configuration.  These sessions also
provide useful information in the development of the technical requirements for the CIF evaporator.
Modification of the CIF process flowsheet is complete and shows the integration of the new evaporator into
the CIF ACPS configuration.  The modified flowsheet includes the process connections to existing APCS
components and the new equipment needs for evaporator operation.  A mass balance analysis of the CIF
process was performed to determine the required capacity for the evaporator.  The capacity was based on
the volume reduction required to ensure the CIF stabilization process can solidify the concentrate for
disposal, and on providing lower total dissolved solids and TSS concentrations in the APCS to increase
HEPA filter life.  The analysis included characterizing the composition of the incinerator waste feeds, and
then using projected feed rates to determine both the composition and volume of blowdown generated from
incinerating the waste.

Using the information gained in the lessons learned, flowsheet analysis, and experimental work, an
equipment specification was prepared for the evaporator system.  This specification was reviewed, revised,
and used in the RFP for the evaporator system in the first quarter of FY99.  Additional plans for FY99
include:

- Develop the CIF/evaporator technical interface requirements.
- Prepare and distribute an RFP for procurement of the evaporator system.
- Award a vendor contract for design and fabrication of the evaporator.
- Complete evaporator design, fabrication, and delivery to SRS.
- Initiate the design of CIF/evaporator interface piping, electrical, and control systems.
Key Products:
ORR:
- deployment of Evaporator/Cesium Removal system, 5/31/99
- report documenting evaporator/cesium removal system during FY00, 11/30/00

SRS:
- Procurement specification providing the design requirements for a CIF evaporator, FY99.
- Test report documenting the pilot-scale testing to evaluate evaporator scaling and foaming, FY99.
- Fabrication and delivery of the CIF evaporator to SRS, FY99.
- Test report documenting the demonstration testing of the evaporator at CIF, FY00.
FY99 Scope:
Task A.  Evaporator/Cesium Removal at ORNL
Description:  The evaporator and cesium removal equipment will be upgraded and installed in Building
7877.  The system will be operated for five 20,000-gal campaigns, processing high cesium and nitrate
wastes.
Performing Organization: ORNL
Deliverables and Milestones:
- Complete the qualification phase of the ORNL evaporator/cesium removal system, 1/30/99.
- Issue a report on the ORNL evaporator/cesium removal operation, 4/30/99.

Task B.  Bench-Scale Support for CIF Evaporator
Description:  Provide laboratory-scale testing of feed streams to set initial operating condition and address
problems that might arise during startup.  These studies include an examination of factors that contribute to
foaming such as organic content, ash content, pH, and salt content.  Test several CIF blowdown materials
in a pilot-scale evaporator to set plant operating conditions.  The effects of trace volatile components on
environmental permits will be evaluated.  A simulant composition will be developed for vendor testing.
Performing Organizations: SRTC, ORNL
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Deliverables and Milestones:
- Issue test plans for CIF evaporator studies including performance objectives, 11/30/98.
- Develop vendor feed compositions and obtain baseline data, 5/30/99.
- Complete evaporator foaming tests and issue test report, 8/31/99.
- Operate the bench-scale evaporator using newly generated CIF blowdown samples, 9/30/99.
- Determine the effects of trace volatile components on environmental permits, 9/30/99.

Task C.  Engineering Support for CIF Evaporator
Description:  Finalize the technical specifications for procurement, evaluate vendor proposals, provide
technical support to vendor, and follow design, fabrication, and acceptance tests.  Begin engineering of site
upgrades and site construction required for installation.  Prepare cold test plans for the CIF system.
Performing Organizations: SRS/CIF, ORNL
Deliverables and Milestones:
- Issue a work plan for CIF evaporator deployment support, 11/15/98.
- Prepare a technical assessment of evaporator vendor proposals, 4/15/99.
- Issue a cold checkout (at vendor) test plan, 7/30/99.
- Issue a report on SRS CIF evaporator deployment support 8/30/99.
- Issue a letter documenting receipt of evaporator system at CIF, 9/30/99.
- Issue the CIF cold checkout (at vendor) test report, 9/30/99.

Task D.  Procurement of CIF Evaporator
Description:  ORR personnel will procure the evaporator system for deployment at the SRS CIF using input
from OR08SD11-B&E and SR08SD10-B&D to the technical specifications.  The RFP will be issued by the
ORR procurement department, the bids evaluated, and contract awarded.  This task will provide direct
support for vendor activities—design, fabrication, testing, and delivery to SRS.
Performing organizations: ORNL
Deliverables and Milestones:
- Issue an RFP for procurement of SRS CIF evaporator, 12/30/98.
- Report receipt of the SRS CIF evaporator system, 9/30/99.
FY00 Scope:
Task A.  Evaporator/Cesium Removal at ORNL
Description: The system will be operated for six 20,000-gal campaigns, processing dilute cesium and
nitrate wastes.  The potential for temperature increase, gas release, and cesium desorption will be evaluated
for its impact on storage, transportation, and disposal.
Performing Organizations: ORNL
Proposed Budget:  $910K
Deliverables and Milestones:
- Complete a report documenting evaporator/cesium removal operation with concentrated feed during
FY99, 11/30/99.
- Complete processing of approximately 220,000 gal MVST supernatant through ORNL's
evaporator/cesium removal system, 9/30/00.

Task B.  Bench- and Pilot-Scale Support of the CIF Evaporator
Description:  Provide technical support and address problems that might arise during checkout, startup, and
operations.  Test cement waste form for toxic leachability.
Performing Organizations: SRTC, ORNL
Proposed Budgets:  $500K ($300 SRTC, $200K ORNL)
Deliverables and Milestones:
- Issue recommendations for operating conditions for nonradioactive cold operations of the CIF evaporator,
11/30/99.
- Issue a report on stabilization studies, 4/30/00.
- Issue recommendations for initial operating conditions for hot operations of the CIF evaporator, 5/31/00.
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- Issue a final deployment plan, detailing operational procedures and incorporating findings from the TFA
peer review and site readiness review, 4/00.
- Issue an interim operational status report, 9/00.

Task C.  Engineering Support of CIF Installation, Testing, and Startup
Description:  Coordinate site construction, installation, and shakedown tests.  Prepare safety documentation
and operating procedures.  Support startup including operational readiness assessment, shakedown test
planning and execution, test planning, and startup support.  Develop operating procedures.  Develop and
optimize operating campaign plan.  Begin hot operations and integrate the operation of the evaporator into
the CIF system.
Performing Organizations: SRS/CIF, ORNL
Proposed Budget:  $210K ($105K SRTC, $105K ORNL).
Deliverables and Milestones:
- Complete CIF installation, 12/31/99.
- Prepare a summary report documenting evaporator performance during cold tests, 3/31/00.
- Issue a report on SRS CIF Evaporator startup, 9/30/00.

Task D.  Procurement of CIF Evaporator
Description: Provide vendor technical support during startup and initial operations.
Performing Organizations: ORNL, Vendor
Proposed Budget:  $175K
Deliverables and Milestones: Report status of procurement activities for SRS CIF evaporator system,
9/29/00
FY01 Scope:
Task A.  Evaporator/Cesium Removal at ORNL
Description: The system will be decontaminated and decommissioned.  Approximately 25,000 Ci Cs-137
will be loaded on 1,800 gal of CST and transported to the NTS or certified and placed in temporary storage.
Performing Organization: ORNL
Proposed Budget: $310K
Deliverables and Milestones: Complete a report documenting the evaporator/cesium removal operation
with dilute feed during FY00, 11/30/00.

Task B.  Bench- and Pilot-Scale support of the CIF evaporator
Description:  Provide technical support during operation.  Compare bench- and full-scale evaporator data.
Performing Organizations: SRTC, ORNL
Proposed Budgets: $150K SRTC, $150K ORNL
Deliverables and Milestones:
- Issue a plan for continued operations, 3/01.
- Issue a topical report focusing on technical performance of implementation, 6/30/01.
- Issue a final operational report and technical evaluation, 9/30/01.

Task.  C. Engineering support of CIF evaporator operation
Description: Technical support for radioactive operation.
Performing Organizations: SRS/CIF, ORNL
Proposed Budget: $105K SRTC, $105K ORNL.
Deliverables and Milestones: Issue final operational report on initial radioactive operation, 9/30/01.
FY02 Scope:
None.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 0 0 0 0 310

Leveraged
ASTD 4349 1795 820 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 4349 1795 820 0

EM-30/40 2200 1300 810 0

Total 6549 3095 1630 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
ORR:  TFA expects EM-30 to provide operational support in the deployment at ORNL.
SRS:  TFA expects the CIF to provide operational and installation support, assist in providing the necessary
permits, handle all of the waste streams, and collaborate with BNFL and DOE-SR management.
TTP for Ongoing Work:
OR08SD11, SR08SD10, OR08SD11
PI for Ongoing Work:
Joe Walker, ORNL.  Paul Taylor, Al Mattus and Tim Kent, ORNL; Charles Nash, Richard Hane,
SRS/SRTC; Marshall Looper, SRS/CIF
Technical Review Strategy:
The TFA’s TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at
key technology stage transitions.
Other Comments:
TFA contacted the following in developing this response:
Sharon Robinson, Tim Kent, Joe Walker, Marshall Looper
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: (423) 576-6845, Fax: (423) 574-7229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
ORR Need ID#: OR-TK-11, Tank Supernatant Pretreatment
SRS Need ID#: SR99-1011, Demonstrate Evaporation Technologies to Reduce Generation of Secondary
Waste Volume from Consolidated Incineration Facility
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NOTE: The TFA did not receive sufficient funding to commence work on this technical response in FY00.
The technical response presented below describes what the TFA would have done, had funding been
available.

Needs Summary:
Tanks at Hanford have leaked waste to the vadose zone.  The leaked waste inventory and its distribution is
a key source term input for assessing viable alternatives for further tank waste retrieval and tank closures.
It is also key input to tank closure performance evaluations.  Currently there are large uncertainties
associated with the leak waste inventory and there is a need to reduce those uncertainties through vadose
zone characterization.

There is a need for alternative technologies to conventional core drilling for characterization of
contaminant distribution, that are fast, economical, and minimize intrusion to the vadose zone.  These
technologies should 1) qualitatively and semi-quantitatively screen the soil column for Contaminants of
Potential Concern (COPCs) and in so doing identify zones of contamination in the tank backfill material
and vadose zone below; and 2) obtain soil samples at selected depths for confirmatory laboratory analysis.
The technology must be capable of detecting metal pipes and obstructions and selectively seal any borings
introduced into the soil column to eliminate any potential pathway for contaminant leakage to the aquifer.

PROPOSED SCOPE:
Technical Approach:
The technical approach utilizes Hanford's tank farms as the test location for a cone-penetrometer
assessment of vadose-zone contaminant distribution.  The cone penetrometer can be deployed with one of
two probes, a multi-sensor probe or a soil sampler probe.

The multi-sensor probe includes a sodium-iodide gamma detector and a x-ray florescence detector as well
as a magnetometer, inclinometer, and a moisture sensor.  As the cone penetrometer is pushed into the
Hanford vadose zone, the multi-sensor probe screens for key tank waste constituents and provides to the
operator a qualitative and semi-quantitative profile of COPCs.  After completion of this profiling operation,
the cone penetrometer is offset slightly and pushed into the Hanford vadose zone with its soil sampler
probe.  This probe is used to obtain discrete samples at operator selected depths.  Multiple samples can be
retrieved during each probe push without withdrawing the outer cone penetrometer push pipe.

Data obtained is used to revise the vadose-zone contamination assessment for the Hanford tank farms.

Development / demonstration of improved or alternative sensors for the multi-sensor probe is the TFA-
supported activity.  For example, the current sodium-iodide gamma detector might be replaced with a
higher resolution xenon-gas gamma detector.  Selection of the sensors for improvement will be made in
consultation with the cone penetrometer users within Hanford's Groundwater Vadose Zone Integration
Project.

Progress to Date:
Pre-deployment activities supportive of cone-penetrometer application at the Hanford tank farms are
mostly complete.  These include probe engineering, cone penetrometer platform readiness, procedure
development and training, site contractor and DOE-RL concurrence, probe development and cold
verification testing activities at vendor facilities and near the recently emplaced wells at the Immobilized
Low-Activity Waste-Disposal Complex site.  By the end of March 1999 the cone penetrometer technology
will be transitioned to Hanford's Groundwater Vadose Zone Integration Project for use at Hanford
(including some tank farm deployment).

Key Products:
- Completion of cone-penetrometer cold-test activities at the Immobilized Low-Activity Waste (ILAW)
Disposal Complex Site.  (FY99)
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- Transition of the cone penetrometer technology to the Hanford Groundwater Vadose Zone Integration
Project for use within Hanford Tank Farms and other sites.  (FY99)
- Addition of improved and/or alternative sensors to the cone penetrometer capability.  (FY00)

FY99 Scope:
Task A: Initial Cone Penetrometer Probe Cold Demonstration.
Description:  Both the multi-sensor and soil sampler probes will be utilized during an initial cold
demonstration of the cone penetrometer system at the ILAW site.
Performing Organizations: Lockheed Martin Hanford Company
Deliverables and Milestones:
A.1: Complete initial cone penetrometer probe cold demonstration at ILAW site, 3/31/99.
A.2: Transition cone penetrometer capability to Hanford's Groundwater Vadose Zone Integration Project
for use at Hanford, 3/31/99.

FY00 Scope:
Task A: Provide improved or alternative sensors for cone penetrometer use.
Description:  Improved or alternative sensors will be developed for use with the cone penetrometer.  For
example, the current sodium-iodide gamma detector might be replaced with a higher resolution xenon-gas
gamma detector.  Selection of the sensors for improvement will be made in consultation with the cone
penetrometer users within Hanford's Groundwater Vadose Zone Integration Project.
Performing Organizations: TBD
Proposed Budgets:  $200K (TFA) and $200K (EM-30)
Deliverables and Milestones:
A.1 Sensor design and test package, 9/30/00.
FY01 Scope:
None.
FY02 Scope:
None.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 960 200 0 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 960 200 0 0

EM-30/40 960 200 0 0

Total 1920 400 0 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
50/50 cost sharing
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TTP for Ongoing Work:
RL0-7-WT-61
PI for Ongoing Work:
Al Noonan
Technical Review Strategy:
Gate review held 3/98.
Other Comments:
TFA contacted the following in developing this response:
Al Noonan and Tom Thomas
TFA Point of Contact: Larry Bustard, TFA Closure Technology Integration Manager

Phone: 5058458661, Fax: 5058441480, Email: ldbusta@sandia.gov
This technical response applies to the following site needs:
Hanford Need ID#: RL-WT013, Establish Retrieval Performance Evaluation Criteria
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Needs Summary:
The present plans for the 54 million gallons of Hanford tank waste are to retrieve the waste from the
underground tanks, separate the wastes into a high-level fraction (containing most of the radionuclides and
hazardous materials) and into a low-activity fraction containing most of the waste.  Because of the
relatively large amount of contaminants in the ILAW form, the rate of release must be slow and the rate
limited for hundreds of thousands of years.  Estimating such a long-term release rate from short-term
experiments (even those lasting many years) requires a strong database and an understanding of the
degradation process.  The database must be expanded so the effect of different glass compositions on long-
term performance can be determined.  An important part of this need is to understand how glass
composition impacts the rate of sodium ion exchange in LAW glasses, which has been found to
significantly affect the calculated pH in the disposal system and thus the long-term radionuclide release
rate.

Waste forms are typically developed to minimize the rate of release as measured by a variety of test
methods.  Current ILAW product specifications require PCT testing and ANS 16.1 testing of the waste
forms, which involve testing the waste form in an environment where water is abundant and where
chemical effects are minimized.  These test methods will not be representative of the expected disposal
system environment at Hanford.  Therefore, a release rate test method yielding results that can be related to
the waste form release rate under expected service conditions is needed as a basis for Phase 2 ILAW
product specifications.  Such tests must examine a wider set of environmental conditions than product
acceptance tests and will form the basis of the Performance Assessment for the disposal action.

PROPOSED SCOPE:
Technical Approach:
This work will be performed in collaboration with the glass analyses being performed for Improving Waste
Loading in HLW Glass and improving the Solubility of Problem Constituents in Hanford’s Waste Glass
(Technical Response 99073).  The task is also integrated with the Hanford Performance Assessment task
funded by EM-30.  As a prerequisite, a thorough understanding of the disposal environment is needed to
ensure the applicability of the tests and resulting data.  A methodology must be developed to a high level of
confidence that the vendor’s waste forms satisfy both the contract specifications and the performance
requirements being determined for the disposal facility.  At SRS and WVNS, HAWs are immobilized on
site in borosilicate glass.  The product specifications were developed via evaluation of glass performance in
the anticipated disposal environment based upon extensive experimental studies including parametric
corrosion tests, repository simulation tests, and in situ or burial tests.

However, due to the highly variable nature of Hanford ILAW and its disposal via shallow land burial, glass
performance will have to be linked to the disposal facility to provide a valid performance assessment of the
ILAW disposal system.  A short-term test or suite of tests (<90days) for evaluation of Hanford ILAW
waste forms with respect to long-term performance would be very beneficial.

In addition, the definition of bounding acceptable composition regions for Hanford LAW forms would
provide a benchmark for checking the acceptability of composition variations that will be inherent in
Hanford’s ILAW and would mitigate technical risks involved with choosing the immobilized waste
formulations for Hanford ILAW.  Furthermore, a test or suite of tests will have to be identified early in this
project that adequately links glass composition to long-term performance in the shallow land disposal
facility.

This task will result in 1) an evaluation of a suite of tests and their relative importance and linkage to
Performance Assessment and long-term glass performance modeling and 2) a bounding or qualified
composition region with high confidence of satisfying the long-term performance requirements dictated by
the respective disposal facilities.  Care will be taken to examine existing information (e.g., SRTC and
PNNL studies funded by HWVP concerning the effect of minor or trace constituents) on the performance
and release characteristics of expected Hanford ILAW and applicable IHAW forms, respectively.
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Compositional effects will be related to glass performance and observations during the testing.
Throughout this task coordination and collaboration with two key EMSP tasks will be maintained (B. P.
McGrail, PNNL- glass leaching mechanism and P. Dove, GA Tech – fundamental glasses).  Throughout
the test program care will be taken to ensure the testing protocols are technically reviewed and deviations
from testing (ASTM) will be cross-checked with other tests and glass performance data generated through
other programs (e.g., HLW).

Progress to Date:
In FY98 a review of the literature on glass testing for long-term performance was completed and reviewed
in December 1998 with the technical team and user.  The independent review of the Performance
Assessment strategy will be completed in FY99.  The December 1998 technical review meeting included
representatives from the EMSP researchers, Catholic University (BNFL) glass formulators, the TFA
technical team, Immobilization TAG, and the Performance Assessment technical team.  The meeting
resulted in a consensus on technical approach, an identification of areas of technical uncertainty, and “best
practice” approach to resolving the uncertainties.
Key Products:
Detailed report on glass analysis techniques and applicability to long-term performance evaluation.
FY99 Scope:
Task A: Relate LAW Glass Composition to Long-Term Performance.
Description:  Conduct sufficient technical exchange meetings to develop a consistent strategy uniting glass
formulation and durability with Performance Assessment requirements.  Identify the key results from the
planned test strategy with data needs in the Performance Assessment.  Tie the test results (PCTs and Vapor-
Phase Hydration Tests in FY99) to leaching data and theory to begin developing a basis for using the test
data and modeling consistent with ASTM C-1174 standard for evaluating long term performance of glass
waste forms.  (Note funding has been reduced to this task in FY99 and scope reductions, i.e., primarily the
number of glasses to be tested, will be made.)

Interface with PNNL technical lead for the ILAW Performance Assessment and Vitreous State Laboratory
for relevant glass compositions to ensure that the bounding composition region is appropriate and practical.
Perform 90C PCTs  (short- and long-term) and 150C 14-day Vapor Hydration Tests on a statistically
selected set of glasses consistent with the available funding (additional glasses required will be added in
FY00).  Limited lower temperature VHTs and longer term PCTs will also be performed.  Study results to
determine consistency of data and patterns with respect to known glasses with known long-term
performance (natural glasses and well-characterized standards).

Provide 1000 lbs. of the previously developed and characterized ILAW analytical test standard.
Performing Organizations:  PNNL, SRTC, ANL
Proposed Budgets:  See Proposed Funding Profile
Deliverables and Milestones:
1. test plan and strategy with a documented technical basis
2. year end status of PCT and VHT data and applicability to the Performance Assessment model
development
3. analytical test standard (1000 lbs.) with documentation for LAW glass.
FY00 Scope:
Task A: Relate LAW Glass Composition to Long-Term Performance.
Description: After an evaluation of the FY99 results, additional data with increased variation on key
identified components will be identified and completed.  Refinement or modification of the test strategy
will be made.  Note: there are no existing tests that provide a solid technical fit to this need.  All results will
be indirect and will have to be tied to long-term performance via glass dissolution and theory.  Therefore,
as the data are reviewed and interfaced with the Performance Assessment modeling, “holes” will be
identified and this task will develop that additional data.
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Identify the additional compositional variations required beyond the FY99 data and complete those glasses
(PCTs and VHTs).  Test the results from FY99 versus leaching theory; identify critical components;
determine the role of phase separation and crystallization, if applicable.  Develop a model relating the data
to performance.

The Hanford Performance Assessment task will fund collaborative PUF tests at PNNL and associated tests
at ANL as well as meeting participation as appropriate.
Performing Organizations: SRTC, PNNL [PNNL, University of Florida, Georgia Tech, and University of
Arizona are funded under EMSP to perform related glass work]
Proposed Budgets: See Proposed Funding Profile
Deliverables and Milestones:
1.identification of components that strongly influence long-term performance as either to enhance or to hurt
2. further validation of the chosen tests and their appropriateness.
FY01 Scope:
Task A: Relate LAW Glass Composition to Long-Term Performance
Description: To support the Performance Assessment, at least preliminary results are required by April
2001.  This task will take the results of the previous two years' work and integrate those results with the
Performance Assessment testing and strategies and testing related to the HLW program.

Because of the complexity of this task and the difficulty in validating short-term testing for long-term
performance, additional testing is expected.  Use PCT and VHT data to define the boundaries of acceptable
composition will be developed; additional work will be conducted to provide the technical basis for an
acceptable test protocol that can be performed in less than 90 days with a technically valid prediction of
long-term leaching.

The Hanford Performance Assessment task will fund collaborative PUF tests at PNNL and associated tests
at ANL as well as meeting participation as appropriate.
Performing Organizations:  SRTC and PNNL
Proposed Budgets: See Proposed Funding Profile
Deliverables and Milestones:
1. description of the leaching test data and the relationship to long-term performance to be used to support
the Performance Assessment
2. description of the test protocol that meets the specifications of this need.  Development needs will be
identified and a path for resolution proposed.
FY02 Scope:
Task:  Support the Second Data Call for the Performance Assessment
Description:  Address the technical review comments and strengthen the basis for the test protocol.
Performing Organizations:  PNNL and SRTC
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 550 1200 800 600 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 550 1200 800 600

EM-30/40 0 1200 300 300

Total 550 2400 1100 900

Funding Comments:
Performance Agreement required with site(s) in FY00?
None.
TFA's Expectation of User Support:
The Hanford Performance Assessment task will fund collaborative PUF tests at PNNL and associated tests
at ANL as well as meeting participation as appropriate.
TTP for Ongoing Work:
RL3-7-WT-31, SR1-6-WT-31
PI for Ongoing Work:
John D. Vienna, PNNL, David K. Peeler, SRTC
Technical Review Strategy:
Internal technical review is built into the current tasks by having technical reviews and evaluation of the
results in progress and the test strategy.  Key experts from PNNL, SRTC, the Catholic University, the TFA
TAG, and the EMSP researchers are invited to participate.
Other Comments:
TFA contacted the following in developing this response:
This response was developed out of the technical review meeting on 12/17-18/98 including PNNL, SRTC,
TFA TAG, Catholic University, and 3 EMSP researchers in glass and geochemistry.
TFA Point of Contact: Bill Holtzscheiter, TFA Immobilization Technology Integration Manager

Phone: (803) 725-2596, Fax: (803) 725-4704, Email: earl.holtzscheiter@srs.gov
This technical response applies to the following site needs:
Hanford Need ID#: RL-WT015, Standard Method for Determining Waste Form Release Rate
Hanford Need ID#: RL-WT034-S, Long-Term Performance of LAW Forms
Hanford Need ID#: RL-WT066, Compositional Dependence of the Long Term Performance of Glass as a
Low-Activity Waste Form
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Needs Summary:
A method is needed to estimate the surface area of vitrified LAW.  Performance Assessment analyses of
LLW disposal systems must estimate the source term from the disposal system.  The source term is related
to the contaminant release rate from the waste form.  The contaminant release rate from glasses is
proportional to the surface area reachable by moisture moving through the disposal system.  As glass cools
it experiences internal stresses and strains that may cause the glass to crack and hence increase the surface
area on the glass.  External stresses (for example, those caused by movement of the canister during
handling and transportation) could also increase surface area.

In addition, cracks may expose imperfections in the waste form (internal gas pockets, nucleation sites,
devitrification regions), which may cause increased contaminant release rates.  Relatively little is known
about the long-term behavior of such cracks.  Yet the total contaminant release must be known (or at least
estimated) for thousands of years.  The status of technology for measurement and aging is not known.  To
support Performance Assessment analyses of Hanford’s LAW disposal system, the following information
regarding waste form cracking within a waste package is needed:  1) crack patterns, fines generation, and
surface area of glass waste form, 2) glass surface area reachable by moisture, 3) unsaturated hydraulic
properties of cracked glass waste form, and 4) the impact of aging on these properties.

PROPOSED SCOPE:
Technical Approach:
A test strategy will be developed based on previous studies of glass waste form cracking.  A stepped
approach will be followed beginning with a review of existing results largely from previous DWPF cold
run analysis, then to small-scale testing followed by prototype units.  The testing program will utilize
smaller containers that will allow glass-filled containers to be produced at a statistically developed set of
conditions.  These conditions will span the expected variations in fill and cooling rates, glass compositions,
and other variables determined to be important to the state of the final waste form.  Containers will be filled
with glass within the anticipated variation of the privatization vendors’ glass formulation, expected fill
rates, and container cooling conditions.  Once the containerized waste forms are produced, they will be
characterized.  This will include surface area and crack area determinations, estimate of glass fines, area
reachable by moisture, and determination of unsaturated hydraulic properties.  Variables impacting surface
area and fines generation will be identified.  The smaller-scale work will be used to make a qualitative
determination of the role of fines production in controlling the surface-to-volume impact on predicted
leaching.  The results of testing with smaller glass waste form samples will be validated through the
characterization of a prototypic ILAW package meeting the specifications and expected production
conditions for the glass waste form and package.  Test results from prototypic waste containers should be
used to model the controlling parameters (cooling rate, stresses introduced by configuration, movement,
impacts, etc.).   Because there is considerable importance to the utilization of the data in the Performance
Assessment models, several issues associated with data integration by the users are recognized here:
- Leaching is determined by the quantity of flow across the surface area, not the surface area (this part of
the modeling is a part of the Performance Assessment).
- The value needed is not an absolute surface-to-volume ratio, but an effective (seen by the water) surface-
to-volume ratio.
- This task cannot be performed separately from the description of the waste disposal system.
? Care should be taken to avoid introducing excessive conservatism, but the full range of the privatization
contractor’s compositions and geometry should be tested.
Progress to Date:
N/A
Key Products:
- Recommended test strategy to address the Performance Assessment need for glass cracking data
- Technical reports on the extent and properties of cracking in Hanford simulated LAW glasses.
FY99 Scope:
None.
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FY00 Scope:
Task A: Develop Test Strategy and Test Plan
Description: A test strategy will be developed based on previous studies of glass waste form cracking.  The
test strategy will consider previous testing methods and test results.  A task plan will be written that 1)
details methods to determine the important variables that affect glass' effective surface area and 2)
identifies appropriate testing methods.  Previous studies and results from relevant burial and large-scale
glass cracking tests will be evaluated.  An overall experimental and analysis plan will be completed.  The
test strategy will project how the results will be used for input to the Performance Assessment and the
models accepted for that process.
Performing Organizations:  TBD
Proposed Budget:  $50K
Deliverables and Milestones:
- technical report on previous studies of glass waste form cracking and test methods
- recommended test strategy to address Performance Assessment need for glass cracking data.

Task B:  Small-Scale Container Cracking Studies
Description:  Prepare test plan for small-scale tests to implement glass cracking test strategy.  Set up or
modify existing equipment to duplicate glass formulations, fill rates, and cooling protocols.  Prepare the
first small-scale, glass-filled containers for evaluation.  Evaluation and analysis may be performed non-
invasively by real-time radiography or CT.  The small cans will allow CT to be performed.  Next, cut open
the cans and visually confirm the CT results, estimate the fines generation and, using a developed protocol,
estimate the total effective surface area of the glass.  Do these experiments over the statistically designed
experimental range.
Performing Organizations:  TBD
Proposed Budget: $350K
Deliverables and Milestones:
- Test plan and specification for the preparation of the test containers.
- Report the results of testing.
FY01 Scope:
Task A:  Completed

Task B:   Small-Scale Container Cracking Studies
Description:  Complete small-scale testing to evaluate effective surface area, fines generation, and
hydraulic properties of crack glass.  Document results of small-scale tests.  Utilize the results to develop a
model of controlling parameters.
Performing Organizations:  TBD
Proposed Budget:  $200K
Deliverables and Milestones: Technical report on small-scale testing on the extent and properties of
cracking in Hanford simulated LAW glasses.

Task C:  Prototypic Container Cracking Studies
Description: Prepare test plan for tests on prototypic container to validate small-scale tests.  Fill a full-sized
container with glass under conditions that best approach those expected during vitrification of LAW at
Hanford.  Compare the results to the small-scale studies performed during FY00 and FY01.  Before doing
this experiment, interface with the TFA Product Acceptance Team and BNFL to ensure that new
information does not change the scope of this study.  Fill this full-sized container using simulated feed or
use a prototypic glass-filled container prepared by the BNFL RPP Privatization team.  Cut this container
open and evaluate the cracking behavior, effective surface area, and fines generation.  Compare results to
those obtained on small-scale containers.  Utilize the results to modify a model of controlling parameters.
Performing Organizations:  TBD
Proposed Budget:  $300K
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Deliverables and Milestones:
- test plan for tests on prototypic container to validate small-scale glass cracking tests
- technical report on glass cracking studies on prototypic container and comparison with small-scale testing.
FY02 Scope:
None.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 171 400 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 100 0

EM-50 Total 0 171 500 0

EM-30/40 30 600 0 0

Total 30 771 500 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
Considerable interaction with the privatization vendors and sharing of process operating conditions is
required to make results from this response meaningful to the user.
TFA's Expectation of User Support:
Necessary agreements are established between the Principal Ivestigators and the Privatization Vendors to
contain the scope of this task to relevant formulations and operating conditions.  The Hanford Performance
Assessment task will supply information concerning expected disposal facility conditions.
TTP for Ongoing Work:
PI for Ongoing Work:
Technical Review Strategy:
- TAG
- Select several National Experts to review both experimental plan and final report.
Other Comments:
TFA contacted the following in developing this response:
TFA Point of Contact: Bill Holtzscheiter, TFA Immobilization Technology Integration Manager

Phone: (803) 725-2596, Fax: (803) 725-4704, Email: earl.holtzscheiter@srs.gov
This technical response applies to the following site needs:
Hanford Need ID#: RL-WT016, Glass Monolith Surface Area



Tanks Focus Area
FY00-FY02
Technical Response #: 99050

Response Title: Surface Barrier Testing

Needs Summary:
Infiltration control via surface barriers at the Hanford tank farms and the ILAW facility are important
towards demonstrating that these facilities’ performance requirements will be met.  Because of cost and
cultural value considerations, the Hanford Site is considering barrier designs (such as RCRA Subtitle C or
sand-gravel capillary barriers) as variations on the historically identified “Hanford barrier.”  The design life
for such barriers at Hanford is 1,000 years.  Additional field testing of RCRA Subtitle C and sand-gravel
capillary barriers is desired to better understand the validity of this design life estimate.

PROPOSED SCOPE:
Technical Approach:
Under CMST program sponsorship, Sandia National Laboratories has a multi-year Alternative Landfill
Cover Demonstration (ALCD) project currently underway in Albuquerque, New Mexico.  Six barrier
designs are undergoing water-balance monitoring under arid conditions similar to those of the Hanford Site.
Included are RCRA Subtitle C and two capillary barrier covers.

Historically, RCRA barriers have been referred to as 30-year barriers, even though the design life is
indefinite and depends on the extent to which the barrier is maintained.  To provide the requested improved
understanding of barrier design life (Hanford specifies a 1,000-year life), the TFA proposes the following
technical approach:

1. Improve communication between Sandia ALCD staff and Hanford personnel regarding on-going Sandia
water balance field testing of RCRA Subtitle C and capillary barriers and Hanford design and testing of the
Hanford Barrier.
2. Examine/analyze natural analogue sites to gain insight regarding long-term stability of capillary and
evapotranspiration covers.  Possible analogue sites include capillary barrier analogues within Anasazi sites
in the arid southwest.  The Hanford region of Washington State will also be assessed for applicable
analogues.
3. Test barrier performance for postulated failure mechanisms such as subsidence of a capillary barrier.
4. Prepare a report describing a design, a design life, and its technical basis for the proposed ILAW facility
surface barriers.
Progress to Date:
The ALCD has completed the construction of six different test covers and related instrumentation.  It is
currently in the third year of water-balance monitoring.  Two additional years of funding from CMST are
expected.  The Western Governor’s Association and the EPA have endorsed the project.  It has
involvement from the EPA and state regulators throughout the western United States.  Progress from the
ALCD led to the rewrite of the EPA Landfill Closure Design Guideline (currently in editing).  The
expected revised guidance will allow for capillary barrier designs for RCRA/CERCLA closures.

The Hanford Barrier Program has performed hydrologic modeling and field-testing of the Hanford Barrier
design.  This barrier has a design life of 1,000 years.

DOE’s Innovative Technology Research Development (ITRD) program at Sandia National Laboratories is
working with Hanford to determine the commercial availability of interim barriers when needed for
Hanford tank farms.  These interim-action barriers would be used to reduce or stop migration of leaked
waste from Hanford tanks.  It is anticipated these barriers would have a design life on the order of 30 years.
Key Products:
1. Enhanced communication between Hanford and Sandia ALCD barrier programs.  ALCD data relevant to
Hanford will be provided to TFA and Hanford personnel.
2. A report describing insights gained from natural analogue sites on long-term, capillary, and
evapotranspiration barrier stability.
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3. A subsidence test will be performed for a capillary barrier; test results will be documented to the TFA
and Hanford in a report.
4. A report describing a design, a design life, and its technical basis for the proposed ILAW facility surface
barriers.
FY99 Scope:
None.
FY00 Scope:
Task A: Hanford/SNL Interactions on Hanford Needs.
Description:  SNL ALCD staff will meet with Hanford personnel to better understand their barrier
effectiveness needs and to identify existing ALCD results relevant to Hanford.
Performing Organization: SNL
Proposed Budget: $25K
Deliverables and Milestones: Letter report to TFA and Hanford identifying existing ALCD results relevant
to Hanford, 1/15/00.

Task B: Natural Analogues
Description:  Natural analogues for capillary barrier and evapotranspiration cover use at Hanford will be
studied; insights gained will be documented in a report.
Performing Organization: SNL
Proposed Budget:  $250K
Deliverables and Milestones:  Report on natural analogues for barriers and applicability to Hanford, 8/1/00

Task C: Capillary-Barrier Subsidence Test
Description: SNL has previously done subsidence testing of other barrier types for both the DOE and EPA
at its Albuquerque facility.  The test facility is reusable and would be configured to test a capillary barrier
under subsidence conditions.  Results from the Hanford-specific subsidence test would be provided to the
TFA and Hanford personnel.
Performing Organization: SNL
Proposed Budget:  $250K
Deliverables and Milestones: Report on capillary-barrier subsidence test, 8/1/00.
FY01 Scope:
Task D: Design Recommendation for ILAW Disposal Facility Surface Barriers. Description:  Information
from Hanford and Sandia surface barrier programs will be utilized to finalize a design recommendation for
the ILAW facility surface barriers.  The design life and its technical basis will be summarized in a technical
report provided to the TFA and ILAW disposal project.
Performing Organizations: PNNL and SNL
Proposed Budget: $500K
Deliverables and Milestones: Report documenting recommended surface barrier design, 7/30/01.
FY02 Scope:
None.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 525 500 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 525 500 0

EM-30/40 0 525 0 0

Total 0 1050 500 0

Funding Comments:

Performance Agreement required with site(s) in FY00?
None.
TFA's Expectation of User Support:
Hanford's ongoing barrier programs would support Hanford's interface with SNL ALCD staff on site
barrier needs.
TTP for Ongoing Work:
PI for Ongoing Work:
Stephen F. Dwyer, 505-845-0595
Technical Review Strategy:
TFA TAG, Hanford ILAW, and Hanford Vadose Zone, Groundwater, and River Integration Project Expert
Panel.
Other Comments:
The estimated natural recharge rate at the proposed disposal facility location is 3 mm/year.  The
specifications for the Hanford Barrier are 0.5 mm/year for 1000 years.  These specifications are used in the
baseline Performance Assessment modeling of the facility.  Sensitivity analyses indicated that a 3-mm/year
recharge rate for the entire life of the facility is acceptable.  Use of the barrier provides additional margin in
the assessment.  Barrier testing/analyses would support assertions that the barriers provide this additional
margin for long periods of time.

The first four ILAW vaults will be the existing Hanford grout vaults that were previously constructed and
not used.  They do have a leachate collection system that will operate early in the vaults’ lifetime.
TFA contacted the following in developing this response:
Fred Mann, Fluor Daniel Northwest, and Stephen Dwyer, Sandia National Laboratories.
TFA Point of Contact: Larry Bustard, TFA Closure Technology Integration Manager

Phone: (505) 845-8661, Fax: (505) 844-1480, Email: ldbusta@sandia.gov
This technical response applies to the following site needs:
Hanford Need ID#: RL-WT017, Long-Term Testing of Surface Barrier
Hanford Need ID#: RL-WT018, Testing of Sand-Gravel Capillary Barrier



Response Title:Tanks Focus Area
FY00-FY02
Technical Response #: 99102

Barriers for Tanks/Tank Farms Closure

NOTE: Considering the three site needs cited below and the other TFA technical responses already
prepared to directly respond to them, the TFA proposed additional work more strategic in nature.  This
work would have tied together the longer-term aspects of tank barrier technology development.  However,
since the TFA did not receive sufficient funding to commence work on this technical response in FY00, a
fully developed technical response was not prepared.

Problem and Proposed Scope:
The Subsurface Contaminants Focus Area (Subcon) and EM-40 have invested significantly in long-term
and alternative barrier designs and testing for inactive waste site and landfill closure and for disposal site
design and closure.  Issues and DOE policy decisions surrounding requirements for long-term barriers (i.e.,
1000 years) remain to be resolved.  The Hanford barrier program has evaluated multiple options and
conducted short-term research in alternatives to clay caps.  However, requirements for long-term surface
and subsurface barriers for tanks and tank farm closure have not been adequately determined or addressed.
A strategic investment is proposed to better evaluate the tank farm barrier regulatory requirements,
understand current barrier effectiveness compared with those requirements; and integrate with ongoing
barrier activities (e.g., Sandia's Alternative Landfill Cover Demonstration (ALCD) project; Hanford
Barrier, Subcon planning, etc.) to identify tanks-specific work that may require investment.  Position papers
will be developed that support a DOE policy decision.

This technical response applies to the following site needs:
Hanford Need ID#: RL-WT017, Long-Term Testing of Surface Barrier
Hanford Need ID#: RL-WT018, Testing of Sand-Gravel Capillary Barrier
Hanford Need ID#: RL-WT061, Reactive Barriers to Contaminant Migration
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Needs Summary:
During Phase I of Privatization at Hanford, TWRS will retrieve supernatant/saltcake, which will be sent to
the private vendor for subsequent treatment and immobilization.  The Privatization contract requires that
the transferred waste streams contain less than 5% solids.  The baseline approach for the retrieval of the
saltcake involves aqueous dissolution.  Two saltcake retrieval processes, past-practice sluicing and LVDG,
are currently under consideration.  The LVDG retrieval method uses a simplified sprinkler-applied solution
to dissolve the waste.  A limited number of bench-scale tests with actual saltcake samples are underway in
an effort to determine the best saltcake dissolution process.  The results from these tests need to be applied
to the rest of the saltcake inventory before a final decision on the dissolution process can be made through
thermochemical modeling.  It should be noted that the chemistry of the dissolved saltcake is expected to be
very complex and that dilution of the dissolved saltcake can lead to additional solid formation.  This
precipitation could lead to the formation of a waste stream, which does not meet the contractual obligations
of DOE.

PROPOSED SCOPE:
Technical Approach:
The aqueous dissolution behavior of saltcake is being studied through experiments with non-radioactive
surrogates and actual saltcake samples.  Some surrogates are designed to mimic the different types of
Hanford saltcakes, which include salt slurry, wet saltcake, moist saltcake, and dry saltcake.  The
preparation of the surrogates involves cooling supersaturated solutions.  The saltcakes in the Hanford tanks
were formed in the same manner.  Other surrogate tests are designed to provide additional information
about individual species in the dissolution process.

Thermochemical modeling of the dissolution process is primarily performed with the ESP code, which is
used by TWRS to model the sludge dissolution process.  The surrogate results are used to further develop
the database in the ESP model while the tests with actual waste are used to confirm the usefulness of the
surrogates and the thermochemical model.  After the confirmation of the ESP model, it will be used to
extrapolate the test results to other saltcakes.  The model is also used to determine the need for future
surrogate and hot tests.

Experimental work involves (1) establishment of an experimental plan using agreed-upon radioactive
samples in coordination with non-radioactive tests with surrogates to determine saltcake dissolution and
precipitation phenomena in complex solutions, (2) evaluation of saltcake characterization data and prior
saltcake dissolution work, (3) obtaining tank waste samples, (4) conducting tests on saltcake samples in
coordination with findings from surrogate tests, (5) analyzing data including solid/liquid phase distribution
of species, (6) communicating with ORNL and MSU-DIAL researchers to analyze and correlate data, and
(7) reporting results.  Larger-scale demonstrations of the LVDG retrieval method are described in technical
response 99062.
Progress to Date:
An assessment of the sodium phosphate/sodium fluoride/sodium hydroxide/water system revealed that the
data on sodium fluoride was incomplete.  Researchers at Mississippi State University (MSU) conducted
surrogate tests on sodium fluoride.  The test results will be incorporated into the database for the ESP code.

A systematic approach to confirm the ESP model was designed.  The validation will include (1) a
comparison of the ESP model predictions with actual test results, (2) a comparison of the ESP and
SOLGASMIX model predictions, (3) an assessment of standard thermochemical values for key chemical
species with respect to the output of the model, and (4) an evaluation of the consistency of the activity
coefficients of key species using thermochemical techniques such as the Gibbs-Duehm equation.
Key Products:
- Issue a technical report documenting the comparison of the ESP and SOLGASMIX calculations, FY99.
- Hold a saltcake dissolution workshop, FY99.
- Provide input on model calculations; the validation of the ESP will be provided to MSU for inclusion in a
MSU-DIAL technical report, FY99.
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- Perform thermochemical calculations to evaluate saltcake dissolution tests, FY00.
- Issue a technical report documenting the model calculations on saltcake dissolution, FY00.
FY99 Scope:
Task A.  Saltcake Dissolution Testing
Description:  Dissolution tests will be conducted on actual saltcake samples.  Specific items to be addressed
by experimental tests will include conditions (volume, temperature) for dissolution, chromium and
aluminum phase distribution during dissolution, percentage of total sodium in the saltcake that is
retrievable, variability of dissolution behavior with location (height) in the saltcake, and stability of
dissolved solutions with respect to precipitation on mixing with other waste liquids (including the kinetics
of precipitation).
Performing Organization: PHMC
Deliverables and Milestones:
- Issue an approved test procedure for laboratory studies, 11/15/99.
- Complete laboratory testing with actual saltcake samples, 07/30/99.
- Provide input to the MSU-DIAL report on thermodynamic modeling, 08/30/99.
- Issue a supporting document on the laboratory analysis results, 09/30/99.

Task B.  ESP Code Development and Validation
Task B.1.  Benchmark ESP Code
Description: The SOLGASMIX and ESP models will be used to make predictions for the saltcake
dissolution process.  These results will be compared, and a progress report will be issued.
Performing Organizations: ORNL (TFA), MSU-DIAL (TFA and University Programs)
Deliverables and Milestones: Report on the comparison of the SOLGASMIX and ESP models, 2/99.

Task B.2.  Comparison of ESP Predictions with Saltcake Dissolution Testing
Description:  A saltcake dissolution workshop will be held.  The participants will include representatives
from the TFA, MSU-DIAL, and TWRS.  The status of ongoing research will be presented, and the current
and future needs of TWRS will be discussed.  The results from calculations performed at ORNL will be
sent to MSU-DIAL for inclusion into a MSU-DIAL report.  The model predictions and the experimental
results from PHMC will be used in an effort to validate the ESP model for the saltcake dissolution process.
Performing Organizations: ORNL, MSU-DIAL, PHMC
Deliverables and Milestones:
- Issue a report on the results from the saltcake dissolution workshop, 3/99.
- Issue a report on calculations of saltcake dissolution, 9/99.
FY00 Scope:
Task A.  Saltcake Dissolution Testing
Description:  Perform serial dilution tests, similar to those done in FY98 and FY99, on one or more
saltcake tank samples.  The tank selection will be based on an evaluation of the various types of saltcake
studies conducted to date and a determination of what data is missing for major saltcake types.  This
evaluation will be based on HNF-SD-WM-TA.164 Rev. 4, “Tank Characterization Technical Sampling
Basis.”  Data will be provided to MSU-DIAL for modeling with ESP.  Specific items to be addressed by
the experiments include the volume and temperature for dissolution, chromium- and aluminum-phase
distribution diving dissolution, percentage of total sodium in the saltcake that is retrievable, variability of
dissolution behavior with height in the saltcake, and stability of dissolved solutions with respect to
precipitation on mixing with other waste liquids.
Performing Organization:  PHMC
Proposed Budgets:  $200K
Deliverables and Milestones:
- Issue a test plan for saltcake dissolution studies including recommended tank samples, 11/99.
-Submit a data report on saltcake dissolution testing for ESP code validation, 6/00.
- Submit a technical report on saltcake dissolution testing, 9/00.
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Task B.  ESP Code Development and Validation
Task B.1.  Benchmark ESP Code
Description: Compare ESP calculations with SOLGASMIX and other codes to evaluate performance under
conditions of high ionic strength.
Performing Organizations: ORNL, MSU-DIAL
Proposed Budgets: ORNL, $65K; MSU-DIAL, $25K
Deliverables and Milestones: Report on ESP and SOLGASMIX code comparison calculations, 8/00.

Task B.2.  Comparison of ESP Predictions with Saltcake Dissolution Testing
Description: Perform ESP calculations to model past-practice sluicing and LVDG dissolution.  Perform
ESP calculation to model tests with hot saltcake samples (Task A) and compare results.  Conduct a
workshop to include representatives from TFA, MSU-DIAL, and RPP.  The status of ongoing research will
be presented and RPP needs will be discussed.
Performing Organizations: MSU-DIAL, ORNL
Proposed Budgets: $75K, MSU-DIAL; ORNL, $10K
Deliverables and Milestones:
- Conduct a workshop and issue a report on workshop results, 5/00.
- Issue a Report on ESP model comparison with saltcake dissolution studies, 9/00.

Task B.3.  Expand ESP Database to Address Hanford Saltcake
Description: Experimental tests on simulants will be conducted to provide data needed to compare with
ESP predictions.  Solubility data will be obtained for additional saltcake components including NaF and
double salts at high ionic strength.  ESP calculations will be carried out for comparison.  Coordinate with
Hanford user and provide input to the ESP User's Handbook.  Provide technical support to the Hanford
user.
Performing Organization: MSU-DIAL
Proposed Budget: $100
Deliverables and Milestones:
- Prepare a test plan for determining thermochemical data for ESP database, 11/99.
- Issue a Report on thermochemical data collection and comparison to ESP predictions, 5/00.
FY01 Scope:
Task A.  Saltcake Dissolution Testing
Description: Continue dissolution tests on one or more saltcake samples.  Provide data to MSU-DIAL for
modeling with ESP.
Performing Organization: PHMC
Proposed Budget: $225K
Deliverables and Milestones:
- Prepare a test plan for saltcake dissolution studies including recommended tank samples, 11/00.
- Submit a data report on saltcake dissolution testing for ESP code validation, 6/01.
- Submit a technical report on saltcake dissolution tests, 9/01.

Task B.  ESP Code Development and Validation
Task B.1.  Benchmark ESP Code
Description:  Develop benchmark codes for evaluating ESP calculations.  Continue code comparisons to
evaluate areas needing improvement.
Performing Organizations: ORNL, MSU-DIAL
Proposed Budgets: ORNL, $45K; MSU-DIAL, $25K
Deliverables and Milestones: Sumbit a report on benchmark development and code comparisons, 9/01.

Task B.2.  Comparison of ESP Predictions with Saltcake Dissolution Testing
Description: Perform ESP calculations to model tests with hot saltcake samples (Task B) and compare
results.
Performing Organization: MSU-DIAL
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Proposed Budget: $50K
Deliverables and Milestones: Submit a report on ESP model comparison with saltcake, 9/01.

Task B.3.  Expand ESP Database to Address Hanford Saltcake
Description:  Continue tests with simulations to provide data to fill gaps in the ESP database.  Coordinate
with Hanford and provide technical support.
Performing Organization: MSU-DIAL
Proposed Budget: $100K
Deliverables and Milestones:
- Prepare a test plan for determining thermochemical data for ESP database, 11/00.
- Submit a report on thermochemical data collection and comparison to ESP predictions, 3/01.
FY02 Scope:
None.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 450 275 270 0 0 0

Leveraged
ASTD 0 0 0 0 0
CMST 0 0 0 0 0
ESP 0 0 0 0 0
Robotics 0 0 0 0 0
Industry 0 0 0 0 0
International 0 0 0 0 0
University 100 200 175 0 0

EM-50 Total 550 475 445 0

EM-30/40 550 475 445 0 0

Total 1100 950 890 0 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
The user at Hanford will provide input about their needs and schedule with respect to saltcake dissolution.
TTP for Ongoing Work:
OR16WT41-C, RL08WT41, MSU, and (University Programs)
PI for Ongoing Work:
Ed Beahm, ORNL, Dan Herting (NHC), Becky Toghiani and Jeff Lindner (MSU)
Technical Review Strategy:
The TFA’s TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at
key technology stage transitions.
Other Comments:
TFA contacted the following in developing this response:
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: (423) 576-6845, Fax: (423) 574-7229, Email: cpz@ornl.gov
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This technical response applies to the following site needs:
Hanford Need ID#: RL-WT023, Prediction of Solid Phase Formation in Static and Dynamic Hanford Tank
Waste Solutions
Hanford Need ID#: RL-WT063, PHMC Retrieval and Closure - Hanford SST Saltcake Dissolution
Retrieval
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NOTE: The TFA did not receive sufficient funding to commence work on this technical response in FY00.
The technical response presented below describes what the TFA would have done, had funding been
available.

Needs Summary:
A strategy was originally developed (Kupfer 1994, Kupfer 1995) that showed how sludge leaching data
from 47 single shell tanks could be used to represent 93% of the SST sludge volume.  Work in this area
was conducted from FY95 through FY98 by the TFA resulting in the successful completion of the M50-03
Tri-Party Agreement milestone.  However, sludge leaching data from only 60% of the tanks of the Kupfer
strategy have been obtained.  Data on the remaining tanks is the minimum required to prepare Phase II
flowsheets, for Phase II planning, and for preparation and evaluation of Phase II proposals.  By obtaining
this additional information, uncertainty about planned processes will be reduced leading to lower life-cycle
costs to DOE.  Chromium is the primary contaminant of concern, but impacts of processing on Al, PO4,
and SO4 are also of interest.

An independent review of the data available in January 1997 concluded that as much as 80% of the tank
waste sludge could be processed using enhanced sludge washing, with the balance of the sludge material
being treated with additional processes to meet DOE's goals on reducing glass production.  There may be
20% of the tank sludge that requires special handling such as selectively applied extended leach duration,
or oxidative chromium leaching.  From this review and the completion of FY 1997 testing, DOE-RL
determined in September 1997 that there "is sufficient technical basis to complete the Tri-Party Agreement
Interim Milestone M-50-03 based upon the current understanding of the tank waste compositions, tank
waste inventory, tank waste pretreatment chemistry, retrieval process modeling and high-level (HLW)
vitrification process chemistry."  (Sanders 1997)

Notwithstanding the M-50-03 determination, parts of the 1995 Kupfer sampling and testing strategy remain
to be completed.  The REDOX-type sludge wastes contain most of the hard-to-remove chromium and
require additional testing to confirm chromium removal efficiencies during enhanced sludge washing and
to reduce uncertainties in extrapolating data from single tanks to groups of tanks.  Completion of this
strategy supports retrieval sequence development and broadens the technical foundation that is needed for
Phase II work.

This work is immediately driven by the need to support the SST retrieval sequence analysis.  The retrieval
sequence analysis will provide the foundation for preparation of the Phase II RFP and contract award, and
meets Tri-Party Agreement Interim Milestones M-45-02D through M-45-02I (annual updates of the SST
Retrieval Sequence document).  Test data will serve as an input to TWRS Level 1 Logic box 150.B24,
"Maintain TWRSO&UP", as it becomes available and will be used in annual updates to the TWRS
Operation and Utilization Plan as the site transitions from Phase 1 to Phase II.

Data are needed on enhanced sludge washing (ESW) to prepare the request for proposal for Phase II and to
evaluate vendors' proposals.  A key objective of the sludge washing is to separate the more abundant non-
radioactive constituents such as Na and Al from the radionuclides in the sludges and to remove chromium,
sulfate and phosphate, which have deleterious effects on the waste glass.  ESW is the baseline process to
remove aluminum, phosphate, and chromium from the sludges at Hanford.

ESP verification work should be conducted as soon as possible, i.e., as soon as funds are available.  The
experimental results are already available for crosschecking.  An integrating model at Hanford known as
the Hanford Tank Waste Operations Simulation (HTWOS) is being refined, and will use the input from this
analysis and the updated ESP Modeling.  This HTWOS covers mass balance, thermodynamic equilibrium,
and kinetics input from the ESP.
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PROPOSED SCOPE:
Technical Approach:
Additional data on sludge processing will be obtained to complete the Kupfer strategy and will be used to
develop the process models, flowsheets, and plans for Phase II.  This work will include testing the effect of
temperature, duration and caustic concentration on the leach/wash behavior of high priority sludges, and
observing the stability of leachates and wash solutions.  Tank waste sludge samples showing poor
chromium removal will be subjected to additional testing to determine how to increase chromium removal.

A review of past data to evaluate how data was collected and to analyze trends will be conducted before
this data is evaluated for inclusion in the ESP Model.  This review will cover a statistical evaluation of the
data as well as evaluate procedures, which varied year to year and laboratory to laboratory.  This will be
conducted by one of the PIs and members from the Technical Advisory Group.

Of the Kupfer strategy tanks that remain to be tested, tank BX-110 is available because it was not tested
during FY 1998, tank S-110 was sampled recently and its availability for ESW testing is unknown, and
tank TX-118 sampling is scheduled for September 1998.  Other samples that are available because they
were not tested during FY 1998 are tanks B-101, SX-108, C-103, U-103, and C-102 (in rough order of
priority).

The final aspect of ESW work is the crosschecking of ESP results with experimental results.  Four ESW
experiments were modeled during the current year and six more are scheduled for FY 1999.

Chromium Chemistry.  Initially, it was anticipated that a single ESW test would be performed on small
sludge samples from 57 Hanford storage tanks.  But, the results from these initial tests indicated that the
expected level of chromium removal could not reached in some of the tanks.  Modifications to the ESW
process may be required for the tanks with problematic chromium.  This task continues to address this
chromium concern.  Activities include performing laboratory studies to obtain information on Cr chemistry
in sludges and saltcakes.  Laboratory sludge wash tests will be conducted to determine the separation of
minor components such as chromium, sulfate and phosphate.

Caustic Leaching: Parametric studies.  Perform laboratory ESW tests to determine the effect of the process
parameters including temperature, caustic concentration, and leach time on leach performance.  Work
closely with CMST and the characterization TIM (99055B) to determine how sludge monitor could be
beneficial during processing.

Evaluation of ESW Data, Kinetics & Control.  Test data from historical and current ESW activities will be
evaluated to determine trends and to draw conclusions on the efficiency of ESW.  A statistical evaluation of
all ESW will be carried out.  Kinetic data, where possible, from past results will be evaluated and
incorporated into the ESP model being used by PHMC engineering.  This task will be lead by the PI, and
will involve TAG as part of the review.  A peer review of the data will be conducted at the end of FY00.

In addition, a peer review will determine when each of these three tasks is completed.  The review will
decide if the test results are sufficient to pretreat the Phase I sludges to the requirements in the privatization
contract.  They must decide if sufficient knowledge exists for the preparation of the Phase II Request For
Proposals and the subsequent evaluation of proposals from the vendors.  Finally, the review panel must
decide if the process control tools are ready to implement.

Progress to Date:
During Fiscal Years 1994, 1995, 1996, and 1997, enhanced sludge washing tests were performed on 30
samples of single-shell tank (SST) sludges to establish chemical and radionuclide removal efficiencies.
When ESW showed poor chromium removal from particular sludge samples, additional tests were
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performed to determine how to improve the chromium removal by longer leach times or by oxidative
leaching.  The results from these tests were extrapolated to represent 75 % of the SST sludge volume at
Hanford.

Key Products:
- Chromium leach data and model
- Statistically evaluated sludge leach data package
- Validated sludge leach model to support Phase II flowsheet development and support Phase II planning.

FY99 Scope:
None.

FY00 Scope:
Task A: Chromium Chemistry.
Description: Conduct laboratory experimental work to develop methods to remove Cr from tank sludges.
Perform chromium leaching tests on at least two Hanford wastes.  Evaluate and recommend the most
meaningful samples for these studies.  Test the use of permanganate, other oxidizing solutions, and air
sparging.  Define functional requirements for bench-scale demonstration of oxidative Cr leaching, design,
procure, and shakedown tests.  Report results in summary reports.
Performing Organizations: PNNL
Proposed Budget: $350K
Deliverables and Milestones:
- Issue test plan, 11/15/99
- Complete two Cr leaching tests, 4/30/00
- Prepare report analyzing test results, 7/30/00

Task B. Caustic Leaching: Parametric Studies.
Description:  Perform parametric leaching tests on at least two different Hanford tank sludges.  Focus on
the performance of the ESW process with respect to temperature (60?, 80?, and 100?C), NaOH
concentration (1 M and 3 M), and leaching time (5 h, 24 h, 72 h, and 168 h).  Recommend the most
meaningful samples for these studies.  Continue parametric studies on two Hanford sludge samples and
analyze results.  Determine the rate-controlling mechanism for each sample.  Report results in summary
reports.  Interface with TIM – Characterization to evaluate the sludge leaching monitor.  Use this monitor
or concepts, if available, during FY00.  Test potential process control tools such as conductivity probe and
Raman spectroscopy using the leachate and the chemically analyzed leachates and validate equilibrium
model.
Performing Organizations: PNNL
Proposed Budget: $450K
Deliverables and Milestones:
- Issue test plan, 11/15/99
- Complete parametric tests on two Hanford sludge samples 7/00
- Complete tests on process control tools
- Report analyzing results 9/00

Task C.  Evaluation of ESW Data, Kinetics, and Control
Description:  Perform a critical review of ESW data collected over multiple years and various laboratories
to validate and expand on conclusions from the TWRS report.  This will include a statistical evaluation of
all ESW data.  Extract kinetic and thermodynamic equilibrium data for inclusion in ESP modeling efforts.
Compile data for a peer review at the conclusion of FY00.
Performing Organizations: ORNL (Statistical evaluation), ANL (test to test validity), MSU-DIAL/ORNL
(translation of data to ESP)
Proposed Budget: $400K ($300K ORNL, $100K ANL, University Programs fund DIAL at $150K).
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Deliverables and Milestones:
- Complete evaluation of ESW tests on five samples
- Complete evaluation of Cr tests on three samples
- Complete initial evaluation of past ESW data

FY01 Scope:
Task A: Chromium Chemistry.
Description: Conduct bench-scale Cr leaching tests on at least two Hanford sludges.  Report results in
summary report.
Performing Organizations: PNNL
Proposed Budget: $350K
Deliverables and Milestones:
- Issue test plan, 11/15/90
- Report on bench-scale tests 9/01

Task B. Caustic Leaching: Parametric Studies.
Description:  Perform additional parametric leaching tests on at least two different Hanford tank sludges.
Focus on optimizing the performance of the ESW process with respect to temperature, NaOH
concentration, and leaching time.  Recommend the most meaningful samples for these studies.  Continue
parametric studies on two Hanford sludge samples and analyze results.  Determine the rate controlling
mechanism for each sample.  Provide technical oversight to the CMST sludge washing monitor
development, and conduct confirmatory tests on the monitor.  Report results in summary reports.
Performing Organizations: PNNL
Proposed Budget: $450K
Deliverables and Milestones:
- Issue test plan, 11/15/00
- Complete parametric tests on two Hanford sludge samples 7/01
- Complete test on process control tools 7/01
- Report analyzing results 9/01

Task C: Evaluation of ESW Data, Kinetics, and Control
Description: Complete data reduction of past ESW tests and incorporation into the ESP model.  Modify
program as agreed based on peer review panel recommendations.  Work with PHMC engineering users to
ensure ESP Model performs as expected.
Performing Organizations: ORNL/MSU DIAL
Proposed Budget: $250K TFA plus $150K University programs
Deliverables and Milestones:
- Conduct peer review of modeling effort 6/01
- Complete evaluation of parametric tests on five Hanford sludge samples 7/01
- Complete evaluation of chromium tests 6/01
- Publish report on ESW validation and ESP modeling efforts 9/01

FY02 Scope:
Task D: Sludge blend tests.
Description: Perform Tests designed to evaluate the acceptability of sludge blends.  Perform larger scale
tests to evaluate scaleup considerations.  Report results in summary report.
Performing Organizations: TBD
Proposed Budgets: $600K
Deliverables and Milestones:
- Issue Test Plan, 11/15/01
- Issue report analyzing sludge blend tests, 9/30/02
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 1200 1050 600 0 0

Leveraged
ASTD 0 0 0 0 0
CMST 0 0 0 0 0
ESP 0 0 0 0 0
Robotics 0 0 0 0 0
Industry 0 0 0 0 0
International 0 0 0 0 0
University 0 150 150 0 0

EM-50 Total 0 1350 1200 600

EM-30/40 0 255 255 0 0

Total 0 1605 1455 600 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
Site is expected to provide needed sludge samples.
TTP for Ongoing Work:
N/A
PI for Ongoing Work:
N/A
Technical Review Strategy:
The TFA's TAG will conduct periodic reviews of the technical work.  Peer reviews will be conducted to
determine when each of the three tasks is completed.
Other Comments:
TFA contacted the following in developing this response:
Randy Kirkbride, Rod Hunt
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: 4235766845, Fax: 4235747229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
Hanford Need ID#: RL-WT024, Enhanced Sludge Washing Process Data
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Needs Summary:
This is a strategic need identified in FY98 for instrumentation to be used in the laboratory and during waste
processing operations to monitor the chemistry of the sludge washing process.  The baseline technology for
pretreating caustic high-level radioactive waste (HLW) sludge at the Hanford and Savannah River sites is
to leach the sludge with 3 M sodium hydroxide at near boiling temperatures.  The leaching step dissolves
soluble bulk constituents such as sodium, aluminates, phosphates, silicates, sulfates, chromates, nitrates,
nitrites, etc. which are removed from the sludge by decanting the supernatant with jet pumps.  The HLW
sludge is then washed several times with inhibited water (i.e., nominally 0.15 M NaOH and 0.2 - 0.4 M
NaNO3 and NaNO2) at ambient tank temperatures (55 o C) and, after each wash cycle, the supernatant is
again decanted by jet pumps.  During both the leach and washing steps, the HLW sludge is initially agitated
with mixing pumps, after which, most of the suspended solids are allowed to settle before supernatant
removal.  This process is carried out in large underground process tanks up to 1.1 million gallons in
capacity.  Removal of these constituents is required to reduce the amount of HLW glass canisters that will
be produced from vitrification of the washed sludge.

Development and deployment of in-tank probes are needed to monitor in real-time the concentration of
soluble constituents for the purpose of: a) minimizing the amount of wash solutions used and subsequent
low-level radioactive waste generated, b) avoiding levels of soluble constituents (specifically, combinations
of sodium, phosphates, fluorides, aluminates, silicates, and hydroxide) that may lead to precipitate or gel
formation and c) maximizing the amount of chromium removal, which is detrimental to achieving optimum
waste loadings in HLW borosilicate glass waste forms.

PROPOSED SCOPE:
Technical Approach:
It is assumed that no major instrumental or methods development will be required but rather an engineering
adaptation of commercially available monitors or laboratory instruments for in-tank or process line
application.  It is assumed that more than one type of monitor or instrument will be required to monitor the
analyte list provided in “The Summary of Need” description above.  It is also assumed that the leading
candidate monitors will be Raman, conductivity, and ion-selective electrode probes.  The preferred method
will involve direct in-tank or in-line monitoring without the need for sample acquisition, pretreatment, or
reagent additives.  Although the ultimate application of these instruments will be for large process tanks
and process lines, the initial application will be in a laboratory-scale hot-test apparatus (most likely of glass
construction) at Hanford which are being used in the TFA funded Tasks RL-WT023 and RL-WT024.

Progress to Date:
This is a new activity in FY99.

Key Products:
In the first contract year, the key products will be:
- Definition of functions and design requirements (F&DR) for sludge wash monitors
- Procurement of one or more monitors for cold- and hot-validation testing,
- Installation of one or more monitors into a hot test apparatus
- Issuance of F&DR report.

In the second contract year:
- Hot-cell or hot-lab validation of additional monitors will be completed,
- The additional monitors will be installed in the hot-test apparatus,
- The private sector will transfer the technology to the principal investigator
- Report on operational, maintenance and data reduction procedures issued.

FY99 Scope:
Task: Define F&DR for, procure, and conduct cold/hot validation tests on one or more HLW sludge
washing monitors.
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Description:
Hold workshop at Hanford to define a preliminary set of functions and design requirements (F&DR) for
monitoring selected analytes (sodium, phosphates, fluorides, aluminates, silicates, hydroxide ions, and/or
other identified species) and issue report.  Based on the workshop discussions, the F&DR will include
specifying: a) combinations of monitors which would be compatible with the Hanford test apparatus, b) the
accuracy, precision, concentration range, and level of detection required for each monitor, c) how the
monitors and associated hardware would be installed on the test apparatus, d) calibration procedures, e)
what type of data display, data acquisition and data reduction would be needed, f) nominal recipes for
soluble waste species, and g) what constitutes an end state in the leach and wash cycles.

Based on the results of the Hanford workshop, a combination of monitors and associated hardware/software
will be procured which are compatible with the F&DR and, where necessary, limited cold surrogate testing
will be initiated.  The cold testing will be done to resolve issues raised in the F&DR workshop, which
should be addressed prior to placing the probes in a hot environment.  Demonstrate applicability of
sensor(s) to measure signature analytes in hot archived leach and wash solutions to desired level of
detection, accuracy, precision and operating ranges describe in the preliminary F&DR.  Hanford will
provide the archived waste and hot-lab or hot-cell facilities.

Based on hot validation tests, install one or more monitor(s) on the Hanford test apparatus.  Work with
Hanford principal investigator to ensure that connections and support hardware are incorporated into the
test apparatus which will be required to accommodate the monitors installed in the second contract year.
Performing Organizations: Private Sector (TBD)
Proposed Budgets: CMST ($350 K)
Deliverables and Milestones: (Months after FETC contract placed)
- Hold workshop to define preliminary set of F&DR – 1.5 months
- Procure monitors for cold validation testing – 5 months
- Conduct hot-validation tests with one or more monitors – 8 months
- Update and issue F&DR report – 10 months
- Install one or more monitors on Hanford hot-test apparatus – 12 months

FY00 Scope:
Task: Complete hot-validation tests and issue final F&DR and operational procedures reports.
Description:
Hot-cell or hot-lab validation testing will be completed, b) the remaining monitors installed on the Hanford
test apparatus, c) and the private sector and Hanford principal investigators will work together to operate
the monitors, collect and reduce data, perform any required upgrades, update the F&DR report, and issue
documents on operational and maintenance procedures.
Performing Organizations: Private Sector (TBD)
Proposed Budget: CMST ($350 K)
Deliverables and Milestone: (months after second contract year begins)
- Complete hot-validation tests of monitors– 5 months
- Install remaining monitors on Hanford hot-test apparatus – 6 months
- Complete transfer of technology to principal investigator – 11 months
- Issue update on F&DR report issue operational procedures reports – 12 months

FY01 Scope:
None.

FY02 Scope:
None.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 0 0 0 0 0

Leveraged
ASTD 0 0 0 0 0
CMST 350 350 350 0 0
ESP 0 0 0 0 0
Robotics 0 0 0 0 0
Industry 0 0 0 0 0
International 0 0 0 0 0
University 0 0 0 0 0

EM-50 Total 350.0 350.0 350.0 0.0

EM-30/40 0 35 0 0 0

Total 350.0 385.0 350.0 0.0 0.0

Funding Comments:
Performance Agreement required with site(s) in FY00?
None.
TFA's Expectation of User Support:
One or more principal investigators from ongoing tasks RL-WT023 and RL-WT024 will be available to
work with the private sector in defining F&DR, installation of instruments on test apparatus, hot-test
validation studies, and technology transfer.  The HLW sludge washing monitors will become an integral
part of the test apparatus.
TTP for Ongoing Work:
N/A
PI for Ongoing Work:
N/A
Technical Review Strategy:
Workshop will be held at Hanford in FY99 to define F&DR for HLW sludge washing monitors.  TFA will
work with private vendor to invite attendees, develop an agenda, and provide a meeting room.  In
particular, investigators from the leachate studies at Hanford, thermodynamic and phase diagram modeling
at MSU, and Raman probe development for in-tank corrosion species monitoring at EIC, and TFA
Characterization TAG members will be expected to participate.
Other Comments:
TFA contacted the following in developing this response:
Phil McGinnis (423-576-6845), Glenn Bastiaans (CMST, 515-294-3298), Ron Staubly (FETC, 304-285-
4991).
TFA Point of Contact: Tom Thomas, TFA Characterization Technology Integration Manager

Phone: 2085263086, Fax: 2085260665, Email: trt@inel.gov
This technical response applies to the following site needs:
Hanford Need ID#: RL-WT023, Prediction of Solid Phase Formation in Static and Dynamic Hanford Tank
Waste Solutions
Hanford Need ID#: RL-WT024, Enhanced Sludge Washing Process Data
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Privatization Roadmap

NOTE: Considering the three site needs cited below and the other TFA technical responses already
prepared to directly respond to them, the TFA proposed additional work more strategic in nature.  This
work would have identified technology development problems and issues related to privatization of certain
HLW remediation tasks.  However, since the TFA did not receive sufficient funding to commence work on
this technical response in FY00, a fully developed technical response was not prepared.

Problem and Proposed Scope:
Technical risks of Phase I and II privatization at Hanford include issues with retrieval, feed delivery,
pretreatment, immobilization, product acceptance and disposal.  Although many of these risks, especially
concerning Phase I, are being addressed, backup alternatives for Phase I and technical support to
benchmark the baseline for Phase II are not being pursued.  It is recognized that much of the past work in
TWRS and TFA helped benchmark technology and reduce the technical risk for Phase I.  A technical
baseline plan and/or roadmap is proposed to define necessary technical needs for Phase II and clearly
identify where S&T investments are needed to support Hanford privatization.  This work would augment
the Phase I alternatives review to be conducted this spring, and address some of the NAS issues currently
being documented.

This technical response applies to the following site needs:
Hanford Need ID#: RL-WT024, Enhanced Sludge Washing Process Data
Hanford Need ID#: RL-WT027, Tank Leak Mitigation Systems
Hanford Need ID#: RL-WT064, PHMC Retrieval and Closure - Hanford Past Practice Sluicing
Improvements
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Needs Summary:
Hanford and West Valley have needs for leak detection and mitigation systems.  Several single-shell tanks
(SSTs) at Hanford have leaked in the past, and TPA milestones M45-08A and B require leakage mitigation
during sluicing and demonstration and evaluation of those tools that prove to be viable.  Leak detection and
mitigation systems can provide value throughout the duration of waste retrieval, which may extend to 2024.

This task responds to the TPA milestones and will focus on leak detection and mitigation.  Most SSTs at
Hanford have level-detection systems.  During retrieval, there should be leakage detection capability;
proper responses should be determined for the case of leakage occurring during retrieval.  This task will
review the technologies in these two areas and determine alternative strategies that can be deployed.  The
final leakage mitigation approach will have input from both DOE-RL and Ecology.

Detection systems that improve on the capabilities of the current baseline approach are needed.  The
objective is to detect a minimum quantity of liquid escaping the containment of a waste tank in real time so
that appropriate mitigation measures can be implemented.  The tank farm areas are quite congested with
underground utilities and pipelines, so instrumentation deployed deep in the ground must take into
consideration the difficulty of placing the sensing probes.  There are relatively few access ports (tank risers)
available for deployment of sensors inside a tank.

Mitigating systems that improve on the capabilities of the current baseline approach are needed.  The
objective is to prevent, curb, or eliminate the possibility or extent of liquid waste leakage from USTs into
the surrounding soils.  If cost-benefit, risk-reduction, and alternatives evaluations of new mitigating
technologies determine that deployment, implementation, and operation are feasible, then further
evaluation should be pursued.  Such evaluations may include demonstrations and testing.  Example
concepts that could be evaluated include retrieval methods that minimize the potential for leakage, leak
point and potential leak point location, “seek-and-seal” devices and methods, administrative approaches
that maximize the use and coordination of currently available tools and methods, sheet barriers, close-
coupled grout injection barriers, and dry-air containment barriers.

This task will contribute to the information base that is used during negotiation with Ecology and Hanford
Stakeholders regarding a regulatory position for final retrieval and closure of Hanford SSTs.  Leakage
mitigation is a major Hanford Stakeholder value and is expressed as a concern by Ecology through the TPA
milestones of the M45-08 series.  In particular, milestone M45-08-T02 requests a statement of
“...acceptable leak monitoring/detection and mitigation measures necessary to permit sluicing operations”.

During the final phase of waste removal operations at WVDP, removal of sufficient radioactivity from
Tanks 8D-1 and 8D-2 will be required to reach established endpoint criteria.  Mechanical removal methods
will be used to achieve these criteria to the greatest extent practical.  If additional radioactivity must be
removed after mechanical removal methods have been exhausted, chemical removal methods may be
employed.  At the present time, oxalic acid is the proposed chemical reagent.  However, if used, leaks may
develop due to the age and condition of the tanks and a leak mitigation approach must therefore be
identified.

PROPOSED SCOPE:
Technical Approach:
Leakage detection, monitoring, and mitigation apply to all SST retrieval activities, including retrieval
during Phase I of waste treatment and preparation of the Phase II specification for waste treatment services
at Hanford, as well as those associated with DSTs 8D-1 and 8D-2 at WVDP.  During retrieval, there should
be leakage-detection capability, and proper responses should be determined for the case of leakage
occurring during retrieval.  The initial task will be to review and confirm any initial studies and determine
the Functions and Requirements associated with leak detection, monitoring, and mitigation, as appropriate.
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In a workshop setting, the next task will review the technologies in these areas and determine alternative
strategies that can be deployed.  Candidate detection systems will be evaluated by such criteria as overall
cost-benefit and risk-reduction potential, ease of use and deployment, overall effectiveness, and capability
to verify effectiveness.  Leakage mitigation efforts and tools, which can be shown to provide cost-benefit
and significant risk reduction over baseline methods, should be incorporated into retrieval system design
and operating procedures.  Existing mitigation techniques (i.e., the current baseline approach) must
continue to be evaluated against potential/candidate mitigating technologies to ensure that the most cost-
effective, risk-reducing approach is applied.  Care will be taken to ensure that this effort will build upon
previous work.  The final leak detection, monitoring, and mitigation approaches and requirements will be
negotiated with DOE-RL and Ecology at Hanford, and with appropriate regulatory entities at West Valley.

Based on the individually approved Functions and Requirements, and technology evaluation, the path
forward can be identified.  Additional work, appropriate for TFA support, may be identified.  TFA will
monitor the progress and, based on the evolving need, identify additional activities appropriate for TFA
support.  Periodic identification and evaluation of potential leakage mitigation tools for possible application
during SST retrieval operations is required on a continuing basis.  The final leakage mitigation approach
will have input from appropriate regulatory and stakeholder entities.
Progress to Date:
TFA has not funded any work in this area.  However, limited, unpublished work has been performed to
identify preliminary requirements at Hanford.  Preliminary leak mitigation alternatives evaluations have
been prepared at West Valley.
Key Products:
Approved Leak Detection, Monitoring, and Mitigation Functions and Requirements Documents for
Hanford and West Valley.
FY99 Scope:
None.
FY00 Scope:
Task A:  Leak Detection, Monitoring, and Mitigation for SSTs at Hanford
Subtask A.1.  Leak Detection, Monitoring, and Mitigation Functions and Requirements Document
Description: Using preliminary work prepared several years ago but never published, develop and gain
sitewide consensus agreement on the Functions and Requirements for detection, monitoring, and mitigation
systems on the Hanford SSTs.  Due to the nature of the task, building true consensus among all parties,
including stakeholders, may not be possible.  The degree to which consensus is reached will be documented
with dissenting opinions fully expressed.

Detection systems should address the following types of issues: (1) sensitivity to detect a minimum leak
volume, (2) accuracy of leak detection, (3) limitation on false detection of a leak, (4) use of hardware
systems that are deployable in or around the target tank to required locations that will facilitate use as
designed, (5) availability and/or deployability to operate during the time frame of need (e.g., at the time
frame of a sluicing campaign), (6) cost-benefit and risk-reduction when compared to the baseline approach
and no-action scenario, (7) detection tool/system must include a capability for installation verification and
periodic performance verification while installed and/or in service, and (8) detection tool/system must
utilize materials that are compatible with the waste (i.e., won’t degrade), appropriate to the planned period
of use, which are capable of “surviving” deployment.

Mitigation systems should address the following types of issues: (1) maximizing in-tank and/or ex-tank
opportunities to reduce or stop leakage before, during, or after sluicing, (2) use of hardware systems that
are deployable in or around the target tank to required locations that will facilitate use as designed, (3)
availability and/or deployability in order to operate during the time frame of need (e.g., at the time and
location of a detected leak, or within the time frame of a sluicing campaign), (4) cost-benefit and risk-
reduction when compared to the baseline approach and no-action scenario, (5) the mitigation tool/system
must include a capability for installation verification and periodic performance verification while installed
and/or in service, (6) the mitigation tool/system must utilize materials that are compatible with the waste
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(i.e., won’t degrade), appropriate to the planned period of use, capable of “surviving” deployment, and
should not produce tank or tank waste conditions that preclude further attempts at waste retrieval or
tank/tank farm closure, or that create additional, more complex retrieval problems or conditions.
Performing Organization: Hanford
Proposed Budgets: $200K TFA, $200K EM-30
Deliverables and Milestones:  Approved Leak Detection, Monitoring, and Mitigation Functions and
Requirements Document for SSTs

Task: B.  Leak Mitigation for DSTs 8D-1 and 8D-2 at WVDP
Subtask: B.1.  Leak Mitigation Functions and Requirements Document
Description: Using preliminary work, develop and gain consensus agreement on the functions and
requirements for mitigation systems on WVDP DSTs 8D-1 and 8D-2.  Due to the nature of the task,
building true consensus among all parties, including regulators and stakeholders, may not be possible.  The
degree to which consensus is reached will be documented with dissenting opinions fully expressed.

Mitigation systems should address the following types of issues: (1) maximizing in-tank and/or ex-tank
opportunities to reduce or stop leakage before, during, or after the use of chemical reagents for chemical
cleaning, (2) availability and/or deployability to operate during the time frame of need (e.g., at the time and
location of a detected leak, or within the time frame of a chemical removal campaign), (3) cost-benefit and
risk-reduction when compared to the baseline approach and no-action scenario, (4) the mitigation
tool/system must include a capability for installation verification and periodic performance verification
while installed and/or in service, (5) the mitigation tool/system must utilize materials that are compatible
with the waste (i.e., won’t degrade), appropriate to the planned period of use, capable of “surviving”
deployment, and should not produce tank or tank waste conditions that preclude further attempts at waste
retrieval or tank/tank farm closure, or that create additional, more complex retrieval problems or conditions.
Performing Organizations: WVDP
Proposed Budgets: TFA, $100K; EM-30, $100K
Deliverables and Milestones:  Approved Leak Mitigation Functions and Requirements
FY01 Scope:
Task: A. - Leak Detection, Monitoring, and Mitigation for SSTs at Hanford
Subtask A.1.  Complete.

Subtask A.2  Leak Detection, Monitoring, and Mitigation Technology
Description:  Review and evaluate current tank leak detection systems in the DOE Complex, university,
EMSP, and industrial applications.  The goal will be to determine the state of the art for leak detection
systems that are deployed.  Review technologies that are near completion (i.e., ultrasonic, enhanced DP,
ERT, and industrial leak detectors).  Review technologies in the DOE Complex and industry to mitigate
leakage from tanks (this effort will consider mitigation technologies with the highest priority on in-tank
leak mitigation systems).  Based on information from these two efforts, select the most promising
technologies for both leak detection and mitigation during sluicing.  These will be reviewed by both DOE-
RL and Ecology.  Based on this review, the technologies would be evaluated.  The task shall be based on
the information contained in the Functions and Requirements.
Performing Organizations: Hanford
Proposed Budgets: TFA, $200K; EM-30, $200K
Deliverables and Milestones:  A report delineating the recommended leak detection, monitoring, and
mitigation approaches and technologies to be used at Hanford.

Task: B.  Leak Mitigation for DSTs 8D-1 and 8D-2 at WVDP
Subtask B.1.  Complete.

Subtask B.2.  Leak Mitigation Technology Implementation
Description:  Review technologies in the DOE Complex and industry to mitigate leakage from tanks.  This
effort will consider mitigation technologies with the highest priority on in-tank leak mitigation systems.
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Based on information from these efforts, select the most promising technology for leak mitigation during
chemical removal.  The task shall be based on the information contained in the Functions and
Requirements.
Performing Organizations: WVDP
Proposed Budgets: TFA, $100K; EM-30, $100K
Deliverables and Milestones:  A report delineating the recommended mitigation approaches and
technologies to be used at WVDP.
FY02 Scope:
Task:  Workscope in FY02 will be defined based on the studies completed in FY01 to evaluate methods for
leak detection, monitoring, and mitigation.
Description:
Performing Organizations:
Proposed Budgets:
Deliverables and Milestones:

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 300 300 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 300 300 0

EM-30/40 0 300 300 0

Total 0 600 600 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
The sites and the TFA should have a performance agreement for the deployments in both FY00 and FY01.
TFA's Expectation of User Support:
The initial effort will be to evaluate previously performed work and a wide range of proven technologies.
The TFA will support this effort with site contributions of 50% of the total cost.  Any equipment and/or test
facility cost splits should be agreed on in the first fiscal year.
TTP for Ongoing Work:
N/A
PI for Ongoing Work:
N/A
Technical Review Strategy:
The TFA’s TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at
key technology stage transitions.
Other Comments:
TFA contacted the following in developing this response:
John Reeves, Numatec Hanford Corporation, (509) 373-1379, (509) 373-1050 (Fax), email:
John_A_Reeves@rl.gov; John Fazio, WVDP, Phone: (716) 942-4399
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TFA Point of Contact: Mike Terry, TFA Safety Technology Integration Manager
Phone: (509) 372-4303, Fax: (509) 372-6364, Email: mike.terry@pnl.gov

This technical response applies to the following site needs:
WVDP Need ID#: OH-WV-907, Leak Mitigation for High-Level Waste Tanks
Hanford Need ID#: RL-WT026, Tank Leak Detection Systems for Underground Single-Shell Waste
Storage Tanks (SSTs)
Hanford Need ID#: RL-WT027, Tank Leak Mitigation Systems
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NOTE: The TFA did not receive sufficient funding to commence work on this technical response in FY00.
The technical response presented below describes what the TFA would have done, had funding been
available.

Needs Summary:
To support performance assessments for its tank closures and immobilized low-activity waste (ILAW)
disposal facility, Hanford needs improved understanding of moisture recharge rates and vadose zone
hydrologic properties because the arid conditions at Hanford are not accurately represented by the existing
data.

Specifically with respect to extremely slow recharge rates, Hanford has requested that the range of factors
that affect recharge for its ILAW facility be determined.  This includes the effect of subsurface disposal
facilities on recharge in the vicinity of these facilities and estimation of the spatial and temporal distribution
of recharge rates in the vicinity of the disposal facility.  Factors to be considered include soil type,
vegetation, facility and surface cover design, human activity, climate, and time.

With respect to hydrologic properties, Hanford currently has measurements of the near-surface (first few
feet) hydrologic properties, but lacks data at deeper vadose zone depths.  Such hydrologic information is
desired to support performance assessment calculations on contaminant mobility.

PROPOSED SCOPE:
Technical Approach:
This need has two distinct subelements: (1) determine spatial and temporal recharge distributions and, (2)
measure vadose-zone hydrologic properties.  The field and analyses effort to determine spatial and
temporal distributions (including uncertainties) for recharge at the ILAW facility will not be performed by
the TFA.  It can be accomplished with existing technologies and lacks a technology development /
demonstration component.  The second subelement to measure Hanford vadose-zone hydrologic properties
to depths of approximately 100 feet below the surface will be accomplished using an analogous site
representative of ILAW and tank farm hydrology.  The TFA will use a competitive bid process for
performer selection with the requirement that a new technical approach (to Hanford) be demonstrated.

The following is an example of the type of response that might be obtained by such a competitive process.
Currently Sandia National Laboratories, the University of Arizona, and Steamtech Environmental Services,
Inc., have an Environmental Management Science Program (EMSP) project to develop a new technique for
establishing three-dimensional maps of hydrologic properties.  This technique, the Hybrid Hydrologic-
Geophysical Inverse Technique (HHGIT), involves the emplacement of nine subsurface electrical
resistance tomography (ERT) strings via a cone penetrometer in a test location of 100 feet-square by 100
feet deep.  Surface electrodes are also installed across the test area.  At two locations, nested tensionmeters
and suction lysimeters are installed in the subsurface region via drilling operations.  Vadose zone samples
are retrieved during the drilling operations to allow for laboratory hydrologic characterization.

Upon completion of the experimental monitoring setup, an infiltrometer is built to provide constant flux
infiltration to the test area.  The progress of the wetting front is monitored through repeated ERT and
tensionmeters measurements.  Data is processed using the HHGIT algorithms.  Once steady state
conditions are achieved, vadose-zone hydrologic properties are field established for use by contaminant-
mobility calculations.

Progress to Date:
New start.

Key Products:
Completion of field measurements and reporting of hydrologic data.
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FY99 Scope:
None.

FY00 Scope:
Task A: Hanford Vadose Zone Hydraulic Property Measurements
Description:  Prepare analogous-site field-monitoring capability for determination of Hanford vadose zone
hydrologic properties to depths of approximately 100 feet.
Performing Organizations: Competitive and/or collaborative process directed to SNL, PNNL, and LLNL.
(Note:  The EMSP developed HHGIT technology mentioned above is a collaborative effort of SNL, The
University of Arizona, and Steamtech Environmental Services.  PNNL has historically done hydrologic
measurements at Hanford and has recently received an EMSP award to study fast transport of radionuclides
in the Hanford vadose zone.  This latter effort is a collaboration of PNNL, the Desert Research Institute,
and Oregon State University.  LLNL has been actively involved in Hanford's recent vadose zone /
groundwater / river science and technology program planning effort, specifically with respect to
hydrological issues.)
Proposed Budget: $650K
Deliverables and Milestones: Completion of analogous-site experimental field monitoring setup, 9/30/00

FY01 Scope:
Task A: Hanford Vadose Zone Hydrologic Property Measurements
Description:  Perform infiltration field measurements of Hanford vadose-zone hydrologic properties,
process data, provide report to TFA and Hanford.
Performing Organizations: Continuation of FY00 Task A effort.
Proposed Budget:  $500K
Deliverables and Milestones: Report to TFA and Hanford on vadose-zone hydrologic properties.

FY02 Scope:
None.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 650 500 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 650 500 0

EM-30/40 0 150 0 0

Total 0 800 500 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
Yes, commitment to provide a Hanford analogous site location for the hydrologic field study.  Also to
perform required site-specific activities (initial site preparation activities, environmental permitting, etc.) to
support development and operation of analogous site for hydrological field measurements.  Site approval
that the TFA-funded performer can install surface and subsurface equipment at the site.
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TFA's Expectation of User Support:
Co-funding and technical, environmental, and regulatory support for the development and monitoring of an
analogous site for hydrological field measurements.
TTP for Ongoing Work:
N/A
PI for Ongoing Work:
N/A
Technical Review Strategy:
TFA TAG review and Hanford Groundwater/ Vadose zone Integration Project Expert Panel review before
initiation of analogous site preparation and yearly during project.
Other Comments:
If chosen, the EMSP developed HHGIT technique can also be used to assess whether fast transport
mechanisms are occurring within the Hanford Vadose Zone.  Following completion of the FY01 infiltration
experiments, a FY02 brine test could be performed.  Brine would be introduced into the subsurface and its
progress monitored.  Data collected is analyzed by the HHGIT codes to characterize transport pathways
that developed during the previous steady-state moisture conditions.  FY02 costs would be $500K.
TFA contacted the following in developing this response:
Fred Mann, Fluor Daniel Northwest, and David L. Alumbaugh, SNL.
TFA Point of Contact: Larry Bustard, TFA Closure Technology Integration Manager

Phone: 5058458661, Fax: 5058441480, Email: ldbusta@sandia.gov
This technical response applies to the following site needs:
Hanford Need ID#: RL-WT029, Data and Tools for Performance Assessments
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Needs Summary:
This activity combines five needs for mixer pump retrieval enhancement for Hanford and SRS.  Mixer
pump retrieval consists of waste mobilization and transfer out of the tank.

A.  SRSe is beginning sludge retrieval using its baseline long-shaft mixers.  They need to optimize their
operational strategy so that as much sludge as possible can be sent to DWPF as feed.  This will require
testing of multiple pump retrieval interactions.  Hanford may use the results of the SRS work for long-shaft
mixer equipment and operational improvements as candidate recommendations for their sludge retrieval.

B.  Hanford needs add-on sludge mobilization methods to retrieve sludge that is beyond the Effective
Cleaning Radius (ECR) of the baseline pair of long-shaft mixer pumps.  The objective is a small system
that can be installed in the tanks along with the mixers when needed to mobilize any remaining sludge.

C.  Both Hanford and SRS are interested in identifying replacements for baseline mixer pumps with more
cost-effective alternatives, especially with respect to life-cycle/operations costs for bulk sludge, sludge
heel, and salt cake retrieval.  This need exists in large HLW storage tanks and in smaller process tanks such
as SRS transfer system pump tanks.  SRS also desires recommendations for equipment enhancements such
as a small-diameter 300-Hp slurry pump or a pump deployment system that simplifies elevation changes.
Safety impacts to authorization bases also need to be evaluated.

D.  Hanford also requires, as part of their mixer pump retrieval, a means of retrieving waste from a tank
that is being actively mixed.  However, they also need to retrieve the waste at the depth that is best for a
given delivery requirement.  The need is to transfer without having to change pumps for surface decant and
bottom/sludge transfer operations with attendant low-water-level conditions.  Additionally, SRS is looking
for equipment and operational Enhancements for their Telescoping Transfer Pump (TTP).

PROPOSED SCOPE:
Technical Approach:
The strategy to this technical response is organized along a logical combination of similar needs and
technology paths.  Because mixer pumps (slurry pumps at SRS) are the technical baselines at both Hanford
and SRS, then the first and most logical step is to provide technical guidance so that the baseline mixers
can be operated to the maximum extent of their capability.  The follow on to operational improvements is
to extend the capability of the baseline, in terms of ECR.  The extension would be possible through the use
of technologies that can be simply deployed while the baseline mixers are still operational.  This will allow
mobilization of material outside the ECR.  The third step is to identify and evaluate alternative systems to
challenge the baseline, in terms of cost and performance.  Regardless of the mixing technology in
operation, retrieval pumps need to be both reliable and effective for a given mixing system.  This may
require the evaluation and integration of retrieval transfer pumping systems that operate concurrently with
the mixing systems in low-liquid conditions.

The technology component of this technical response is ultimately to gain a fundamental understanding of
various tank mobilization and mixing systems so that data gaps can be filled and competing systems can be
compared on an equivalency basis fairly, accurately, and quickly.  Currently, the DOE Complex cannot
effectively compare, for example, the performance of mixer pumps to the performance of Flygt Mixers.
The basic understanding of the mixing technologies and the physical parameters that they are dependent
upon is paramount if alternative systems are going to be seriously considered beyond the demonstration
phase.

The following delineates the breakdown of the proposed technical approach by tasks.  Each task will be
further defined along with deliverables under the Detailed Task Description.
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A. Mixer Pump (Slurry Pump) Operational Improvements.
Complete Functions and Requirements for pump improvements, including identifying any weaknesses and
operational or performance factors that increase costs.  Provide operational data and field experience to
support tests at PNNL's quarter-scale facility.  Recommend improvements in the operational strategy of
baseline mixer pumps.  Plan required testing and best available scale to determine best performance
parameters.  Conduct multi-pump performance tests.  Investigate recent vibration problems encountered
during normal pump run in tests, and make recommendations for the use of existing pumps and
modifications for any future pumps that may be procured.  Determine maintenance requirements for slurry
pumps at SRS relating to recent vibrational problems encountered with the baseline systems.  SRS will
deploy and operate the AEA-provided pump tank mixer.

B. Extended Sludge Retrieval.
Compile Functions and Requirements for use of supplemental mixing systems at Hanford.  Recommend
deployable systems together with strengths, weaknesses, and expected performance using existing site and
industrial technologies.  Test recommended technology approach for extended sludge retrieval in quarter-
scale tank facility to determine performance and predict potential performance for actual tank application.
If testing results are positive and if the site needs an available extended sludge retrieval system, collaborate
with the site on a potential procurement, including writing of a technical specification.  This includes a
go/no go decision point.

C. Alternative Mixer Systems.
Continue Flygt Mixer development with the objective of optimizing performance and configuration for
deployment in SRS Type I, II, and III Tanks.  Develop Functions and Requirements for alternative mixers
at SRS and Hanford.  Propose other methods of improving mixer performance and reducing deployment
costs.  Candidates include a 300-Hp mixer that will fit through a 22-in. riser and pump deployment systems
that avoid rigging to change pump elevation.  Conduct feature tests on deployment and mixing performance
features.  Recommend options with pros and cons.  Work with sites to develop a specification.  Initiate
FETC procurements for lead units for each site.

D. Variable Depth Retrieval Pumps.
Develop variable depth transfer pump (VDTP) options to support Hanford Phase I Feed Staging.  Produce
Functions and Requirements for a VDTP for transferring both supernates and slurry for Hanford and SRS.
NOTE: The Hanford system is initially scoped as needing a suction elevation from tank bottom up to 6 ft
and the ability to operate at low water levels while the tank mixers are operating.  Identify candidate
concepts with pros and cons taking into consideration technologies currently deployed at SRS and those
available commercially.  The capability to operate/reside in the tank during mixer pump operations is
needed.  Conduct feature testing to verify compatibility with mixer pump jet.  Prepare technical
specifications for use in an Industrial Call for Proposals.  Support Hanford in the Request for Proposals in
producing the lead Hanford unit.  Use the results of the investigation to recommend operational and
equipment improvements to the baseline SRS TTP.
Progress to Date:
A. Mixer Pump (Slurry Pump) Operational Improvements.
Work is underway cataloging available retrieval mobilization experience at SRS and West Valley based on
interviews and literature reviews for application at SRS and Hanford.

B. Extended Sludge Retrieval.
Draft Functions and Requirements have been prepared by the PHMC for supplemental mobilization
systems.  Work is in progress assessing data on existing retrieval systems for applicability.

C. Alternative Mixer Systems.
Scale Flygt Mixer testing is aimed at prediction of a successful operational strategy for use of three turnable
50-Hp mixers in a SRS Type IV Tank.  Both Hanford and SRS are interested in identifying replacements
for baseline mixer pumps with more cost-effective alternatives, especially with respect to life-
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cycle/operations costs for bulk sludge, sludge heel, and salt cake retrieval.  This need exists in large HLW
storage tanks and in smaller process tanks such as SRS transfer system pump tanks.  SRS also desires
recommendations for equipment enhancements such as a small-diameter 300-Hp slurry pump or a pump
deployment system that simplifies elevation changes.  Safety impacts to authorization bases also needs to
be evaluated.  Fixed Flygt Mixers have been deployed in the ORR Gunite tanks as well as HLW tanks at
SRS.  Lessons learned from these deployments are being incorporated into the scaled testing of the
rotational systems for SRS.  SRS is acquiring and analyzing velocity and pressure data associated with full-
scale prototype 50-Hp Flygt Mixers for the purpose of optimizing the extended shroud configuration.  SRS
will perform full-scale installation and operational tests for a prototype oscillating post-mounted Flygt
Mixer at TNX.

D. Variable Depth Retrieval Pumps.
PHMC has completed an initial study of flexible inlet sections to transfer pump via testing at PNNL.  This
work precedes VDTPs.

Key Products:
Task A: Mixer Pump (Slurry Pump) Operational Improvements.
The key product for operational improvements to mixing is documentation containing operational strategies
that were developed by TFA and the end users.  These strategies have been proven in the field to the extent
that all the sites continuing to use mixing systems have the requisite data needed to make effective
operational improvements quickly and economically.

Task B: Extended Sludge Retrieval.
The key product for extended sludge retrieval is to document one or more viable systems that has been
successfully field deployed to extend the range of existing jet mixer pumps.  Performance of the fielded
system is required such that the cost-benefit for the extended range of retrieval can be identified and the
data and knowledge gained from a Hanford deployment can be transferred to the rest of the DOE Complex
users.  A go/no-go decision on system deployment at Hanford will be made.

Task C: Alternative Mixer Systems.
There are three key products associated with alternative mobilization and mixing systems.  The first is to
measure and document and compare to baseline systems the performance of Flygt Mixers and the Russian
Pulsating Mixer Pump in configurations for both the SRS and ORR tanks.  The second is to similarly
document and compare other industrial mobilization and mixing systems available for use across the
Complex.  Finally, a fair and accurate comparison of overall system cost and performance needs to be
completed for all of the various mobilization and mixing technologies so that users have credible technical
and cost data to use for tank waste retrieval.

Task D: Variable Depth Retrieval Pumps.
The key product for the VDTP is a system that will be deployed, tested, and the results of the tests
documented against the performance requirements.
FY99 Scope:
Task A: Mixer Pump Operational Improvements.
Functions and Requirements will be completed for pump improvements, including identifying weaknesses
and operational or performance factors that increase costs.  Operational data and field experience to support
tests at a quarter-scale facility will be provided.  The tests will be used to guide simple operational
improvements in the field.  This may include rotational speed, dwell time of the mixers in one location, and
the simultaneous operation of one or more pumps.  Work will be conducted on the evaluation of a sensor to
detect obstacles below a riser that would interfere with retrieval equipment deployment.  Slurry modeling
for Tank 8 slurry transfer is being completed in FY99 and will be validated during actual waste transfer in
FY00.
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Task B: Extended Sludge Retrieval.
Functions and Requirements will be compiled including infrastructure and safety bases for augmenting the
performance of Hanford's baseline mixer pumps.  Methods will be identified to complete sludge retrieval
from Hanford DSTs to support HLW and LAW retrieval for Phase I Privatization maximum order quantity.
These methods will be compared to available performance data.  Test processes may be tested where
performance data is not available.  Provide data to and manage the Retrieval Technology Guide.

Task C: Alternative Mixer Systems.
Full-scale tests will be conducted at TNX to validate quarter-scale test results for full-scale operation.
Conceptual designs will be produced for deployment of the most promising retrieval mixer system showing
how the systems should be configured for deployment in the target tanks.  Performance data on alternative
mixer systems, including Flygt Mixers, will be obtained.  Quarter-scale experiments, or larger, will be
conducted, which will be used to determine process parameters for comparison to baseline mixer pump
systems at SRS and Hanford.  SRS will lead efforts to deploy the pump tank mixer being fabricated by
AEA technologies for SRS.

Task D: Variable Depth Transfer Pump.
No TFA or site activity has been planned for FY99.
FY00 Scope:
Task A: SRS Mixer Pump Operational Improvements.

Task A.1.
Description:  Using the mixer pump retrieval experience of SRS Tank 8 sludge as a guide, judge the
effectiveness of the recommended performance improvements.  Evaluate current field difficulties and
recommend further improvements.  SRS will plan laboratory cold tests required to demonstrate
recommendations and to develop refinements through operational procedures.  While remaining focused
upon meeting DWPF feed schedules and required quantities, SRS will complete an operational strategy and
plan for a subsequent sludge tank hot test based upon cold tests completed by PNNL in the quarter-scale
tank facility.  SRS will plan what performance data can be generated by the hot demonstration in FY01.
The hot test plan will be based upon results of scaled multi-pump testing at PNNL during FY99 and FY00.
SRS will lead an effort to investigate recent vibrational problems uncovered during mixer pump runs in
testing at the TNX facility.  Recommendations for the existing pumps will be made as well as possible
specification changes for any new procurements in the future.
Performing Organization: SRS
Proposed Budgets: TFA, $450K; EM-30, $500K
Milestones:
- Issue a hot test strategy, 9/00.
- Issue a recommendation report on slurry pump vibrational issues, 3/00.
Deliverables:
- Test strategy documentation, 9/00.
- Issue a recommendation report on slurry pump vibrational issues, 3/00.

Task A.2.
Description: PHMC will provide Hanford data needs for the SRS operational improvement tests.  Evaluate
results of SRS operational improvement recommendations for applicability at Hanford.
Performing Organization:  PHMC
Proposed Budgets: TFA, $50K; EM-30, $100K
Milestone: Issue Hanford data requirements for operational improvement tests, 4/00.
Deliverable: Issue a letter report identifying Hanford data requirements for SRS hot operational
improvement tests.
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Task A.3.
Description: PNNL will complete multi-pump tests based upon SRS recommendations from effectiveness
of Tank 8 sludge retrieval.  PNNL will compile and evaluate multi-pump test results and make operational
recommendations for best pump performance.  PNNL will provide recommendations to SRS to obtain the
demonstration data needed to compare with multi-pump test data for validation and correlation with tests.
PNNL will provide data to the Retrieval Technology Guide.  PNNL will work with SRS on vibrational
problems with mixer pumps and determine whether similar problems might occur with Hanford mixer
pumps.
Performing Organization:  PNNL
Proposed Budget: $150K
Milestones:
- Submit a PNNL Test Plan for multi-pump tests, 12/99.
- Complete pump operational improvement data analysis, 3/00.
- Issue a test report documenting pump performance and recommendations on operational strategy, 4/00.
Deliverables: Issue the test results and recommendations documentation, 4/00.

Task A.4.
Description:  AEA will complete a preliminary design for the SRS organic layer pump tank mixer.
Performing Organization: AEA
Proposed Budgets  $50K  (Grant funding)
Milestone: Complete the preliminary design of SRS organic layer pump tank mixer, 6/00.
Deliverable: Send the preliminary design package to SRS for review, 6/00.

Task B: Extended Sludge Retrieval.
Task B.1.
Description: Conduct an operational mission analysis and a preliminary safety analysis on candidate
system.  Compare these analyses against the safety authorization bases.  Conduct a review and comment on
PNNL's recommendations.  This is a go/no-go decision point for proceeding to  hardware procurement.
Performing Organization: PHMC
Proposed Budget: TFA, $225K; EM-30, $350K
Milestones:
- Complete an operational mission analysis and a preliminary safety review on candidate systems,
comparing them against the safety authorization bases, 7/00.
- Issue a report documenting mission analysis, safety reviews, and decision on hardware procurement, 9/00.
Deliverable: Issue a Mission Analyses and Safety Review Report, 9/00.

Task B.2.
Description:  Study selected retrieval systems for ease of installation in Hanford tanks, hot operation, and
final disposition after use.  Issue a report recommending a system for use in retrieving Hanford HLW for
Phase I Privatization.
Performing Organization: PNNL
Proposed Budget: $100K
Milestones:
- PNNL will complete an extended sludge retrieval evaluation, 4/00.
- PNNL will conduct a sludge retrieval workshop with RPP to review findings and reach a decision on
system selection, 6/00.
Deliverables:
- Complete extended sludge retrieval evaluation and recommendations, 5/00.
- Issue a sludge retrieval workshop report, 7/00.
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Task C: Alternative Mixer Systems.
Task C.1
Description: Develop Functions and Requirements for alternative mixer systems at Hanford.  Propose
alternative concepts for evaluation based on site experience.  Evaluate SRS mixing systems and candidates
identified by PNNL, SRS, and Hanford for possible further consideration at Hanford.
Performing Organization:  PHMC
Proposed Budgets: TFA, $50K; EM-30, $100K
Milestones:
- PHMC will complete Functions and Requirements for alternative mixer systems for Hanford, 3/00.
- PHMC will host a Value Engineering session to complete its evaluation of alternative mixer systems,
7/00.
Deliverables:
- Issue a Functions and Requirements document for alternative mixer systems, 3/00.
- Issue a letter report to TFA and RPP outlining site recommendations for alternative mixer systems, 8/00.

Task C.2
Description: SRS will develop Functions and Requirements for alternative mixer systems at SRS.  SRS will
also propose alternative concepts for evaluation.  Candidates identified by PNNL, SRS, and Hanford for
possible further consideration at SRS will be evaluated.  Full-scale Flygt Mixers test will be conducted at
TNX to complete configuration modifications testing for issue resolution.
Performing Organization:  SRS
Proposed Budgets: TFA, $200K; EM-30, $375K
Milestones:
- SRS will develop Functions and Requirements, 1/00.
- SRS will conduct tests of mixer at TNX, 7/00.
- SRS will recommend candidate modifications for further consideration, 9/00.
Deliverables:
- Issue a Functions and Requirements Document, 3/00.
- Issue a test report of mixer test performed at TNX, 9/00.
- Document recommendations, 9/00.

Task C.3
Description: PNNL will evaluate the performance of candidate systems for use in SRS salt and sludge and
Hanford supernate feed and sludge tanks as a replacement for baseline mixers.  PNNL will also prepare test
plans for validation tests in the quarter-scale facility and full-scale tests in the SRS TNX facility.  These
tests must answer feasibility and performance issues at the sites for which the system is a candidate.
Performing Organization:  PNNL
Proposed Budget: $275K
Milestone: Complete testing strategy and planning for alternative mixing technologies, 5/00.
Deliverables:
- Issue a alternative mixer strategy and test planning document, 6/00.
- Issue a candidate system evaluation report and test plan, 9/00.

Task D: VDTP.
Task D.1
Description: Produce Functions and Requirements for a VDTP for transferring both supernates and slurry
at Hanford.  Evaluate candidate VDTP's features and determine the required pump and deployment feature
tests needed for design decisions.  Initiate procurement process, and complete the equipment specification
for the VDTP.
Performing Organization:  PHMC
Proposed Budgets:  TFA, $100K;  EM-30, $350K
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Milestones:
- Issue Functions and Requirements document for VDTP, 12/99.
- Document evaluation of candidate VDTPs and recommend feature tests, 6/00
Deliverables:
- Issue a Functions and Requirements document, 12/99.
- Issue a letter report on transfer pump candidate evaluation and testing recommendations, 6/00.

Task D.2
Description: SRS will produce a Functions and Requirements document.  SRS will evaluate candidate
enhancements and determine needed pump and deployment feature tests for design decisions.
Performing Organization:  SRS
Proposed Budgets:  TFA, $50K;  EM-30, $100K
Milestones:
- Issue a Functions and Requirements document for TTP operational and equipment improvements, 12/99.
- Document the evaluation of candidate enhancements and recommend feature tests, 6/00.
Deliverables:
- Issue a Functions and Requirements document, 12/99.
- Issue a letter report of TTP candidate enhancements and testing recommendations, 6/00.

Task D.3
Description: PNNL will Identify candidate concepts for a Hanford VDTP and SRS TTP with pros and cons,
taking into consideration technologies currently deployed at SRS and those available commercially.  PNNL
will also conduct a short lead feature test on pump performance and deployment processes.
Performing Organization:  PNNL
Proposed Budget: $150K
Milestones:
- PNNL will complete an industry search to identify candidate concepts for Hanford VDTP and SRS TTP,
3/00.
- PNNL will complete feature tests of candidate systems recommended by sites, 9/00.
Deliverables:
- Issue a letter report to TFA, Hanford, and SRS documenting industrial concepts for VDTP and TTP, 3/00.
- Issue a VDTP and TTP test report of candidate systems and provide recommendations to Hanford and
SRS, 9/00.
FY01 Scope:
Task A: SRS Mixer Pump Operational Improvements.
Task A.1.  SRS will complete the refined operational improvement demonstration based upon the strategy
documented during FY00.  SRS will work with PNNL to compile and document the results of the refined
test.
Performing Organization:  SRS
Proposed Budgets: TFA, $175K; EM-30, $300K
Milestone: Complete refined mixer pump operational improvement demonstration, 9/01.
Deliverable: Issue a letter report to TFA documenting retrieval operations and effectiveness, 9/01.
Task A.2.  PNNL will work with SRS to analyze data taken during the refined mixer pump operational
improvement test.  PNNL will document the results, and compare them to the scaled test to validate results.
Performing Organization:  PNNL
Proposed Budget: $25K
Milestone: Complete the analysis of data from the SRS refined operational improvements test, 9/01.
Deliverable: Submit a cleared report on performance of operational improvements, 9/01.

Task A.4.  SRS will purchase and deploy the AEA-designed organic layer pump tank mixer based upon
design efforts completed in FY00.
Performing Organization: SRS
Proposed Budget: $300K
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Milestones:
- Complete acquisition of the organic layer pump tank mixer, 6/01.
- Deploy organic layer pump tank mixer, 9/01.
Deliverables:
- Issue a letter to TFA indicating receipt of organic layer pump tank mixer, 6/01.
- Issue a letter to TFA documenting the deployment of the organic layer pump tank mixer, 9/01.

Task B: Extended Sludge Retrieval.
Task B.1.  PHMC will work with FETC to procure the extended sludge retrieval system.  PHMC will issue
the specification to FETC for an industry call based upon results of feature testing in FY00.  Cold test and
stage for hot testing in Tank AZ-101 for HLW retrieval effectiveness.
Performing Organization:  PHMC
Proposed Budgets: TFA, $725K; EM-30, $725K
Milestones:
- Issue a specification for FETC industry call for proposals, 12/00.
- Complete cold testing of industry extended sludge retrieval equipment, 9/01.
Deliverables:
- Complete the extended sludge retrieval equipment specification, 12/00.
- Submit a letter report to TFA and RPP describing results of cold testing, 9/01.

Task B.2.  PNNL will provide testing support to PHMC during cold testing and evaluate the cold test
performance.
Performing Organization:  PNNL
Proposed Budget: $25K
Milestone: Complete data analysis of cold tests, 9/01.
Deliverable: Issue a test report describing the performance of extended sludge retrieval system, 9/01.

Task C: Alternative Mixer Systems.
Task C.1.   Complete a decision process for deployment of candidate alternative mixer systems for use at
Hanford.  For a “go” decision, initiate FETC procurement of alternative mixing system, and complete a
deployment plan for a selected tank.
Performing Organization:  PHMC
Proposed Budgets: TFA, $75K; EM-30, $275K
Milestones:
- Complete the decision process on use of alternative systems, 3/01.
- Complete the deployment plan for the alternative mixer system in a selected tank and initiate FETC
procurement, 7/01.
Deliverables:
- Issue documentation describing basis for decision, 3/01.
- Issue deployment plan documentation, 7/01.

Task C.2.   Deploy Flygt Mixers for a feature test to evaluate Flygt Mixers for bulk retrieval.  Evaluate the
performance of the Flygt Mixers and provide lessons learned to the other sites.  Make a decision on other
alternative systems being considered by Hanford for possible deployment at SRS.
Performing Organization:  SRS
Proposed Budgets: TFA, $600K; EM-30, $600K
Milestones:
- Complete the decision process for deployment of an alternative system considered by Hanford, 3/01.
- Deploy Flygt Mixers in Tank 19, 6/01.
- Complete the evaluation of Flygt Mixers and document lessons learned, 9/01.
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Deliverables:
- Issue documentation describing the basis for the SRS decision, 3/01.
- Issue a letter report to TFA documenting that Flygt Mixers were deployed, 6/01.
- Submit a cleared document with performance data and lessons learned from Flygt Mixer deployment,
9/01.

Task C.3.  Conduct performance tests and issue documentation on results.  This is go/no-go decision point
for development of a lead unit pump for either site.  Host a decision workshop for SRS and Hanford
deployment of alternative systems based upon current site needs and results of alternative mixing system
testing.
Performing Organization:  PNNL
Proposed Budget: $225K
Milestones:
- PNNL will complete all documentation for alternative system for potential use at SRS and Hanford,
12/00.
- PNNL will host decision workshop(s) with SRS and Hanford, 2/01.
Deliverables:
- Submit alternative mixer system documentation that is accessible in RTG, 12/00.
- Design decision meeting documentation, 2/01.

Task D: VDTP.
Follow FETC procurement through completion of fabrication and testing.  Prepare pump for deployment in
a Hanford DST.
Task D.1.   Follow FETC procurement and design of winning bid.  Evaluate concept to verify viability and
likelihood to perform as desired.  Specification for transfer pump for FETC call, 7/99.
Performing Organization:  PHMC
Proposed Budgets: TFA, $550K; EM-30, $550K
Milestone: Provide a technical design review of VDTP, 2/00.
Deliverable: Design a review report including comment record document, 3/00.

Task D.3. In the case of a “go” decision, initiate procurement of alternative system for deployment at
Hanford and/or SRS.
Performing Organizations:  FETC, TBD
Proposed Budget: $1200K
Milestone: Place a contract for procurement of the preferred alternative system technology, 9/01.
Deliverable: Issue a letter report to TFA with contract placement date along with schedule for fabrication,
9/01.
FY02 Scope:
Task A:   Completed

Task B:  Extended Sludge Retrieval
Task B.1.  Deploy extended sludge retrieval system into tank AZ-101 and determine initial performance of
system.
Performing Organization:  PHMC
Proposed Budgets: TFA, $900K; EM-30, $900K
Milestone: Deploy the extended sludge retrieval system in Tank AZ-101, 7/02.
Deliverable: Issue a letter report to TFA documenting sludge retrieval system, 7/02.

Task C:  Alternative Mixer Systems
Task C.1.  Upon receipt of FETC-provided alternative mixing system, complete cold testing in preparation
for hot deployment.  Complete deployment plan for deployment of system.
Performing Organization:  PHMC
Proposed Budget: TFA, $900K: EM-30, $900K
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Milestone: Complete cold testing of alternative mixing system, 8/02.
Deliverable: Document cold testing results, 8/02.
Task C.2.  Upon receipt of FETC-provided alternative mixing system, complete cold testing in preparation
for hot deployment.  Complete deployment plan for deployment of system.
Performing Organization:  SRS
Proposed Budget: TFA, $300K;  EM-30, $300K
Milestone: Complete cold testing of alternative mixing system, 8/02.
Deliverable: Document cold testing results, 8/02.

Task C.4.   Complete the procurement of an alternative system(s) that will be deployed for Hanford and/or
SRS.
Performing Organization:  FETC
Proposed Budget: $300K
Milestone: Complete procurement and deliver system(s), 3/02.
Deliverable: Issue a letter report to TFA documenting delivery of system(s), 3/02.

Task D:  VDTP
Task D.1.  Complete preparations required for deployment of VDTP.  Deploy system in a DST.  Evaluate
the initial deployment of the system and provide lessons learned.
Performing Organization:  PHMC
Proposed Budgets: TFA, $1000K; EM-30, $1000K
Milestones:
- Deploy VDTP into a DST at Hanford, 6/02.
- Document deployment and evaluate initial operations, 9/02.
Deliverable: Issue a letter report to TFA documenting deployment and initial operation of VDTP, 9/02.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 1800 2700 3100 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 1200 300
International 0 100 0 0
University 0 0 0 0

EM-50 Total 0 1900 3900 3400

EM-30/40 0 550 2450 3100

Total 0 2450 6350 6500

Funding Comments:
Performance Agreement required with site(s) in FY00?
Need agreement for deployment of Flygt Mixers in Tank 19 at SRS and deployment of VDTP at Hanford.
Performance agreements related to in-tank deployments of technologies described above need to be
developed as a hold point to initiating large dollar commitments to procurement actions for equipment.
TFA's Expectation of User Support:
Substantial user commitment of co-funding for all tasks is expected as defined above.
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Task A:  Mixer Pump Operational Improvements
SRS users will be expected to provide input to TFA so that a complete technical understanding of
operational issues are communicated.  The site will be responsible for reviewing TFA activities, and they
will use the recommendations for hot operational demonstrations.

Task B:  Extended Sludge Retrieval
Hanford users will be expected to work with TFA and provide early operational input for potential
technologies that may be applicable.  The site will assist in the go/no-go decision, and if the task moves
forward, the site will be expected to prepare the site, complete the ORR, complete operator training, and
deploy the system for operation.

Task C:  Alternative Mixing Systems
 SRS users will be expected to make site preparations, complete the ORR process, complete operator
training, and deploy the alternative system for operation.

Task D:  Variable Depth Retrieval Pumps
Both SRS and Hanford users will be expected to closely coordinate with TFA, and they will be expected to
complete site preparations for a variable depth pump, complete the ORR process and operator training, and
finally deploy the system for operation.
TTP for Ongoing Work:
SRS – SR1-6-WT-51; PNNL – RL3-6-WT-51; PHMC  -- RL0-9-WT-52
PI for Ongoing Work:
PNNL: Mike Rinker; SRS: Eloy Saldivar; PHMC: John Garfield
Technical Review Strategy:
Task A:  Mixer Pump Operational Improvements
SRS users will be expected to review and assess pump operations recommendations

Task B: Extended Sludge Retrieval
Hanford users assist in the go/no-go decision for fabrication of an extended retrieval system

Task C: TAG holds gate review of Flygt Mixer following scale and full-size cold testing

Task D: Variable Depth Retrieval Pumps:  Both SRS and Hanford users will be expected to review the
acceptability of the new slurry pump.
Other Comments:
None.
TFA contacted the following in developing this response:
John Galbraith, Numatec Hanford Corp. 509-376-7929,  Eloy Saldivar, WSRC, Jerry Morin, WSRC
TFA Point of Contact: Pete Gibbons, TFA Retrieval Technology Integration Manager

Phone: (509) 372-0095, Fax: (509) 372-0065, Email: Peter_W_Gibbons@rl.gov
This technical response applies to the following site needs:
Hanford Need ID#: RL-WT051-S, Foam Generation and Stability
Hanford Need ID#: RL-WT054-S, Solids Yield and Deagglomeration
Hanford Need ID#: RL-WT060, PHMC Retrieval and Closure - Hanford/SRS Waste Mixing Mobilization
Hanford Need ID#: RL-WT062, PHMC DST Retrieval - Hanford DST Transfer Pump Improvements
SRS Need ID#: SR99-2028, Alternative Waste Removal Technology
SRS Need ID#: SR99-2037, Tank Heel Removal/Closure Technology
SRS Need ID#: SR99-2041, Demonstration of Alternative Mixer Technology for HLW Pump Tanks
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Needs Summary:
Hanford desires the development of sequestering agents that attenuate the vadose zone/groundwater
migration of the key radionuclides from closed tanks, from previous tank leaks to the soil column, and from
the Immobilized Low Activity Waste (ILAW) disposal facility.  Past analyses at Hanford suggests that
radionuclides of primary concern are Tc-99, Se-79, I-129, C-14, and U.  For the ILAW facility, Tc-99 is
currently considered the dominant risk contributor.  Hanford has not yet made any decisions to add
sequestering agents to tank farm soils, but is interested in further development of such technology as input
to its planned NEPA process for closure.  Potential uses of such sequestering agents for tank farm closure
and/or for disposal of ILAW would be to trap or immobilize the key radionuclides in the waste matrix,
disposal facility, and or soil column via a permeable flow-through reactive barrier that could be placed
inside a facility or within the soil column.  Hanford notes that limited efforts have been performed to
identify some candidate materials, but no material has been sufficiently tested to allow for selection.
Hanford desires additional laboratory analysis and bench-scale demonstration followed by field-scale
demonstration before decisions on deployment are made.

SRS has used reducing grout to close its first two tanks and plans to continue this practice for future tank
closures.  The main function of the reducing grout is to reduce the mobility of Tc-99 (SRS’s predominant
risk contributor), which is much less mobile under reducing than oxidizing conditions.  Currently, SRS
assumes that the reducing zone is only the waste layer (a few inches).  The Tc-99 is assumed to encounter
an oxidizing zone and become highly mobile as soon as it leaves the waste layer.  The net effect is that Tc-
99 transport from the tank to a receptor location is spread out in time, yielding lower receptor doses.  SRS’s
current practice of only modeling the waste layer as reducing is considered highly conservative, because
the water leaving the waste layer should be reducing for some distance.  SRS suggests that the zone of
immobilized Tc-99 is probably on the order of several feet below the tank, rather than just a few inches.
SRS desires that additional analyses and/or experiments be performed to better define the range of the
reducing zone beneath their tanks.  This would allow for less conservative modeling that may lead to lower
projected doses to the public from Tc-99 or reduced costs of waste removal.

PROPOSED SCOPE:
Technical Approach:
Background: Tc-99 is important to both SRS’s and Hanford’s risk evaluations.  Recent calculations by the
HTI have modeled Tc-99 mobility in Hanford’s vadose zone using a distribution coefficient, KD, of zero.
This means that mobility is controlled by moisture hydrology in the vadose zone and that no chemical
(reversible) sorption processes within the vadose zone media are attenuating the mobility of the Tc-99.  At
SRS a low KD of 0.3 ml/g is used.  Again, vadose zone sorption processes have little presumed effect on
Tc-99 migration.

Some recent Hanford-sponsored research has focussed on identifying sequestering agents for Tc-99; initial
results suggest that there may be some sequestering agents for Tc-99 with KDs on the order of 5 ml/g.
More laboratory and field studies are necessary to confirm the initial studies and to determine long-term
performance.  A recent Hanford RPP Technetium Workshop suggests that any “Tc-99 getter” be evaluated
for its long-term durability and to determine if an irreversible chemical process holds the Tc-99.

3M has developed its EMPORE membrane separation technology.  The EMPORE  technology
enmeshes sorbent, surface-active particles in a web-like matrix, which is formed into a membrane.
Historically the membrane is packaged into a cartridge that is used for filtering radionuclides from aqueous
waste streams.  DOE’s D&D Focus Area has successfully demonstrated filtering of cesium and cobalt with
the EMPORE technology.  3M has also developed an EMPORE  membrane separation technology for
Tc-99.  Under a current FETC contract, 3M plans to demonstrate use of its cartridges as an analytical
chemistry field tool and for cleanup of fuel rod storage pools and radioactively contaminated ponds.
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SRS uses reducing grout to locally drop the mobility of Tc-99 and temporally spread the release of Tc-99
from the tank.  In the waste layer that includes reducing grout, SRS models Tc-99 mobility with a KD
=1000 ml/g.  As noted previously, SRS models Tc-99 mobility below the waste layer with a KD = 0.3 ml/g.

Path Forward: This response assesses several approaches for sequestering radionuclides.  First, the reducing
zone created beneath a tank by reducing grout is determined.  Second, the usefulness of 3M’s EMPORE
membrane technology to an ILAW application is evaluated.  (For example, a thick layer of the membrane
might be added to the floor and wall of the ILAW facility.)  Third, the durability and irreversibility of
Hanford’s candidate getters are tested.  The following will be performed.

Reducing Grout Investigations
1. The chemical mechanisms for SRS’s reducing grout performance will be summarized.
2. The amount of reducing grout used for a SRS and a Hanford tank closure will be determined.
3. The hydrologic water flow through and around the SRS and Hanford waste layers will be modeled.  The
modeling would include factors such as tank dimensions, site infiltration rates, site vadose zone properties,
tank umbrella effects and tank cover impacts.  The modeling would predict how vertical moisture flow and
lateral moisture diffusion affect the establishment of a “reducing zone” below SRS and Hanford tanks.
4. The reducing zone below tanks at Savannah River and Hanford will be determined, including time
duration before depletion of reducing grout effectiveness.
5. Laboratory experiments will be performed (as necessary) to provide needed input data and to confirm
“reducing zone” predictions.

3M EMPORE Technology Investigations
1. The feasibility of modifying the existing FETC contract with 3M will be explored.
2. The feasibility of utilizing EMPORE membranes within the ILAW facility to sequester Tc-99 that
leaches from the LAW glass will be evaluated.
3. Experimentation will be performed to confirm expected performance of the EMPORE membrane
under ILAW conditions.  The durability and irreversibility of the membrane will be evaluated.

Other Sequestering Agents
1. Candidate Tc-99 sequestering getters identified in the Hanford need statement (bone char, hydrotalcite,
and magnetite) will be evaluated for their durability and to determine if the Tc-99 is held by an irreversible
chemical process.
2. Candidate sequestering getters (for U and Se-79) identified in the Hanford need statement (hydrotalcite
and iron-oxyhydoxides) will similarly be evaluated for their durability and irreversibility.
3. The most promising sequestering getters will be field tested at Hanford.
Progress to Date:
During FY98 SNL was funded by Hanford to identify potential sequestering getters.  SNL also performed
some hydrological modeling of moisture flow beneath Hanford tanks.  Historically, PNNL has also
supported Hanford’s identification of potential sequestering getters.  The SRTC has evaluated the
effectiveness of reducing grout for saltstone applications.

DOE’s FETC and D&D Focus Area have supported the testing of 3M’s EMPORE membrane cartridge
technology for cleanup of aqueous waste streams contaminated with radionuclides.  While related
information has been provided, direct applicability needs to be determined.

There are three EMSP-funded activities related to Tc-99 chemistry.  Investigators from LBL and LANL are
investigating the fundamental chemistry of Tc-99, with an emphasis on the waste tank environment and
waste forms.  Investigators from SNL, PNNL, and the University of Colorado are examining the phase
chemistry of tank sludge residual components.  Investigators from LANL, PNNL, and Texas A&M are
examining the fundamental chemistry, characterization, and separation of Tc-99 complexes in Hanford
waste.
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Key Products:
- A report will be issued, along with a submitted journal article calculating the dimensional extent of the
“reducing zone” below Hanford and SRS tanks when reducing grout is used during tank closures.  The
report should also indicate the time duration for which the “reducing zone” will be effective, 5/1/00.
- A report will be issued, along with a submitted journal article summarizing experimental studies to
validate “reducing zone” predictions, 9/30/00.
- A report will be issued assessing the feasibility of utilizing 3M EMPORE membrane technology as a
radionuclide reactive barrier in the ILAW facility, 9/30/00.
- A report will be issued describing experimentation to confirm the usefulness of the 3M EMPORE
membrane technology as a radionuclide barrier in the ILAW facility.  The durability and irreversibility of
the membrane technology will be discussed, 9/30/01.
- A report will be issued, along with a submitted journal article describing laboratory studies on the
durability and irreversibility for the sequestering getters identified by the Hanford need statement
(magnetite, bone char, and hydrotalcite for Tc-99 sequestering and hydrotalcite and iron-oxyhydoxides for
U and Se-79 sequestering), 9/30/00.
- A report will be issued describing Hanford field test results for the most promising sequestering getters,
9/30/01.
FY99 Scope:
None.
FY00 Scope:
Task A:  Estimate Extent of Reducing Zone Beneath Tanks
Description: Analytical and modeling will be performed to determine the  “reducing zone” beneath SRS
and Hanford tanks.  Results will be summarized both in a report and a submitted journal article.
Performing Organizations: Competitive
Proposed Budget: $200K
Deliverables and Milestones: Issue both a report and a submitted peer-reviewed journal article, 5/1/00.

Task B:  Data Collection to Support Reducing Zone Estimates
Description:  Laboratory tests will be performed to develop needed data for the Task A analyses effort.  In
addition, selected laboratory experiments will be performed to validate the “reducing zone” calculations of
Task A.  Results will be summarized in a report and submitted journal article.
Performing Organizations: Competitive (Task A and Task B will be combined for a competitive performer
selection.)
Proposed Budget: $200K
Deliverables and Milestones: Issue both a report and a submitted peer-reviewed journal article, 9/30/00.

Task C:  Evaluate Getter Materials
Description: Laboratory studies will be performed to determine the durability and irreversibility of
Hanford-identified Tc-99, Se-79, and U getters.  Results will be summarized in a report and submitted
journal article.
Performing Organizations: Collaboration or Competitive between SNL and PNNL (Labs identified by
Hanford need as performing the initial getter studies.)
Proposed Budget: $200K
Deliverables and Milestones: Issue both a report and a submitted peer-reviewed journal article, 9/30/00.

Task D:  Evaluate Membrane Technology to Sequester Radionuclides
Description:  A study will be performed to assess the feasibility of utilizing the 3M EMPORE membrane
technology in the ILAW facility to sequester key radionuclides leached from the low-activity waste glass.
Factors to be considered include scaleup of membrane sizes (the ILAW vaults are much larger than a
traditional EMPORE cartridge), placement in the facility design, loading capacity of the membrane
compared to LAW glass Tc-99 glass loads, compatibility with LAW glasses, costs, and expected
performance.
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Performing Organizations: 3M
Proposed Budget: $200K
Deliverables and Milestones:  Publish a report documenting results of feasibility study, 9/30/00.
FY01 Scope:
Task A:  Complete
Task B:  Complete

Task C:  Evaluate Getter Materials
Description:  Field tests will be performed at Hanford utilizing the most promising sequestering agents
identified during FY00 laboratory experiments.
Performing Organizations: LMHC, PNNL, and SNL
Proposed Budget: $500K
Deliverables and Milestones: Publish a report documenting the results of the Hanford field tests on
sequestering getters, 9/30/01.

Task D: Evaluate Membrane Technology to Sequester Radionuclides
Description: Experimentation will be performed to confirm expected performance of the EMPORE
membrane under ILAW conditions.  The durability and irreversibility of the membrane will be evaluated.
Performing Organization: 3M
Proposed Budget: FETC, $200K
Deliverables and Milestones:  Publish a report documenting expected performance of EMPORE
membrane under ILAW conditions, 9/30/01.
FY02 Scope:
None.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 800 700 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 800 700 0

EM-30/40 0 300 0 0

Total 0 1100 700 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
None.
TFA's Expectation of User Support:
FY01 Hanford field tests on sequestering getters will be co-funded by EM-30.
TTP for Ongoing Work:
N/A
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PI for Ongoing Work:
N/A
Technical Review Strategy:
All FY00 tasks to result in published journal articles subject to peer review.  The TFA’s TAG will conduct
periodic reviews of the technical work.  Gate reviews will be conducted at key technology stage transitions.
Other Comments:
TFA contacted the following in developing this response:
Paul d’Entremont, Savannah River; Ed Fredenburg, Lockheed Martin Hanford Company; Jim Krumhansl,
Sandia National Laboratories; Keith Hoffmann, 3M; Glenn Bastianns, CMST.
TFA Point of Contact: Larry Bustard, TFA Closure Technology Integration Manager

Phone: (505) 845-8661, Fax: (505) 844-1480, Email: ldbusta@sandia.gov
This technical response applies to the following site needs:
Hanford Need ID#: RL-WT046-S, Getter Materials
Hanford Need ID#: RL-WT061, Reactive Barriers to Contaminant Migration
SRS Need ID#: SR99-2051, Technology to Mitigate Effects of Technetium Under Tank Closure
Conditions



Response Title:Tanks Focus Area
FY00-FY02
Technical Response #: 99062

Salt Cake Dissolution Retrieval

NOTE: The TFA did not receive sufficient funding to commence work on this technical response in FY00.
The technical response presented below describes what the TFA would have done, had funding been
available.

Needs Summary:
Performance data and retrieval efficiency data are required for Hanford's single-shell tank simplified
saltcake dissolution system using a sprinkler-applied water system.  Effects of in-tank hardware and tank
walls on the sprinkler system should also be determined.  This system is also known as the Low-Volume
Density Gradient (LVDG) retrieval method.  Application of this method to a representative simulant of
waste should provide the necessary data to select this method for baseline implementation.  LVDG has
huge cost saving potential over other retrieval systems by using existing saltwell pumping infrastructure.  A
demonstration would provide important kinetic data required to make key decisions regarding long-term
retrieval planning.  Leak potential during retrieval could be reduced compared to sluicing by maintaining a
minimal liquid head in the tank.  (Pump out liquid as fast as it is added).
The deployment data are also applicable to saltcake retrieval plans at Savannah River Site relative to future
Density Gradient Retrieval plans.

PROPOSED SCOPE:
Technical Approach:
Conduct a salt dissolution retrieval cold test using a simulant of representative caustic and nitrate salts.
TFA waste chemistry experts will be involved in the selection of simulants to ensure the simulants properly
reflect the predicted chemical behavior as well as the physical behavior of the salts.  The surface to volume
ratio of the various SST saltcakes will be addressed in the experimental plan.  The objective will be to show
rate of retrieval, effects of shadowing due to in-tank hardware, and how low a level and volume of water
can be maintained in the test tank.  One option to simulate a possible leak site is to use a series of cracked
plate tests, which would be placed on the tank bottom.  Several potential crack sizes and shapes will be
evaluated based upon knowledge of suspected crack locations, growth, and geometries.  Additional work
related to investigating potential criticality issues that could be raised will be performed.

Based on the test results, a retrieval pump and waste distribution system will be purchased and cold tested.
Upon successful completion of the retrieval system cold test, a hot deployment will be conducted in a
Hanford single-shell salt tank.

While the water distribution technology is commercially available, the performance efficiency, ability to
avoid free standing water, and other safety implications need to be determined before the technology can
become a viable retrieval method.  Hanford and SRS would use the data from these tests and deployments
in determining their overall salt retrieval strategy.

Progress to Date:
Salt dissolution  -- Modified Density Gradient bench-scale work at SRS in 1996/97.

Key Products:
- Cold process test report
- Criticality Evaluation Report
- Deployment Plan
- Hardware procurement
- Cold test and verification of hardware performance
- Operational Readiness preparations
- Hot retrieval Demonstration
- Final hot performance and lessons learned report.

FY99 Scope:
None.
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FY00 Scope:
Task A:  Conduct Cold-Test of Low-Volume Density Gradient Retrieval
Description:  Conduct LVDG salt retrieval process test using representative caustic and nitrate salts to show
equipment and salt dissolution performance.  Procure and assemble the field deployable equipment.
Validate equipment performance and develop operating procedures in cold testing.  Evaluate potential
criticality issues that could arise as a result of performing density gradient dissolution of salt.  This task
provides technical bases for a hot deployment in a Hanford SST salt cake tank.
Assemble LVDG process test equipment.  Locate and construct a cold test area with the capability of
handling, storing and disposing of caustic nitrate salts.  Conduct process cold test to assess retrieval system
performance including retrieval rate of salt cake, shadow-effects on in-tank hardware and the ability of the
pumping system to keep water from accumulating in the tank.  Include a crack leak site for comparison of
leak rate between high and low water head situations.  Issue cold process test report with recommendations.
Performing Organizations: PHMC or PNNL and PHMC Consider for Broad Call
Proposed Budgets: $300K; EM-30 $250K
Deliverables and Milestones:
- Assemble LVDG process test equipment 12/99
- Locate and construct a cold test area 12/99
- Conduct process cold test 3/00
- Issue LVDG Deployment Plan 5/00
- Issue cold process test report 6/00
- Issue criticality evaluation report 7/00

Task B:  Conduct Radioactive Demonstration of Low-Volume Density Gradient Retrieval
Description: Following the cold process test and based on its results validated by PHMC review, assemble
equipment for a full-scale hot demonstration in a Hanford SST salt cake tank
Performing Organizations: PHMC or PNNL and PHMC Consider for Broad Call
Proposed Budgets: Included in Task A
Deliverables and Milestones: Assemble equipment for a full-scale hot demonstration 9/00

FY01 Scope:
Task B:  Conduct Radioactive Demonstration of Low-Volume Density Gradient Retrieval
Description:  Conduct cold test of hot demonstration equipment to verify its performance and to develop
operating procedures.  Prepare site for hot deployment.  Conduct Hot deployment in a Hanford SST salt
cake tank.  Select a tank with on-going salt well pumping operations.  Plan a limited retrieval based on
available DST tank space.  The objectives of the test will be to recover several inches of saltcake so that a
visual record will show progress.  Questions such as How even can the salt level be reduced?; What are salt
retrieval rates?;  Can brine concentration be controlled?; Will bridging or gouging occur?; and Can the
liquid head be maintained at an acceptably low level? will be answered.

Draft a Hot LVDG test plan.  Issue LVDG test plan.  Design and assemble LVDG equipment.  Deploy
LVDG equipment and conduct test.
Performing Organizations: PHMC, PNNL
Proposed Budgets: PHMC $500K; PNNL $200K; EM-30 $1M
Deliverables and Milestones:
- Draft a Hot LVDG test plan
- Issue LVDG test plan
- Design and assemble LVDG equipment.
- Deploy LVDG equipment
- Issue Test Report & Recommendations

FY02 Scope:
None.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 300 700 0 0 0

Leveraged
ASTD 0 0 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 0 0 0
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 300 700 0

EM-30/40 0 250 1000 0

Total 0 550 1700 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
Expectation of Hot Salt Demonstration in FY01 or FY02.  Site will approve Deployment Plan in FY00
prior to committing funding to procurement of equipment for in-tank deployment.  Site will provide
resources for tank operations, test site preparation, procedure developments, operator training, ORR/Safety
reviews, etc.
TTP for Ongoing Work:
RL36WT51
PI for Ongoing Work:
Mike Rinker
Technical Review Strategy:
A technical review of criticality evaluation data and test results from cold testing will be performed in late
FY00.  User representatives and independent technical experts identified by TFA will participate in the
review.
Other Comments:
This task is related to SRS need SR99-2028, Alternative Waste Removal Technology.
TFA contacted the following in developing this response:
Jeff Hertzel, NHC; George Crawford, (Formerly NHC); Bill Root, Informatics
TFA Point of Contact: Pete Gibbons, TFA Retrieval Technology Integration Manager

Phone: 5093720095, Fax: 5093720065, Email: Peter_W_Gibbons@rl.gov
This technical response applies to the following site needs:
Hanford Need ID#: RL-WT063, PHMC Retrieval and Closure - Hanford SST Saltcake Dissolution
Retrieval
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Needs Summary:
A new more effective technology is required to decontaminate the DWPF and WVDP canisters after being
filled and welded.  DWPF canister decontamination is a water-frit slurry blast technique that removes
contamination and oxides from the entire canister's exterior surface.  The waste from this process is in two
forms.  An offgas is routed to the facility vessel ventilation system and on to facility-controlled ventilation
exhaust.  A water-frit slurry waste stream is pumped into the facility chemical process and is fed into the
vitrification process stream to minimize liquid waste production.  This coupling of canister
decontamination with chemical processing is less than optimum and could limit production rates in the
future and currently reduces operating flexibility.  Ideally, a canister decontamination technique that
resulted in only gases that are compatible with the existing ventilation system would be preferred.  This
would minimize or eliminate the processing couple between canister decontamination and chemical
processing.  Disposition of oxides and metals removed as part of the process should be specified
consistently with the site flowsheets and regulatory requirements.  Any constituents added to accomplish
canister decontamination, should be minimized and should be compatible with the SRS-HLW waste
management system.  The WVDP canisters have been in storage and have picked up contamination and
will have to be decontaminated before shipment offsite for continued storage.

PROPOSED SCOPE:
Technical Approach:
The previous SRS and WVDP evaluations of canister decontamination technology will be accessed for
applicability and performance where technologies have been implemented.  In addition, contact will be
made with the Mol, Belgium; Selefield, England; La Hague, France facilities; the Mixed Waste Focus
Area; and the D&D Focus Area to determine if advances in international and national experience would be
applicable.  Candidate processes will be identified and evaluated for compatibility with the existing process
and equipment constraints.  Enhancements to the existing decontamination process and the integration with
the current DWPF process technology baseline will be identified.  CO2 blasting has been tested in other
applications and will be evaluated for application to this need.  Previously, SRS initiated work to evaluate
CO2 blasting; that work will be used as a starting point.  An evaluation of the past work with this concept
and other potential systems such as the WVDP nitric acid decontamination process will be performed.  A
process downselect will be performed to optimally match technology to the process and facility constraints.
The existing equipment configuration and process constraints will be defined and used to provide a basis
for this task.  It is important to ensure processing flexibility of any secondary waste streams to avoid the
bottleneck associated with the current frit-processing tie to the Slurry Mix Evaporator.

Any applicable enhancements or alternative decontamination techniques will be demonstrated on a non-
radioactive system.  If the alternatives are to be implemented, qualification testing to meet waste
acceptance product specifications will be conducted.  Specifications for the full-scale system will be
prepared, equipment will be procured, tested and installed and the alternative canister decontamination
system will be deployed.
Progress to Date:
DWPF has funded some work in this area aimed at reducing the water load to the Slurry Mix Evaporator by
in-line frit/liquid separation techniques.  In addition, DWPF has funded a review of potential technology for
this task.
Key Products:
- Issue a document identifying canister decontamination and process integration requirements and
evaluating enhancements and alternatives.
- Document the process selected and key DWPF and HLW system interfaces.
- Conduct a non-radioactive pilot-scale demonstration of recommended canister decontamination
enhancements or alternatives.
- Determine the specifications for full-scale canister decontamination system applicable to both SRS and
WVDP.
- Prepare a qualification package to demonstrate compliance with WAPS canister decontamination
specification.
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- Procure, demonstrate and approve the selected decontamination process for deployment.
- Deploy and startup full-scale operations in DWPF.
FY99 Scope:
None.
FY00 Scope:
Task A: Evaluate Enhancement and Alternative Canister Decontamination Methods
Description: Determine the technical and operational requirements for enhancements or alternatives for
HLW canister decontamination.  Evaluate current technology for size, chemical compatibility, cycle time,
and performance (note DWPF qualification run data based on surface oxide removal is available).  Evaluate
the operating history and performance of the WVDP process.  The previous SRS and WVDP evaluations of
canister decontamination technology will be accessed for applicability and performance where technologies
have been implemented.  In addition, contact will be made with the Mol, Belgium; Selefield, England; and
La Hague, France facilities to determine if advances in international experience would be applicable.  The
Mixed Waste Focus Area and the D&D Focus Area will be contacted to identify candidate processes.
Candidate processes will be identified and evaluated for compatibility with the existing process and
equipment constraints.  Enhancements to the existing decontamination process will be identified.  Review
current technology for compatibility (including the DOE/EM-0412P, Decontamination Handbook).  Verify
compatibility of candidate processes with the DWPF integrated material balance and the facility footprint.
Provide the technical basis for the process selection and technology matching these needs.
Performing Organizations: TBD
Proposed Budgets:  TFA, $250K; EM-30, $50K
Deliverables and Milestones:
- Prepare a document identifying canister decontamination and process integration requirements.
- Document evaluations and recommendation of canister decontamination enhancements and alternatives.

Task B:  Demonstration of Recommended Canister Decontamination Alternative
Description:  Prepare a test strategy and plan for demonstration of the canister decontamination system.
Conduct a pilot-scale and/or full-scale non-radioactive demonstration of recommended enhancements or
alternatives for canister decontamination.
Performing Organizations: TBD
Proposed Budgets: TFA, $150K; EM-30, $350K
Deliverables and Milestones:
- Submit a test plan for non-radioactive demonstration of canister decontamination alternatives.
- Initiate non-radioactive demonstration of canister decontamination.
FY01 Scope:
Task A:  Completed FY00

Task B:  Demonstration of Recommended Canister Decontamination Alternative
Description:  Conduct a pilot-scale and/or full-scale non-radioactive demonstration of recommended
enhancements or alternatives for canister decontamination.  Conduct testing necessary to prepare
specification for DWPF system.  Conduct testing to support qualification of alternative canister
decontamination method.
Performing Organizations: TBD
Proposed Budgets:  TFA, $600K; EM-30, $600K
Deliverables and Milestones:
- Complete a non-radioactive demonstration of canister decontamination.
- Issue a report on demonstration of canister decontamination alternatives.
- Assemble a data package to support specification for DWPF system.
- Assemble a data package to support qualification of canister decontamination process.

Task C:  Procure DWPF Canister Decontamination System
Description:  Prepare and review procurement specification and provide interface between FETC and
DWPF.  Prepare specifications for DWPF canister decontamination system.  Issue procurement through
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FETC for fabrication and vendor acceptance testing of the equipment for use in DWPF.  Canisters
produced during the DWPF qualification runs will be provided by SRS to verify process acceptance.  SRS
will provide the acceptance strategy.
Performing Organizations:  FETC, SRS, TBD
Proposed Budgets: TFA, $150K; EM-30, $150K
Deliverables and Milestones:
- Determine specifications for DWPF canister decontamination system.
- Issue RFP for DWPF canister decontamination system fabrication and testing.
FY02 Scope:
FY02 Scope
Task A:  Completed
Task B:  Completed
Task C: Procure DWPF Canister Decontamination System
Description:  Complete fabrication and acceptance testing on DWPF canister decontamination system.
Deliver system to DWPF.
Performing Organizations: FETC, SRS, TBD
Proposed Budgets: $3.5M (note: this deployment could be funded via ASTD if viable) EM-30 co-funding
required for procurement; EM-30 $5.5M (Per TAG recommendation need to establish a hand-off to user
responsibility.  This may be the appropriate timing for user to provide greater share of funding).
Deliverables and Milestones:
- Award contract for DWPF canister decontamination system fabrication and testing.
- Complete fabrication of canister decontamination system.
- Complete acceptance testing of canister decontamination system at vendor facility.
- Receive canister decontamination system for SRS.

Task D:  Site Qualification of Canister Decontamination System
Description:  Prepare technical basis documentation and cold test plan.  Conduct site activities necessary to
deploy canister decontamination system including cold testing, qualification testing to demonstrate
compliance with WAPS, procedure preparation, operator training, ORR/safety reviews, and authorization
basis.
Performing Organizations: SRS, DWPF
Proposed Budgets: TFA, $300K; EM-30, $1,000K
Deliverables and Milestones:
- Develop operating procedures
- Prepare authorization basis documentation
- Prepare canister decontamination documentation for Waste Form Qualification Report.
- Document approval to deploy.
FY03 Scope
Task A:  Completed
Task B:  Completed
Task C:  Completed
Task D:  Site Qualification of Canister Decontamination System
Description:  Complete site activities necessary to deploy canister decontamination system including cold
testing, qualification testing to demonstrate compliance with WAPS, procedure preparation, operator
training, ORR/safety reviews, and authorization basis.
Performing Organizations: SRS, DWPF
Proposed Budgets: TFA, $100K; EM-30, $500K
Deliverables and Milestones:
- Develop operating procedures.
- Document authorization basis.
- Prepare canister decontamination documentation for WQR.
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Task E:  Install/Deploy DWPF Canister Decontamination System
Description:  Install canister decontamination system in DWPF.  Provide the new unit for installation and
radioactive demonstration in the DWPF Canister Decontamination Cell.  DWPF will provide installation in
the Decontamination Cell of S-Canyon Building.
Performing Organization: SRS
Proposed Budgets:  TFA $150K; EM-30; $500K.
Deliverables and Milestones:
- Complete installation of DWPF canister decontamination system.
- Start up DWPF canister decontamination system.

Task F:  Operate and Review Performance of DWPF Canister Decontamination System
Description:  Operate DWPF canister decontamination system.  Evaluate performance.
Performing Organization: DWPF
Proposed Budgets: TFA, $50K; EM-30, $200K
Deliverables and Milestones: Submit a report documenting operating experience and performance of
canister decontamination system.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 400 750 300 150 0

Leveraged
ASTD 0 0 0 0 0
CMST 0 0 0 0 0
ESP 0 0 0 0 0
Robotics 0 0 0 0 0
Industry 0 0 0 3500 0
International 0 0 0 0 0
University 0 0 0 0 0

EM-50 Total 0 400 750 3800

EM-30/40 0 200 750 6500 1200

Total 0 600 1500 10300 1350

Funding Comments:
Performance Agreement required with site(s) in FY00?
TBD
TFA's Expectation of User Support:
Site will fund the installation of the equipment in the canyon and essential process material balance
compatibility checks.  The site will co-fund the procurement with FETC-expected total estimated at $9M.
The site will provide resources to allow verification of process compatibility with DWPF and HLW
flowsheets.  Site will provide canyon installation and assistance with procurement specification and
coordination.  SRS will retain sufficient canisters from the cold and qualification runs to demonstrate the
acceptability of the chosen alternative decontamination process.
TTP for Ongoing Work:
N/A
PI for Ongoing Work:
N/A
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Technical Review Strategy:
Qualification of an alternative canister decontamination process to meet WAPS requirements will require
review by the established EM Technical Review Group.
Other Comments:
The TIM will review the site priority on this task with the users to ensure that the Salt Disposition Schedule
has not moved this to an out-year need.  The site commitment to co-funding and deployment is essential to
progressing beyond year 1; this will be reviewed with the user as well.  This task will now be coordinated
between SRS and WVDP.
TFA contacted the following in developing this response:
TFA Point of Contact: Bill Holtzscheiter, TFA Immobilization Technology Integration Manager

Phone: (803) 725-2596, Fax: (803) 725-4704, Email: earl.holtzscheiter@srs.gov
This technical response applies to the following site needs:
WVDP Need ID#: OH-WV-902, Decontamination of High-Level Waste (HLW) Canisters
SRS Need ID#: SR99-2029, Alternative DWPF Canister Decon Technology
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NOTE: The TFA did not receive sufficient funding to commence work on this technical response in FY00.
The technical response presented below describes what the TFA would have done, had funding been
available.

Needs Summary:
The DWPF is limited in its ability to perform maintenance, inspection, and cleanup activities.  The only
access to the majority of the facility is via an overhead crane using hooks and an impact wrench.  Viewing
capability within the facility is mostly limited to video cameras on the Main Process Cell (MPC) Crane.
Since the start of radioactive operation, The Glass Melter Cell has accumulated a large amount of litter on
the cell floor, which could jeopardize equipment operation and production.  This litter consists of high-level
waste glass shards and dropped tools/equipment.  There is currently no equipment capable of retrieving
those items, cleaning up in-cell equipment and cleaning the cell floor.

The following specific needs have been identified: 1) Melt Cell equipment capable of retrieving glass
shards and in-cell equipment as well as cleanup of in-cell equipment and the cell floor, 2) replacement of
the Remote Equipment Decontamination Cell (REDC) Electromechanical Manipulators (EMM's) with
manipulator/robotic systems that are easier to operate and have greater range/reliability, and 3) a method to
perform inspection, repair, D&D, and equipment recovery using a dual-arm telerobotic manipulator.

PROPOSED SCOPE:
Technical Approach:
The approach will be to develop, adapt, or provide remote equipment for the three needs identified above.
SRS will identify the functional performance requirements for the equipment systems to address each need.
Evaluation of existing German technology for in-cell maintenance using crane based arms systems will be
included in the technology review.  Based on those requirements, the TFA will coordinate with the
Robotics Crosscutting Program and Industry Programs to adapt or procure existing technology if available
or develop new technology if not otherwise available.  For each system, specifications will be prepared,
procurements will be completed for the design and fabrication of the equipment systems, acceptance testing
will be conducted, non-radioactive demonstrations will be completed, the necessary procedures, training,
and safety documentation will be prepared, and the equipment systems will be deployed for radioactive
operations.

Progress to Date:
None.

Key Products:
For each equipment system needed:
- Functional Performance Requirements
- Equipment system design documentation
- Non-radioactive demonstration of equipment
- Procurement, demonstration, and installation of equipment system
- Radioactive demonstration of equipment
- Performance evaluation documentation
FY99 Scope:
None.

FY00 Scope:
Task A: Define Functional Performance Requirements and Evaluate Available Technologies
Description: Determine the functional performance requirements (FPR's) for remote equipment to 1) clean
the DWPF melt cell and equipment, 2) supplant the existing electromechanical manipulators in the DWPF
Remote Equipment Decontamination Cell, and 3) perform inspection, repair, D&D, and equipment
recovery within DWPF.  The functional performance requirements will be documented and will be
reviewed by the user for feasibility of integration into the existing facility.  Review and evaluate existing
technology for equipment that will effectively clean the melt cell of the HLW glass shards, dust and tools
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from melter pour spout cleaning and other melt cell operations.  Review and evaluate existing technology
for telerobotic replacements that will meet the improved performance requirements currently recognized
for the DWPF Remote Equipment Decontamination Cell (REDC).  Review and evaluate existing
technology to identify remotely operated equipment compatible with operation from the existing crane or
with modifications to the crane attachment.
Performing Organizations:  SRS, Robotics, TBD.
Proposed Budgets:  $100K Robotics; $30K EM-30 {Note: Due to site specific nature of this scope need to
assume significant user co-funding in FY00}
Deliverables and Milestones:
- Functional performance requirements for each equipment system
- Document identifying melt cell cleaning equipment options and evaluating alternatives
- Document identifying replacements for electromechanical manipulators and evaluating alternatives.
- Document identifying remote systems for inspection, repair, D&D, and equipment recovery and
evaluating alternatives.

Task B.1:  Procure Equipment Systems for Melt Cell Cleaning
Description:  Prepare and review specifications for remote equipment to clean the DWPF melt cell and
provide interface between FETC and DWPF.  Issue Request for Proposals through FETC for fabrication
and vendor acceptance testing of equipment systems for DWPF Melt Cell cleaning.  Based upon user
defined procurement specifications, FETC will select and procure advanced robotic equipment which
satisfies the user needs.  SRS will be the design and acceptance authority for the task and procurements.
Performing Organizations:  SRS, FETC
Proposed Budgets: $500K FETC $100K Robotics; EM-30 $400K
Deliverables and Milestones:
- Specifications for melt cell cleaning equipment
- Issue RFP for melt-cell cleaning equipment

FY01 Scope:
Task A:  Completed
Task B.1:  Procure Equipment Systems for Melt Cell Cleaning
Description:  Complete fabrication and vendor acceptance testing of equipment for Melt Cell cleaning.
Performing Organizations:  FETC, SRS
Proposed Budgets: FETC $1.0M, SRS EM-30  $200 K; Robotics $100K
Deliverables and Milestones:
- Award Contract for DWPF Melt Cell cleaning equipment.
- Complete fabrications of Melt Cell cleaning equipment
- Complete vendor acceptance testing of Melt Cell cleaning equipment
- Receive Melt Cell cleaning equipment at SRS

Task B.2:  Site Qualification of Melt Cell Cleaning Equipment
Description:  Prepare technical basis documentation and cold test plan for Melt Cell cleaning equipment.
Conduct site activities necessary to deploy Melt Cell cleaning equipment including cold testing, procedure
preparation, training, ORR/Safety reviews, and authorization basis.
Performing Organizations:  SRS, DWPF
Proposed Budgets: EM-30 $800K
Deliverables and Milestones:
- Test plan for cold testing of Melt Cell cleaning equipment.
- Operating Procedures
- Authorization basis documentation

Task C.1: Procure Replacement Equipment Systems Electromechanical Manipulators for REDC
Description:  Prepare and review specifications for replacement electromechanical manipulators for the
DWPF Remote Equipment Decontamination Cell (REDC) and provide interface between FETC and
DWPF.  Issue Request for Proposals through FETC for fabrication and vendor acceptance testing of
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replacement electromechanical manipulators.  Based upon user defined procurement specifications, FETC
will select and procure advanced robotic equipment which satisfies the user needs.  SRS will be the design
and acceptance authority for the task and procurements.
Performing Organizations: FETC
Proposed Budgets: $500K FETC, $350K EM-30; Robotics $100K
Deliverables and Milestones:
- Specifications for replacements for electromechanical manipulators for REDC
- Issue RFP for replacements for electromechanical manipulators for REDC

FY02 Scope:
Task A:  Completed
Task B.1:  Completed
Task B.2:  Site Qualification of Melt Cell Cleaning Equipment
Description:  Complete site activities necessary to deploy Melt Cell cleaning equipment including cold
testing, procedure preparation, operator training, ORR/Safety reviews, and authorization basis.
Performing Organizations:  SRS, DWPF
Proposed Budgets: Robotics $150K, EM-30 $400K
Deliverables and Milestones:
- Operating procedures
- Authorization basis documentation
- Document approval to deploy

Task B.3:  Install/Deploy DWPF Melt Cell Cleaning Equipment
Description:  Install Melt Cell cleaning equipment in DWPF.  Provide the new system for installation and
radioactive demonstration in the DWPF Melt Cell.
Performing Organizations: DWPF
Proposed Budgets: EM-30 $500K
Deliverables and Milestones:
- Complete installation of DWPF Melt Cell cleaning equipment
- Startup DWPF Melt Cell cleaning equipment

Task C.1:  Procure Replacement Equipment Systems Electromechanical Manipulators for REDC
Description:  Complete fabrication and vendor acceptance testing of replacement electromechanical
manipulators for Remote Equipment Decontamination Cell.
Proposed Budgets: FETC  $1.0M, SRS EM-30 $400 K; Robotics $100K
Deliverables and Milestones:
- Award Contract for DWPF electromechanical manipulators for REDC
- Complete fabrication of electromechanical manipulators for REDC
- Complete vendor acceptance testing of replacement electromechanical manipulators for REDC
- Receive replacement electromechanical manipulators at SRS

Task C.2:  Site Qualification of Replacement Electromechanical Manipulators for REDC
Description:  Prepare technical basis documentation and cold test plan for replacement electromechanical
manipulators for DWPF REDC.  Conduct site activities necessary to deploy replacement electromechanical
manipulators including cold testing, procedure preparation, training, ORR/Safety reviews, and
authorization basis.
Performing Organizations:  SRS, DWPF
Proposed Budgets:  $EM-30 $500K
Deliverables and Milestones:
- Test plan for cold testing of replacement electromechanical manipulators for REDC.
- Operating Procedures
- Authorization basis documentation

Task D.1:  Procure Equipment Systems for DWPF Cell Maintenance
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Description:  Prepare and review specifications for remote equipment to maintain DWPF cell equipment
and provide interface between FETC and DWPF.  Issue Request for Proposals through FETC for
fabrication and vendor acceptance testing of equipment systems for DWPF cell inspection, repair, D&D,
and equipment recovery.  Based upon user defined procurement specifications, FETC will select and
procure advanced robotic equipment which satisfies the user needs.  SRS will be the design and acceptance
authority for the task and procurements.
Performing Organizations:  SRS, FETC
Proposed Budgets: $500K FETC, $100K EM-30; Robotics $100K
Deliverables and Milestones:
- Specifications for inspection, repair, D&D, and equipment recovery equipment
- Issue RFP for inspection, repair, D&D, and equipment recovery equipment

FY03 Scope
Task A:  Completed
Task B.1 through B.3:  Completed
Task B.4:  Operate and Review Performance of DWPF Melt Cell Cleaning Equipment
Description:  Operate DWPF Melt Cell cleaning equipment.  Evaluate performance.
Performing Organizations:  DWPF
Proposed Budgets: Robotics $50K; EM-30 $300K
Deliverables and Milestones: Report documenting operating experience and performance of melt cell-
cleaning equipment.

Task C.1:  Completed
Task C.2:  Site Qualification of Replacement Electromechanical Manipulators for REDC
Description:  Complete site activities necessary to deploy replacement electromechanical manipulators for
REDC including cold testing, procedure preparation, operator training, ORR/Safety reviews, and
authorization basis.
Performing Organizations:  SRS, DWPF
Proposed Budgets: Robotics $150K, EM-30 $250K
Deliverables and Milestones:
- Operating procedures
- Authorization basis documentation
- Document approval to deploy

Task C.3:  Install/Deploy DWPF Replacement Electromechanical Manipulators for REDC
Description:  Install replacement electromechanical manipulators in DWPF REDC.  Provide the new
system for installation and radioactive demonstration in the DWPF REDC
Performing Organizations: DWPF
Proposed Budgets: EM-30 $500K
Deliverables and Milestones:
- Complete installation of replacement electromechanical manipulators in REDC.
- Startup replacement electromechanical manipulators in DWPF REDC

Task C.4:  Operate and Review Performance of DWPF Replacement Electromechanical Manipulators for
REDC
Description:  Operate replacement electromechanical manipulators in DWPF REDC.  Evaluate
performance.
Performing Organizations:  DWPF
Proposed Budgets: Robotics $50K; EM-30 200K
Deliverables and Milestones: Report documenting operating experience and performance of replacement
electromechanical manipulators.
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Task D.1:  Procure Equipment Systems for DWPF Cell Maintenance
Complete fabrication and vendor acceptance testing of equipment for DWPF cell inspection, repair, D&D,
and equipment recovery.
Proposed Budgets: FETC  $1.0M, SRS EM-30  $150K; Robotics $100K
Deliverables and Milestones:
- Award Contract for DWPF cell inspection, repair, D&D, and equipment recovery systems.
- Complete fabrication of DWPF cell maintenance equipment
- Complete vendor acceptance testing of DWPF cell maintenance equipment
- Receive DWPF cell maintenance equipment at SRS

Task D.2:  Site Qualification of DWPF Cell Maintenance Equipment
Description:  Prepare technical basis documentation and cold test plan for equipment systems for DWPF
cell inspection, repair, D&D, and equipment recovery.  Conduct site activities necessary to deploy DWPF
cell maintenance equipment including cold testing, procedure preparation, training, ORR/Safety reviews,
and authorization basis.
Performing Organizations:  SRS, DWPF
Proposed Budgets: EM-30 $200K
Deliverables and Milestones:
- Test plan for cold testing of equipment systems for DWPF cell inspection, repair, D&D, and equipment
recovery
- Operating Procedures
- Authorization basis documentation

FY04 Scope
Task D.1:  Completed
Task D.2:  Site Qualification of DWPF Cell Maintenance Equipment
Description:  Complete site activities necessary to deploy equipment systems for DWPF cell inspection,
repair, D&D, and equipment recovery including cold testing, procedure preparation, operator training,
ORR/Safety reviews, and authorization basis.
Performing Organizations:  SRS, DWPF
Proposed Budgets: Robotics $150K, EM-30 $200
Deliverables and Milestones:
- Operating procedures
- Authorization basis documentation
- Document approval to deploy

Task D.3:  Install/Deploy DWPF Cell Maintenance Equipment
Description:  Install equipment systems for DWPF cell inspection, repair, D&D, and equipment recovery.
Provide the new system for installation and radioactive demonstration in DWPF.
Performing Organizations: DWPF
Proposed Budgets: EM-30 $300K
Deliverables and Milestones:
- Complete installation of DWPF cell maintenance equipment
- Startup DWPF cell maintenance equipment

FY05 Scope
Task D.1 through D.3:  Completed
Task D.4:  Operate and Review Performance of DWPF Cell Maintenance Equipment
Description:  Operate equipment systems for DWPF cell inspection, repair, D&D, and equipment recovery.
Evaluate performance.
Performing Organizations:  DWPF
Proposed Budgets: Robotics $50K
Deliverables and Milestones: Report documenting operating experience and performance of DWPF cell
inspection, repair, D&D, and equipment recovery systems.
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PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 0 0 0 0 0

Leveraged
ASTD 0 0 0 0 0
CMST 0 0 0 0 0
ESP 0 0 0 0 0
Robotics 0 200 200 350 350
Industry 0 500 1500 1500 1000
International 0 0 0 0 0
University 0 0 0 0 0

EM-50 Total 0 700 1700 1850

EM-30/40 20 430 1500 1900 1600

Total 20 1130 3200 3750 2950

Funding Comments:
Performance Agreement required with site(s) in FY00?
This task requires interface with SRS technical personnel and site specific DWPF equipment data.  DWPF
will specify the basis for the actual equipment FPR's.
TFA's Expectation of User Support:
Site technical resources will have to be available or TFA funded to provide useful input/information.  SRS
will co fund procurement, installation and training of each robotic unit.
TTP for Ongoing Work:
N/A
PI for Ongoing Work:
N/A
Technical Review Strategy:
- Technical Advisory Group
- Robotic Focus Area Review and Participation
- Customer Review
Other Comments:
May help with TFA Need 99077.  The cost of specifying, procuring, testing, and installing this equipment
is small when compared to the impact of halted DWPF production due to equipment malfunctions that
cannot be remedied remotely.  This technology can eliminate the need to remove many pieces of process
equipment in order to access a piece that is not easily reached by current methods.
TFA contacted the following in developing this response:
TFA Point of Contact: Bill Holtzscheiter, TFA Immobilization Technology Integration Manager

Phone: 8037252596, Fax: 8037254704, Email: earl.holtzscheiter@srs.gov
This technical response applies to the following site needs:
SRS Need ID#: SR99-2031, Develop Remote Technology to Improve DWPF Operations
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Needs Summary:
SRS and WVDP currently do not have the capability to size-reduce, decontaminate, classify, and dispose of
failed, highly contaminated processing equipment.  This task is divided into two parts:  (1) the HLW
melter, and (2) the rest of the various pieces of equipment, jumpers, etc. that are required to operate and
maintain the DWPF.  The current approach to dealing with the melter is long-term storage in the canyon
facilities, on regulated storage pads, or in underground storage vaults.  While storage is acceptable for the
short term, technology must be developed to properly dispose of this equipment.  This should include
dismantling and size-reduction of the equipment, decontamination, and recycling of as much material as
possible, disposal of the majority of the material as LLW, and disposal of the remaining HLW materials in
a controlled repository or as a recycle stream.

A single failed melter could contain as much HLW glass as five canisters.  It could contain additional
contamination in the form of unmelted waste solids or as condensed volatile species such as cesium,
ruthenium, and technetium.  While failed melters are prime examples to demonstrate this need, it also
applies to other equipment such as failed jumpers, offgas system components, process tanks, equipment,
pumps, and others.

This need does not apply just to SRS and WVDP.  It spans the entire DOE complex wherever highly
contaminated equipment is used or generated.  Robotic/telerobotic technology currently exists, which is
capable of disassembly and decontamination of large equipment.  These technologies must be adapted for
radioactive application.

PROPOSED SCOPE:
Technical Approach:
The approach will be to develop techniques that are compatible with remote operations either in a large
shielded cell or in a portion of a canyon building monitored by video.  The first activity is to determine the
technical, operational, and regulatory requirements for size-reduction, decontamination, sorting, and
disposal of failed process equipment and process vessels.  Work has been performed relating to large
gloveboxes, etc. that may be leveraged or at least lessons learned could be applied to, size-reduction,
decontamination, and sorting of failed process equipment.  Once the approach and equipment have been
identified, a demonstration of the technologies will be performed.  Recommended specifications for
systems to be used at HLW processing facilities will be prepared.

The second activity will be to demonstrate techniques suitable for removing the HLW glass compatible
with either recycling into a process step or, if glass can be shown to be acceptable, loaded directly into a
HLW canister for encapsulation into freshly poured glass.  Because glass has been removed from test and
radioactive melters, technology used for those tasks will be evaluated for applicability or adaptation to
remote operations.  A strategy for segregating/removing glass in the melter, sampling and analysis will be
developed to support disposal as HLW either directly into canisters or via reprocessing in the melter.  The
recommended process will be demonstrated on a non-radioactive, pilot- or full-scale melter.  From that
demonstration, recommended specifications for systems to be used at HLW processing facilities will be
prepared.
Progress to Date:
Outside of the TFA, Joe Perez and Phil Brackenbury have both published strategies related to the HWVP
that will be reviewed and leveraged to this task.
Key Products:
- Issue a report on identification and evaluation of methods to remove glass from failed waste glass melters.
- Issue a report on identification and evaluation of methods to size-reduce, decontaminate, and classify
failed melters and waste processing equipment.
- Conduct a non-radioactive demonstration of method(s) to remove glass from failed waste glass melters.
- Conduct a non-radioactive demonstration of methods to size-reduce, decontaminate, and classify failed
melters and waste processing equipment.
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FY99 Scope:
None.
FY00 Scope:
Task A: Identify and Evaluate Glass Removal Methods
Description:  Review the previous work by Perez and Brackenbury.  Determine the technical and
operational requirements for removing glass from failed glass melters and lay out a disposal strategy that
allows matching technology with optimal end states.  SRS and WVDP will define the constraints required
for the glass and determine what acceptable paths exist for re-introduction into the process.  Evaluate the
potential techniques applicable to melter decontamination.  Review domestic and international technology
including that used at the Mol, Belgium facility for applicability.  The attributes of the potential processes
will be documented and reviewed with the user for feasibility of integration into the existing process.
Provide a hierarchy of issues to be addressed and a plan for addressing the issues that shows integration
with the site waste handling capability as required.  The technology should be matched to either available
onsite disposal options or integration with existing paths for disposal such as HLW glass being re-
introduced to either a canister or the melter and all other wastes reclassified as either LLW or TRU.  Other
options may be required to address the types of waste produced (e.g., LLW mixed).
Performing Organizations:  TBD, DWPF
Proposed Budgets:  TFA, $100K; EM-30, $100K
Deliverables and Milestones: Prepare a document evaluating and recommending methods for removing
radioactive waste glass from failed melters.

Task B:  Identify and Evaluate Methods to D&D, Size-Reduce, and Sort Failed Process Equipment
Description:  Determine the technical, operational, and regulatory requirements for size-reduction,
decontamination, sorting, and disposal of failed process equipment.  Identify the scope of failed and
contaminated equipment to be addressed including melters, process vessels and ancillary equipment.
Consider all HLW processing facilities including SRS, WVDP, Hanford, and INEEL.  Domestic and
international candidate processes for D&D, size reduction, and sorting will be identified and evaluated.
The Mixed Waste and D&D Focus Areas will be contacted to identify candidate processes.
Evaluation shall identify regulatory issues and cost bases.  Compare alternatives to requirements and
recommend processes for adaptation and demonstration.
Performing Organizations: TBD
Proposed Budgets:  TFA, $75K; Robotics, $75K.
Deliverables and Milestones: Prepare a document evaluating and recommending methods for D&D, size-
reduction, and sorting of failed process equipment.

Task C:  Demonstrate Recommended Glass Removal Method
Description:  A test plan will be developed to demonstrate the techniques employed on a cold melter with
sufficient solidified glass to demonstrate its effectiveness, environmental controls required, and secondary
waste streams resulting from the process.
Performing Organizations: TBD
Proposed Budgets:  TFA, $50K; EM-30, $50K
Deliverables and Milestones: Prepare a test plan for non-radioactive demonstration of method to remove
glass from failed melter.

Task D:  Demonstrate Failed Equipment D&D, Size-Reduction, and Sorting
Description:  Prepare a test strategy and plan for demonstration of processes to size-reduce, decontaminate,
and sort failed process equipment.
Performing Organizations:
Proposed Budgets: TFA, $50K; Robotics, $50K; EM-30, $50K
Deliverables and Milestones: Prepare a test plan for non-radioactive demonstration of failed equipment
D&D, size-reduction, and sorting.
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Task E: Processing of Vitrification Expended Materials at the WVDP
Description: Over the years, WVDP’s HLW activities have produced radioactively contaminated waste in
the form of used equipment and instruments that were in contact with HLW slurry and molten HLW glass.
Damaged jumpers (transfer pipes for waste), melter inserts (temperature and pressure probes inside the
melter), glass shards, pumps, thermowells, and waste containers are some of the expended material that
cannot be reused.  This HLW-contaminated expended equipment is stored within the Vitrification Cell
(VC) and the High-Level Waste Interim Storage Facility (HLWISF).  This waste, along with the future
wastes from on-going vitrification operations, will require processing to cost effectively meet disposal
facility requirements.  Waste processing activities will include:  Size-reduction (using cutting tools), remote
handling (using remote grappling devices), sorting, segregating, and packaging.  Size-reduction is utilized
to assist in segregation of LLW and TRU from HLW components as well as facilitating packaging of waste
into an acceptable container for transport and disposal.  The FY00 scope continues procurement of size-
reduction equipment; development and implementation plans for their testing, installation and deployment;
operator training; and continued size-reduction operation.
Performing Organization:  WVDP
Proposed Budget: ASTD, $1M
Deliverables and Milestones:
- Complete the procurement and deployment of size-reduction equipment, 7/15/00.
- Issue a facility and operations final report for size reduction of expended materials, 9/30/00.
FY01 Scope:
Task A:  Completed
Task B:  Completed
Task C:  Demonstrate Recommended Glass Removal Method
Description:  Conduct pilot- and/or full-scale non-radioactive demonstration of the recommended method
for removing glass from failed glass melter.  Procure/fabricate system components to remove and transport
glass and to capture process effluents.  Demonstrate the effectiveness, environmental controls required, and
secondary waste streams resulting from the process.  Document test results and composition and physical
characteristics of all effluents.  Identify components for system applicable to DWPF.
Performing Organization:  TBD
Proposed Budgets:  TFA, $250K; Robotics, $500K; EM-30, $375K
Deliverables and Milestones:
- Complete a non-radioactive demonstration of the glass removal method.
- Issue a report on demonstration of glass removal method.
- Recommend a glass removal system configuration for application to DWPF.

Task D:  Demonstrate Failed Equipment D&D, Size-Reduction, and Sorting
Description:  Prepare specifications for equipment to demonstrate D&D, size-reduction, and sorting of
failed process equipment.  Initiate procurement(s) to demonstrate equipment.
Performing Organizations:  TBD
Proposed Budgets:  TFA, $250K; Robotics, $250K; EM-30, $250K
Deliverables and Milestones: Request for Proposals to demonstrate equipment to D&D, size-reduce, and
sort failed equipment.
FY02 Scope:
Task A:  Complete
Task B:  Complete
Task C:  Complete
Task D:  Demonstrate Failed Equipment D&D, Size-Reduction, and Sorting
Description:  Conduct pilot- and/or full-scale non-radioactive demonstration of unit operations to size-
reduce, decontaminate, and sort failed process equipment.  Demonstrate the effectiveness, environmental
controls required, and secondary waste streams resulting from the process.  Document test results and
composition and physical characteristics of all effluents.  Identify those components for the system
applicable to DWPF.
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Performing Organizations:  TBD
Proposed Budgets: TFA, $200K; Robotics, $600K; EM-30, $400K
Deliverables and Milestones:
- Complete non-radioactive demonstration of methods to size-reduce, decontaminate, and sort failed
process equipment.
- Issue a report on demonstration of failed equipment D&D, size-reduction, and sorting.
- Recommend a system configuration for application to DWPF.

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 335 500 200 0 0

Leveraged
ASTD 0 1000 0 0
CMST 0 0 0 0
ESP 0 0 0 0
Robotics 0 65 1250 600
Industry 0 0 0 0
International 0 0 0 0
University 0 0 0 0

EM-50 Total 0 1400 1750 800

EM-30/40 75 940 625 400

Total 75 2340 2375 1200

Funding Comments:
Performance Agreement required with site(s) in FY00?
TFA's Expectation of User Support:
The SRS will provide support sufficient to define the development requirements for each step of the task.
SRS will evaluate all process effluent compositions and provide guidance to the technology vendors.   SRS
will provide co-funding to demonstration tasks.  SRS may need to supply the large-scale glass melter to
reduce the cost of a valid demonstration.  The Scale Glass Melter has a similar head configuration and
provides a large cavity for solidified glass.  Similarly after the glass demonstration, the melter should be
appropriate for the destructive demonstration of size-reduction.
TTP for Ongoing Work:
N/A
PI for Ongoing Work:
N/A
Technical Review Strategy:
- Customer Reviews
- The TFA’s TAG will conduct periodic reviews of the technical work.  Gate reviews will be conducted at
key technology transitions.
- Review by Technical Team on Technical Response 99068
Other Comments:
This links to other remote equipment development activities and is applicable to Hanford, INEEL and ORR
from a technology perspective.
TFA contacted the following in developing this response:
TFA Point of Contact: Bill Holtzscheiter, TFA Immobilization Technology Integration Manager

Phone: (803) 725-2596, Fax: (803) 725-4704, Email: earl.holtzscheiter@srs.gov
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This technical response applies to the following site needs:
WVDP Need ID#: OH-WV-903, Vitrification Expended Material Processing
SRS Need ID#: SR99-2040, Demonstrate Remote Decommissioning and Disassembly of High Level Waste
Processing Equipment



Tanks Focus Area
FY00-FY02
Technical Response #: 99088B

Response Title: Leaching and Treatment of Tc for Tank
Closure

Needs Summary:
SRS and Hanford have identified a need to better understand the chemistry of Tc under the conditions of
waste removal and after tank closure.  SRS has identified a need to provide credible estimates of the Tc
inventory in tank heels to determine if the tank can be closed.  At a Tc workshop conducted at Hanford in
September 1998, needs were identified for more accurate and more complete Tc characterization methods,
for more accurate inventory estimates for both soluble and insoluble Tc species in the Hanford tank wastes,
and for establishing nonpertechnetate Tc species removal pretreatement options.

It has been reported that WVDP, SRS, and Hanford have observed apparent enrichment in some residues
after sluicing operations.  The sites have estimated the residual Tc in sludge remaining in retrieved tanks
based on preprocessing analyses and process knowledge.  Samples at SRS revealed a 5- to 15-fold greater
concentration of Tc than expected based on knowledge of the wastes.  SRS is particularly interested in
leaching and treating the Tc to remove it, allowing the tank to undergo closure.  Calculations show 90% of
the Tc needs to be removed.

Analysis of the sludge show both the Hanford and RS samples to be a reducing environment, converting
the soluble pertechnetate (Tc +7) to insoluble TcO2.  At the SRS, a substantial quantity of cryolite,
Na3AlF6, was found; it is theorized that Tc is trapped in the crystal lattice.  Several reducing agents have
been found in the sludge.

PROPOSED SCOPE:
Technical Approach:
A technical workshop with characterization and pretreatment experts meeting with tank farm operations,
retrieval, and closure specialists will be held to plan the experimental strategy of addressing this need.
Based upon the results and recommendations of the expert panel, initial laboratory studies will be
performed.  The initial studies should cover sample retrieval methods, Tc oxidation state (sophisticated
analysis such as the Stanford Accelerator Center for XANES analysis will be conducted).  Testing to show
the samples can be oxidized to Tc+7 is required.  This task is directly related to the TFA Technical
Response 99060 and will be closely coupled with that activity.
Progress to Date:
The RPP program at Hanford conducted a Tc workshop in September 1998 to review Tc issues at the
Hanford Site.  Waste samples have been collected and analyzed at each site, and the problem has been
identified.  Technical discussions between HLW tank researchers and tank farm operation site
representatives have been held.  A tentative plan is needed and a workscope has been developed.

Over the past three years, the TFA and the Efficient Separations and Processing Crosscutting Program
(ESP-CP) have investigated Tc speciation and resulting Tc separation and recovery.  The EMSP program
currently has four tasks associated with Tc chemistry.  In addition, the ESP-CP is continuing a small effort
with LANL investigating Tc speciation.
Key Products:
- Issue characterization and technical analysis reports on Tc quantity, separation, and potential treatment
methods.
- Develop a flowsheet for leaching and treatment, FY00-01.
FY99 Scope:
None.
FY00 Scope:
Task A:  Convene Tc Treatment Workshop
Description: Plan and conduct a technical workshop to further define the technical issues related to Tc
chemistry and to define the experimental strategy to address those issues.  The workshop will build upon
the Tc workshop held at Hanford.  TFA/ESP-CP will invite researchers; the workshop will include Tc
experts from national laboratories and EMSP/University principal investigators, as well as tank farm
operations, retrieval, and closure specialists.



Tanks Focus Area
FY00-FY02
Technical Response #: 99088B

Response Title: Leaching and Treatment of Tc for Tank
Closure

Performing Organization: TFA
Proposed Budget: $25K
Deliverables and Milestones:  The TFA will take minutes of the meeting and propose a technical approach
to future testing.

Task B: Determine Chemical Characteristics of Tc in Sludges
Description: Conduct well-defined speciation studies to determine oxidation state and speciation of Tc in
waste sludges.  Conduct XRD analysis to determine if Na3AlF6 is present.  Conduct XANES at Stanford to
determine Tc oxidation state.
Performing Organization: TBD
Proposed Budget: $100K
Deliverables and Milestones:
- Submit a test plan for Tc speciation studies.
- Issue a technical report on Tc speciation and mineral type.

Task C:  Evaluate Tc Treatment and Removal Alternatives
Conduct oxidation studies on sludge samples from Hanford and SRS.  Examine both sludge samples and
washed sludges.  Conduct lab oxidation tests on sludge and sludge wash solutions considering simple
oxidants including air, peroxide, ozone, and others TBD.
Performing Organization: TBD
Proposed Budget: $250K
Deliverables and Milestones:
- Submit a test plan for Tc treatment alternatives studies.
- Issue a Tc treatability study report.
FY01 Scope:
Task A:  Complete
Task B:  Complete
Task C:  Evaluate Tc Treatment and Removal Alternatives
Based on results of Tc treatability studies, conduct tests of methods for removing Tc from wastes.
Demonstrate on larger-scale lab samples.  Conduct larger-scale leaching tests, where the leachate is treated
with Reillex HPC resin and the Superlig 639 resin to capture the Tc +7.  Determine Tc speciation in
leachate.
Performing Organization: TBD
Proposed Budget: $300K
Deliverables and Milestones:
- Submit a test plan for Tc species removal options evaluation.
- Submit a final report on Tc species removal options,  8/01.
FY02 Scope:
None.



Tanks Focus Area
FY00-FY02
Technical Response #: 99088B

Response Title: Leaching and Treatment of Tc for Tank
Closure

PROPOSED FUNDING:
Funding Source FY99 FY00 FY01 FY02 FY03 FY04

TFA Core 0 0 0 0 0 0

Leveraged
ASTD 0 0 0 0 0
CMST 0 0 0 0 0
ESP 0 375 300 0 0
Robotics 0 0 0 0 0
Industry 0 0 0 0 0
International 0 0 0 0 0
University 0 0 0 0 0

EM-50 Total 0 375 300 0

EM-30/40 100 100 100 0 0

Total 100 475 400 0 0

Funding Comments:
Performance Agreement required with site(s) in FY00?
Hanford is to provide the sample of AX-104 to TFA.  SRS is to supply current sludge sample to TFA.

TFA's Expectation of User Support:
The user at SRS will provide technical review, and will collect a fresh sludge sample during FY00 as part
of the retrieval and closure programs.  SRS will have analytical results run on the sludge samples and
provide the results to the TFA researchers.
Hanford will supply the archived sample, and consult with the TFA team as required using RPP funding.
TTP for Ongoing Work:
New TFA start.  Several EMSP tasks are underway.
PI for Ongoing Work:
New start. Coordinate with TFA Response 99060 principal investigator.
Technical Review Strategy:
TAG Peer Review 6/01.
Other Comments:
TFA contacted the following in developing this response:
Paul De Entremont, Eloy Saldivar, Brenda Lewis, Jerry Morin of Savannah River; Al Nasman of PNNL;
Norm Schroeder of LANL; Jim Krusham of SNL.
TFA Point of Contact: Phil McGinnis, TFA Pretreatment Technology Integration Manager

Phone: (423) 576-6845, Fax: (423) 574-7229, Email: cpz@ornl.gov
This technical response applies to the following site needs:
SRS Need ID#: SR99-2049-S, Technetium Chemistry Under Waste Removal Condition
SRS Need ID#: SR99-2051, Technology to Mitigate Effects of Technetium Under Tank Closure Condition
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TFA - Midyear Review Report FY00
Project Maturity Status Determination

Title: 99001 Radionuclide Separations Processes for INEEL

Tech ID: 347 TRUEX/SREX; 2968 Cs Removal using AMP-PAN; 206
INEEL HLW Processing

Stage: Development     Last Gate: 3

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective)

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly)

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk)

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99001 Radionuclide Separations for INEEL     Stage:
Development

Technical Need/Site Need ID(s):

ID-2.1.06 TRU, Cs and Sr Removal from High Activity Wastes

ID-2.1.53 Cs Removal from High Activity Wastes

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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ID-2.1.54 TRU Removal from High Activity Wastes

ID-2.1.55 Sr Removal from High Activity Wastes

ID-2.1.63 Universal Solvent Process for TRU, Cs and Sr Removal

End User Involvement:

 User approved MYTR 99001

 User cofunding per TFA IPL; document reference below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to J.T. Case, Program Director Idaho Operations Office "Fiscal Year
(FY) 2000 Tanks Focus Area (TFA) Support to the Idaho Operations Office (ID) High-
Level Waste Program" dated October 5, 1999

Technical Merit:

 ASME Peer Review on TRUEX/SREX conducted in FY98; see report Institute for
Regulatory Science CRTD Vol. 50

 TFA plans to conduct a technical review in FY01 to status progress towards
meeting user data needs; INEEL is performing evaluations to select a preferred
technology in FY00; TFA scope will be updated as required to align with INEEL
selection of a preferred technology

 The National Research Council conducted a review of the alternatives for treating
HLW at INEEL and results are published in Alternative High-Level Waste Treatments
at the Idaho National Engineering and Environmental Laboratory (National Academy
Press)

 Information on TRUEX/SREX and CST are available in ITSRs DOE/EM-0419 and
DOE/EM-0415

Cost:

 See ITSR references above.

 Technologies are enabling and preferred solution will be selected and cost data
will be documented by site as part of the EIS process

 Costs associated with all HLW treatment options, including radionuclide
separations, for INEEL waste is being analyzed as part of the EIS process. This is
documented in DOE/ID 10702 "Cost Analysis for the Idaho High-Level Waste
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Facilities Disposition Environmental Impact Statement" dated January 2000.

ES&H Risk:

 See ITSR references above.

 Technology is likely to favorably meet ES&H requirements for deployment, as it
enables segregation and handling of higher dose waste into a smaller waste stream

 User is evaluating this as part of developing alternative evaluations supporting the
site EIS for HLW and related information is presented in the the EIS document;
DOE/EIS-0287D Idaho High-Level Waste & Facilities Disposition Draft Environmental
Impact Statement December 1999

 Issues of secondary waste handling will be evaluated as part of the development
work leading to a down-select of a preferred technology(s)

Stakeholder, Regulatory, Tribal Issues:

 See ITSR references above.

 User is addressing these issues as part of the overall HLW EIS processand
related information is presented in the EIS document; DOE/EIS-0287D Idaho High-
Level Waste & Facilities Disposition Draft Environmental Impact Statement December
1999

Commercial Viability:

 See ITSR references above.

 There are known sources for the materials used to remove the radionuclides;
primary issues with production scale-up and modifications to meet specific site
requirements would need to be addressed after a preferred technology is selected.

 The UNEX process that is one of the alternatives being evaluated was developed
by the Russians; there may be potential questions/issues regarding obtaining the
material in production quantities to be addressed should this alternative be selected

Status Questions for Progress Reviews:

Title: 99001 Radionuclide Separations for INEEL      Stage:
Development

1. Has the project been reviewed for advancement through a gate during the past
year? No.
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2. Has an end user made at least a conditional commitment to implement the
technology? Yes. INEEL is using data from this project to support HLW EIS
process and down select of preferred option for ROD.

3. Has a technical peer review been completed and is the work highly rated? Yes.
An ASME Peer Review on TRUEX, SREX was conducted in FY98. Project was
favorably rated.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? INEEL is evaluating cost-benefit as part of the overall
EIS process; baseline cost information is available in EIS for use in evaluating
effectiveness of options.

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Technology will likely meet or exceed.
User will address this as part of the down select of the preferred alternative for
the ROD. Are user requirements for ES&H and technological risk identified and
satisfied? See EIS document referenced above.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? INEEL is working this as part of the overall EIS process,
including conducting public/stakeholder hearings and comment process.

7. Have invention disclosure and intellectual property issues been addressed? This
will be addressed after the down select. There are no know issues at this time.
Briefly discuss the measures taken to include private industry in development
and application of the technology. Commercially available resins/sorbents are
being used in the testing.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Yes. Except for issue with Russian material, which remains to be
addressed if selected.
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TFA - Midyear Review Report FY00
Project Maturity Status Determination

Title: 99019 INEEL LLW Immobilization

Tech ID: 82 LAW Forms

Stage: Demonstration     Last Gate: 5

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H RISK

STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Demonstration

 Need still
exists

 Demonstration
cost-sharing Demonstration

plan

 Favorable
peer review

Demonstration
plan

 Favorable
peer review

Demonstration
plan

 Favorable
peer review

 Demonstration
permits completed

 Vendor
participates in
demonstration

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification provided in evidence
table

Date:__________       TFA Technology Delivery Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99019 INEEL LLW Immobilization     Stage: Demonstration

Technical Need/Site Need ID(s):

ID-2.1.23Low-Activity Wasteform Qualification

ID-2.1.28Cs Removal from Newly Generated Liquid Waste

ID-2.1.35Direct Immobilization of INTEC Sodium-Bearing Waste

ID-2.1.38Conditioning of Low Activity Waster for Treatment

End User Involvement:

 User approved MYTR 99019

 User planning to deploy grout process in FY01

Reference: Idaho Nuclear Technology and Engineering Center Newly Generated Liquid Waste

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Demonstration Project Feasibility Study; INEEL document – draft for review (planned to be issued in
March 2000)

 User cofunding per TFA IPL; see document reference below

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science and Technology
to J.T. Case, Program Director Idaho Operations Office "Fiscal Year (FY) 2000 Tanks Focus Area
(TFA) Support to the Idaho Operations Office (ID) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 TFA conducted Gate 5 Review in May 1999 resulting in recommendation that project proceed to
Stage 6; report reference below p>Letter TFA99-182 Thomas M. Brouns to Theodore P. Pietrok "Idaho
Type 2 Waste Cementation Gate Review Results" dated July 19, 1999.

 Technical progress review conducted February 2000 to review results of feasibility study;
INEEL/EXT-2000-00141 Idaho Nuclear Technology and Engineering Center Newly Generated Liquid
Waste Demonstration Project Feasibility Study February 2000

 DOE-ID and BBWI have approved project to begin Title design activities based on
recommendations of feasibility study above.

 ASME Peer Review planned for August 2000

Cost:

 Documented in feasibility study report (see reference above)

ES&H Risk:

 Documented in feasibility study report (see reference above)

 Site is preparing paperwork to apply for RD&D permit in FY00.

Stakeholder, Regulatory, Tribal Issues:

 Documented in feasibility study report (see reference above)

 INEEL is in process of applying for an RD&D Permit from the State to conduct the pilot plant
demonstration.

Commercial Viability:

 Documented in feasibility study report (see reference above)

 AEA Technology is providing support to grout formulation and equipment specification through
DOE contract

Status Questions for Progress Reviews:

Title: 99019 INEEL LLW Immobilization     Stage: Demonstration
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1. Has the project been reviewed for advancement through a gate during the past year? Yes. If yes,
what was the result? Project was determined to have met criteria to proceed to Stage 6 –
Demonstration. DOE-ID and BBWI has approved project to move into Title design and
preparation for an FY01 hot demonstration of the grout pilot plant.

2. Has an end user made at least a conditional commitment to implement the technology? Yes.
INEEL plans to deploy grout process for NGLW in FY01.

3. Has a technical peer review been completed and is the work highly rated? ASME Peer review
planned for August 2000.

4. Has a cost-benefit analysis been performed for this technology and does it show potential
savings compared to the baseline? Are user requirements for cost data identified and satisfied?
Yes, in feasibility study.

5. Will this technology meet or exceed current environmental, safety, health, (ES&H) protection
levels and/or reduce the risk to the public, workers, and the environment compared to the
baseline? Yes. See feasibility study. Are user requirements for ES&H and technological risk
identified and satisfied? Yes, in feasibility study.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators, and tribal
organizations relative to the continued research and utilization of this technology. Are user
requirements for stakeholder, regulator, and tribal concerns identified and satisfied? Yes, in
feasibility study.

7. Have invention disclosure and intellectual property issues been addressed? Yes, see Gate
Review Report. Briefly discuss the measures taken to include private industry in development
and application of the technology. AEA Technology is developing grout formulations and
providing technical assistance in design of grout pilot plant.

8. Has an appropriate vendor (or other provider) for this technology been identified? Yes. Additional
commercial suppliers will be identified when grout plant design is completed. Project will
determine procurement strategy as part of title design.
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TFA - Midyear Review Report FY00
Project Maturity Status Determination

Title: 99023 Idaho Tank Closure Demonstration

Tech ID: __

Stage: Development     Last Gate: 3

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

N/A Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

N/A
Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

N/A
Favorable
peer
review
rating

N/A Peer review
finds data valid for
use with regulators
and stakeholders

N/A Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification provided in
evidence table

Date:__________       TFA Technology Delivery Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99023 Idaho Tank Closure Demonstration     Stage: Development

Technical Need/Site Need ID(s):

ID-2.1.39Acceptance Criteria for LAW Disposal in Underground Storage Tanks

ID-2.1.42Acceptance Criteria for Tank Closure

ID-2.1.45Acceptance Criteria for Grouting Tank Heels

ID-2.1.46Management of Tank Heel Liquids

ID-2.1.47Management of Tank Heel Solids

ID-2.1.48Wasteform Qualification for Low-Activity Waste

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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End User Involvement:

 User approved MYTR 99023

 User leading task to prepare Closure Plan submittal to DOE-ID and State of Idaho

 User cofunding per TFA IPL; see document reference below>

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science and
Technology to J.T. Case, Program Director Idaho Operations Office "Fiscal Year (FY) 2000 Tanks
Focus Area (TFA) Support to the Idaho Operations Office (ID) High-Level Waste Program" dated
October 5, 1999

Technical Merit:

 This project is supporting technical analyses and mockup testing to confirm proposed closure
process prior to submitting the Closure Plan to DOE-ID and the State of Idaho; end user will make
determination on technology recommendations that will be included in the plan

 An ASME Peer Review has not been conducted; end user will make recommendations to DOE
and State based on results of Closure Plan formulation; therefore the project is not deemed an
appropriate candidate for ASME Peer Review

 Project primarily funded by end user and was just started in FY00 with INEEL HLW program
funds; TFA funds will be released in March or April 2000

 DOE Order 435.1 and RCRA requirements provide the technical basis for this work

Cost:

 End user is evaluating cost data under the EM-30 funded scope; this information will be
included in the Closure Plan to be delivered to DOE-ID in September, 2000.

 Idaho is addressing costs for disposal processes and options under current EIS process;
DOE/ID 10702 Cost Analysis of Alternatives for he Idaho High-Level Waste and Facilities
Disposition Environmental Impact Statement January 2000

ES&H Risk:

 End user is evaluating ES&H issues under the EM-30 funded scope; this information will be
included in the Closure Plan to be delivered to DOE-ID in September, 2000.

 Related information is presented in the the EIS document; DOE/EIS-0287D Idaho High-Level
Waste & Facilities Disposition Draft Environmental Impact Statement December 1999

 Long-term environmental risk of tank closures must satisfy DOE Order 435.1 and RCRA
requirements

Stakeholder, Regulatory, Tribal Issues:
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 End user is evaluating stakeholder, regulatory, tribal issues under the EM-30 funded scope; this
information will be included in the Closure Plan to be delivered to DOE-ID in September, 2000.

 Draft EIS on HLW disposition is out for public comment (see above)

 DOE Order 435.1 and RCRA requirements provide the technical basis for this work

Commercial Viability:

 TFA and site end user are conducting demonstration of grout deployment concepts and have
not yet determined the preferred method

 INEEL is aware of waste retrieval, tank cleaning, and tank grouting work being performed by
SRS and ORNL and will evaluate this data in determining the preferred method and requirements
for involvement of commercial vendors.

Status Questions for Progress Reviews:

Title: 99023 Idaho Tank Closure Demonstration     Stage: Development

1. Has the project been reviewed for advancement through a gate during the past year? No.
Work just started in FY00 and will be a one year task.

2. Has an end user made at least a conditional commitment to implement the technology? A
specific technology has not yet been selected. Work is currently focused on providing data to
support development of the closure plan document. Data will be used by INEEL in preparing
the closure plan.

3. Has a technical peer review been completed and is the work highly rated? A review has not
been conducted; end user will determine path forward and make selection of preferred
closure option. This work is not an appropriate candidate for ASME peer review as it is
providing direct technical assistance to end user.

4. Has a cost-benefit analysis been performed for this technology and does it show potential
savings compared to the baseline? Are user requirements for cost data identified and
satisfied? End user is preparing this data as part of the closure plan development.

5. Will this technology meet or exceed current environmental, safety, health, (ES&H) protection
levels and/or reduce the risk to the public, workers, and the environment compared to the
baseline? Proposed closure plan must meet requirements listed above. Are user
requirements for ES&H and technological risk identified and satisfied? This is being evaluated
as part of the closure plan development. These issues will be addressed in the plan when
issued.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators, and tribal
organizations relative to the continued research and utilization of this technology. INEEL is
communicating with State of Idaho and stakeholders on tank closure as part of their overall
EIS process. This is the responsibility of the end user. Are user requirements for stakeholder,
regulator, and tribal concerns identified and satisfied? This is being evaluated as part of the
closure plan development. These issues will be addressed in the plan when issued.

7. Have invention disclosure and intellectual property issues been addressed? N/A. Briefly
discuss the measures taken to include private industry in development and application of the
technology. A specific technology or closure process has not yet been selected. The Closure
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Plan will establish the preferred alternatives and determine the path forward for industry
involvement.

8. Has an appropriate vendor (or other provider) for this technology been identified? Not yet.
INEEL is investigating method for grout emplacement and is aware of the potential
commercial suppliers of this type of technology. Depending on the method selected, INEEL
will make a determination on involving a commercial supplier.
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Project Maturity Status Determination

Title: 99043 Hanford EN Corrosion Probe

Tech ID: 1985 Corrosion Probe

Stage: Demonstration     Last Gate: 51

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H RISK

STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Demonstration

 Need still
exists

 Demonstration
cost-sharing Demonstration

plan 

 Favorable
peer review

Demonstration
plan 

 Favorable
peer review

Demonstration
plan 

 Favorable
peer review

 Demonstration
permits completed

 Vendor
participates in
demonstration

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification provided in evidence
table

Date:__________ TFA Technology Delivery Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: Hanford EN Corrosion Probe     Stage: Demonstration

Technical Need/Site Need ID(s):

RL-WT04DST Corrosion Monitoring

End User Involvement:

 User approved MYTR 99043

 User accepted technology and deployed at Hanford; ASTD Project 99-ASTD-38

 Hanford has established a technology insertion point in the MYWP for this technology

 User cofunding per TFA IPL; document reference below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science and Technology

http://www.tanks.org/
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to Richard T. French, Manager Office of River Protection "Fiscal Year (FY) 2000 Tanks Focus Area
(TFA) Support to the Office of River Protection (ORP) dated October 5, 1999

Technical Merit:

 ASME Peer Review conducted in June 1998, which is documented Institute for Regulatory Science
CRTD-Vol. 50

 Hanford Site and TFA are planning technical review in early FY01 to support moving to operational
baseline status; TFA and Hanford engineering/operations staff and subject matter experts on corrosion
detection, monitoring and applicable codes and regulations.

 ASME Peer Review Exemption: Project was previously peer reviewed by ASME and has been
accepted by site end user. Work is focused on finalizing operational aspects and validating method as
baseline for corrosion monitoring.

 Technical and operational requirements and procedures for deployment of the technology are
documented in Hanford Work Packages 2E-99-01934 " Excavation and Conduit Installation for 241-
AN-105 Corrosion Probe" and 2E-99-01014 " Install Corrosion Probe into Tank 241-AN-105".

Cost:

 Documented under ASTD Project 99-ASTD-38 for Hanford application

 Innovative Technology Summary Report DOE/EM-0430 "Corrosion Probe" May 1999

 Cost analysis prepared by Vista Research, Inc. "Cost of Corrosion at Department of Energy
Radioactive Waste Tank Sites" dated September 29, 1997

ES&H Risk:

 Satisfactorily addressed; technology approved for deployment at site.

 Innovative Technology Summary Report DOE/EM-0430 "Corrosion Probe" May 1999

Stakeholder, Regulatory, Tribal Issues:

 Satisfactorily addressed; technology approved for deployment at site.

 WA-DOE and stakeholders have been briefed on the technology (through Hanford STCG
presentation); no issues were identified.

Commercial Viability:

 HiLine Engineering & Fabrication, Inc. is the commercial partner supplying the system equipment
and supporting site deployment.

 System uses commercially available hardware and software for data collection and analysis.
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 There are no intellectual property issues.

Status Questions for Progress Reviews:

Title: Hanford EN Corrosion Probe     Stage: Demonstration

1. Has the project been reviewed for advancement through a gate during the past year? No.

2. Has an end user made at least a conditional commitment to implement the technology? User has
deployed technology and is supporting process to implement this as the site baseline for
corrosion monitoring.

3. Has a technical peer review been completed and is the work highly rated? Yes in FY98 (see
above).

4. Has a cost-benefit analysis been performed for this technology and does it show potential
savings compared to the baseline? Are user requirements for cost data identified and satisfied?
Yes (see above).

5. Will this technology meet or exceed current environmental, safety, health, (ES&H) protection
levels and/or reduce the risk to the public, workers, and the environment compared to the
baseline? Yes. Are user requirements for ES&H and technological risk identified and satisfied?
Yes, documented in ITSR (see above).

6. Briefly discuss any activities and/or interactions with stakeholders, regulators, and tribal
organizations relative to the continued research and utilization of this technology. Are user
requirements for stakeholder, regulator, and tribal concerns identified and satisfied? Washington
Dept. of Ecology has been briefed and is familiar with the technology and Hanford’s deployment
of the prototype systems. Hanford STCG sponsored a briefing on the technology that included
participants from stakeholders and regulators.

7. Have invention disclosure and intellectual property issues been addressed? None have been
identified.. Briefly discuss the measures taken to include private industry in development and
application of the technology. Industry is manufacturing and participating in deployment of
technology.

8. Has an appropriate vendor (or other provider) for this technology been identified? Yes. (see
above)
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Project Maturity Status Determination

Title: 99043 ORNL Tank Corrosion Monitor

Tech ID: 1985 Corrosion Probe

Stage: Development     Last Gate: 3

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective)

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly)

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk)

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: ORNL Corrosion Monitor     Stage: Development

Technical Need/Site Need ID(s):

OR-TK-01 Tank Waste Characterization

End User Involvement:

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User approved MYTR 99043

 User has provided functional requirements to guide development

Letter J.W. Goskowicz, Bechtel Jacobs to J. Noble-Dial, DOE-ORO "Functions and
Requirements for a Stainless Steel Waste Tank Corrosion Monitoring System at
ORNL" dated January 4, 2000.

 User planning to deploy at Melton Valley Capacity Increase Tanks (MVCIT), if
technology proves feasible

 User not currently co-funding project

Technical Merit:

 ASME Peer Review conducted in June 1998 on EN technology; documented in
Institute for Regulatory Science CRTD-Vol. 50

 TFA investigating expanding technology application for stainless steel materials;
may be candidate for future peer review

 Technical requirements documented in E&CS-00-0927 "Functions and
Requirements for a Stainless Steel Waste Tank Corrosion Monitoring System at Oak
Ridge National Laboratory" January 4, 2000 (Bechtel Jacobs

Cost:

 Documented under ASTD Project 99-ASTD-38 for Hanford application of EN
technology

 Innovative Technology Summary Report DOE/EM-0430 "Corrosion Probe" May
1999

 Cost analysis prepared by Vista Research, Inc. "Cost of Corrosion at Department
of Energy Radioactive Waste Tank Sites" dated September 29, 1997

ES&H Risk:

 Site established ES&H requirements are provided in functions and requirements
(See above reference)

Stakeholder, Regulatory, Tribal Issues:

 None known at this time. Site will evaluate issues as part of decision on applying
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this technology at MVCIT facility.

Commercial Viability:

 HiLine Engineering & Fabrication, Inc. is the commercial partner for Hanford, SRS
and now supporting ORNL in developing an EN-based technology for stainless steel
tanks.

Status Questions for Progress Reviews:

Title: ORNL Corrosion Monitor     Stage: Development

1. Has the project been reviewed for advancement through a gate during the past
year? No, project just started in FY00 as an extension of prior work for Hanford
and SRS..

2. Has an end user made at least a conditional commitment to implement the
technology? Yes. ORNL evaluating feasibility of deploying technology at MVCIT.

3. Has a technical peer review been completed and is the work highly rated? Yes.
EN technology reviewed by ASME 6/98.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? No specific data from ORNL has
been developed, as this project is just starting in FY00. See reference to other
cost data above. Are user requirements for cost data identified and satisfied?
Yes, for Hanford application.

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Yes, it is expected to meet or exceed
current levels. As tanks are stainless steel, corrosion monitoring is considered
an enhancement to ensure tank protection. Are user requirements for ES&H and
technological risk identified and satisfied? Will be determined as part of site
evaluation of technology. Design-related requirements are specified in F&R
document, it is too early to determine outcome.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? None to date. ORNL will address these issues as part of
decision for deployment at MVCIT.

7. Have invention disclosure and intellectual property issues been addressed?
Yes, for baseline EN technology these issues were addressed as part of
contract development. None expected for modifications. Briefly discuss the
measures taken to include private industry in development and application of
the technology. Commercial supplier is under contract and supporting ORNL.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Yes. HiLine Engineering & Fabrication, Inc. is the commercial partner
supporting Hanford, SRS, and ORNL in development of EN probe
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TFA - Midyear Review Report FY00
Project Maturity Status Determination

Title: 99043 SRS EN/EIC Corrosion Probe

Tech ID: 1985 Corrosion Probe; 2015 Raman Sensor for Tank
Corrosion Chemistry

Stage: Entering Demonstration FY00     Last Gate: 4

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________ TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99043 SRS EN/EIC Corrosion Probe     Stage: Development

Technical Need/Site Need ID(s):

SR99-2045 In-Situ Waste Tank Corrosion Probe

End User Involvement:

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User approved MYTR 99043

 User preparing for deployment of technology in FY00/01

 User cofunding per TFA IPL; document reference below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 ASME Review of Raman 10/96 – Proposal Review

 ASME Peer Review 9/98 of Raman technology in development stage

 ASME Peer Review FY98 on EN corrosion probe

 No additional ASME reviews are deemed necessary as site end user is making
deployment decision in FY00.

 TFA Gate 5 Review planned for FY00 (tentative for July)

 Test report in progress on hot cell testing of Raman probe; TTP milestone A.1-1
due end of April (SR09WT41)

 Test acceptance criteria for acceptance of the system from EIC is currently being
developed; site PI has defined 12 test steps that must be addressed to show the
technology meets requirements; a cold test plan will be issued by SRS (est. complete
by 7/00)

 Technical requirements defined in U-PMT-H-044484 "Task Requirements &
Criteria – Install Corrosion Probe on Tank 43 Riser H" by Terry Phillips (SRS) dated
7/27/99

Cost:

 Related Hanford cost benefit documented under ASTD Project 99-ASTD-38

 Innovative Technology Summary Report DOE/EM-0430 "Corrosion Probe" May
1999
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 Cost analysis prepared by Vista Research, Inc. "Cost of Corrosion at Department
of Energy Radioactive Waste Tank Sites" dated September 29, 1997

ES&H Risk:

 Will be addressed as part of the design review process; SRS will document
design reviews

 Reference: U-PMT-H-044484 "Task Requirements & Criteria – Install Corrosion
Probe on Tank 43 Riser H" by Terry Phillips (SRS) dated 7/27/99

Stakeholder, Regulatory, Tribal Issues:

 Reference: U-PMT-H-044484 "Task Requirements & Criteria – Install Corrosion
Probe on Tank 43 Riser H" by Terry Phillips (SRS) dated 7/27/99

Commercial Viability:

 Two commercial vendors, EIC Laboratories and HiLine Engineering and
Fabrication, Inc., are under contract to design and build the probe technology. Adriel
Brothers is subcontracted by EIC to fabricate the deployment platform.

 HiLine Engineering and Fabrication, Inc. is also the vendor performing work on
the Hanford EN corrosion probe and is providing technology transfer of expertise to
assist SRS.

Status Questions for Progress Reviews:

Title: 99043 SRS EN/EIC Corrosion Probe     Stage: Development

1. Has the project been reviewed for advancement through a gate during the past
year? No. Gate 5 review planned for FY00.

2. Has an end user made at least a conditional commitment to implement the
technology? Yes. SRS planning for deployment of technology in HLW tank 43 in
FY01.

3. Has a technical peer review been completed and is the work highly rated? Yes.
Peer reviews on both Raman and EN technologies have been performed in
FY96 and FY98.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Cost analysis for corrosion
monitoring for DOE tanks has been done. Hanford Waste Minimization ASTD
project also documented cost data in proposal (see above). Are user
requirements for cost data identified and satisfied? Will be evaluated as part of
gate review.
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5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? This will be evaluated as part of gate
review, no issues have been identified. Are user requirements for ES&H and
technological risk identified and satisfied? See reference above.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? Will be determined as part of the gate review
preparations. Interaction with these organizations is the responsibility of SRS
and is not part of the TFA funded workscope. SRS will address this as part of
the preparations for deployment. There are no known issues at this time.

7. Have invention disclosure and intellectual property issues been addressed?
Yes, as part of the vendor contracts. Briefly discuss the measures taken to
include private industry in development and application of the technology.
Several vendors are participating in the development (see above).

8. Has an appropriate vendor (or other provider) for this technology been
identified? Yes. EIC/Highline Engineering and Fabrication Inc. are designing and
fabricating the probe. Adriel Brothers providing deployment platform. SRS will
provide some components in-house.
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Project Maturity Status Determination

Title: 99046 Hanford/INEEL Fluidic Sampler

Tech ID: 2119 Nested, Fixed-depth Fluidic Sampler2

Stage: Development     Last Gate: 3

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective)

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly)

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk)

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99046 Hanford/INEEL Fluidic Sampler     Stage: Development

Technical Need/Site Need ID(s):

ID-2.1.26 Nested Array Fluidic Sampler for Tank Solution

ID-2.1.43 Certify LDUA Sampler as EPA-Approved Method of Sampling

ID-2.1.44 Certify LDUA Sampler as EPA-Approved Method of Sampling

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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RL-WT09 Representative Sampling and Associated Analysis to Support

End User Involvement:

 User approved MYTR 99046

 User developing functions & requirements and component specifications

 HNF-2906 Nested Fixed-Depth Fluidic Sampler and At-Tank Analysis System
Deployment Strategy and Plan Rv 1 2/00

 User cofunding per TFA IPL; reference document below

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to J.T. Case, Program Director Idaho Operations Office "Fiscal Year
(FY) 2000 Tanks Focus Area (TFA) Support to the Idaho Operations Office (ID) High-
Level Waste Program" dated October 5, 1999

Technical Merit:

 No ASME Peer Review has been conducted; candidate for FY01 technical peer
review

 TFA may recommend technical project review in FY00 to support decision to
proceed

 User Technical Requirements provided in documents below:

 HNF-3024 Test Plan for Evaluating the Operational Performance of the
Prototype Nested, Fixed-Depth Fluidic Sampler 12/99

 HNF-3483 Rv 1 Preliminary Level 2 Specification for Nested, Fixed-Depth
Sampling System 5/99

 HNF-3864 Nested Fixed-Depth Fluidic Sampler Supplementary Testing –
AEAT Doc 2926-2-002 3/99

 HNF-4545 Alternative Generation and Analysis Study for a Waste Sample
Container-Filling System for Nested, Fixed-Depth Sampling System 7/99

 HNF-4883 "Phase II Test Plan for the Evaluation of the Performance of
Container Filling Systems 9/99
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 HNF-4404 Design Compliance Matrix Waste Sampler Container Filling
System for Nested, Fixed-Depth Sampling System 9/99

 AEAT TFA/PF/17V1 Report on the Nested Fixed-Depth Sampler Tests and
Conceptual Design 10/98

 AEAT TFA/PF/17 V1 Design, Fabrication, and Demonstration of a Nested Fixed-
Depth Fluidic Sampler 12/98

 AEAT TFA/PF/28 V1 Test Implementation Plan for Evaluating the Performance of
the Prototype Nested Fixed-Depth Fluidic Sampler 12/99

 ITSR Innovative Technology Summary Report for AEA Fluidic Sampler (2007)
7/99

 AEAT TFA/PF/28V1 Phase II Implementation Plan for Evaluation of Performance
of the Container Filling Systems 9/99

Cost:

 A cost estimate will be developed as part of the conceptual design package

 This technology is an improvement over baseline technology; need to further
evaluate cost as part of TFA review

 HNF-2906 Nested Fixed-Depth Fluidic Sampler and Analysis System –
Deployment Strategy and Plan 7/98

 HNF-2056 Engineering Task Plan for Development, Fabrication, and Deployment
of the Nested, Fixed-Depth Fluidic Sampling System and At-Tank Analysis Systems
1/99

ES&H Risk:

 Need to evaluate these issues as part of TFA review

 ES&H issues are identified in user component specification documentation; draft
document available

 HNF-3483 Rv 1 Preliminary Level 2 Specification for Nested, Fixed-Depth
Sampling System 5/99
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Stakeholder, Regulatory, Tribal Issues:

 There are no known issues

Commercial Viability:

 AEA Technology is developing the fluidic sampler for this project based on
proprietary technology developed

Status Questions for Progress Reviews:

Title: 99046 Hanford/INEEL Fluidic Sampler     Stage: Development

1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? No. A decision to proceed is expected after completion of concept
design.

3. Has a technical peer review been completed and is the work highly rated? No
technical peer review has been conducted.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? See above

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Needs to be addressed as part of
design. RCRA compliance testing is underway. Are user requirements for ES&H
and technological risk identified and satisfied? Some information available in
user requirements documents. See above.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? This is a site responsibility.

7. Have invention disclosure and intellectual property issues been addressed?
AEAT fluidic technology is proprietary. Intellectual property issues are being
addressed by managing distribution of materials. Issues will be addressed as
part of contract with AEAT. Briefly discuss the measures taken to include private
industry in development and application of the technology. AEAT is under
contract to DOE to provide the fluidic technology to support this project.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Yes.
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Project Maturity Status Determination

Title: 99048 Testing/Prediction of Long-term Glass Performance

Tech ID: 82 LAW Forms; 2094 Product Acceptance Testing

Stage: Development     Last Gate: 2

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

N/A Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99048 Testing/Prediction of Long-term Glass
Performance     Stage: Development

Technical Need/Site Need ID(s):

RL-WT015 Standard Method for Determining Waste Form Release Rate

RL-WT066Compositional Dependence of the Long Term Performance of Glass as a
Low-Activity Waste Form

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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End User Involvement:

 User approved MYTR 99048

 User cofunding per TFA IPL; document references below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to Richard T. French, Manager Office of River Protection "Fiscal Year
(FY) 2000 Tanks Focus Area (TFA) Support to the Office of River Protection (ORP)
dated October 5, 1999

Technical Merit:

 TFA conducted a technical peer review of the project including a panel of subject
matter experts; results are documented in an SRTC report SRT-PCC-2000-00011

 Project Test Plan WSRC-RP-99-00288 Hanford Immobilized Low-Activity Waste
Product Acceptance Test Plan (U) Rv. 0

 Project development strategy PNNL-11384 A Strategy to Conduct an Analysis of
the Long-Term Performance of Low-Activity Waste Glass in a Shallow Subsurface
Disposal System at Hanford

 Applicable test standards defined in ASTM Standard C1285-97 Standard Test
Methods for Determining Chemical Durability of Nuclear, Hazardous, and Mixed
Waste Glasses: The Product Consistency Test (PCT)

 PNNL GDL-VHT Rv. 1 Vapor-phase Hydration Test Procedure 1999

 Product acceptance requirements defined in PNNL-13101 Hanford Immobilized
LAW Product Acceptance: Initial Tanks Focus Area Testing Data Package 2000

 Technical publication on test method "The Pressurized Unsaturated Flow (PUF)
Test: A New Method for Engineered-Barrier Materials Evaluation" Ceramic
Transactions vol. 72 pp 317-329

Cost:

 Cost is included in the development of the Hanford Immobilized Low-Activity
Waste (ILAW) Performance Assessment (PA) being conducted by the Hanford site
user

 This task provides data to support the technical analyses for the ILAW PA; there
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are no specific cost requirements related to this work

ES&H Risk:

 ES&H risk and requirements are evaluated as part of the Hanford ILAW PA

 See references above which relate to test methods used to ensure ES&H
requirements are met

Stakeholder, Regulatory, Tribal Issues:

 This area will be addressed as part of the ILAW PA and EIS process; site
responsibility

Commercial Viability:

 This project is providing technical data to support Hanford ILAW PA and EIS;
there is no specific technology or commercial product involved.

Status Questions for Progress Reviews:

Title: 99048 Testing/Prediction of Long-term Glass
Performance     Stage: Development

1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? Hanford is using data in development of ILAW PA and to support
the EIS process.

3. Has a technical peer review been completed and is the work highly rated? A
technical peer review was performed by a panel of subject matter experts
selected by TFA (see report reference above). No ASME review has been
performed.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? N/A Cost being evaluated as part of
site PA and EIS process and is not part of this scope. Are user requirements for
cost data identified and satisfied? N/A

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? ILAW PA will determine this. Are user
requirements for ES&H and technological risk identified and satisfied? ILAW PA
will determine this

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
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technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? This will be handled as part of the ILAW EIS process.

7. Have invention disclosure and intellectual property issues been addressed? N/A
Briefly discuss the measures taken to include private industry in development
and application of the technology. N/A See above.

8. Has an appropriate vendor (or other provider) for this technology been
identified? N/A See above.
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Project Maturity Status Determination

Title: 99052 Hanford Pit Operations Enhancements

Tech ID: 2195 Tank Riser Pit Decontamination System; 2181
Equipment Pit D&D System

Stage: Development      Last Gate: 3

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99052 Hanford Pit Operations Enhancements     Stage:
Development

Technical Need/Site Need ID(s):

RL-WT021 Cleaning, Decontaminating and Upgrading Hanford Pits

End User Involvement:

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User Approved MYTR 99052

 User cofunding per TFA IPL; document references below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to Richard T. French, Manager Office of River Protection "Fiscal Year
(FY) 2000 Tanks Focus Area (TFA) Support to the Office of River Protection (ORP)
dated October 5, 1999

 Hanford ORP and RPP have signed a Memorandum of Understanding with TFA
documenting commitment to deploy system to support project W314.

Technical Merit:

 Report ASME/CRTD-RP-99-25, Technical Peer Review Report, Report of the
Review Panel, Remote Equipment Pit Operations, August 10-13, 1999, Columbia,
Maryland.

Cost:

 A cost analysis has not yet been prepared

ES&H Risk:

 This technology is an alternative to the baseline operations capability, which is a
significant source of exposure to tank farm workers; technology represents a
significant improvement to safety and health over the baseline

Stakeholder, Regulatory, Tribal Issues:

 None have been identified at this time.

Commercial Viability:

 The project plans to competitively procure a remote technology against a
specification developed by RPP and PNNL; a vendor has not yet been selected.

Status Questions for Progress Reviews:

Title: 99052 Hanford Pit Operations Enhancements     Stage:
Development
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1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? Yes. Hanford ORP/RPP signed an MOU with TFA committing to
deployment of system.

3. Has a technical peer review been completed and is the work highly rated? Yes.
A new project review was conducted by ASME in FY99.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? No. Are user requirements for cost
data identified and satisfied? No.

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Yes. Are user requirements for ES&H
and technological risk identified and satisfied? Requirements will be defined in
specifications developed in FY00.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? Has not yet been determined. This technology
represents an improvement over the baseline.

7. Have invention disclosure and intellectual property issues been addressed?
None have been identified. A technology has not yet been selected. Briefly
discuss the measures taken to include private industry in development and
application of the technology. A competitive procurement will be conducted to
acquire the specified technology.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Not yet. A contract is expected to be placed in FY00.
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Project Maturity Status Determination

Title: 99054A Waste Preparation and Transfer Chemistry

Tech ID: 2367 Pipe Unplugging3

Stage: Development     Last Gate: 2

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

Favorable
peer
review
rating

N/A Peer review
finds data valid for
use with regulators
and stakeholders

N/A Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________      TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: Hanford Waste Transfer/Solids Formation     Stage:
Development

Technical Need/Site Need ID(s):

RL-WT023 Prediction of Solid Phase Formation in Static and Dynamic

End User Involvement:

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User approved MYTR 99054A

 User participating in defining experimental requirements

 User cofunding per TFA IPL; document reference below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to Richard T. French, Manager Office of River Protection "Fiscal Year
(FY) 2000 Tanks Focus Area (TFA) Support to the Office of River Protection (ORP)
dated October 5, 1999

 User successfully applied recommendations based on this work in assessing and
addressing crust growth issue for tank SY-101.

Technical Merit:

 ASME Peer Review performed in 1998; recommendations have been
implemented

 TFA will evaluate need for additional review in FY01

 Work reviewed by TFA TAG in FY1999.

 FIU test plan HCET-1999-T006-001-02-Rev.4 "Solids formation and Feed
Stability During Waste Slurry Transfer – Test Plan for FY2000" establishes
requirements for pipeline loop testing activities.

 Test plans for MSU and ORNL test plans were reviewed by site users and issued
[document reference numbers not on file]

Cost:

 This work is providing data and technical recommendations to assist Hanford site
in planning for and developing recommendations to guide waste preparation and
pipeline transfers. No specific technology is being developed therefore a cost
evaluation is not required as relates to hardware type development.

 A recent pipeline blockage in a Hanford saltwell pumping transfer line from tank
U-103 caused a six-week delay in operations. Costs associated with such events vary
greatly due to the specific circumstances, however a rough estimate for this case is an
approximate cost impact of $800K for increased operations and maintenance costs
(opening valve pits, checking and removing jumpers, etc.) and loss of productivity. As
these type of risks exist for many transfers, the potential cost savings from developing
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sound technical recommendations on waste preparation and operating envelopes for
pipeline transfer could result in significant cost avoidance. [data provided by RPP staff
via email].

 The potential cost impact of a pipeline blockage during retrieval operations is
potentially more serious. The TWRS Privatization Contract No. DE-AC06-
96RL133308, Part 1, Section H, subsections H30 and H40 (See
http://www.hanford.gov/doe/contracts/de-ac06-96rl13308/sectionh-1.html) includes an
idle facility penalty to DOE for delayed feed delivery to the contractor. These charges
have not been established, but have been estimated at $2M/day or more. The
investment in this project to provide technical basis data for improving pipeline waste
transfers has a significant potential for cost avoidance related to feed delivery in the
future vitrification operations.

 Recommend TFA document cost avoidance potential in a letter report prepared
by TFA TIM based on above information and other data provided and reviewed by site
user.

 The cost of constructing a new pipeline would be in the range of $50M. This is
based on the costs for the recent pipeline constructed at Hanford as documented in
the "Construction Completion and Cost Closing Statement" DOE-HQ Project No. 93-
D-182 that places final capital costs at $42.4M and associated expense costs at $7M.

 Cost estimate for a cross site transfer at Hanford is approximately $300K, based
on recent Hanford data in RPP’s "Cost Estimate Information Sheet" (CEIS) and
Technical Baseline Results (TBR) 230.655.

ES&H Risk:

 Process operating limits for tank farms are described in HNF-SD-WM-TSR-006,
"Tank Waste Remediation System Technical Safety Requirements". Sections 2 and 3
of this document specify limits relating to temperature, confinement, and flammable
gas control. Section 4 specifies surveillance requirements. Section 5 covers
administrative controls.

 Plugging prevention precautions are described in HNF-SD-WM-OCD-015).

 Risks are addressed in the "Tank Waste Remediation System Final Safety
Analysis Report" HNF-SD-WM-SAR-067.

 Reducing the possibility of pipes plugging and increasing understanding of waste
solubility reduces programmatic risk and to the extent that such information permits
the program to proceed at a greater pace, it reduces risk to the environment.

http://www.hanford.gov/doe/contracts/de-ac06-96rl13308/sectionh-1.html
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 Preventing pipeline plugs reduces exposure to workers who would be required in
response actions. [data provided by RPP staff via email]

Stakeholder, Regulatory, Tribal Issues:

 There are no specific issues related to this project. This work is providing data to
improve Hanford tank waste operations. The site user is responsible for any issues in
this area.

Commercial Viability:

 This work is providing data to improve operations and is not related to any specific
technology or hardware.

 A commercial software product from OLI is being used in work related to the ESP
code. The code database is proprietary and its use is provided under a use license
(MSU and Hanford).

Status Questions for Progress Reviews:

Title: Hanford Waste Transfer/Solids Formation&     Stage:
Development

1. Has the project been reviewed for advancement through a gate during the past
year? No..

2. Has an end user made at least a conditional commitment to implement the
technology? End user plans to use data to provide additional technical basis for
decisions on waste transfer operations. User has already used data to support
evaluation of issues related to SY-101 crust growth. User is participating actively
in the project.

3. Has a technical peer review been completed and is the work highly rated? Yes.
Work was reviewed in 1998.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? Data on cost provided above.

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Yes. See above. Are user requirements
for ES&H and technological risk identified and satisfied? Yes. See above.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? N/A. This is the responsibility of ORP/RPP. There are
no issues specifically related to this project.
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7. Have invention disclosure and intellectual property issues been addressed?
Briefly discuss the measures taken to include private industry in development
and application of the technology. None anticipated. See statement above
regarding software license.

8. Has an appropriate vendor (or other provider) for this technology been
identified? N/A. See above.
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Project Maturity Status Determination

Title: 99067 Hanford SST Retrieval

Tech ID: 2117 Enhanced Sluicing; 2012 Vehicle-based Waste
Retrieval

Stage: Development      Last Gate: 3

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective)

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly)

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk)

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: Hanford SST Retrieval     Stage: Development

Technical Need/Site Need ID(s):

RL-WT013 Establish Retrieval Performance Evaluation Criteria

RL-WT027 Tank Leak Mitigation Systems

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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RL-WT064 PHMC Retrieval and Closure - Hanford Past Practice Sluicing

End User Involvement:

 User approved MYTR 99067

 User providing functional requirements to guide development.

 User cofunding per TFA IPL; document reference below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to Richard T. French, Manager Office of River Protection "Fiscal Year
(FY) 2000 Tanks Focus Area (TFA) Support to the Office of River Protection (ORP)
dated October 5, 1999

Technical Merit:

 No ASME Peer Review has been conducted.

 Project is candidate for FY01 technical peer review; however this work is new in
FY00

 Technical requirements are being developed in FY00

 HNF-SD-HTI-TX-002 Hanford tanks initiative - test implementation plan for
demonstration of in-tank retrieval technology 9/22/97

 Additional technical references available at www.tanks.org search for "HTI"

Cost:

 The HTI project conducted a procurement solicitation for arm-based and vehicle-
based retrieval systems; procurement data would provide cost data, however this
information may be proprietary/protected

 HNF-2693-Rev.1 AX Tank Farm waste retrieval alternatives cost estimates
7/21/98

ES&H Risk:

 ES&H requirements being provided in user developed functions & requirements

 Hanford is developing requirements in FY00; will include ES&H
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 Hanford Tank Initiative documents included significant investigation of this area
(see Tanks Technology Guide references at www.tanks.org )

Stakeholder, Regulatory, Tribal Issues:

 Supports meeting TPA milestone M-45-05-T01 Provide Initial SST Retrieval
System by 11/30/03

 Supports meeting TPA milestone M-45-05-T01 Initiate Tank Waste Retrieval from
one Single Shell 12/31/2003

 Tank leakage is the primary regulatory issue; technology must address issues of
above/below ground leakage

 HNF-SD-HTI-EV-001 Permitting Plan for Hanford Tanks Initiative 2/10/97

Commercial Viability:

 Retrieval system vendors have provided concept demonstrations under ACTR
and HTI; demonstrated viability of adapting commercial systems for SST retrieval

 WHC-SD-WM-TD-016 Hanford tanks initiative technology demonstration and
waste retrieval acquisition strategy 10/14/96

 HTI selected a retrieval vendor to design an SST vehicle-based retrieval system
for Hanford SST heel retrieval; contract suspended due to HTI cancellation

 Data on industry involvement and capabilities can be found in the Tanks
Technology Guide references at www.tanks.org

Status Questions for Progress Reviews:

Title: Hanford SST Retrieval     Stage: Development

1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? Site had not yet selected a specific technology to demonstrate as
part of this project. See above TPA milestones related to SST retrieval; this work
supports evaluation of technologies to support meeting this milestone.

3. Has a technical peer review been completed and is the work highly rated? Has
not yet been peer reviewed.
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4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Yes. (see above) Are user
requirements for cost data identified and satisfied? Cost analysis was conducted
as part of the HTI retrieval system procurement package. Data is business
sensitive, but provides cost comparison between alternatives. (see above)

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? A specific technology has not yet been
identified. Work is currently in requirements definition. Are user requirements for
ES&H and technological risk identified and satisfied? User is currently
establishing requirements in functions and requirements documentation being
developed.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? The Hanford Tanks Initiative and Hanford STCG had
extensive interactions with these groups during the HTI project. These issues
will be addressed as part of the overall Hanford Site Phase 2 SST retrieval
planning.

7. Have invention disclosure and intellectual property issues been addressed?
Yes, as addressed in HTI procurement process. If other technologies are
chosen, then this will have to be addressed. Briefly discuss the measures taken
to include private industry in development and application of the technology.
Extensive evaluation of commercial technologies was done by ACTR and HTI
projects.

8. Has an appropriate vendor (or other provider) for this technology been
identified? A potential supplier was selected by the HTI project. As updated SST
retrieval requirements are established a decision will be made on selecting the
preferred retrieval technology and an industrial partner.
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Project Maturity Status Determination

Title: 99067 SRS Chemical Cleaning

Tech ID: 2967 Chemical Cleaning

Stage: Development     Last Gate: 2

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: SRS Chemical Cleaning     Stage: 3

Technical Need/Site Need ID(s):

SR99-2037 Tank Heel Removal/Closure Technology

End User Involvement:

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User approved MYTR 99067

 User cofunding per TFA IPL; document reference below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 TFA conducted a project technical review with representatives of the TFA
Technical Advisory Group and members of SRS user representatives in November
1999; Letter TFA00-094 T.M. Brouns to T.P Pietrok "Savannah River Site Tank
Chemical Cleaning Review Results" dated April 6, 2000.

 TFA planning to conduct a Gate review in late FY00 to support SRS decision to
proceed to large scale in-tank demonstration in Russia or at SRS

 As this project has received an independent (TAG) review and TFA TAG will
participate in upcoming Gate Review, an ASME Peer Review may not be required.
TFA will evaluate this as a candidate for FY01 peer review, based on outcome of Gate
Review, however as the Pretreatment subgroup of the TFA TAG has considerable
technical expertise in this area, an ASME peer review may not provide significant
additional benefit.

 Results and recommendations of Russian experimental work is reported in a letter
report to SRS/TFA; V.G. Radium Institute and Mining-Chemical Combine Final
Report for Russian Chemical Decontamination of Tanks (Phase 2) issued by R.
Lubtsev, Y. Revenko, V. Popik, E. Kostin, V. Zamanskiy

Cost:

 Enabling technology; costs cannot be fully evaluated until a preferred method is
down-selected. This technology is being evaluated as an alternative for tanks where
mechanical retrieval would be cost prohibitive. (See project review report – listed
above)

 SRS is evaluating conducting a full-scale demonstration in Russia as part of an
NN-40 program, which will be represent a significant cost savings over conducing
such a demonstration at SRS. TFA is supporting development of planning for this
demonstration option.

ES&H Risk:

 Will be evaluated as part of FY00 Gate Review. Was discussed at project
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technical review (see reference above).

 Issues dealing with criticality safety as relates to the SRS Safety Authorization
Basis are a primary focus of this work. (see reference above).

Stakeholder, Regulatory, Tribal Issues:

 No interactions have been yet started. This will not occur until SRS has down-
selected a preferred method and completed confirmatory testing.

 Will be reviewed again as part of FY00 gate review.

Commercial Viability:

 Development work is being conducted by Khlopin Radium Institute in Russia

 Availability of commercial suppliers will not be established until a feasible
chemical formulation is established

 In response to TFA TAG the project will be evaluating availability of
recommended chemical formulations from U.S. suppliers

Status Questions for Progress Reviews:

Title: SRS Chemical Cleaning     Stage: 3

1. Has the project been reviewed for advancement through a gate during the past
year? No, but a technical progress review was conducted by TFA. If yes, what
was the result? Results and recommendations documented in letter report. (See
above reference)

2. Has an end user made at least a conditional commitment to implement the
technology? Yes. SRS is planning to make a deployment decision on performing
an in-tank demonstration in FY01. SRS is seeking to perform an in-tank
demonstration at a Russian facility in conjunction with a DOE-NN program. TFA
is supporting planning for this potential demonstration.

3. Has a technical peer review been completed and is the work highly rated? TFA
conducted a technical project review with the TFA Technical Advisory Group in
November 1999. Results documented in letter report (see above).

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? No. Are user requirements for cost
data identified and satisfied? This work is being pursued to provide an
alternative to mechanical methods, which are cost prohibitive for some SRS tank
configurations. Costs will be evaluated following down-selecting a preferred
method and the Russian demonstration. Conducting the tank demonstration in
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Russia will be significantly more cost-effective than performing the work at SRS.

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? This has not yet been determined. Will
be evaluated as part of continuing workscope. Are user requirements for ES&H
and technological risk identified and satisfied? Has not yet been determined.
SRS is conducting confirmatory testing at SRTC labs and is proposing a
Russian in-tank demonstration to try and address technical and ES&H
questions.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? SRS has not yet conducted discussions with these
groups. This is premature until additional data is available.

7. Have invention disclosure and intellectual property issues been addressed?
None have yet been identified. Briefly discuss the measures taken to include
private industry in development and application of the technology. Work being
performed under contract with Khlopin Radium Institute in Russia. It is too early
to evaluate further industry involvement.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Not yet. Will be evaluated based on results of FY00 testing program.
Will be evaluated as part of FY00 gate review.
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TFA - Midyear Review Report FY00
Project Maturity Status Determination

Title: 99067 West Valley Advanced Waste Retrieval System

Tech ID: 2948 Advanced Waste Retrieval System

Stage: Development     Last Gate: 4

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

N/A Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

N/A
Favorable
peer
review
rating

N/A Peer review
finds data valid for
use with regulators
and stakeholders

n Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99067 West Valley Advanced Waste Retrieval System     Stage:
Development

Technical Need/Site Need ID(s):

OH-WV-905 Retrieval from Obstructed Tanks

End User Involvement:

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User approved MYTR 99067

 User planning to prepare technology for deployment as needed to complete
retrieval operations

 User cofunding per TFA IPL; document reference below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistant Manager for Science
and Technology to B.A. Mazurowski, Director West Valley Demonstration Project
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the West Valley
Demonstration Project (WVDP) High-Level Waste Program" dated October 5, 1999.

Technical Merit:

 An ASME Peer Review has not been conducted. User will make decision on
deployment in FY01, therefore an ASME Peer Review is not required.

 Specifications and test plans/acceptance criteria; design verification planned to be
conducted by WVDP when design modifications are complete

 WVDP will conduct a technical evaluation in FY00 to verify equipment is ready for
turnover to operations; this action will verify system design meets technical
specifications and requirements

Cost:

 Enabling technology; site user funded initial development and has determined
cost/benefit meets requirements

ES&H Risk:

 Site is addressing these issues as part of their overall retrieval project
preparations and readiness reviews

 Site has conducted standard hazard analyses; need document reference

Stakeholder, Regulatory, Tribal Issues:

 Site is addressing these issues as part of their overall retrieval project
preparations and readiness reviews.

 WV is developing this technology to meet regulatory requirements for tank
cleanliness; technology must achieve the required level of cleaning to support tank
closure
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Commercial Viability:

 WVDP developed the technology; is contracting with SMCI of Lakeland, FL to
produce the equipment to site specifications

Status Questions for Progress Reviews:

Title: 99067 West Valley Advanced Waste Retrieval System     Stage:
Development

1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? Yes. WVDP plans to deploy equipment as a backup technology if
initial retrieval with other equipment does not meet performance requirements.
Deployment is contingent on requirements for additional cleaning to meet "to be
determined" tank cleanliness criteria

3. Has a technical peer review been completed and is the work highly rated? No.
User will make deployment decision in FY00, therefore a peer review is not
required.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? No. Are user requirements for cost
data identified and satisfied? WV has not defined cost requirements for this
project, other than as provided within their procurement strategy. This is an
enabling technology under development for meeting "to be determined"
requirements for tank cleanliness.

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Technology is being developed to meet
"to be determined" requirements for tank closure. There are no known issues at
this time. Are user requirements for ES&H and technological risk identified and
satisfied? WVDP has not provided requirements to TFA; technology is being
developed onsite at WV.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? WVDP will address these issues as part of their overall
retrieval project preparations.

7. Have invention disclosure and intellectual property issues been addressed?
There are no IP issues. Briefly discuss the measures taken to include private
industry in development and application of the technology. WV issued a
specification and has hired a commercial fabricator to produce the AWRS
hardware.

8. Has an appropriate vendor (or other provider) for this technology been
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identified? Yes (see above)
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Project Maturity Status Determination

Title: 99068 Improve Performance of HLW Melters

Tech ID: 2009 HAW Forms and Processes

Stage: Development     Last Gate: 3

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements 

 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

 

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

Favorable
peer
review
rating

N/A Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99068 –Improve Performance of HLW Melters     Stage:
Development

Technical Need/Site Need ID(s):

SR99-2036 – Develop Second Generation DWPF Melter

ID-2.1.57 – Conditioning of HAW for Treatment

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Midyear Review Report FY00

http://emslws03/tfa/program/fy00myr/99068b.stm[10/13/2009 11:31:59 AM]

ID-2.1.58 – HAW Immobilization

RL-WT80 – Melter Improvements for Hanford High & Low Level Waste

End User Involvement:

 User Approved MYTR 99068

 Functional requirements established by site user

 User cofunding per TFA IPL; document references below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to J.T. Case, Program Director Idaho Operations Office "Fiscal Year
(FY) 2000 Tanks Focus Area (TFA) Support to the Idaho Operations Office (ID) High-
Level Waste Program" dated October 5, 1999

Technical Merit:

 ASME Peer Review or TFA Gate Review has not been conducted on this project,
but the project will be evaluated as FY2001 peer review candidate

 Work conducted per requirements established in test plan, WSRC-MS-99-00510
by Dennis Bickford and Johnetta George, SRTC "Experimental Test Plan for Improved
Performance of HLW Melter Tests" Rev. 0 dated 6/16/00

 A TFA sponsored technical exchange was conducted in FY99, which included a
wide range of participants representing technical performers, universities, industry,
and site user organizations. Results of the technical workshop and resulting
recommendations are documented in PNNL-13030 "Technical Exchange on
Improved Design and Performance of High Level Melters – Final Report" dated
September 1999.

Cost:

 Costs associated with all HLW treatment options, including vitrification, for INEEL
waste are being analyzed as part of the EIS process. This is documented in DOE/ID
10702 "Cost Analysis for the Idaho High-Level Waste Facilities Disposition
Environmental Impact Statement" dated January 2000.

 A cost comparison of specific melter technologies has not yet been done for this
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project. Costs requirements and analysis need to be evaluated and results
documented prior to Gate 5 progression.

ES&H Risk:

 SRTC has performed an Experimental Process Hazards Review and documented
the results as a procedure to guide laboratory work both at SRTC and at contracted
laboratory facilities (e.g. Clemson Environmental Test Laboratory). [Need document
reference from TIM]

 SRTC has issued guidelines addressing safety for offsite testing funded by SRTC;
SRT-GFM-99-013 "ITS Offsite Work Safety Guidelines" 5/25/99 M.E. Smith et al

Stakeholder, Regulatory, Tribal Issues:

 DWPF is in operation; all such issues have been addressed as part of plant
startup approval

 INEEL will address issues as part of EIS/ROD process

Commercial Viability:

 TFA scope is data delivery to support flowsheet development and facility/process
specifications; INEEL and SRS user responsible for technology acquisition decisions

 A review of commercially available technologies was conducted and report issued
documenting results [need reference from TFA Immobilization TIM]

 MIT research under EMSP on milliwave sensors for measuring temperature and
viscosity is being integrated into this project. There may be the potential for
commercialization of this technology. It is believed that a patent has been applied for
and will need to be evaluated as part of the commercial viability assessment.

Status Questions for Progress Reviews:

Title: 99068 - Improve Performance of HLW Melters     Stage:
Development

1. Has the project been reviewed for advancement through a gate during the past
year? No

2. Has an end user made at least a conditional commitment to implement the
technology? Yes, strong integration with site user, documented commitment to
and co-funding of the work. INEEL is using data to support EIS and ROD on
HLW treatment and disposal.

3. Has a technical peer review been completed and is the work highly rated? None
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performed. TFA will evaluate project as a candidate for FY2001 technical peer
review.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? INEEL has a documented cost analysis performed in
support of the EIS process – see reference above.

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? INEEL is addressing this as part of the
EIS process. Are user requirements for ES&H and technological risk identified
and satisfied? See DOE/EIS-0287D "Idaho High-Level Waste & Facility
Disposition Draft Environment Impact Statement" December 1999.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? Idaho is currently conducting public hearing on EIS for
HLW treatment and disposal. These issues will be addressed as part of this
process. These issues were previously addressed as part of the DWPF plant
ROD and startup.

7. Have invention disclosure and intellectual property issues been addressed?
Briefly discuss the measures taken to include private industry in development
and application of the technology. At current stage of development, national
laboratories and university participants (FIU and Clemson) are performing work
to develop technical recommendations. Part of the scope of this project is to
review available commercial technologies and assess their capabilities to meet
requirements.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Identification of a vendor is not required as part of the TFA scope at
this stage, site end user will determine procurement strategy for application of
TFA recommendations.
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Project Maturity Status Determination

Title: 99068 SRS DWPF Melter Performance Improvements

Tech ID: 2092

Stage: Demonstration     Last Gate: 5

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H RISK

STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Demonstration

 Need still
exists

 Demonstration
cost-sharing Demonstration

plan 

N/A Favorable
peer review

Demonstration
plan 

N/A Favorable
peer review

Demonstration
plan 

N/A Favorable
peer review

 Demonstration
permits completed

 Vendor
participates in
demonstration

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99068 SRS DWPF Melter Performance ImprovementsStage:
Demonstration

Technical Need/Site Need ID(s):

SR99-2036 – Develop Second Generation DWPF Melter

End User Involvement:

 User Approved MYTR 99068

 Functional requirements established by site user

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User co-funding per TFA IPL; document references below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 ASME Peer Review not performed on this project

 Peer Review Exemption Justification: User will make decision on proceeding to full-
scale design and installation of improvements at DWPF. TFA will conduct a Gate 5
review in FY00 (August), therefore an ASME peer review is not recommended for this
project.

 Work conducted per requirements established in test plan, WSRC-MS-99-00510 by
Dennis Bickford and Johnetta George, SRTC "Experimental Test Plan for Improved
Performance of HLW Melter Tests" Rev. 0 dated 6/16/00

Cost:

 Cost estimate will be included in design recommendations; noted as action for this
project.

 Baseline costs for DWPF facility are known and available at the site; cost impacts of
operational issues related to pour spout, knife-edge and riser heaters needs to be
evaluated.

ES&H Risk:

 ES&H issues have already been addressed for the DWPF plant as part of the
readiness and startup process.

 Design process hazards review will be performed on design change
recommendations by SRS DWPF organization.

 SRTC has performed an Experimental Process Hazards Review and documented the
results as a procedure to guide laboratory work both at SRTC and at contracted
laboratory facilities (e.g. Clemson Environmental Test Laboratory). [Need document
reference from TIM]

SRTC has issued guidelines addressing safety for offsite testing funded by SRTC; SRT-
GFM-99-013 "ITS Offsite Work Safety Guidelines" 5/25/99 M.E. Smith et al

Stakeholder, Regulatory, Tribal Issues:
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 Issues have already been addressed for the DWPF plant as part of the readiness and
startup process.

Commercial Viability:

 SRS does not intend to contract this work externally. DWPF melter modifications
recommended by TFA will be done by SRS fabrication services, which is already QA
qualified to perform work on DWPF facility equipment. They have provided all the
hardware for the experimental test program.

 TFA task is focused on recommendations to improve existing melter design and
there is no anticipated intellectual property to be generated as part of this project.

Status Questions for Progress Reviews:

Title: 99068 SRS DWPF Melter Performance Improvements     Stage:
Demonstration

1. Has the project been reviewed for advancement through a gate during the past
year? No. TFA Gate Review is planned for August 2000. If yes, what was the
result? Results will be issued in a report to TFA Program Manager.

2. Has an end user made at least a conditional commitment to implement the
technology? Yes. User is cofunding, participating in development work, and
planning to implement design recommendations once testing and design
verification is completed.

3. Has a technical peer review been completed and is the work highly rated? None
performed. TFA believes an ASME Peer Review is not necessary, as SRS will be
making decision in FY 2000 on implementing design recommendations directly into
DWPF plant.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? A cost analysis will be performed in development of the
design recommendation evaluation and results provided in the documentation
package.

5. Will this technology meet or exceed current environmental, safety, health, (ES&H)
protection levels and/or reduce the risk to the public, workers, and the environment
compared to the baseline? DWPF is an operating facility that has met all ES&H
requirements to receive authorization to operate. Design modifications to improve
operational performance will undergo standard site reviews and be reviewed to
ensure compliance with current safety authorization basis. Are user requirements
for ES&H and technological risk identified and satisfied? There are no specific
ES&H and technological risk issues related to the project providing design
improvements to DWPF. ES&H issues have been addressed as part of the plant
startup process.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators, and
tribal organizations relative to the continued research and utilization of this
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technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? Not applicable, as DWPF is an operating facility that has
already addressed any issues.

7. Have invention disclosure and intellectual property issues been addressed? Briefly
discuss the measures taken to include private industry in development and
application of the technology. There is no anticipated intellectual property resulting
from this work. Design recommendations will be provided to SRS DWPF
organization and they intend to fabricate modified melter inserts onsite at a QA
qualified fabrication services shop. This shop has provided all the experimental
hardware used in testing the melter modification options.

8. Has an appropriate vendor (or other provider) for this technology been identified?
TFA will recommend design modifications for DWPF melter to SRS and modified
melter hardware will be fabricated onsite by a QA qualified fabrication facility. No
external procurements are anticipated.
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Project Maturity Status Determination

Title: 99070 SRS Salt Processing Project – CST Alternative

Tech ID: 21 Cs Removal with CST

Stage: Development      Last Gate: 3

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
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 Addresses
performance
requirements 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99070 SRS Salt Processing Project - CST Alternative      Stage:
Development

Technical Need/Site Need ID(s):

SR99-2034Second Generation Salt Feed Preparation

End User Involvement:

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User approved MYTR 99070

 User cofunding per TFA IPL; reference document below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 Project reviewed by National Academy of Sciences Board on Radioactive Waste
Management and results published in letter report; ref.: Letter Milt Levenson and Greg
Choppin to Ernest Moniz dated October 14, 1999

 Alternative evaluation and recommendations presented in WSRC-RP-98-00165
HLW Salt Disposition Alternatives Identification Preconceptual Phase II Summary
Report (6 vols)

 Scope of work defined in SRS document HLW-SDT-2000-00051; approved by
site end user

 Technology roadmap developed; HLW-SDT-980165

Cost:

 The SRS Alternative Salt Project Office is performing detailed cost analysis for
implementing TPB alternative

 Cost analyses developed as part of the alternatives evaluation are documented in
WSRC-RP-98-00167, WSRC-RP-98-000166 rv 1, and WSRC-RP-99-0007

 This is an enabling technology; cost will be evaluated in comparison to other
alternatives (TPB and Solvent Extraction) and documented as part of the alternative
selection process

 Cost data on prior development on CST technology is provided in ITSR DOE/EM-
0415

ES&H Risk:

 This is an enabling technology that will likely be assessed as superior to
unacceptable baseline process (ITP); ES&H risk will be evaluated as part of the
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alternative selection process

Stakeholder, Regulatory, Tribal Issues:

 SRS has engaged the Citizens Advisory Board in the alternative review process

 Public hearings were conducted in 1999

 SRS is conducting an EIS process that will address these issues prior to ROD;
this may not be finalized until after the preferred alternative is selected

 The Federal Facility Agreement with DOE, State, and EPA requires all non-
compliant tanks (Type III) to be out of service by 2022 and all backlogged waste to be
processed by 2028

 See ITSR DOE/EM-0415

Commercial Viability:

 UOP is commercial supplier of CST resin under an exclusive licensing agreement
through a CRADA

 DOE is considering privatizing the cesium removal operations at SRS

 DOE/SRS will develop specifications for the process in-house with TFA support
in developing and testing options

 Equipment for the processing plant is likely to be competitively procured

 See ITSR DOE/EM-0415

Status Questions for Progress Reviews:

Title: 99070 SRS Salt Processing Project - CST Alternative      Stage:
Development

1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? User will down-select the preferred alternative and implement it as
the new site baseline process for Cs removal in accordance with the Salt
Processing Project schedule.
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3. Has a technical peer review been completed and is the work highly rated?
National Academy of Sciences review conducted in FY99.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? Yes. (See above)

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Process must meet all environmental,
safety and health requirements. This will be established through testing and
demonstration of process options. Are user requirements for ES&H and
technological risk identified and satisfied? Yes.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. DOE-SR and WSRC have conducted public hearings on the Salt
Processing Project. Are user requirements for stakeholder, regulator, and tribal
concerns identified and satisfied? This has not yet be through an EIS process,
these questions will be answered at that time.

7. Have invention disclosure and intellectual property issues been addressed?
Partially. There may be outstanding issues related to modification and
manufacturing the CST resin for this application. Briefly discuss the measures
taken to include private industry in development and application of the
technology. Industrial partnership established with UOP through a CRADA with
SNL.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Yes. UOP is commercial vendor.
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Project Maturity Status Determination

Title: 99070 SRS Salt Processing Project – MST Alternative

Tech ID: TBD

Stage: Development     Last Gate: 4

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective)

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly)

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk)

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99070 SRS Salt Processing Project – MST Alternative      Stage:
Development

Technical Need/Site Need ID(s):

SR99-2034Second Generation Salt Feed Preparation

End User Involvement:

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User approved MYTR 99070

 User cofunding per TFA IPL; reference document below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 Project reviewed by National Academy of Sciences Board on Radioactive Waste
Management and results published in letter report; ref.: Letter Milt Levenson and Greg
Choppin to Ernest Moniz dated October 14, 1999

 Alternative evaluation and recommendations presented in WSRC-RP-98-00165
HLW Salt Disposition Alternatives Identification Preconceptual Phase II Summary
Report (6 vols)

 Scope of work defined in SRS document HLW-SDT-2000-00051; approved by
site end user

 Technology roadmap developed; HLW-SDT-980164

Cost:

 The SRS Alternative Salt Project Office is performing detailed cost analysis for
implementing TPB alternative

 Cost analyses developed as part of the alternatives evaluation are documented in
WSRC-RP-98-00167, WSRC-RP-98-000166 rv 1, and WSRC-RP-99-0007

 This is an enabling technology; cost will be evaluated in comparison to other
alternatives (CST and Solvent Extraction) and documented as part of the alternative
selection process

ES&H Risk:

 This is an enabling technology that will likely be assessed as superior to
unacceptable baseline process (ITP); ES&H risk will be evaluated as part of the
alternative selection process

Stakeholder, Regulatory, Tribal Issues:
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 SRS has engaged the Citizens Advisory Board in the alternative review process

 Public hearings were conducted in 1999

 SRS is conducting an EIS process that will address these issues prior to ROD;
this may not be finalized until after the preferred alternative is selected

 The Federal Facility Agreement with DOE, State, and EPA requires all non-
compliant tanks (Type III) to be out of service by 2022 and all backlogged waste to be
processed by 2028

Commercial Viability:

 DOE is considering privatizing the cesium removal operations at SRS

 DOE/SRS will develop specifications for the process in-house with TFA support
in developing and testing options

 MST process uses standard chemical engineering technologies that can be
procured through commercial suppliers; there are several known vendors for this
equipment and the required sorbents

 Equipment is likely to be competitively procured

Status Questions for Progress Reviews:

Title: 99070 SRS Salt Processing Project – MST Alternative      Stage:
Development

1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? User will down-select the preferred alternative and implement it as
the new site baseline process for Cs removal.

3. Has a technical peer review been completed and is the work highly rated?
National Academy of Sciences review conducted in FY99.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? Yes. See references above.

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Process must meet all environmental,
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safety and health requirements. This will be established through testing and
demonstration of process options. Are user requirements for ES&H and
technological risk identified and satisfied? Yes.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. DOE-SR and WSRC have conducted public hearings on the Salt
Processing Project. Are user requirements for stakeholder, regulator, and tribal
concerns identified and satisfied? This has not yet be through an EIS process,
these questions will be answered at that time.

7. Have invention disclosure and intellectual property issues been addressed? Not
at this time. These issues will be evaluated as work progresses further and if
selected as the preferred alternative. No issues known at this time. Briefly
discuss the measures taken to include private industry in development and
application of the technology. Industry is not currently involved. If this alternative
is selected for full-scale deployment, industry may provide some components
and materials.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Not at this time.
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Project Maturity Status Determination

Title: 99070 SRS Salt Processing Project – Solvent Extraction
Alternative

Tech ID: 204 – Advanced Integrated Solvent Extraction Systems

Stage: Development     Last Gate: 2

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99070 SRS Salt Processing Project – Solvent Extraction
Alternative     Stage: Development

Technical Need/Site Need ID(s):

SR99-2034Second Generation Salt Feed Preparation

End User Involvement:
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 User approved MYTR 99070

 User cofunding per TFA IPL; reference document below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 Project reviewed by National Academy of Sciences Board on Radioactive Waste
Management and results published in letter report; ref.: Letter Milt Levenson and Greg
Choppin to Ernest Moniz dated October 14, 1999

 Alternative evaluation and recommendations presented in WSRC-RP-98-00165
HLW Salt Disposition Alternatives Identification Preconceptual Phase II Summary
Report (6 vols)

 Scope of work defined in SRS document HLW-SDT-2000-00051; approved by
site end user

Cost:

 The SRS Alternative Salt Project Office is performing detailed cost analysis for
implementing TPB alternative

 Cost analyses developed as part of the alternatives evaluation are documented in
WSRC-RP-98-00167, WSRC-RP-98-000166 rv 1, and WSRC-RP-99-0007

 This is an enabling technology; cost will be evaluated in comparison to other
alternatives (TPB and Solvent Extraction) and documented as part of the alternative
selection process

ES&H Risk:

 This is an enabling technology that will likely be assessed as superior to
unacceptable baseline process (ITP); ES&H risk will be evaluated as part of the
alternative selection process

Stakeholder, Regulatory, Tribal Issues:

 SRS has engaged the Citizens Advisory Board in the alternative review process
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 Public hearings were conducted in 1999

 SRS is conducting an EIS process that will address these issues prior to ROD;
this may not be finalized until after the preferred alternative is selected

 The Federal Facility Agreement with DOE, State, and EPA requires all non-
compliant tanks (Type III) to be out of service by 2022 and all backlogged waste to be
processed by 2028

Commercial Viability:

 If alternative is selected, industry involvement will likely be sought to provide
centrifugal contactors required for the process

 DOE is considering privatizing the cesium removal operations at SRS

 DOE/SRS will develop specifications for the process in-house with TFA support
in developing and testing options

 Project plans to contract with IBC to build system for conducting development
testing, but the full-scale system will likely be competitively procured

 There are several sources for the chemicals required to run this process and
equipment is generally standard commercial equipment that can be customized for the
specific needs of this process operation

Status Questions for Progress Reviews:

Title: 99070 SRS Salt Processing Project – Solvent Extraction
Alternative     Stage: Development

1. Has the project been reviewed for advancement through a gate during the past
year No.

2. Has an end user made at least a conditional commitment to implement the
technology? User will down-select the preferred alternative and implement it as
the new site baseline process for Cs removal. Process will be deployed
according to the Salt Processing Project schedule.

3. Has a technical peer review been completed and is the work highly rated?
National Academy of Sciences review conducted in FY99 (see letter reference
above)

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? Yes. See references above.
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5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Process must meet all environmental,
safety and health requirements. This will be established through testing and
demonstration of process options. Are user requirements for ES&H and
technological risk identified and satisfied? Yes.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. DOE-SR and WSRC have conducted public hearings on the Salt
Processing Project. Are user requirements for stakeholder, regulator, and tribal
concerns identified and satisfied? This has not yet be through an EIS process,
these questions will be answered at that time.

7. Have invention disclosure and intellectual property issues been addressed? Not
at this time. These issues will be evaluated as work progresses further and if
selected as the preferred alternative. No issues known at this time. Briefly
discuss the measures taken to include private industry in development and
application of the technology. Industry is not currently involved, but a vendor to
provide the equipment for development testing has been identified.. If this
alternative is selected for full-scale deployment an industry solicitation for
centrifugal contactors is likely.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Only for lab scale development equipment. A vendor or procurement
strategy for a full-scale system has not been identified at this time. This will be
pursued if this option is selected for full scale testing.
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Title: 99070 SRS Salt Processing Project – TPB Alternative

Tech ID: TBD

Stage: Development     Last Gate: 3
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solution
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or
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review
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 Peer review
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 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99070 SRS Salt Processing Project - TPB Alternative      Stage:
Development

Technical Need/Site Need ID(s):

SR99-2034Second Generation Salt Feed Preparation

End User Involvement:
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 User approved MYTR 99070

 User cofunding per TFA IPL; reference document below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 Project reviewed by National Academy of Sciences Board on Radioactive Waste
Management and results published in letter report; ref.: Letter Milt Levenson and Greg
Choppin to Ernest Moniz dated October 14, 1999

 Alternative evaluation and recommendations presented in WSRC-RP-98-00165
HLW Salt Disposition Alternatives Identification Preconceptual Phase II Summary
Report (6 vols)

 Scope of work defined in SRS document HLW-SDT-2000-00051; approved by
site end user

 Technology roadmap developed; HLW-SDT-980164

Cost:

 The SRS Alternative Salt Project Office is performing detailed cost analysis for
implementing TPB alternative

 Cost analyses developed as part of the alternatives evaluation are documented in
WSRC-RP-98-00167, WSRC-RP-98-000166 rv 1, and WSRC-RP-99-0007

 This is an enabling technology; cost will be evaluated in comparison to other
alternatives (CST and Solvent Extraction) and documented as part of the alternative
selection process

ES&H Risk:

 This is an enabling technology that will likely be assessed as superior to
unacceptable baseline process (ITP); ES&H risk will be evaluated as part of the
alternative selection process

Stakeholder, Regulatory, Tribal Issues:
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 SRS has engaged the Citizens Advisory Board in the alternative review process

 Public hearings were conducted in 1999

 SRS is conducting an EIS process that will address these issues prior to ROD;
this may not be finalized until after the preferred alternative is selected

 The Federal Facility Agreement with DOE, State, and EPA requires all non-
compliant tanks (Type III) to be out of service by 2022 and all backlogged waste to be
processed by 2028

Commercial Viability:

 DOE is considering privatizing the cesium removal operations at SRS

 DOE/SRS will develop specifications for the process in-house with TFA support
in developing and testing options

 TBP process uses standard chemical engineering technologies that can be
procured through commercial suppliers; there are several known vendors for this
equipment

 Equipment is likely to be competitively procured

Status Questions for Progress Reviews:

Title: 99070 SRS Salt Processing Project - TPB Alternative      Stage:
Development

1. Has the project been reviewed for advancement through a gate during the past
year No.

2. Has an end user made at least a conditional commitment to implement the
technology? User will down-select the preferred alternative and implement it as
the new site baseline process for Cs removal. Process will be deployed
according to the Salt Processing Project schedule.

3. Has a technical peer review been completed and is the work highly rated?
National Academy of Sciences review conducted in FY99 (see letter reference
above)

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? Yes. See references above.

5. Will this technology meet or exceed current environmental, safety, health,
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(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Process must meet all environmental,
safety and health requirements. This will be established through testing and
demonstration of process options. Are user requirements for ES&H and
technological risk identified and satisfied? Yes.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. DOE-SR and WSRC have conducted public hearings on the Salt
Processing Project. Are user requirements for stakeholder, regulator, and tribal
concerns identified and satisfied? This has not yet be through an EIS process,
these questions will be answered at that time.

7. Have invention disclosure and intellectual property issues been addressed? Not
at this time, however as the systems required for TPB are standard chemical
engineering technology it is not believed there are any IP issues. This question
will be evaluated further as work progresses further and if selected as the
preferred alternative. No issues known at this time. Briefly discuss the measures
taken to include private industry in development and application of the
technology. Industry is not currently involved. If this alternative is selected for
full-scale deployment, industry may provide some components and materials.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Not at this time. DOE will likely privatize the project to build and
operate the plant for the selected alternative.
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Project Maturity Status Determination

Title: 99071 Alternative Filtration Technologies

Tech ID: 2091 Alternative Filtration Technologies

Stage: Development     Last Gate: 4
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 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99071 Alternative Filtration Technologies     Stage:
Development

Technical Need/Site Need ID(s):

ID-2.1.27 Blowback Metal Filters for Solids (Calcine) Retrieval

SR99-2027 Demonstrate Alternative Filtration Technologies to Replace

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Midyear Review Report FY00

http://emslws03/tfa/program/fy00myr/99071.stm[10/13/2009 11:32:13 AM]

End User Involvement:

 Users approved MYTR 99071

 User has selected deployment tank for technology

 User cofunding per TFA IPL; reference documents below

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to J.T. Case, Program Director Idaho Operations Office "Fiscal Year
(FY) 2000 Tanks Focus Area (TFA) Support to the Idaho Operations Office (ID) High-
Level Waste Program" dated October 5, 1999

Technical Merit:

 ASME Peer Review scheduled for September 12, 2000

 NETL/FETC Procurement Specification RFP DE-RP26-99FT40316 Alternative
High Efficiency Particulate Air (HEPA) Filtration System defines technical
requirements vendors must meet in testing/demonstration of filter elements for SRS

 DOE Standard DOE-STD-3020-97 (1/97) Specification for HEPA Filters Used by
DOE Contractors establishes technical performance requirements that apply to this
project

 Technical report DNFSB/Tech-23 HEPA Filters Used in Department of Energy’s
Hazardous Facilities discusses requirements and performance of filtration systems
that are relevant to this project.

Cost:

 "Survey of Life Cycle Cost of Glass Paper HEPA Filters" presented at 22nd

Nuclear Air Cleaning Conference (incomplete document reference) provide related
information, but is not specific to this project

 Filters were selected through a competitive procurement process; cost was
reviewed as part of the procurement contract action

 Additional detail on specific cost advantages is required to support ASME review
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ES&H Risk:

 User of HEPA filtration is covered under site facility ES&H requirements;
specifications for levels of filtration required to be met by vendors filter media is
included in above referenced procurement specification.

 TFA/SRS are conducting testing and design reviews to ensure selected filters
meet requirements

 DOE standard reference above provides relevant information on ES&H
requirements

Stakeholder, Regulatory, Tribal Issues:

 ASME Code AG-1 Code on Nuclear Air and Gas Treatment establishes code
requirements for HEPA filtration; currently only covers glass fiber filter media; ASME
AG-1 committee is currently considering standards for sintered metal filtration that
would cover one of the two alternatives being considered; as the final glass fiber filter
in the tank system will be maintained this is not an issue

 No known stakeholder or tribal issues identified

Commercial Viability:

 Two commercial suppliers are demonstrating their technologies (Ceramem Corp.
and Mott Corp.); SRS will downselect one technology for in-tank demonstration

Status Questions for Progress Reviews:

Title: 99071 Alternative Filtration Technologies     Stage:
Development

1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? Yes. SRS Tank 7 has been selected as the deployment site for the
demonstration.

3. Has a technical peer review been completed and is the work highly rated? Peer
review scheduled for 9/00.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? No. Are user requirements for cost
data identified and satisfied? No. Additional documentation needs to be
developed to support ASME review.

5. Will this technology meet or exceed current environmental, safety, health,
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(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Yes. This filtration will not replace the
final glass-fiber HEPA filter that meets requirements. It will be used to improve
performance and extend life of current filter systems. Are user requirements for
ES&H and technological risk identified and satisfied? Yes. See above.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? No specific interaction is expected as this is an
enhancement to an existing system that has been in operation. No issues have
been identified or are expected.

7. Have invention disclosure and intellectual property issues been addressed?
Issues were addressed as part of NETL contract with vendors demonstrating
technologies. SRS has separate invention disclosure and a COI mitigation plan
was developed. Briefly discuss the measures taken to include private industry in
development and application of the technology. Two commercial vendors are
providing prototypes for testing, one will be selected for full-scale development.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Two potential vendors have been placed under contract to
demonstrate and develop designs for alternative filtration systems. SRS will
down select one vendor following completion of testing and demonstration
activities.
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Project Maturity Status Determination

Title: 99073 Improved HLW Glass Loading

Tech ID: 2009 HAW Forms & Processes

Stage: Development     Last Gate: 2

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

N/A Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99073 Improved HLW Glass Loading     Stage: Research

Technical Need/Site Need ID(s):

ID-2.1.58HAW Immobilization

RL-WT06Identification and Management of Problem Constituents for Hanford Glass

SR99-2032 Optimize Melter Glass Chemistry

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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End User Involvement:

 User Approved MYTR 99073

 User cofunding per TFA IPL; document references below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to J.T. Case, Program Director Idaho Operations Office "Fiscal Year
(FY) 2000 Tanks Focus Area (TFA) Support to the Idaho Operations Office (ID) High-
Level Waste Program" dated October 5, 1999

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to Richard T. French, Manager Office of River Protection "Fiscal Year
(FY) 2000 Tanks Focus Area (TFA) Support to the Office of River Protection (ORP)
dated October 5, 1999

Technical Merit:

 ASME Peer Review scheduled for September 2000

 Test plans issued and reviewed by TFA; document reference below

Letter WSRC-TR-2000-00026 E. William Holtzscheiter to Roger L. Gilchrist "Test
Plan: Effects of Phase Separation on Waste Loading for High Level Waste Glasses
(U)"; dated January 27, 2000.

 Technical progress/scope for FY01 reviewed with TFA Technical Advisory Group
2/00; comments being incorporated into FY01 planning documents

 Glass product must meet the waste acceptance criteria product specification;
DOE/EM-0093 Rv2 Waste Acceptance Product Specification for Vitrified High-level
Waste Forms 12/96

Cost:

 Cost savings estimates are defined in TFA MYTR 98059; significant savings are
predicted as a result of even small increased in glass loading at DWPF and other
facilities

 INEEL is performing cost analysis to support the EIS/ROD for HLW disposition;
DOE/ID 10702 Cost Analysis of Alternatives for the Idaho High-level Waste and
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Facilities Disposition Environmental Impact Statement January 2000

ES&H Risk:

 Glass product must meet the waste acceptance criteria product specification;
DOE/EM-0093 Rv2 Waste Acceptance Product Specification for Vitrified High-level
Waste Forms 12/96

Stakeholder, Regulatory, Tribal Issues:

 None known outside of the glass plant issues that have been or are being
addressed under site projects

 Idaho has published a draft EIS for public comment; DOE/EIS-0287D Idaho High-
Level Waste & Facilities Disposition Draft Environmental Impact Statement December
1999

Commercial Viability:

 This work is providing technical data on glass formulation and composition
regions for use by sites in planning an operational improvements; there is no
commercial industry involvement planned at this time.

Status Questions for Progress Reviews:

Title: 99073 Improved HLW Glass Loading     Stage: Research

1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? SRS is planning to implement waste loading improvement
recommendations at DWPF. Hanford and INEEL using data for planning/EIS
development.

3. Has a technical peer review been completed and is the work highly rated?
ASME Peer Review planned for 9/00.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? Yes. See 98059. Additional data will be provided during
ASME peer review.

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Will be an enhancement to current
glass formulations. No issues identified. Are user requirements for ES&H and
technological risk identified and satisfied? Will meet the WAPS (see reference
above)
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6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? These interactions are the responsibility of the sites as
part of their plant operations and EIS processes.

7. Have invention disclosure and intellectual property issues been addressed?
None known at this time. Briefly discuss the measures taken to include private
industry in development and application of the technology. Development work
on glass formulation being done by DOE laboratories. Data will be available to
support DOE sites privatization efforts.

8. Has an appropriate vendor (or other provider) for this technology been
identified? N/A
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Project Maturity Status Determination

Title: 99076 Waste Transfer Line Plugging Prevention/Unplugging

Tech ID: 2367 Pipeline Unplugging

Stage: Development     Last Gate: 3

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements 

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective) 

 Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly) 

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk) 

Favorable
peer
review
rating

 Peer review
finds data valid for
use with regulators
and stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99076 Waste Transfer Line Plugging
Prevention/Unplugging     Stage: Development

Technical Need/Site Need ID(s):

OR-TK-02 Tank Solid Waste Retrieval

RL-WT023 Prediction of Solid Phase Formation in Static and Dynamic Systems

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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SR99-2035 Develop Advanced Techniques for Life Extension of High Level Waste
Tanks

SR99-2039 Methods to Unplug Waste Transfer Lines

End User Involvement:

 User approved MYTR 99076

 SRS user cofunding per TFA IPL; see document referenced below

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 An ASME Peer Review of this project is planned for FY00, but may not be
conducted until 10/00

 NETL has issued an information package on the web containing technical
information for vendors interested in responding to the RFP when released

 FIU will issue test plan in FY00 for TFA review; NETL will include test
requirements in procurement package

 Results of testing will provide data to establish operational parameters and
limitations of available technologies; information will be provided to site users for
consideration

Cost:

 Technologies to be tested are considered enabling and providing opportunity for
cost avoidance by providing a tool for response to future pipeline blockages to
mitigate impacts from pipeline loss and impacts to operations and production
schedules

 A recent pipeline blockage in a Hanford saltwell pumping transfer line from tank
U-103 caused a six-week delay in operations. Costs associated with such events vary
greatly due to the specific circumstances, however a rough estimate for this case is an
approximate cost impact of $800K for increased operations and maintenance costs
(opening valve pits, checking and removing jumpers, etc.) and loss of productivity. As
these type of risks exist for many transfers, the potential cost savings from developing
sound technical recommendations on waste preparation and operating envelopes for
pipeline transfer could result in significant cost avoidance. [data provided by RPP staff
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via email].

 The potential cost impact of a pipeline blockage during retrieval operations is
potentially more serious. The TWRS Privatization Contract No. DE-AC06-
96RL133308, Part 1, Section H, subsections H30 and H40 (See
http://www.hanford.gov/doe/contracts/de-ac06-96rl13308/sectionh-1.html) includes an
idle facility penalty to DOE for delayed feed delivery to the contractor. These charges
have not been established, but have been estimated at $2M/day or more. The
investment in this project to provide technical basis data for improving pipeline waste
transfers has a significant potential for cost avoidance related to feed delivery in the
future vitrification operations.

 The cost of constructing a new pipeline would be in the range of $50M. This is
based on the costs for the recent pipeline constructed at Hanford as documented in
the "Construction Completion and Cost Closing Statement" DOE-HQ Project No. 93-
D-182 that places final capital costs at $42.4M and associated expense costs at $7M.

 Cost estimate for a cross site transfer at Hanford is approximately $300K, based
on recent Hanford data in RPP’s "Cost Estimate Information Sheet" (CEIS) and
Technical Baseline Results (TBR) 230.655.

ES&H Risk:

 Enabling technology that will likely reduce ES&H risk related to plugging transfer
lines and being able to unblock plugged lines.

 FIU test plans will specify safety requirements for conducting the tests

 Safety requirements for field deployments will be specific to the pipeline blockage
situation and will be established as required to address the particular upset condition

Stakeholder, Regulatory, Tribal Issues:

 None known at this time

Commercial Viability:

 TFA/NETL will conduct an industry call in FY00, viability of commercial
technologies will be determined through testing at FIU

 An information package has been issued by NETL and vendor responses
indicating interest to bid are due 4/19/00; contracts to several vendors will be issued in
FY00 to conduct testing at FIU

Status Questions for Progress Reviews:

http://www.hanford.gov/doe/contracts/de-ac06-96rl13308/sectionh-1.html
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Title: 99076 Waste Transfer Line Plugging
Prevention/Unplugging     Stage: Development

1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? Yes. SRS plans to demonstrate on plugged transfer line, if viable
commercial system is identified.

3. Has a technical peer review been completed and is the work highly rated? Peer
review scheduled for 10/00.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? See above. Are user requirements
for cost data identified and satisfied? Specific cost requirements have not been
established by user, however technology costs will be available from competitive
bids this FY00 for review by site users.

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Yes. Technologies will be used to
recover from an upset condition. Ability of technologies to operate safely without
further damage to pipeline will be determined as part of the test program. Are
user requirements for ES&H and technological risk identified and satisfied? No
specific requirements have been identified.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. None at this time. It would be premature as technologies have not
been selected or tested. Are user requirements for stakeholder, regulator, and
tribal concerns identified and satisfied? Responsibility for this resides with site
user and is not part of the scope of this task.

7. Have invention disclosure and intellectual property issues been addressed? Will
be addressed as part of the NETL contract with vendors selected to demonstrate
technologies. Briefly discuss the measures taken to include private industry in
development and application of the technology. Industry call planned for FY00.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Competitive call planned for FY00. Selected technologies will be
demonstrated and a performance evaluation conducted. A second round of
testing may be performed in FY01 depending on the outcome of FY00 testing.
Downselect of preferred technology will not occur until FY01.
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Project Maturity Status Determination

Title: 99077 ASTD West Valley Vitrification Expended Materials
Processing System

Tech ID: 2383 Vitrification Expended Materials Processing System

Stage: Demonstration      Last Gate: 5

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H RISK

STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Demonstration

 Need still
exists

 Demonstration
cost-sharing Demonstration

plan 

N/A Favorable
peer review

Demonstration
plan 

N/A Favorable
peer review

Demonstration
plan 

N/A Favorable
peer review

 Demonstration
permits completed

 Vendor
participates in
demonstration

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: ASTD WV Vitrification Expended Materials Processing
System     Stage: Deployment

Technical Need/Site Need ID(s):

OH-WV-903 Vitrification Expended Materials Processing

End User Involvement:

 User approved MYTR 99077

 User cofunding ASTD Project 99-ASTD-03

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User cofunding per TFA IPL; document reference below

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to B.A. Mazurowski, Director West Valley Demonstration Project "Fiscal
Year (FY) 2000 Tanks Focus Area (TFA) Support to the West Valley Demonstration
Program (WVDP) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 User deploying technologies per ASTD project deployment plan; additional
technologies are being developed and demonstrated under FY00 funding

 Project at deployment stage; no ASME Peer Review required

Cost:

 Documented in ASTD proposal for 99-ASTD-03

ES&H Risk:

 Documented in ASTD proposal for 99-ASTD-03

Stakeholder, Regulatory, Tribal Issues:

 Documented in ASTD proposal for 99-ASTD-03

Commercial Viability:

 Documented in ASTD proposal for 99-ASTD-03

Status Questions for Progress Reviews:

Title: ASTD WV Vitrification Expended Materials Processing
System     Stage: Deployment

1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? Yes. WVDP is deploying Phase 1 technologies under ASTD project. As
additional capabilities are demonstrated, they will also be deployed.

3. Has a technical peer review been completed and is the work highly rated? None
performed. ASTD project.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? Documented in ASTD proposal.
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5. Will this technology meet or exceed current environmental, safety, health, (ES&H)
protection levels and/or reduce the risk to the public, workers, and the environment
compared to the baseline? Are user requirements for ES&H and technological risk
identified and satisfied? Documented in ASTD proposal.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators, and
tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? Documented in ASTD proposal.

7. Have invention disclosure and intellectual property issues been addressed? Yes.
Briefly discuss the measures taken to include private industry in development and
application of the technology. Documented in ASTD proposal.

8. Has an appropriate vendor (or other provider) for this technology been identified?
Documented in ASTD proposal.
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Project Maturity Status Determination

Title: 99078 Dual Coriolis Slurry Monitoring

Tech ID: __

Stage: Development     Last Gate: 4

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H

RISK
STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Development

 Need still
exists

 Addresses
performance
requirements

 Available when
needed

 Improved
solution
(enabling or
significantly
more
effective)

Favorable
peer review
rating

 Improved
solution
(enabling or
significantly
less costly)

Demonstration
and operating
costs
estimated

Improved
solution
(enabling
or
significantly
lower risk)

Favorable
peer
review
rating

Peer review finds
data valid for use
with regulators and
stakeholders

 Potential
vendor identified

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99078 Dual Coriolis Slurry Monitoring     Stage: Development

Technical Need/Site Need ID(s):

OR-TK-04 Sludge Mixing and Slurry Transport

SR99-2037 Tank Heel Removal/Closure Technology

SR99-2044 Demonstrate In-Situ Characterization Weight Percent Probe

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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End User Involvement:

 Users approved MYTR 99078

 User has selected deployment tank for technology

 User cofunding per TFA IPL; reference documents below

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R.R. Nelson, Assistant Manager for Environmental Management,
OR "Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Oak Ridge
Reservation (ORR)" dated October 5, 1999

Technical Merit:

 SRS requirements are documented in SRS Plant Modification Traveler U-PMT-H-
04861 Slurry Monitoring Prototype System by Gary Johnson 2/00

 Conceptual design is documented in FIU-HCET report entitled Conceptual Design
– Slurry Monitoring System for SRS Implementation by Richard Musgrove 3/00

 Test program planning is documented in Experimental Test Plan for the Dual
Coriolis System at FIU-HCET by Dave Roelant and Richard Musgrove 3/00

 Additional technical requirements specific to the tank deployment requirements
will be developed, however criteria from 99043 EIC probe will be provided to FIU for
reference on general requirements for tank deployment criteria; Reference: U-PMT-H-
044484 "Task Requirements & Criteria – Install Corrosion Probe on Tank 43 Riser H"
by Terry Phillips (SRS) dated 7/27/99

Cost:

 No specific cost analysis data is available; if project continues beyond FY00 data
will be required to support deployment decision

ES&H Risk:

 SRS requirements are included in above referenced document by Gary Johnson

 Additional information is provided in FIU-HCET design documents
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 ORNL has deployed the technology to support transfer of waste from the GAAT
tanks; ES&H requirements were satisfied

 Technology reduces risk of worker exposure as compared to baseline grab
sampling method

Stakeholder, Regulatory, Tribal Issues:

 No specific issues identified at this time.

Commercial Viability:

 Endress + Hauser is the commercial supplier of the Coriolis Monitor instruments
used to develop this system

 ORNL developed their system using these commercial monitors; SRS plans to
have FIU-HCET design and build their system using this commercially available
monitor

Status Questions for Progress Reviews:

Title: 99078 Dual Coriolis Slurry Monitoring     Stage: Development

1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? Yes. ORNL has deployed the technology and SRS is evaluating a
future deployment.

3. Has a technical peer review been completed and is the work highly rated?
Project has not been peer reviewed.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? No. Are user requirements for cost
data identified and satisfied? ORNL user has deployed the technology, so it can
be assumed cost requirements were met. SRS will evaluate cost as part of the
design review process.

5. Will this technology meet or exceed current environmental, safety, health,
(ES&H) protection levels and/or reduce the risk to the public, workers, and the
environment compared to the baseline? Yes. Are user requirements for ES&H
and technological risk identified and satisfied? Yes, see above.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators,
and tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
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identified and satisfied? No specific requirements or issues have been identified
at this time.

7. Have invention disclosure and intellectual property issues been addressed? The
technology is commercially available and is being modified for this application.
Briefly discuss the measures taken to include private industry in development
and application of the technology. Commercial slurry monitor technology is
being used.

8. Has an appropriate vendor (or other provider) for this technology been
identified? Yes.
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Project Maturity Status Determination

Title: 99082 ORNL FFA Tank Mobile Retrieval System

Tech ID: 2947 Mobile Retrieval System

Stage: Deployment     Last Gate: 6

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H RISK

STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Demonstration

 Need still
exists

 Demonstration
cost-sharing Demonstration

plan 

N/A Favorable
peer review

Demonstration
plan 

N/A Favorable
peer review

Demonstration
plan 

N/A Favorable
peer review

 Demonstration
permits completed

 Vendor
participates in
demonstration

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99082 ORNL FFA Tank Mobile Retrieval System     Stage:
Deployment

Technical Need/Site Need ID(s):

OR-TK-02 Tank Solid Waste Retrieval

End User Involvement:

 End user approved MYTR 99082

 ASTD Project 99-ASTD-05 supported by site end user

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User cofunding per TFA IPL; see document reference below

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R.R. Nelson, Assistant Manager for Environmental Management, OR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Oak Ridge Reservation
(ORR)" dated October 5, 1999

Technical Merit:

 See ASTD proposal for 99-ASTD-05

 TFA technical progress review conducted in November 1999.

 Technology deployed by end user

 Other DOE sites evaluating potential application of technology for small tanks

Cost:

 See ASTD proposal for 99-ASTD-05

 Cost benefit presented in ASTD proposal will not likely be achieved as the system
will only be used in one or two tanks versus the 20 that the cost benefit analysis was
based on.

ES&H Risk:

 See ASTD proposal for 99-ASTD-05

Stakeholder, Regulatory, Tribal Issues:

 See ASTD proposal for 99-ASTD-05

Commercial Viability:

 AEAT supplied the equipment and is supporting deployment of system in the FFA
tanks

Status Questions for Progress Reviews:

Title: 99082 ORNL FFA Tank Mobile Retrieval System     Stage:
Deployment

1. Has the project been reviewed for advancement through a gate during the past
year? No. ASTD project, entered in deployment stage. If yes, what was the result?
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2. Has an end user made at least a conditional commitment to implement the
technology? Yes, system is deployed.

3. Has a technical peer review been completed and is the work highly rated? N/A

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? Yes, included in ASTD proposal. However, the basis of the
cost comparison was for 20 tanks. Site changed strategy and is now only deploying
in one or two tanks, therefore the cost savings projected may not be realized.

5. Will this technology meet or exceed current environmental, safety, health, (ES&H)
protection levels and/or reduce the risk to the public, workers, and the environment
compared to the baseline? Yes. Are user requirements for ES&H and technological
risk identified and satisfied? Yes.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators, and
tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? See ASTD proposal.

7. Have invention disclosure and intellectual property issues been addressed? Yes.
Briefly discuss the measures taken to include private industry in development and
application of the technology. AEAT designed, fabricated and is participating in
deployment.

8. Has an appropriate vendor (or other provider) for this technology been identified?
Yes.
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Project Maturity Status Determination

Title: 99084 Solid Liquid Separations

Tech ID: 350 Crossflow Filtration

Stage: Deployment     Last Gate: 6

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H RISK

STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Demonstration

 Need still
exists

 Demonstration
cost-sharing Demonstration

plan 

N/A Favorable
peer review

Demonstration
plan 

N/A Favorable
peer review

Demonstration
plan 

N/A Favorable
peer review

 Demonstration
permits completed

 Vendor
participates in
demonstration

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99084 Solid Liquid Separations     Stage: Deployment

Technical Need/Site Need ID(s):

OR-TK-04 Sludge Mixing and Slurry Transport

OR-TK-05 Tank Sludge and Supernatant Separations

End User Involvement:

 User has deployed technology at ORNL

 User approve MYTR 99084

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User cofunding per TFA IPL; reference document below

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R.R. Nelson, Assistant Manager for Environmental Management, OR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Oak Ridge Reservation
(ORR)" dated October 5, 1999

Technical Merit:

 User selected and deployed technology as baseline for solid liquid separations

 No ASME Peer Review was conducted; not needed as user has deployed technology

 TFA Gate Review conducted in June 1998 at midyear review

 See ITSR DOE/EM-0370

Cost:

 User selected technology as cost-effective and is now in operation as baseline
technology

 This is an enabling technology to meet requirements to complete retrieval and
transfer of waste from the GAAT tanks and to provide waste feed to the privatization
contractor for MVST

 See ITSR DOE/EM-0370

ES&H Risk:

 Technology deployed by site user; these issues were addressed as part of the
operational readiness review process

 See ITSR DOE/EM-0370

Stakeholder, Regulatory, Tribal Issues:

 Technology deployed by site user; these issues were addressed as part of the
operational readiness review process

 See ITSR DOE/EM-0370

Commercial Viability:
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 A commercial vendor was contracted to design and build the field deployed system to
a specification developed by ORNL; Numet Ltd (Ontario, Canada)

Status Questions for Progress Reviews:

Title: 99084 Solid Liquid Separations     Stage: Deployment

1. Has the project been reviewed for advancement through a gate during the past
year? No. If yes, what was the result?

2. Has an end user made at least a conditional commitment to implement the
technology? Yes, user has deployed technology.

3. Has a technical peer review been completed and is the work highly rated? N/A
technology selected and deployed by user.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Cost of system determined acceptable
by end user to establish this technology as baseline. See ITSR reference. Are user
requirements for cost data identified and satisfied? Yes.

5. Will this technology meet or exceed current environmental, safety, health, (ES&H)
protection levels and/or reduce the risk to the public, workers, and the environment
compared to the baseline? Are user requirements for ES&H and technological risk
identified and satisfied? These requirements were evaluated and determined
acceptable as part of ORR process. See ITSR.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators, and
tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? Addressed as part of the ORR process. See ITSR.

7. Have invention disclosure and intellectual property issues been addressed? Yes.
Briefly discuss the measures taken to include private industry in development and
application of the technology. A commercial vendor was contracted to design and
build the field deployment unit.

8. Has an appropriate vendor (or other provider) for this technology been identified?
Yes. Numet Ltd.
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Project Maturity Status Determination

Title: 99085 Demonstrate Grout Injection Technologies

Tech ID: 2368 Multi-point Grout Injection

Stage: Demonstration      Last Gate: 5

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H RISK

STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Demonstration

 Need still
exists

 Demonstration
cost-sharing Demonstration

plan 

N/A Favorable
peer review

Demonstration
plan 

N/A Favorable
peer review

Demonstration
plan 

N/A Favorable
peer review

 Demonstration
permits completed

 Vendor
participates in
demonstration

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: 99085 Demonstrate Grout Injection Technologies      Stage:
Demonstration

Technical Need/Site Need ID(s):

OH-WV-904 High Level Waste Tank Closure

OR-TK-09Tank Closure

SR99-3022 In-situ Grouting and/or Retrieval of Waste from Underground Storage Tanks

End User Involvement:

 Users approved MYTR 99085

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 ORNL will deploy technology in FY00

 User cofunding per TFA IPL; reference document below

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R.R. Nelson, Assistant Manager for Environmental Management, OR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Oak Ridge Reservation
(ORR)" dated October 5, 1999

Technical Merit:

 ASME Peer Review not performed; user will deploy in FY00 therefore an ASME
review is not required

 The selected vendor will prepare a work plan/demonstration plan for approval by
ORNL and DOE-ORO

 TFA Gate Reviews conducted in August 1999 recommended proceeding to Stage 6;
reference document below

Letter TFA99-285 Thomas M. Brouns (PNNL) to Theodore Pietrok (DOE-RL) "Oak Ridge
Multi-Point (MPI® ) Gate Review Results" dated October 25, 1999.

Cost:

 Documented in Gate Review Report – reference above

 ORNL is establishing a contract with vendor; cost meets sites requirements for
deployment

 Work will be more costly than baseline (no grouting), but is being performed to
provide an additional level of environmental protections and assurance that waste is
stabilized

ES&H Risk:

 Documented in Gate Review Report – reference above

 Work is being performed as an enhancement to the baseline to provide additional
performance assurance above the minimum regulatory requirements to enhance long-
term protection of the environment

 Specific ES&H requirements for the demonstration will be established in the contract
with the performing vendor; vendor must demonstrate that they can meet these



TFA - Midyear Review Report FY00

http://emslws03/tfa/program/fy00myr/99085.stm[10/13/2009 11:32:28 AM]

requirements as part of their Health and Safety and QA plans.

Stakeholder, Regulatory, Tribal Issues:

 Documented in Gate Review Report – reference above

 Work is being performed as an enhancement to the baseline to provide additional
performance assurance above the minimum regulatory requirements to enhance long-
term protection of the environment

 Site readiness review activities will determine compliance with all ARARs prior to the
hot demonstration

Commercial Viability:

 A commercial vendor (Ground Environmental Services) is under contract to provide
the technology and conduct the site deployment

Status Questions for Progress Reviews:

Title: 99085 Demonstrate Grout Injection Technologies      Stage:
Demonstration

1. Has the project been reviewed for advancement through a gate during the past
year? Yes. If yes, what was the result? Recommended proceeding to Stage 6.

2. Has an end user made at least a conditional commitment to implement the
technology? Yes, ORNL will deploy in FY00.

3. Has a technical peer review been completed and is the work highly rated? Not
reviewed by ASME. Will be deployed in FY00 therefore this project is not a
candidate for an ASME peer review

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? See above under cost. Are user
requirements for cost data identified and satisfied? Cost is not driver for this work.
Site is negotiating an acceptable contract cost with vendor.

5. Will this technology meet or exceed current environmental, safety, health, (ES&H)
protection levels and/or reduce the risk to the public, workers, and the environment
compared to the baseline? Yes. Work is being pursued to provide additional
environmental assurance that residual waste in OHF tanks is properly stabilized.
Are user requirements for ES&H and technological risk identified and satisfied?
Yes. Any remaining issues will be addressed as part of the ORR process.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators, and
tribal organizations relative to the continued research and utilization of this
technology. State of Tennessee has agreed to deployment demonstration in OHF
tanks. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? Yes.
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7. Have invention disclosure and intellectual property issues been addressed? Yes, as
part of contract with GES. Briefly discuss the measures taken to include private
industry in development and application of the technology. GES is under contract to
provide technology and conduct field demonstration.

8. Has an appropriate vendor (or other provider) for this technology been identified?
Yes. Ground Environmental Services will supply the technology and conduct the
demonstration at ORNL.
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Project Maturity Status Determination

Title: 99086 SRS CIF Evaporator

Tech ID: 20 Out of Tank Evaporator

Stage: Demonstration     Last Gate: 5

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H RISK

STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Demonstration

 Need still
exists

 Demonstration
cost-sharing Demonstration

plan

N/A Favorable
peer review

Demonstration
plan

N/A Favorable
peer review

Demonstration
plan

N/A Favorable
peer review

 Demonstration
permits completed

 Vendor
participates in
demonstration

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title:99086 SRS CIF Evaporator     Stage: Demonstration

Technical Need/Site Need ID(s):

SR99-1011 Demonstrate Evaporation Technologies to Reduce Generation of Waste

End User Involvement:

 User approved MYTR 99086

 User will deploy technology in FY00/01

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Midyear Review Report FY00

http://emslws03/tfa/program/fy00myr/99086.stm[10/13/2009 11:32:31 AM]

 User cofunding per TFA IPL; see document reference below

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 Technology deployed at ORNL at MVST facility; adapted for SRS based on
successful results of ORNL demonstration

 No ASME Peer Review or TFA Gate Review were performed

 Technology will be deployed by SRS end user in FY00/01, therefore an ASME Peer
Review is not required.

 Need to evaluate whether SRS has produced a demonstration plan for this work

 Need reference to SRS acceptance criteria/test plans for the evaporator

Cost:

 Cost data is available in ITSR DOE/EM-0373 based on ORNL deployment
experience

ES&H Risk:

 See ITSR referenced above.

 Technology provides enhancement to safety as it reduces potential for HEPA filter
plugging and reduces the amount of downstream waste volume significantly

Stakeholder, Regulatory, Tribal Issues:

 This is an enhancement to an operating facilities and there are no known issues

Commercial Viability:

 Equipment is being manufactured to specification by a commercial vendor (Ionics)
under contract to DOE

Status Questions for Progress Reviews:

Title: 99086 SRS CIF Evaporator     Stage: Demonstration
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1. Has the project been reviewed for advancement through a gate during the past
year? No.

2. Has an end user made at least a conditional commitment to implement the
technology? Yes. SRS plans to deploy in FY01, however currently the site is
evaluating a potential shutdown of CIF that could impact deployment plans.

3. Has a technical peer review been completed and is the work highly rated? None
performed. Technology has already been deployed at ORNL. SRS user determined
technology acceptability based on performance in ORNL hot demonstration.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? (See ITSR)

5. Will this technology meet or exceed current environmental, safety, health, (ES&H)
protection levels and/or reduce the risk to the public, workers, and the environment
compared to the baseline? Are user requirements for ES&H and technological risk
identified and satisfied? (See ITSR)

6. Briefly discuss any activities and/or interactions with stakeholders, regulators, and
tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? CIF is an operational facility at SRS. There are no known
issues with operating the evaporator upgrade to this facility.

7. Have invention disclosure and intellectual property issues been addressed? Yes as
part of contracting process. Briefly discuss the measures taken to include private
industry in development and application of the technology. Contract placed with
commercial vendor to fabricate the system.

8. Has an appropriate vendor (or other provider) for this technology been identified?
Yes. Ionics (located in Pennsylvania) is fabricating the evaporator per specifications
issued by DOE.
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Project Maturity Status Determination

Title: SRS Tank 19 Heel Retrieval

Tech ID: 2097 Heel Retrieval for SRS; 2232 Flygt Mixer; 2366 Disposable
Crawler

Stage: Demonstration     Last Gate: 5

MATURITY
STAGE

TECHNICAL
NEED

END-USER
INVOLVEMENT

TECHNICAL
MERIT COST ES&H RISK

STAKEHOLDER,
REGULATORY,
TRIBAL ISSUES

COMMERCIAL
VIABILITY

Demonstration

 Need still
exists

 Demonstration
cost-sharing Demonstration

plan 

 Favorable
peer review

Demonstration
plan 

 Favorable
peer review

Demonstration
plan 

 Favorable
peer review

 Demonstration
permits completed

 Vendor
participates in
demonstration

 Indicates criterion is satisfied

 Indicates criterion/evidence is not yet satisfied

"N/A" Indicates criterion is not applicable or satisfied by other means; justification
provided in evidence table

Date:__________       TFA Technology Delivery
Manager:_______________________

Evidence Demonstrating Entrance Requirements are Met

Title: SRS Tank 19 Heel Retrieval     Stage: Demonstration

Technical Need/Site Need ID(s):

SR99-2037 Tank Heel Removal/Closure Technology

End User Involvement:

 User approved MYTR 99067

 User planning to deploy in FY00

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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 User cofunding per TFA IPL; document reference below:

Letter TPP/99-STP-440 DOE-RL Robert M. Rosselli, Assistance Manager for Science
and Technology to R. J. Schepens, Assistant Manager for High-Level Waste DOE-SR
"Fiscal Year (FY) 2000 Tanks Focus Area (TFA) Support to the Savannah River
Operations Office (SR) High-Level Waste Program" dated October 5, 1999

Technical Merit:

 TFA conducted Gate Review in November 1999 resulting in recommendation to
proceed to Stage 6

Letter TFA00-057 Thomas M. Brouns, PNNL, to Theodore P. Pietrok, DOE-RL
"Savannah River Site Tank 19 Heel Retrieval Gate Review Results" dated February 25,
2000.

 User will deploy in FY00, therefore ASME Peer Review is not needed

Cost:

 Enabling technologies; cost evaluated as part of Gate review (see reference above)

ES&H Risk:

 Evaluated as part of Gate review (see reference above)

Stakeholder, Regulatory, Tribal Issues:

 Evaluated as part of Gate review (see reference above)

Commercial Viability:

 SRS is using several commercially technologies that have been modified for
application in Tank 19. Specific commercial products:

Flygt Mixers (ITT Flygt actively involved in development) 
Pitbull™ Pump 
Inuktun® crawler treads 
Bibo™ Pump

Status Questions for Progress Reviews:

Title: SRS Tank 19 Heel Retrieval     Stage: Demonstration

1. Has the project been reviewed for advancement through a gate during the past
year? Yes. If yes, what was the result? Review recommended advancement to
Stage 6.
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2. Has an end user made at least a conditional commitment to implement the
technology? Yes. SRS plans to deploy in FY00.

3. Has a technical peer review been completed and is the work highly rated? ASME
Peer Review has not been conducted. Site user will make deployment decision in
FY00, therefore peer review is not required. The TFA Technical Advisory Group
participating as part of the gate review evaluated the technologies being used for
Tank 19 heel retrieval.

4. Has a cost-benefit analysis been performed for this technology and does it show
potential savings compared to the baseline? Are user requirements for cost data
identified and satisfied? Enabling technologies required to complete retrieval
operations. Gate review of cost criterion was satisfied.

5. Will this technology meet or exceed current environmental, safety, health, (ES&H)
protection levels and/or reduce the risk to the public, workers, and the environment
compared to the baseline? Yes. No issues were identified in the gate review. Are
user requirements for ES&H and technological risk identified and satisfied? Yes, as
documented in Gate Review report.

6. Briefly discuss any activities and/or interactions with stakeholders, regulators, and
tribal organizations relative to the continued research and utilization of this
technology. Are user requirements for stakeholder, regulator, and tribal concerns
identified and satisfied? No issues have been identified. State has approved
deployment of technologies.

7. Have invention disclosure and intellectual property issues been addressed? Yes.
Briefly discuss the measures taken to include private industry in development and
application of the technology. Retrieval will be conducted with modified commercial
technologies. ITT Flygt the supplier of the primary retrieval system, Flygt Mixers, is
actively involved in the testing and development. Other technologies were procured
from commercial suppliers as "off-the-shelf" equipment being modified onsite to
meet specific site configurations.

8. Has an appropriate vendor (or other provider) for this technology been identified?
Yes.
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Technology Development Highlights
The Tanks Focus Area prepares brief highlights on a monthly basis to keep
you posted on the latest technical events and accomplishments in the
various technology development areas of the Salt Processing Project.

September 2000

CRYSTALLINE SILICOTITANATE (CST)

Radiolytic Gas Generation Does Not Impact Cesium Removal
by CST
Cesium loading tests with a small CST flow-through column placed within a
spent High Flux Isotope Reactor fuel element at Oak Ridge National
Laboratory (ORNL) were completed in September. Investigators at ORNL
and Savannah River Technology Center agreed that the cesium removal
performance of the CST in the presence of radiolytic gases generated
during irradiation of the column is not significantly different than
performance of the CST in the absence of irradiation. Both cesium loading
curves (irradiated and baseline non-irradiated) are reasonably close to the
loading curve predicted by the VERSE model. The radiolytic gas collected
during the column irradiation was analyzed and quantified by ORNL. The
volume of gas collected roughly agrees with the amount calculated based
on the actual conditions of the test.

Short-Term Experiments Show Cesium Sorption Not
Restricted By Crystalline Phase
Staff at Pacific Northwest National Laboratory (PNNL) recently conducted
cesium (Cs) adsorption/desorption experiments on Superlig's IE-911 resin
after exposure to a Savannah River Site (SRS) average waste simulant at
55 and 80 ºC. IE-911 was exposed to waste simulant at room temperature,
55°C, and 80°C for durations of 1 hr, and 1, 3, 5, 7, 10, and 14 days. AA,
ICP and IC were used to analyze the liquid samples, while XRD, TGA/DTA,

http://apps.em.doe.gov/ost/mainpubs.html
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SEM/EDS, and Raman spectroscopy were used for analyzing the solid
samples. About 2.6% and 18.4% Cs desorbed at 55 and 80ºC respectively.
However, Cs was completely readsorbed by IE-911 after the temperature
was lowered to ambient. SEM results showed that a crystalline sodium
aluminosilicate (nitrate cancrinite) phase precipitated on the surface of IE-
911 after exposure to simulant at both 55 and 80ºC. At 55°C the coating is
relatively uniform and grows up to 1 ?m thick after 14 days, whereas at
80°C, aluminosilicate spheres up to 5 ?m in diameter are scattered over the
surface. Since there is no loss of cesium sorption capacity after 14 days, the
coating apparently does not restrict cesium uptake over this time period.
PNNL prepared an interim report describing the work outlined above. These
studies were being performed to to determine if irreversible desorption of Cs
from IE-911 occurs, and if so, the cause of the desorption and the
time/temperature profiles over which it occurs. Longer-term studies (up to 2
months exposure) are in progress. The information will be used by SRS in
the technology down selection process.

CAUSTIC SIDE SOLVENT EXTRACTION (CSSX)

2-cm Contactor Proof-of-Concept Flowsheet Test
Successfully Completed 
The first proof-of-concept flowsheet test, conducted without solvent recycle,
was completed on September 19, 2000 at Argonne National Laboratory.
The test was conducted using 2-cm diameter centrifugal contactors. Cesium
was removed from the simulated waste feed by a decontamination factor of
140,000 at 10 minutes into the test; far exceeding the required factor of
40,000. However, as the test progressed, the temperature in the extraction
section increased, causing the decontamination factor (DF) to drop below
the required value. At the end of the test, the cesium DF was only 680. The
cesium concentration in the aqueous strip effluent increased by a factor of
16 (a factor of 15 was the experimental goal). In a review of the test, it was
concluded that temperature management throughout the process must be
improved to better control the solution temperatures, especially in the
extraction section.

A repeat of the above test was conducted on September 28, 2000, with an
improved temperature management program. This test involved lowering
the ambient laboratory and glovebox temperature and cooling the simulant
feed solution. Initial ambient temperature started at approximately 18 -
20oC, andcooling of the simulant feed was initiated approximately 45
minutes into the test. . The DF values as a function of time were 115,000,
73,000, and 88,000 at 5, 35 and 95 minutes, respectively; the test DF goal
of 40,000 was exceeded throughout the test. In addition, a cesium
concentration factor (CF) of 16.5 was achieved, versus the test goal of 15..
The organic output stream was stripped of cesium to a level equivalent to
the cesium level in the aqueous raffinate (the decontaminated salt solution).
The test duration was approximately 100 minutes, and all test objectives
were met.

SMALL TANK TETRAPHENYLBORATE
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PRECIPITATION (STTP)

Decomposition Studies Confirm Formation of Clusters
Savannah River Ecology Laboratory (SREL) recently completed studies on
reactive tetraphenylborate slurries containing palladium and mercury using
x-ray absorption and electron microscopy characterization. Georgia Institute
of Technology performed the microscopyand Savannah River Technology
Center (SRTC) conducted the reactions and prepared the samples for
characterization. The studies clearly demonstrated the formation of
nanoclusters in reactive systems containing palladium. A portion of the
population of nanoclusters incorporated mercury within the cluster. These
data can be used to define the likely steps in the reaction cycle. The next
series of tests will investigate the influence of composition and other factors
on cluster size. Also, the SREL and SRTC team will perform similar
measurements on simulated sludge in anticipation of analyses with actual
waste samples early in FY01.

Workshop Participants Review Catalyst Studies
SPP consultants from the University of Florida and University of Georgia
participated in a workshop on tetraphenylborate catalysis. The workshop,
coordinated by Savannah River Technology Center, reviewed the following
experimental studies:

Characterization of Pd and Hg after Reaction with Dissolved
Tetraphenylboron
NMR Studies for Catalyst Understanding
Catalyst Understanding: Synergism Test
Bench-Scale CSTR Catalyst Test

Data presented at the workshop demonstrated strong advances in
understanding for the nature (i.e., physical form) of the Pd catalyst, and the
role of mercury in the catalyst.

Revised: October 30, 2000
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Technology Development Highlights
The Tanks Focus Area prepares brief highlights on a monthly basis to keep
you posted on the latest technical events and accomplishments in the
various technology development areas of the Salt Processing Project.

October 2000

CRYSTALLINE SILICOTITANATE (CST)

CST Chemical and Thermal Stability 
The CST Non-Elutable Ion Exchange process removes cesium by
adsorption onto a CST sorbent in a series of flow-though ion exchange
columns. Column plugging events have been associated both with leaching
of CST components (niobium[Nb], silicon [Si]) and precipitation of
cancrinite-type aluminosilicate. Scientists at Sandia National Laboratory
(SNL) have identified a possible source of extra Nb leached in the
pretreatment step.

A large amount of Nb goes into solution as a result of pretreatment or
simulant exposure of the IE-911 ion exchange sorbent, representing a
processing concern. In past experiments at SNL and Texas A&M, an extra
Nb-based rod-like crystalline phase was consistently observed in as-
synthesized CSTs. To determine if this phase could be the source of excess
Nb in solution, SNL recently performed a test exposing archived IE-910
(unbound CST) to NaOH. The SNL scientists observed that after exposure
to sodium hydroxide, the Nb-based rod-like crystals (~3 vol. %)
disappeared from the sample (observed by Transmission Electron
Microscopy). The researchers concluded this extra-phase dissolved in
sodium hydroxide. SNL is currently investigating the concentration of Nb
(and other metals) in the supernates from these experiments to confirm this
result.

http://apps.em.doe.gov/ost/mainpubs.html
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In previous tests at ORNL, SNL, PNNL, and SRTC, aluminosilicate has
been observed to coat CST IE-911 particles in contact with SRS waste
simulants. Also, PNNL testing found flakes and powder precipitates in
simulant (without IE-911) that was exposed to 50 ºC and 80ºC for 14 days.
Raman spectroscopy was used to identify the structure of precipitates and
flakes in both simulant with and without IE-911. The results indicated that
the precipitates and the flakes have the same structure as the nitrate form of
a cancrinite-type aluminosilicate phase. This aluminosilicate phase was also
seen in studies by Pacific Northwest National Laboratory on Hanford Site
tanks waste simulants (T-104-A, BX-107-A, and C-103-A) in the absence
of IE-911. The reaction between aluminum and silicon in the Hanford tank
waste simulants (high pH and nitrates) resulted in the precipitation of
cancrinite-type aluminosilicate.

Further studies on the aluminosilicate precipitation in waste simulants and
coating of this material on CST are planned.

Revised Manufacturing Process for CST Product Underway
A meeting to review progress on the revised CST manufacturing effort was
held at the Savannah River Research Campus. Attendees from UOP (the
manufacturer of the CST ion exchange sorbent), Savannah River Site
(SRS), Oak Ridge National Laboratory, Sandia National Laboratory, and
Pacific Northwest National Laboratory presented summaries of their results
to date. Attendees discussed CST stability issues, and plans for modifying
and improving the engineered form of the material. Plans are being
developed by the participating laboratories for testing the new baseline CST
samples and future samples of the improved material.

The report "Summary of DOE R&D Scope for Crystalline Silicotitanate (U)"
(HLW-SDT-2000-00430) was issued by SRTC to support UOP in the
development of an improved manufactured form of CST. The summary
report describes all CST-related work on the SRS salt processing
alternatives conducted in FY00 and includes overall process descriptions,
needs, specific activities, principal investigators, a brief description of results
to date, and the latest technology development schedule.

An updated schedule for UOP manufacturing activities has been developed.
A 100-g sample of modified CST with improved leaching properties will be
supplied to Savannah River Technology Center in early November 2000.
Near mid-December, pound quantities of a similar material will be sent to all
participating labs. This will be the last sample supplied before the next
Technical Review on March 1, 2001. The modified CST will eliminate the
niobium (Nb) spike at the start of pretreatment, but may still contain Nb that
leaches slowly as the pretreatment process progresses.

CAUSTIC SIDE SOLVENT EXTRACTION (CSSX)

Solvent Recycle Test Successful 
Proof of concept flowsheet tests for CSSX were conducted at Argonne
National Laboratory (ANL) in FY00 and early FY01. The first two tests,
conducted without solvent recycle, showed excellent Cs decontamination
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when the temperature was properly controlled in the extraction section of
the 2-cm centrifugal contactors. The third test, which included solvent
recycle, was completed on October 11, 2000. Preliminary data indicates the
test was a complete success, as summarized in the following table:

 
Preliminary Results from ANL Solvent Recycle Test

Time (minutes) Cs Decontamination Factor Cs Concentration Factor
35 20,000 14.4

80 68,000 14.8

125 52,000 15.0

170 79,000 13.6

The CSSX process operated above the process goal of 40,000 for the
decontamination factor after 80 minutes into the testing. Earlier in the test,
process corrections resulted in the decontamination factor being somewhat
less than 40,000 at the 35 and 50 minute sampling times. The concentration
factor was at the process goal of 15 for most of the test, while the solvent
stripping factor was greater than 100,000 for most of the test. This kept the
cesium concentration in the recycled solvent low and allowed the extraction
section to work well.

Evaluation of the stage-to-stage extraction efficiencies for the CSSX
flowsheet with solvent recycle shows values of 88 ± 3% for the extraction
section and 90 ± 3% for the strip section. These values are in line with the
efficiencies measured previously at ANL.

Solvent Washing Tests Confirm Effectiveness of Sodium
Hydroxide 
Researchers at ORNL conducted an experiment to measure the ability of a
sodium hydroxide (NaOH) wash to remove surfactants from solvent. Three
14C-labeled surfactants, including sodium dodecylsulfate (SDS), stearic
acid, and lauric acid, were added to the baseline solvent at 0.1 mM. NaOH
washes were contacted at an organic-to aqueous ratio of 1.0 with solvent
that included the 14C-labeled surfactants. The wash solutions tested were
1M, 0.3M, 0.1M, 0.03M, 0.01M, 0.003M, 0.001M and 0.0M NaOH. Partition
ratios for the surfactants were calculated. The data showed that the 12-
carbon surfactant anions laurate (dodecanoate) and dodecylsulfate were
efficiently removed from the solvent by washing with 1-10 mM NaOH. The
18-carbon carboxylate surfactant anion stearate remained strongly
partitioned to the solvent under all conditions (minimum partition ratio of 96).
For the carboxylate surfactants, the minimum partition ratio was observed at
0.003 M NaOH. For SDS, the partition ratio decreased continuously with
NaOH concentration; this was presumed to be applicable for sulfonate
surfactants as well.

In related work, ORNL completed Nuclear Magnetic Resonance (NMR)
experiments for dibutylphosphate (DBP) partitioning between the solvent
and the waste simulant and between the solvent and NaOH. These
experiments were performed in support of a needed recommendation for
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solvent washing in the extended recycle tests to be conducted in FY01 at
Argonne National Laboratory (ANL) and Savannah River Technology
Center. The experiments, performed using the area of DBP phosphorus
peak, showed that the partition coefficient of DBP between the solvent and
the simulant was about 2.3. Results obtained with NaOH were very
encouraging: DBP partitions quantitatively to the aqueous phase when in
contact with solutions of sodium hydroxide from 0.01 - 1 M. These results
confirm that solvent washing with dilute sodium hydroxide should be
effective for removing organic degradation products from the solvent.

SMALL TANK TETRAPHENYLBORATE
PRECIPITATION (STTP)

Continuous Stirred Tank Reactor Completes Fourth Run 
The fourth 20-L Continuous Stirred Tank Reactor (CSTR) test at Oak Ridge
National Laboratory (ORNL) was initiated on October 9 and completed on
October 15, 2000. The test used a simulated catalyst (Pd(0) on alumina),
the new recommended antifoam, and did not recycle wash water. Run 4
was initiated at 25°C and benzene was not added to the system; this was
done to determine if the decomposition reaction would initiate in the
absence of benzene. After ~16 hours of operation, no benzene was
detected in the headspace from any of the tanks in the system.
Subsequently, benzene was added to the first CSTR.

After ~ 30 hours of operation, in-cell counting indicated that cesium
decontamination factors (DFs) on the order of 40,000 were being attained
and the benzene generation rate was >30 mg/(L-h) in the first CSTR. During
this period, the benzene generation rate was ~3 times the target value,
indicating that tetraphenylborate (TPB) was actively decomposing.
Operation at 25°C continued until a target value of ~10 wt% solids was
obtained in the concentrate tank. During the entire 25°C operation, DF was
maintained between 15,000 and 40,000 in all tanks.

The temperature of the 20-L CSTR system was then raised to 45°C after
reaching ~10 wt% solids in the concentrate tank. The increased
temperature resulted in an increased benzene generation rate, indicating
that the rate of decomposition had increased. However, the DF was
maintained during the entire 45°C operational period. . This significant result
indicates the robustness of the CSTR operation even well above normal
operating temperatures.

General observations and evaluation from CSTR Run 4 indicate:

(1) Process control of the concentration system was excellent, backpulse of
the filter was very effective, and operation was relatively smooth at both
25°C and 45°C.

(2) DFs >10,000 were maintained in all vessels during operation at 25°C, as
well as ramp up to and operation at 45°C.

(3) The benzene analyzers worked well, allowing continuous monitoring of
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the benzene in the process vessels' vapor spaces throughout the 130-hour
test period.

(4) The use of the B52 antifoam proved effective at controlling foaming in
both CSTRs and the concentrate tank.

(5) Operational problems resulted from plugging in the sample valve
(downstream of the first CSTR) and from settling of the solids in the
catalyst/monosodium titanate /dilution water slurry. These operational
problems were satisfactorily resolved during the test, and were related to
the experimental setup rather than any inherent process problems

Revised: December 1, 2000
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Technology Development Highlights
The Tanks Focus Area prepares brief highlights on a monthly basis to keep
you posted on the latest technical events and accomplishments in the
various technology development areas of the Salt Processing Project. The
information contained in the SPP highlights is based on the most recent
research and development activities available, and should be considered
preliminary data until published in a technical report.

November 2000

ALPHA (ACTINIDE) AND STRONTIUM REMOVAL

Monosodium titanate (MST) Kinetics and Equilibrium
Savannah River Technology Center (SRTC) issued a Scope of Work to
Savannah River Ecology Laboratory (SREL) for performing collaborative
studies with SRTC to examine the nature of chemical interactions between
monosodium titanate and various radionuclides (e.g., strontium, plutonium,
uranium, neptunium, and americium) in high-level waste.

Alternative Alpha and Strontium Removal Technologies
SRTC issued a Scope of Work to Texas A&M University for performing
collaborative studies with SRTC to develop and test sorbents for the
removal of strontium and actinides from high-level waste. The developed
sorbents will serve as alternate materials for the baseline sorbent,
monosodium titanate, that currently serves this purpose in the various salt
processing options. 

SRTC reported initial findings from experiments examining the effectiveness
of three processes - SrTreatTM, crystalling silicotitanate (CST), and a
permanganate based precipitation process - for removing strontium and
actinides from alkaline wastes. The precipitation process, similar to that
proposed for treating Hanford Site waste for the Office of River Protection,
showed very good removal rates and efficiencies for all radionuclides of

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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interest, including neptunium. (Neptunium proved especially resistant to
treatment in similar experiments with the baseline sorbent, monosodium
titanate.) The SrTreatä showed comparable strontium removal behavior to
monosodium titanate, but poorer removal performance for plutonium. At
comparable batch contacting conditions, the CST proved notably less
effective than the monosodium titanate.

MST Filtration and Settling - Real Waste Tests 
SRTC will be conducting a real waste filter test using the Cells Unit Filter
(CUF). The tests will use the existing CUF in cell 16. The Technical Task
Plan for this activity has been completed. Sludge and supernate samples
are being identified and obtained. 

Alternative Solid-Liquid Separation Technologies
SRTC has identified several alternative solid-liquid separation technologies
as possible replacements to the MOTTTM cross-flow filters. The
technologies are:

High Shear Filtration (i.e., Centrifugal Ultrafilter) 
Centrifugation
Dead-end Filtration

Procurement of vendor testing equipment and services has begun.

CRYSTALLINE SILICOTITANATE (CST) NON-
ELUTABLE ION EXCHANGE

CST Chemical and Thermal Stability 
UOP LLC (UOP) revised manufacturing. SRTC reports receipt of the
baseline sample of IONSIVTM IE-911 from UOP. This sample, prepared
under closely controlled and documented conditions by UOP, will serve as
the reference material for efforts to develop an improved manufacturing
process. Standardized testing of this material for cesium and strontium
sorption began. Testing will also examine the chemical, physical, and
thermal properties of the reference material. The research team soon
expects to receive the first sample of a material prepared under revised
conditions. The vendor, UOP, hopes to alter the manufacturing process to
reduce the amount of niobium and other elements demonstrated to leach
from the sorbent in Savannah River Site (SRS) waste. This leaching results
in formation of unwanted solids that hinder operation in the ion exchange
columns.

CST Leaching. SRTC has been examining two different leach-test protocols
on CST samples supplied by UOP. The first protocol is a batch method; the
second, a column leach test. The supernatant from the batch test and the
eluent from the column test were examined for leached elements. With lot
99-9, the behavior of titanium, niobium, silicon, and zirconium was
predictable and reproducible. After ensuring the method worked well, SRTC
examined the baseline material supplied by UOP (lot MH9090-76). The
batch leach-test data indicated that the amount of leachable niobium was
reduced in the baseline material as compared to the material received in
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early FY01. The column tests also showed lower leach rates for niobium
from the baseline material. Current testing is examining the newest
"improved" sample from UOP that was prepared at Des Plaines, Illinois.

Long-term stability. Studies to evaluate the chemical and thermal stability of
CST treated with nonradioactive wastes simulants are continuing at Oak
Ridge National Laboratory (ORNL). A test plan has been developed for
testing the new baseline CST samples and future samples of the improved
materials provided by UOP. Review comments on the test plan are being
addressed. Testing of the new CST materials is scheduled to begin during
the week of December 4, 2000.

Hydroxide Uptake Characteristics. Titration characteristics of the new
reference baseline IE-911 have been observed over a several week period
at Sandia National Laboratory (SNL). These data confirm the very slow
kinetics for the exchange of hydrogen ions with the IE-911. It also is evident
that the pH difference between the blank (no IE-911) experiments versus
those conducted with IE-911 becomes unimportant for experiments with an
initial hydroxide concentration of roughly 0.17 molar. This indicates that the
base capacity of one gram of material is:

(0.020 liters)x(0.17 m/l) = 0.0034 moles; or 3.4 meq per gram.

Within experimental error, this is the same value that was obtained on the
first batch of IE-911 received last August.

Cracking and exfoliation. It was hypothesized that the cracking of CST
particles observed by scanning electron microscope (SEM) was caused by
precipitation of salts on pellet surfaces. This has been shown to be FALSE
by the following experiment at SNL: IE-911 which has been simulant-
exposed at 50°C, and IE-911 pretreated with sodium hydroxide were
soaked in water for 2 days. The water was changed 10 times to soak
precipitated salts out of the surface. The pellets were then exposed to heat
and vacuum. They still cracked. This suggests the salt is not causing
cracking.

Binder characterization studies. In order to study what happens to the
binder during base treatment, SNL has synthesized binder material using
UOP's general procedure. Thermogravimetric analysis of this material
shows 25% weight loss upon heating, which corresponds exactly with:

Zr(OH)4 + heat à ZrO2 + 2H2O

The infrared spectrum shows very large OH peaks that become greatly
diminished upon heating. These two characterizations provide a good
procedure to monitor condensation (via dehydration) of the binder when
exposed to either base or acid. These studies are ongoing, along with
cross-sectional transmission electron microscopy (TEM).

Cs-Loading, desorption, reloading. Cs loading, desorption and reloading of
IE-911 at 55°C and 80°C for 30 days was completed at Pacific Northwest
National Laboratory (PNNL). Cesium was re-adsorbed by IE-911 after the
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temperature was lowered to ambient, indicating that the CST structure had
not been altered by the elevated temperature exposure.

Sodium Aluminosilicate Stability 
Solubility. Experiments are continuing to obtain solubility data needed to
evaluate a solubility product for the nitrate-cancrinite that represents the
aluminosilicate phase most likely to precipitate on the IE-911. Model
development also continues with the following activities:

A. Retrieval of the most current solubility product data for Na-
clinoptilolite and analcime; two of the phases which border
cancrinite on the stability diagram. This should improve our
confidence with regard to the identity of the zeolite that the
model is predicting.

B. Comparison of Pitzer activity coefficients from two sources,
PNNL and ORNL, to assess the optimum choice for
incorporation into the database used for stability calculations.

C. PNNL has also been contacted with regard to obtaining Pitzer
activity coefficients for silica. The issue in question is the actual
aqueous speciation at the high silica concentrations found in
these highly caustic solutions.

Precipitation. Sodium aluminosilicate nitrate hydrate was shown to
precipitate on CST particles as follows:

55°C: A uniform layer grows up to ~1 µm thick. Fine plates can
be observed in this layer. The maximum coating thickness was
reached at ~10 days with no further growth up to 30 days.

80°C: A non-uniform lower density coating forms. Large
cancrinite spheres form on top of a thin layer of coarse, plate-like
cancrinite. The growth rate of coating cannot be quantified due
to irregularities in thickness. However, regions up to 10 µm exist.
The thin plate-like layer is up to 2 µm thick.

A niobium-rich phase was seen in the coating by SEM / Energy
Dispersive Spectroscopy (EDS). Thin section TEM is needed to
determine if the niobium-rich phase precipitates from solution or
if IE-911 particles are embedded in the coating.

Waste Precipitation Studies 
Preparation of the ORNL report summarizing the FY00 modeling studies is
complete and a draft has been transmitted for review and comment. A plan
has been developed for use of the solubility model to explore additional
waste conditions in FY01.

Gas Disengagement Equipment Evaluation 
Preparation of the gas-disengagement equipment tall-column test system
for operations at ORNL is nearly complete. The test system will be used to
examine several modes of removing absorbed and entrained gas from
liquids traveling between ion-exchange columns. The tall column has been
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loaded with CST and simulated salt solution, and validation of operating
procedures is being performed. An occurrence involving a leak of the
caustic-based simulant from the test system due to the corrosion of a non-
conforming material (aluminum fitting) has been reported. An investigation
and root cause analysis of the occurrence revealed issues with materials
traceability and communications that are being addressed. The readiness
assessment and final preparations are scheduled for early January.

Gas Generation Impacts Evaluation 
Decontamination and decommissioning activities are nearly complete for the
test system at ORNL that was used to demonstrate that external radiation
has no measurable effect on Cs sorption. Final plans for removal of the
umbilical and CST column from the High Flux Isotopic Reactor fuel-storage
pool are complete, but the actual removal operation has not been
performed. Preparation of the final report summarizing the test system
operation is complete and a draft of the report has been transmitted for
review and comment.

CAUSTIC SIDE SOLVENT EXTRACTION

Solvent Preparation 
The third pilot-scale synthesis of the Cs-7SB modifier was completed, with
3.63 kilograms (kg) of modifier isolated following the final purification by
fractional distillation under vacuum. The quality assurance (QA) test was
completed on the newly prepared solvent batch, along with controls. All the
values on extraction, scrub, and strip (ESS) fell in the normal range and
were extremely close to those obtained for the controls. The solvent is
scheduled for shipment to Argonne National Laboratory (ANL) and SRTC on
December 4, 2000.

Batch Equilibrium with Internal Irradiation of Solvent 
Analytical results for the solution preparation for the batch equilibrium
experiment were received. Samples will be taken after contacting the
organic and aqueous phases for various time intervals. Samples from the
baseline solvent and first time interval were submitted for analysis. The
sample preparation for the second time interval has been tentatively
scheduled for November 30 - December 1, 2000.

Solvent Physical/Chemical Properties 
Solvent washing. Experiments began in support of a recommendation
regarding the introduction of a solvent wash in the process. Based on the
partition results of dibutylphosphate and other organophilic anions, solutions
of NaOH at low concentrations were tested. After being contacted 5 times
with fresh simulant, then scrubbed, then stripped 4 times, the solvent was
split into 5 different vials. One vial was set aside; the four others were
respectively contacted with 3 millimolar (mM), 10 mM, 30 mM, and 100 mM
NaOH at O/A = 1, for 30 minutes at 25°C. Following this step, a full ESS
was conducted on those 4 washed samples plus the unwashed sample; one
control sample was run in parallel. This test showed that the solvent was
rejuvenated with all the NaOH washes (the best one being 10 mM), while
the unwashed solvent gave poor stripping values. Kinetics and organic-to-
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aqueous ratio (O/A) questions are currently under investigation.

Solvent washing recommendation. A NaOH wash step will be implemented
in the upcoming ANL 5-day contactor test and SRTC real-waste test. It will
consist of a single stage using 0.01 M NaOH wash solution at an O/A ratio
of 5. To keep the wash from interfering with assay of the solvent effluent, it
is recommended that the wash be placed between the solvent feed tank
and contactor stage #1 (Contactor stage #1 is the solvent feed point and the
raffinate exit point). The stripping decontamination factor (DF) should be
monitored during the multi-stage tests. If the stripping DF decreases to the
extent that the overall performance of the test is at risk, then the O/A ratio of
solvent washing should be decreased and the NaOH concentration also
decreased.

Solids-formation tests. The purpose of this long-duration test, started
approximately 3 months ago, is to determine the stability of the solvent
against precipitation of solids under various conditions. Full solvent solutions
containing 0.5 and 0.75 M Cs-7SB modifier are being examined. These
were washed initially using standard solvent washing protocol and are being
kept in contact with water, 0.001 M HNO3, 0.05 M HNO3, or 0.5 M NaOH
solutions. Controls included Cs-7SB solutions in Isopar® L and full solvent
solutions that were not exposed to the aqueous phases at any experimental
stage and were kept dry. An interim conclusion is that the baseline solvent
is stable to solids formation up to at least 3 months under various process
conditions.

Solvent QA testing. An ESS Protocol was undertaken with several solvent
samples used in prior contactor tests. The samples included pristine
solvent, lot 156W; ANL's solvent sample from the proof of concept contactor
recycle test; and four solvents used in ORNL's contactor tests (pretreatment,
post NaOH wash, post HNO3 wash, and post H2O wash). For the ANL
solvent, the purpose is to assess the cesium distribution performance; any
deterioration could be attributed to the buildup of contaminants from the
waste simulant feed used in the recycle test. For the ORNL solvent, the
purpose is to ensure that the solvent performance is adequate for use in the
internal irradiation contactor loop test. The results will also reflect on the
adequacy of the washing steps used. Results of the ESS test series
showed that five used solvents originating from contactor tests at ANL and
ORNL indicated very little or no change in performance. The ORNL solvent
will be reused in the contactor loop internal irradiation test.

Partitioning results. All of the samples from the TBP partitioning experiment
have been reanalyzed for TBP. Because of the problems with carryover, the
samples that had the lowest concentration were analyzed first. All of the
aqueous phases had concentrations of TBP near 1 parts per million (ppm),
while those of the organic phases are all about 40 ppm. Analytical data from
the solvent-component partitioning experiments have been converted to
partition ratios. The partition ratios of the calix, modifier, and trioctylamine
are all greater than 10,000 in all of the samples. Thus, solubility losses of
the solvent components will be negligible in the process.

Real Waste Batch Tests. An investigation was started to discover the
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reason for the low cesium distribution ratio (DCs) values reported by SRTC
for the batch tests with the real wastes. Simulants of solutions in each waste
tank were prepared based on the real waste concentrations of hydroxide,
nitrate, sodium, cesium, and potassium. The remaining anion is made up
with nitrite. The results obtained with the simulants are quite different from
what was found with the real wastes. The reason for the difference remains
unknown and resolution is in progress.

Computer modeling. Computer modeling with the SXFIT was started earlier
this week. A new version was obtained and tested. FY00 data involving
cesium extraction from sodium nitrate media are being modeled and
compared to the model already obtained with an earlier version of SXFIT,
SXLSQI.

Thermal-stability Test. ESS tests of the 110-day samples were completed.
All data from the 35°C set performed within acceptable bounds. The 60°C
set also performed acceptably, except for strip #1 for the solvent treated
over scrub solution, where the distribution coefficient (D) value was 0.25.
Samples from the thermal stability tests corresponding to 12 and 110 days
(about 2 and 16 weeks) exposure at 60°C were analyzed by electrospray
mass spectrometry (ES-MS). The most significant finding was that at 60°C
the tri-n-octylamine (TOA) in the solvent appeared to degrade over long-
term exposure to the scrub solution to yield dioctylamine. However, despite
the yellow tint to this solvent (in contact with scrub solution), no evidence of
nitrated products (nitrated 4-sec-butyl phenol, nitrated modifier, or nitrated
calix[4]arene-bis(t-octylbenzo-crown-6) (BOBCalixC6) was observed.

Degradation Products. Trace amounts of 4-sec-butylphenol were observed
to be present in anion mode in all the samples, including the solvent alone,
but there were no indications that its concentration had significantly
increased during prolonged heating for any contact condition (aqueous
phase). The 4-sec-butylphenol observed thus appears to be mainly due to
what was originally present in the solvent. Dibutylphosphate (DBP) was
observed in anion mode in the solvent samples from contact with the full
simulant, the scrub, and the strip.

Solvent Decomposition & Contactor Performance 
A readiness review for the experiment was conducted on November 8,
2000. The action items from this review were: (1) prepare a document that
captures the individual test instructions while presenting an overview
description of the experiment; (2) add a pressure relief system on the
positive displacement pump; and (3) update three drawing and obtain
approval signatures.

All cold testing of the apparatus was completed, and the system moved into
the hot cell. Some in-cell lead shielding was placed around the tanks as
contingency planning in the event a cell entry would be required to fix a
problem after the experiment is initiated.

Plans were finalized to transfer the cesium-137 to the hot cell on December
4, 2000 and to initiate the strip phase of the experiment on December 5,
2000. Action items from the readiness review are nearly complete; the
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status of these items will be transmitted to SRS along with a request to
approve initiation of the experiment.

Waste Simulant and 2-cm Contactor Flowsheet Tests 
A draft report entitled "CSSX Proof-of-Concept Flowsheet Tests" was
completed. The report was submitted to project staff at ANL, ORNL, SRS
and Department of Energy-Savannah River (DOE-SR) for technical review.
Comments have been received and the report revised accordingly. The
report was submitted for final review on November 17, 2000.

Planning for the 5-day solvent recycle test at ANL has been updated to
include a solvent wash stage that is not one of the 32 stages used for the
baseline flowsheet. Hydraulic testing has started to explore why some
stages have high liquid levels in the interstage lines. Initial testing of a
thermoelectric device indicates that it can provide the required cooling for
the extraction section. ANL will also evaluate water-cooling. Both methods
will be evaluated relative to implementation in the glovebox. Evaluation of
the glovebox configuration shows that it will be possible to add an additional
contactor stage, as required for the solvent wash. ANL has started to order
equipment and chemicals needed to prepare the feed for the 5?day test.

ANL work continues on fabrication of 2-cm contactors for CSSX real waste
test to be performed by SRTC. Sixteen contactor stages have been
fabricated and shipped. Additional 20-contactor stages will be fabricated,
shipped, and delivered by December 7, 2000. Twenty spare contactors will
be fabricated, shipped, and delivered by January 3, 2001.

Solvent Extraction Real Waste Testing 
Work continued on assembling the equipment for the CSSX real waste test.
To date, 16 stages have been received. These stages were fit with heat
exchanger blocks. These heat exchangers were tested and determined to
provide more than adequate heat removal. This system should have the
capacity to reduce the temperature to 20oC (well below the target of 25oC).
Rack fabrication was also completed. A preliminary motor modification was
developed and tested. Once wiring modifications are finalized, all of the
motors will be modified to provide direct indication of motor operation.

SRTC issued procurement paperwork to obtain the services of various
scientists for participation in the upcoming process demonstration using
SRS high-level waste.

Solvent Technology Transfer 
Documents briefly describing the synthesis of the BOBCalixC6 and the
modifier were prepared and forwarded to SRS. This information will be used
by SRS to prepare requests for information from potential manufacturers of
these materials.

SMALL TANK TETRAPHENYLBORATE
PRECIPITATION

Tetraphenylborate Decomposition Studies
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Nuclear Magnetic Resonance (NMR) Testing
NMR testing at ORNL has been completed and the final report has been
written. The internal ORNL review and document clearance have been
completed, as have the SRS and DOE-SR document review. All comments
have been resolved, and the report is on track for completion on December
5, 2000.

20-Liter (L) Continuously Stirred Tank Reactor (CSTR)
Studies 
Analytical results from the washing of the 25oC and 45oC slurries from test
4 were received. In these tests, wash water was added to the wash tank,
the slurry was passed though the filter, the solids from the filter were
recycled to the wash tank, and the filtrate was sampled and analyzed for
nitrite and NaTPB. The slurries were both washed at 25oC, with antifoam
added at ~20 mL/min. The washing was completed over a period of three
days, ~8 hours each day, for a total washing period of ~24 hours.

Nitrite was part of the added supernate and the nitrite concentration in the
wash water indicated how well the residual supernate was washed from the
solids. The nitrite was present in the surrogate supernate at a concentration
of 46,000 milligrams per liter (mg/L) [1 molar (M)]. For the 25oC slurry, the
nitrite in the wash water was down to 9,740 mg/L and 721 mg/L after 4
hours and 24 hours of washing, respectively. For the 45oC slurry, the nitrite
in the wash water was down to 13,200 mg/L and 769 mg/L after 4 hours and
24 hours of washing, respectively. Therefore, after 24 hours of operation,
the washing of both slurries was near the goal of 460 mg/L nitrite (0.01M).

As the wash water removes the residual supernate, the hydroxide
concentration is reduced and some of the excess NaTPB is dissolved. In
the full STTP process, this dissolved NaTPB will be recycled back to the first
CSTR to reduce the quantity of NaTPB which must be added to the
process. Results from the washing of the 25oC slurry indicated that
tetraphenylborate (TPB) in the wash water held constant at ~1,100 mg/L for
the first 12 hours and decreased to ~800 mg/L for the second 12 hours. For
the 45oC slurry, the TPB concentration started at 526 mg/L after ~4 hours
of operation and remained in the 1,000 to 1,100 mg/L range for the
remainder of the 24 hour run. In order to recover the excess TPB, TPB
concentrations in the wash water on the order of 10,000 mg/L were
necessary. Material balances from these tests indicated that only ~10% of
the excess NaTPB was recovered during the washing operations. These
results correlate well with the nonradioactive test conducted by SRTC in
which ~13% of the NaTPB was recovered when the Illinois Institute of
Technology (IIT) B52 antifoam was used. Recovery of NaTPB without the
addition of antifoam typically averaged 60% in the SRTC tests.

A visual inspection was completed of the two CSTRs after the tanks had
been rinsed with 0.1 and 1.0 M NaOH and drained. A video was used to
record the inspection, which showed relatively minor amounts of slurry
remaining in the tanks. The small amounts were mainly at the air/slurry
interface where the tank level was maintained during operations. The slow
drop in level during the month of storage between tests 3 and 4 were also
slightly visible near the top of the vessel. A copy of the video was submitted
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to DOE-SR for review and comment.

Extended X-Ray Absorption Fine-Structure (EXAFS) Studies 
Work is continuing on the report titled "Palladium Oxidation State Analyses
of Pd-Supported Materials after Reaction with Tetraphenylboron".
Reviewers' comments are being incorporated.

The report "Sample Characterization of Palladium Supported on
Tetraphenylborate" was routed for technical review. The report details
various x-ray studies to examine the state of palladium in catalytically active
slurries with TPB. The work demonstrates the presence of two populations
of palladium nanoclusters implicated in the catalytic reaction. One set of
these clusters incorporate mercury in the microstructure, apparently a
unique aspect of this catalytic system.

SRTC issued a Scope of Work to SREL in performing collaborative studies
with SRTC to examine the state of noble metals present in high-level waste
sludge and in slurries of high-level waste containing NaTPB. The work will
extend previous examinations for simulated waste stream with the intent of
identifying the same reactive palladium nanoclusters in real waste.

Antifoam Testing 
A presentation by SRTC reviewed antifoam testing issues and antifoam
acceptance test protocol. At issue was the variability seen between the
effectiveness of the IIT-B52 antifoam in the samples provided by different
manufacturers, as well as the variability observed in different lots provided
by the same manufacturer. A meeting was scheduled with IIT on December
14, 2000, to discuss these issues. Plans were also made to incorporate
long term stability tests and degradation tests into the research and
development program to resolve these issues prior to down select.

Real Waste Batch Tests 
Progress continues on the six real waste samples, which are undergoing
batch testing. All samples are on track to meet the scheduled completion
date of February 9, 2001.

Real Waste CSTR Testing 
Work continues on the Real Waste CSTR tests. After review of the
documentation and design, several issues were raised. These issues
related to temperature control of the CSTRs, the required crosswalk
between technical requirements and criteria for the design, and the lack of
documentation for the physical aspects of the control system design. A
critique for the design of the real waste CSTR test system was scheduled
for November 30, 2000.

The document "Task Technical and Quality Assurance Plan for
Demonstration of Continuous Stirred Tank Reactor Operation with High
Level Waste" (WSRC-RP-2000-00884) was routed for approval. The plan
calls for completing work and final documentation by early April 2000.

PROGRAM MANAGEMENT
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The first annual TFA Salt Processing Project Technology Development
Program review was held in Atlanta, Georgia on November 10-11, 2000.
Presentations were made by System Leads and Principle Investigators from
all participating laboratories. Several university consultants also
participated.

The Salt Processing Project Research and Development Program Plan
(Revision 1) was completed and approved by the TFA Salt Processing
Project Technology Development management team and was forwarded for
approval by TFA management (PNNL and Department of Energy-Richland)
and then the Technical Working Group.

Revised: January 9, 2001
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Technology Development Highlights
The Tanks Focus Area prepares brief highlights on a monthly basis to keep
you posted on the latest technical events and accomplishments in the
various technology development areas of the Salt Processing Project. The
information contained in the SPP highlights is based on the most recent
research and development activities available, and should be considered
preliminary data until published in a technical report.

December 2000

ALPHA (ACTINIDE) AND STRONTIUM REMOVAL

Monosodium Titanate (MST), Kinetics, and Equilibrium

Savannah River Technology Center (SRTC) completed a set of
experiments examining samples of waste from various SRS high-level
waste tanks for the presence of colloids containing plutonium and
other radionuclides of interest. The experiments filtered waste
samples through filters of progressively smaller pore-size rating. Data
analysis of the resulting liquid streams began, with documentation
expected in early February. 

Savannah River Ecology Laboratory (SREL) received the WSRC
request for proposal to examine MST and other sorbents using
extended x-ray absorption fine structure (EXAFS) techniques. The
proposed work will provide insight to the binding chemistry for
plutonium, uranium, strontium, and neptunium on the sorbents. SREL
confirmed availability of beam time at the National Light Synchrotron
Source located near Brookhaven National Laboratory. Contract award
should occur this month.

Alternative Alpha Removal Technologies

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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SRTC routed a draft document, "Task Technical and Quality
Assurance Plan for FY2001 Strontium and Actinide Removal Testing,"
for technical review. Proposed testing includes measurement of
strontium and actinide removal using new sorbent materials including
sodium nonatitanates, SrTreatTM, crystalline silicotitanates and
pharmacosiderites. The task also includes measuring strontium and
actinide removal using a copreciptation method employing the addition
of strontium, calcium and manganese salts. Similarly, researchers will
conduct single-component-sorbate-removal tests with MST, as well as
measurements of plutonium and neptunium removal characteristics
with MST in which the plutonium and neptunium have different
oxidation states. These tests will determine the effect of major
component chemical composition and sorbate concentration on MST
effectiveness. Measurements will also include EXAFS analyses of the
sorbent surface to better understand the chemical interaction of the
sorbents with the various radionuclides.

Alternative Solid/Liquid Separation

SRTC and University of South Carolina (USC) personnel developed
the test sequence and schedule for pilot-scale filtration testing during
the remainder of the calendar year. A series of six demonstrations will
examine filtration for slurries containing: simulated sludge only;
monosodium titanate (MST) only; mixtures of sludge and titanate; and
a composite of these solids in the presence of a flocculating agent
defined from bench scale testing. The work will investigate the
influence of the range of chemical compositions for simulated sludge
that approximate the major sources of sludge in SRS high-level waste
tanks. Procurements of chemicals for the work continued, as well as
efforts to upgrade the air compressor and computer hardware systems
for the pilot testing station. Testing will begin in early January 2001
following completion of the equipment upgrades. Later in the year, the
facility will add an instrument to provide on-line particle-size analyses. 

SRTC initiated FY01 cross-flow filtration testing using slurry
containing simulated sludge, MST, and an added flocculating agent.
Although earlier dead-end filter tests showed a 2-4X improvement in
performance with this additive, the current tests indicate only a ~40%
improvement with the cross-flow filter configuration. Efforts started to
evaluate the adequacy of dispersion for the added chemical, as well
as to examine the physical stability of the agglomerates within the
mixing environment. Either of these factors may contribute to the
lower filtration rates in the cross-flow design.

On-Line Monitor

Westinghouse Savannah River Company (WSRC) Procurement
personnel announced a contract award to obtain consultant services
from Texas A&M University. Texas A&M will assist in reviewing vendor
bid packages to design and fabricate monitors to quantify the amount
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of various radionuclides in decontaminated solution from the Salt
Processing Facility at SRS. Also, the university will provide an
independent assessment of the state of SPP knowledge in this arena,
and determine the readiness to proceed with such a procurement
effort.

CRYSTALLINE SILICOTITANATE (CST) NON-
ELUTABLE ION EXCHANGE

CST Chemical and Thermal Stability

CST Stability Testing. Long-term studies continued to evaluate
CST chemical and thermal stability. A test plan has been developed
and approved for testing the new baseline CST samples and future
UOP LLC (UOP) improved material samples. Long-term batch and
column studies were initiated using the new CST reference material
from UOP. 

Niobium (Nb) column plug studies. Sandia National
Laboratories (SNL) synthesized and characterized a batch of the Nb
compound that causes plugging. The material will be used for solubility
studies to determine when the plug is likely to precipitate. The
synthesis was completed by adding sodium hydroxide (NaOH) until
niobium pentaoxide (Nb2O5) dissolved in hot water. Following
dissolution, a hexaniobate compound rapidly precipitated. A colorless,
highly crystalline material was obtained and is being analyzed by x-ray
diffraction for phase identification. The results indicate that the
hexaniobate compound forms readily in alkaline solution and exhibits
behavior similar to one of the materials that previously plugged CST
columns.

Binder studies. Previous results showed that CST pellets that were
treated with alkaline solutions tended to crack and exfoliate during
preparation for SEM studies. Changes in the binder were identified as
the likely cause of the degradation. Therefore, continued efforts to
understand binder behavior during NaOH-treatment and simulant-
treatment of IE-911 were aimed at determining if the binder undergoes
a condensation reaction upon treatment with extremely basic
solutions. Infrared spectra were recorded for various forms of IE-910,
IE-911, and binder alone. Untreated IE-911 exhibited absorption
bands from the IE-910 and a band that was identical to that observed
in the binder only. For alkaline-treated IE-911, changes in the IR
spectra were indicative of increased condensation of the binder.
These same features were observed after increased heat treatment of
simulant-treated IE-911. The changes suggest that local dissolution
and reprecipitation resulted in increased ordering of the zirconium
hydroxide/oxide tetrameric building blocks into sheets; and thus,
increased cross-linking through O-H bridges. Formation of such
sheets would be expected to weaken the binder and lead to the
structural damage that resulted from heating the pellets under vacuum
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in preparation for the SEM studies. Studies will continue with a search
for sheets by transmission electron microscopy (TEM). 

Thermogravimetric-differential thermal analysis of the precipitated
binder (Zr-oxide/hydroxide/hydrate) revealed a weight loss of about
25% and a sharp exothermic phase transition around 520°C, which
corresponded with crystallization of tetragonal ZrO2 (as shown by x-
ray diffraction). The NaOH-treated Zr-oxide/hydroxide/hydrate also
had a 25% weight loss that occurred at approximately 470°C and was
not as exothermic. This was consistent with the 'ordering' theory
described above. Since NaOH-treatment resulted in partial
condensation and ordering of the Zr-oxide/hydroxide/hydrate building
blocks, there was a smaller kinetic barrier to formation of the oxide
phase, which therefore could form at a lower temperature by a less
endothermic process. These results are further evidence that
treatment of the binder with either heat or alkali causes it to condense
and weaken. 

Pretreatment. SNL conducted another column test with the latest
UOP version of the IE-911 sorbent. The objective of this test was to
revisit the batch preconditioning issue without exposing the material to
either abnormally strong caustic or excessive shaking. Once the
column was set up, the recirculating fluid (3M NaOH) remained clear
for a day until the pump malfunctioned and the experiment had to be
shut down. It was noted that most of the NaOH in the reservoir was
lost. The driving pressure on the column was 12-18 lb/in2, which is in
line with values to be expected from an unplugged column. When the
experiment was restarted, new 3M NaOH was added to the small
amount of residual fluid in the reservoir. On mixing, the fluid became
slightly cloudy; however, the driving pressure remained within the
limits established earlier in the experiment. The precipitate
appearance was consistent with the Nb solubility data previously
reported. At higher base concentrations (presumably caused by the
mixing of fresh NaOH to that which had already circulated and was
partly neutralized through the column), the sodium hexaniobate
solubility was expected to be greatly decreased (as opposed to the
increase observed with Nb2O5). The results suggest that a
pretreatment regime employing gradual elevation of the pH may be
preferred over one that immediately brings the CST into contact with
2-3 M NaOH. 

Cancrinite solubility and stability. SNL progress continued on
the solubility studies of the cancrinite zeolites. The pH values of the
solutions in contact with the solid synthetic cancrinite had stabilized
since the solids were placed in them. Thermogravimetric analyses of
the solid materials used in these experiments were completed and
shown to complement the previous x-ray diffraction characterization
data. The formula unit of each of the synthetic anhydrous sodium
aluminosilicates used in the experiments included two waters of
hydration. When these solutions are analyzed, thermodynamic values
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and solubility products for these materials will be available for use in
the databases employed by modeling codes such as REACT and
EQ3/6. 

Transmission-Electron Microscopy (TEM) Cross-section.
SNL had successfully carried out cross sectioning of the IE-911 pellet.
This involved first impregnating with epoxy, then cutting a thin slice
and ion milling. These specimens were examined. One image
obtained from the thin-sectioned material of NaOH-pretreated IE-911,
batch 99-7, showed dark, roundish spots of CST covered with binder.
A curious morphology was observed, which was called the "connective
tissue" binder morphology. The binder was identified from the energy-
dispersive spectroscopy analysis, which showed that its composition
was predominantly zirconium oxide. A small amount of CST
components was detected from either re-deposited material from the
ion milling process or adjacent or underlying material. This
morphology was consistent with the theory earlier that Zr-oxide-
hydroxide orders into sheets when treated with a base. This binder
material appeared to have a sheet-like morphology. These specimens
were examined further to determine if the morphology was more
prevalent on the surface of the NaOH-treated pellets, causing cracking
under heat and vacuum (due to a brittle shell formation on the
surface). 

Waste Precipitation Studies. A report was prepared
summarizing the FY00 thermodynamic modeling of precipitates that
form during preparation of waste simulants. A plan and draft schedule
was developed for using the solubility model to explore additional
waste conditions in FY01.

UOP Revised Manufacturing

IE-911 characterization. Personnel reported preliminary data from
experiments examining the new version of IE-911 obtained from UOP.
The tests also examined a baseline reference sample of the sorbent
supplied by the vendor, in addition to the precursor of the engineered
sorbent material, IE-910. Preliminary data showed that the revised
manufacturing process successfully reduced the amount of Nb and
silicon leached from the sorbent during contact with alkaline solutions.
These results indicate that the probability of column plugging has also
been reduced. Tests have been scheduled to examine cesium and
strontium sorption as well as numerous thermal and spectroscopic
analyses in order to confirm that the changes in the manufacturing
process have not compromised the performance of the material. 

Cs loading. Cs loading tests were initiated on UOP sample 9090-76
(baseline) received on October 15, 2000. Modified SRS average
simulant (500 ml, Cs concentration 160 ppm) was prepared. IE-911
(20 g) was pre-treated in NaOH (3M, 50 ml) in an orbital shaker (150-
rpm) for 24 hours. The NaOH solution turned yellowish after soaking
the as-received IE-911 in it, which also occurred for the previous
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batch of IE-911 (Lot: 2081000009). For the loading tests, three flasks
with baseline IE-911 (1 g) and simulant (100 ml) (UOP recently
recommended this ratio) and two blank samples (flasks with 100 ml
simulant but no IE-911) were put in an orbital shaker (150 rpm) at
room temperature on November 29, 2000. The loading tests lasted 10
days. Results will be reported in the coming month. 

Nb Solubility. The amount of Nb solubilized from the new IE-911
(baseline) was compared to the amount of Nb in it. It was apparent
that the amount of Nb leached (about several hundred ppm) from the
samples in this experimental setup (0.5 g of IE-911 in 20 ml of pH
adjusted solution) corresponded to a fractional loss of the IE-911
mass (wt%) in the experiment. This was consistent with the leaching
of a minor Nb phase that was postulated earlier based on TEM
evidence. The results also demonstrated that the precipitation of Nb
compounds during pretreatment can be explained by variations in the
pH of the simulant that are caused by partial neutralization of the base
by exchangeable acid in the CST. These results will be useful in
developing a pretreatment regime designed to produce a sorbent that
will not be responsible for the formation of column plugs.

Gas Disengagement

Preparations continued for conducting a readiness assessment prior
to operation of the gas-disengagement-equipment tall-column test
system. A previous problem involving operation of the gas-collection
devices was addressed with a minor piping change. The operating
procedures were revised and received final validation. The piping and
instrumentation diagram was compared to the as-built condition of the
tall column to verify configuration control. A final job hazard evaluation
was performed to verify that the Problem Safety Summary identified
all hazards and controls. The tall column has been loaded with CST
and simulated salt solution. Resolution of these issues makes it highly
probable that the readiness assessment will determine that the system
can be safely operated.

Gas Generation Impact on Cs Sorption

ORNL completed a final report summarizing the CST irradiation test
results. Decontamination and decommissioning (D&D) activities for the
CST irradiation test system are almost complete. Final plans for
removal of the umbilical and CST column from the High Flux Isotopic
Reactor fuel storage pool at ORNL have been completed, but the
actual removal operation has not yet begun.

Refinement of the Ion Exchange Model

ORNL issued the report "Thermal Conductivity of IONSIV(c) IE-911(R)

Crystalline Silicotitanate and Savannah River Waste Simulant
Solutions", (ORNL/TM-2000/285). The thermal conductivities of CST-
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air and CST-average-simulant mixtures were measured over
temperature ranges of 20-130°C and 23-65°C, respectively. The
results will be used in the evaluation of alternative column designs. 

The following report received final approval: "The Effect of Alkaline
Earth Metal on the Cesium Loading of IONSIV® IE-910 and IE-911"
(WSRC-TR-2000-00406). The study investigated the influence of
several alkaline earth metals -- such as calcium, barium, and
magnesium -- on the ability of IE-911 to remove cesium from
simulated high-level waste. The studies have shown negligible
influence of these metals on performance of the sorbent.

Real Waste Tests

SRTC reviewed results of experiments measuring the cesium removal
kinetics and loading isotherm on IONSIVTM IE-911 (SRT-LWP-2000-
00155). The testing examined behavior of the sorbent with seven real-
waste samples from various SRS HLW tanks, as well as performance
using two standard simulated wastes. The performance in all cases
agreed well with predictions based upon the equilibrium model ("ZAM
model") developed at Texas A&M University.

CAUSTIC SIDE SOLVENT EXTRACTION

Waste Simulant and 2-cm Contactor Flowsheet Tests

Four-stage hydraulic performance tests in support of the 5-day CSSX
flowsheet test were completed in cold 2-cm contactors. These
hydraulic tests provided insight as to the high liquid levels observed in
some of the interstage lines. These tests showed hydraulic behavior
under extraction-section conditions that were as bad or worse than
any recent CSSX flowsheet tests. A review of the results indicated that
this behavior was due to a contactor rotor that had been operated
close to its maximum throughput. If the maximum throughput was
exceeded (as could happen during contactor startup), significant
aqueous phase could appear in the organic effluent from each stage.
This aqueous phase was recycled back to the stage from which it just
came, creating positive feedback that kept the condition from going
away. If this was the problem, then it could be corrected by increasing
the diameter of the aqueous weir in the rotor. The correction would
increase the maximum throughput (both phases) from 72 milliliters per
minute (mL/min) to about 100 mL/min. The operating throughput (both
phases) for the test was 60 mL/min. To test this theory, four rotors
were machined and tested to see if this resolves the problem. If the
test works, SRTC has requested that the 16 spare contactor rotors,
still at Argonne National Laboratory, be machined to the new weir
diameter before shipment to SRS. 

Contactor cooling in support of the 5-day test examined three ways to
keep the temperature below 30°C in the extraction section. They were
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to (1) keep the method used for the earlier flowsheet tests, (2) use
thermoelectric devices, and (3) use water cooling. The favored method
was the use of a square pipe for water cooling. This technique proved
successful at SRS. A preliminary design was given to an
engineer/designer who will work with the shop to convert it into a test
unit for a 4-stage 2-cm contactor. A cooling bath was identified for use
with this square pipe. 

An engineer/designer was requested to look at the current setup of
the 32-stage 2-cm contactor in the glovebox and devise a way to add
an additional stage. This additional stage was needed to implement
solvent washing during the 5-day test of the CSSX flowsheet
scheduled in April.

Solvent Physical/Chemical Properties

Extraction/scrub/strip (ESS) tests on 5 tank recipes and the full
simulant were repeated to obtain the sodium and potassium
distribution on scrubbing and stripping. Analysis was done by
Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP).
Results showed that 2-7 mM potassium (K) was extracted into the
solvent. Most of the Na and K were removed from the solvent during
the scrub stage, but a non-negligible concentration of K was retained
in the solvent into the first strip. No K was detected in subsequent strip
solutions. 

SRTC's first ESS validation results on the ORNL simulant were
reported. The SRTC procedure was different than performed by ORNL
and was done several degrees lower (ambient) than the normal 25oC,
but the procedure was a better approximation of what would be done
in the hot cell. The DCs value on extraction was on the order of 20%
lower after correction for temperature. Stripping values were more
than twice as high as normally observed. It was concluded that these
results do not validate the SRTC protocols. Subsequent discussions
between SRTC and ORNL involved the development of a detailed
evaluation of SRTC's techniques and ORNL staff's visit to SRTC in
early January. 

The sample analyses from the study of 4-sec-butylphenol distribution
was completed. It appeared that the 0.3 M NaOH was the most
efficient wash solution for removal of the phenol from the organic
phase. The precision of the analytical measurement appeared to be
about 5%. 

The gel permeation chromatography (GPC) column from Waters
Associates was evaluated for long term analytical measurements
during plant operation. This column was expected to use hexane as
the mobile phase and have the capability to separate the three major
components of the solvent, as well as the 4-sec-butylphenol, if
necessary. Detection would be with ultra violet absorbance at 205 nm.
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Significant progress was made in the use of the data-modeling
program SXFIT. Data files, model files, and other files necessary to
run the program were created successfully with a full understanding of
all the necessary parameters and the way they should be input. An
earlier version of SXFIT was validated, with good agreement between
the two programs. A minor problem in the computer code was
detected; this will be corrected. Modeling of data collected under our
current conditions will be initiated in January 2001. 

Nuclear magnetic resonance (NMR) determination of the partition
ratios of dibutylphosphate (DBP) between the solvent and either the
scrub or strip solutions was completed. The organic to aqueous
volume ratio was maintained at 5/1. As expected, the phosphorous
values were higher for the more acidic medium, and phosphorous
ratios fell in the range of 2-10. The final results will be given after a
more accurate evaluation of the spectra is completed.

Solvent Technology Transfer

SRS Procurement was provided a list of candidate manufacturers for
both the BOBCalixC6 and the modifier, Cs-7SB, with detailed point-of-
contact information.

Solvent Decomposition & Contactor Performance

Two time-interval performance measurements for the stripping
segment of the flowsheet were completed. No deterioration in
contactor hydraulic performance was detected.

Solvent Extraction Real Waste Testing

Work continued at ANL on the construction of a 52-stage 2-cm
centrifugal-contactor cascade for SRS. The first 36 stages are now at
SRS. Work during the holiday closedown of ANL was authorized so
that the final 16 contactor stages would be completed by January 2,
2001. They will be shipped via FedEx for arrival at SRS by the
January 3, 2001, schedule. 

Work continued on assembling the equipment for the CSSX real waste
demonstration. Construction personnel were contacted to start
assembling fabrication of the electronic equipment. The largest
schedule risks are associated with timely equipment delivery. All the
equipment should be assembled, as planned, by January 15, 2001. 

Work continues to determine distribution coefficients for the real waste
samples. Extraction distribution coefficients for the Tank 44/37
composite were determined to be approximately 11. This result was in
reasonable agreement with the measured distribution coefficient of 12
that was also determined two years ago for a Tank 43/38 composite
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with the previous generation of CSSX solvent. Work also continued on
determining the source of the lower distribution coefficients for the
samples from the other tanks.

SMALL TANK TETRAPHENYLBORATE
PRECIPITATION

Tetraphenylborate Decomposition Studies

NMR Testing

NMR testing at ORNL has been completed and the final report for
FY00 (ORNL/TM-2000/279) has been approved. 

The possibility of conducting additional NMR spectrometry work was
explored. Experiments conducted during FY00 at WSRC and ORNL
have shown that palladium catalyzes the decomposition of
tetraphenylborate, and that the form of the palladium is important to
reactivity. Questions remain regarding the precise role of lower
phenylborates and mercury in the rate of catalysis. Mercury in some
combination with palladium appeared to lead to faster rates of
decomposition, though the identity and nature of the actual active
catalyst(s) remained elusive. Diphenylborinic acid (2PB) appeared to
be involved in the catalyst cycle, but questions remain as to how and
why it influenced the decomposition more than the other lower
phenylborates (1PB and 3PB). A Technical Task Plan (TTP) has been
written and is in review for utilizing NMR spectrometry as an analytical
method to gain further insight into the degradation mechanism and
kinetics, as well as to aid in the resolution of unanswered questions
from FY00.

20-L Continuously Stirred Tank Reactor (CSTR) Studies

The report "Tetraphenylborate Catalyst Development for the Oak
Ridge National Laboratory 20-L Continuously Stirred Tank Reactor
Demonstration" (WSRC-TR-2000-00457) was routed for approval.
The report documents SRTC personnel's successful development of a
catalyst simulant for the demonstration at ORNL. The kinetic
information governed the test conditions for the recent demonstration
at ORNL and an additional integrated demonstration that will start in
January. A parallel report "Batch Studies of Sodium Tetraphenylborate
Decomposition on Reduced Palladium Catalyst" (WSRC-TR-2000-
00459) was also routed for approval. 

Work continued in preparing for run 5, the closed loop test.
Substantial progress was made on cleanup of the cells. The slurries
from run 4 were removed from Cell B and placed in a vault for future
use, if needed. All waste liquids were removed from Cells B and C.
Materials used in decontamination of Cell C were bagged and must be
removed before Health Physics Technicians can determine
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background radiation levels in the cell. The cesium source, which was
to be used in the CSSX tests, was transferred from Cell C to Cell A
where CSSX testing will take place. The ALARA plan for replacement
of the Moyno pump, installation of the redesigned palladium feed
system, and replacement of the feed tank was completed and
approved. 

An Engineering Change Form (ECF) was prepared for replacement of
the two feed drums for the 20-L system and presented at the
December 20, 2000, Change Control Board meeting. This
replacement was necessary due to the leak that occurred in the
Simulant Salt Feed Tank System during the last 12 hours of Test 4.
The feed drums were replaced with identical drums and connecting
piping, except for an existing valve between the two tanks (this valve
was unnecessary in the current design).

Antifoam Testing

Antifoam irradiation tests were completed. The irradiation impact on
the Illinois Institute of Technology (IIT) B52 antifoam is being
assessed. Preliminary data indicated that the IIT B52 was effective in
the unwashed tests (i.e., the CSTRs and the concentrate tank) but not
in the washed tests (i.e., the wash tank). IIT B52 was notably not
effective in the washed tests even when the samples were not
irradiated. 

Foaming tests with IIT B52 antifoam and the real waste sample to be
used in the upcoming real waste CSTR run were initiated. 

A meeting was held at IIT for a demonstration of the foaming condition
in the STTP process and a discussion of the causes of the foaming.
Information on the foam/antifoam mechanisms was presented and
discussions were held on the future development work necessary for
the IIT B52 antifoam, which was tested for use in the STTP process.
This included path-forward development for three areas of concern,
which had been raised regarding the B52 antifoam. These concerns
were: ineffectiveness in washed KTPB slurry, batch variability, and
shelf-life degradation. 

A budget estimate was prepared to fund recommended additional
research to investigate problems identified with the IIT B52 antifoam.
This includes degradation of the antifoam, poor performance of the
antifoam in column testing with washed precipitate, and differences
between manufacturers in the effectiveness of the antifoam. 

The task plan for the "Fate of IITB52 Antifoam Agent Across the
Precipitation, Concentration, Washing, and Hydrolysis Cycles,"
(WSRC-RP-2000-00993) was approved. 

The task plan for "Phenylboric Acid Hydrolysis Kinetics with IITB52
Antifoam," (WSRC-RP-2000-00988) was approved.
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Glass Durability (PCT) as a Function of Cooling

The funding to initiate this task was received and the TTP sent out for
review.

Real Waste Testing (CSTR)

A recovery plan for the Real Waste CSTR test at SRS was developed
and a Schedule Input Change Form (SCIF) incorporating this plan was
prepared. The SCIF was presented to the CCB on December 13, 2000
for discussion, comment, and approval. 

An equipment list of all material to be used in the fabrication of the
Real Waste CSTR test system has been completed. An SRTC
representative has been assigned to track delivery and to ensure
delivery of all items on schedule. All items on the equipment list, with
the exception of a chiller, have been ordered. The chiller will be
ordered as soon as WSRC Engineering provides the final unit
specification. 

Prints for fabrication of the test system have been transmitted to
WSRC Construction Engineering and to P&E Maintenance so that
personnel can be assigned to meet the fabrication schedule. 

Fabrication of the support structure for the control rack was initiated. A
large percentage of the equipment to be mounted on the rack was
turned over to construction. Mounting of this equipment on the rack
was initiated. 

Batch tests on the real waste samples taken from the six SRS high-
level waste tanks are continuing. Data from this set of samples
continued to exhibit the same trend and baseline behavior as seen
previously. Nine samples had attained the desired decontamination
factor. Seven of these had a measurable concentration of soluble
sodium tetraphenylborate. Only Tank 35H samples, at both ambient
and 45oC, exhibited a small amount of sodium tetraphenylborate
decomposition. All additional tests did not show signs of sodium
tetraphenylborate decomposition. Analyses to date indicate that tanks
13 and 30 have demonstrated minimal decontamination at low
temperature. An additional 0.03 M NaTPB, in excess of that required
to precipitate the remaining K+, was added to these samples on
December 20, 2000, to promote decontamination in these samples. 

A draft document titled "Small Tank Tetraphenylborate Catalyst
Synergism Studies" was completed and distributed for review.

PROGRAM MANAGEMENT

Revised: March 6, 2001
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Performer Profile

Interview with: Duane Adamson, Principal Engineer
Meet Duane Adamson. Duane
works in the Thermal Fluids
Laboratory Group for the
Savannah River Technology
Center (SRTC). He's worked at
the Savannah River Site for 13
years; ever since he graduated
from the University of Kentucky
in 1988.

"At that time, Dupont was the
site contractor. Westinghouse
Savannah River Company
assumed the contractor
management role in 1989,"
Duane explained. "I continued
to work at the site while I
received my master's degree
from the University of South
Carolina."

Ties to the Tanks Focus Area 
In addition to his staff duties at SRTC, Duane is also the principal
investigator for the Tanks Focus Area (TFA) task on Alternative
Filtration Technologies. This task is investigating materials to
replace the typical glass filter elements used in high efficiency
particulate air filter systems across the DOE complex. The glass
filters are costly to replace and dispose, and also expose workers
to high radiation doses.

Duane said that SRTC initiated this activity, and the TFA stepped
in to provide support when the site included a "site need" in its
annual planning cycle.

"Additional funding is always good, plus Mike Terry (the TFA
Safety Technology Integration Manager) does a good job of
communicating and sharing technology information with the
participants, and interfacing with site customers to get them
involved in the project," Duane said.

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer
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In his role as the principal investigator, Duane interfaces with TFA
staff, commercial vendors, the National Energy Technology
Laboratory (NETL), and oversees and conducts research and
testing.

"I'm the chief cook and bottle washer," Duane joked. The task is
serious enough, though. "The project has the potential for a great
deal of impact -- improving safety, ease of operation, and
reducing disposed waste volumes," Duane emphasized.

Two vendors are currently developing alternative filter systems,
one using metal and the other using ceramic. Duane said
progress on the work is going very well technically. Duane
stressed that ownership by the customer will be key for future full-
scale demonstrations of the new filters systems.

"Budgets are tight and projects that don't help today's operation
do not get as much attention," Duane explained. The project is
currently on schedule to select a system for full-scale
development by the end of this year.

We Don't Need No Stinking Germs 
A related project that recently hit the TFA screen IS getting some
attention. Lawrence Livermore National Laboratory (LLNL) staff
are designing a bio-aerosol facility where research will involve
countering bio-terrorism. Because of the volatility of the materials
that will be developed and evaluated, the facility will require an
extremely robust ventilation system. The facility design assumes
that the conventional glass-fiber HEPA air filters will periodically
blow out due to weakening from moisture; as a result, LLNL staff
are searching for a stronger alternative media.

"It turns out that LLNL also had a filter test facility they were
preparing to shut down and offered it to the Oak Ridge
Reservation. They got to talking and the ORR guy mentioned the
work we were doing on the alternative filtration task," Duane
explained. "They're very interested and will follow our progress.
Our program is providing some filters to LLNL for testing in house
as part of our technology sharing. "
Meanwhile, Back at the
Ranch...

In real life, Duane grew up just
outside of Lexington, Kentucky.
He now lives with his wife,
Laurie, and three sons on a 26
acre horse farm in Aiken, SC.

"That's not all that much
property around here," Duane
said. We'll take his word for it.
But what does he do with all that
space? "My wife raises horses,"
he explained. "It started out as a
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kind of hobby, but it's grown to
the point where we're going to
start breeding and selling them."

Duane and this three boys share another hobby: collecting old
tools. Duane said the barns are stocked with hundreds of
wrenches and tools, mostly from the 1800s.

FUN FACT
Duane shares a common
interest with Mike (Terry):
playing the guitar. "Whenever
Mike's in town for a project
meeting, we get together and
strum a few bars."

Duane's boys - Nathan (11), Eric
(9), and Jon (7) play too, but he
said they're still too young yet to
take it seriously.

"They do NOT play music,"
Duane emphasized. "I call them
the 'Fred Flintstone Band' -
company shows up and they
pull out the electric guitars and
start banging around on them.
They like the amp because it's
loud and the electric guitar is
not as hard on the fingers," he
explained. "They're more into
video games."
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Pit Viper in the News

(Photo provided by Pacific Northwest National Laboratory)

The Pit Viper is a remotely
operated robotic technology
under development through a
joint project between the
DOE's Tanks Focus Area and
Robotics (RBX) Crosscutting
Program. The technology has
the potential to significantly
reduce radiation exposures to
tank farms operations
personnel conducting repair
and maintenance work in
valve pits at the Hanford Site.

Successful testing and
demonstrations of the system
have resulted in widespread
media coverage of the
technology during the past
several months. We
encourage you to use your
web browser to search the
sources listed below for media
information on the Pit Viper.

Newspapers: 
Seattle Daily Journal of Commerce, June 6, 2001 
South County Journal, Kent, WA, June 6, 2001 
Olympian, Olympia, WA, June 6, 2001 
Daily News, Longview, WA, June 6, 2001 
Daily World, Aberdeen, WA, June 6, 2001 
Tri-City Herald Newspaper, June 6, 2001 
Sun, Bremerton, WA, June 7, 2001 
Peninsula Daily News, Port Angeles, WA, June 8, 2001 
Seattle Times, June 10, 2001 
Hanford REACH, June 11, 2001 
Daily News, Lebanon, PA, June 17, 2001 
Cortland Standard, Cortland, NY, June 18, 2001 
Herald-News, Joliet, IL, June 20, 2001 
Bellefontaine Examiner, Bellefontaine, OH, June 21,
2001
Standard - Speaker, Hazleton, PA, June 22, 2001 
Tribune-Democrat, Johnstown, PA, June 22, 2001 
Intelligencer, Wheeling, WV, June 23, 2001 
Sunday Gazette, Schenectady, NY, June 24, 2001

Pit Viper project partners
include: CH2MHill Hanford
Group, Numatec Hanford, Oak
Ridge National Laboratory,
Pacific Northwest National
Laboratory, and the
Hazardous Materials
Management Emergency
Response (HAMMER) Facility.
For technical information,
contact the RBX Pit Viper
Project Manager, Sharon
Bailey, at 509-375-2243, or
the TFA Retrieval Technology
Manager, Pete Gibbons, at
509-372-4926.

http://www.tanks.org/
http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://archives.seattletimes.nwsource.com/cgi-bin/texis/web/vortex/display?slug=pitviper10m&date=20010610&query=pit+viper
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Huntsville Times, Huntsville, AL, June 26, 2001 
Montana Standard, Butte, MT, June 27, 2001 
Hubbard City News, Hubbard City, TX, June 28, 2001
American, Somerset, PA, July 10, 2001

Magazines/Publications: 
Initiatives in Environmental Technology Investment
(Summer 2001)
Northwest Market Update News Magazine (June 2001)
Sharing the Excitement of Science (June 2001)

Radio: 
KONA radio, Tri-Cities, WA (June 5, 6, 7)

Television: 
ABC News, Tri-Cities, WA affiliate 
CBS News, Tri-Cities, WA affiliate 
NBC News, Tri-Cities, WA affiliate

Internet:
Beyond 2000 
Pollution Online 
CNN Online 
DOE Pulse 
Inside Energy EXTRA - June 5, 2001 
United Press International (UPI) June 9, 2001 
Engineering News-Record - July 23, 2001 (will also
come out in hardcopy)

 

Reviewed: July 23, 2001
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Acronyms and Abbreviations

AOP Annual Operating Plan

CSSX Caustic Side Solvent Extraction

CST crystalline silicotitanate

CST-IX CST (non-elutable) Ion Exchange

DNFSB Defense Nuclear Facilities Safety Board

DOE U.S. Department of Energy

DSS decontaminated salt solution

DTA differential thermal analysis

DWPF Defense Waste Processing Facility

EM Office of Environmental Management

EM-40 Office of Project Completion

EM-50 Office of Science and Technology

EPA U.S. Environmental Protection Agency

ES-MS electrospray mass spectrometry

ETF Effluent Treatment Facility

FFA Federal Facilities Agreement

FTIR Fourier transform infrared (spectroscopy)

FY fiscal year

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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GC-MS gas chromatograph-mass spectroscopy

HFIR High Flux Isotope Reactor

HQ Headquarters (DOE)

HLW high-level waste

HM H modified (SRS enriched uranium solvent extraction
process)

HPLC high pressure liquid chromatography

ITP In-Tank Precipitation

IWO Internal Work Order

mM millimolar

MST monosodium titanate

MTZ Mass Transfer Zone

NAS National Academy of Sciences

NMR nuclear magnetic resonance

PCCS Product Composition Control System

PEG Program Execution Guidance

PHA precipitate hydrolysis aqueous

QA quality assurance

R&D research and development

SCDHEC South Carolina Department of Health and Environmental
Control

SDF Saltstone Disposal Facility

SEIS Supplemental Environmental Impact Statement

SEM scanning electron microscope

SME Slurry Mix Evaporator



TFA - Acronyms and Abbreviations

http://emslws03/tfa/spp1/acronyms.htm[10/13/2009 11:32:52 AM]

SOWM Statement of Work Matrix

SPP Salt Processing Project

SRAT Slurry Receipt Adjustment Tank

SRS Savannah River Site (DOE)

SRTC Savannah River Technology Center

STP Site Treatment Plan (SRS)

STTP Small Tank Tetraphenylborate Precipitation

SWPF Salt Waste Processing Facility (proposed SPP facility)

TCLP toxicity characteristics leach procedures

TCR Technical Change Request

TEM transmission electron microscopy

TFA Tanks Focus Area

TGA thermogravimetric analysis

TPB tetraphenylborate

TTP Technical Task Plan

TRU transuranic

TWG Technical Working Group

WSRC Westinghouse Savannah River Company

ZAM Zheng-Anthony-Miller (CST equilibrium model)
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1.0 Introduction
The Department of Energy's (DOE) Savannah River Site (SRS) high-level
waste (HLW) program is responsible for storage, treatment, and
immobilization of HLW for disposal. The Salt Processing Project (SPP) is
the salt (soluble) waste treatment portion of the SRS HLW cleanup effort.
The overall SPP encompasses the selection, design, construction and
operation of treatment technologies to prepare the salt waste feed material
for treatment at the site's Saltstone Production Facility (SPF) and vitrification
facility (Defense Waste Processing Facility [DWPF]). Major radionuclides
that must be removed from the salt waste and sent as feed to DWPF include
actinides, strontium (Sr), and cesium (Cs).

In March 2000, DOE-Headquarters (HQ) requested the Tanks Focus Area
(TFA) to assume management responsibility for the SPP technology
development program at SRS. The TFA was requested to conduct several
activities, including review and revision of the technology development
roadmaps, development of down-selection criteria, and preparation of a
comprehensive research and development (R&D) Program Plan for three
candidate Cs removal technologies, as well as the alpha and Sr removal
technologies that are part of the overall SPP. The three Cs removal
candidate technologies are Crystalline Silicotitanate (CST) Non-Elutable Ion
Exchange, Caustic Side Solvent Extraction (CSSX), and Small Tank
Tetraphenylborate Precipitation (STTP).

This plan describes the technology development needs for each process
that must be satisfied to reach a down-selection decision, as well as a
subset of continuing technology development to support conceptual design
activities. Previous results are summarized, recent FY00 results are
described, and plans for FY01 work are provided in Section 7.0. Funding
requirements and project schedules for the R&D workscope are presented
in Section 8.0. TFA's roadmap reviews and other identified initiatives
outside the original baseline are incorporated in the roadmaps and logic
diagrams shown in Appendix A of this plan.

| Home | Executive Summary | Acknowledgements | Acronyms | Section 1 | Section 2 |
Section 3 | Section 4 |

| Section 5 | Section 6 | Section 7 | Section 8 | Section 9 | Section 10 | Appendix A |
Appendix B | Appendix C |

Revised: January 9, 2001

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.srs.gov/general/srtech/spp/index.html


TFA - 1.0 Introduction

http://emslws03/tfa/spp1/1.htm[10/13/2009 11:32:57 AM]

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 2.0 Background

http://emslws03/tfa/spp1/2.htm[10/13/2009 11:32:59 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

2.0 Background
The SRS Site Treatment Plan (STP) and Federal Facilities Agreement
(FFA) call for emptying the site's HLW tanks and closing the "old style"
tanks. All waste tanks must be empty of existing waste by 2028 to comply
with the STP and FFA. To complete this mission, the HLW system at SRS
must retrieve the tank waste and convert the HLW into solid waste forms
suitable for disposal. Both the long-lived and short-lived radioisotopes in the
waste will be incorporated into borosilicate glass (vitrified) in the DWPF as a
precursor to transporting the material for disposal to the national HLW
repository. To make this program economically feasible, the SRS
implementing technology must limit the volume of HLW glass produced by
removing a significant portion of the non-radioactive salts as incidental
wastes for subsequent on-site LLW disposal.

To achieve this mission, the SRS contractor, E.I. duPont De Nemours and
Company successfully demonstrated the In-Tank Precipitation (ITP)
process both on a moderate and full-scale basis with actual SRS waste in
the 1980s. The ITP process separates the Cs isotopes from the non-
radioactive salts to enable processing the decontaminated salt solution
(DSS) in the existing SPF to produce a grouted low-level waste (LLW) form
for disposal in the existing Saltstone Facility. By 1995, Westinghouse
Savannah River Company (WSRC) completed design and construction
activities for the ITP production facility.

During radioactive startup of ITP in 1995, higher than predicted benzene
releases occurred. WSRC initiated laboratory and facility tests to determine
the cause of the escalated benzene generation and to return the facility to a
safer status by removing the benzene contained within the facility.

In August 1996, the Defense Nuclear Facility Safety Board (DNFSB) issued
Recommendation 96-1. The DNFSB recommended that operations and
testing in the ITP Facility not proceed without an improved understanding of
the mechanisms of benzene generation, retention, and release. In response
to DNFSB Recommendation 96-1, WSRC studied the chemical, physical,
and mechanical properties of the ITP process to investigate and explain
benzene generation, retention, and release. This research lasted from
August 1996 through March 1998.

In January 1998, conclusions from the test program showed that benzene
release rates associated with ITP facility operation could exceed the
capability of the current ITP hardware and systems to assure safe
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operations at the production rate needed to support the STP and FAA. On
January 22, 1998, WSRC informed the DOE that the chemistry testing
demonstrated that the existing system configuration could not cost-
effectively meet the safety and production requirements for the ITP facility.
WSRC recommended that a Systems Engineering Team conduct a study of
alternatives to the current system configuration.

On February 6, 1998, the DOE Assistant Secretary for Environmental
Management (EM) approved a DOE-Savannah River (DOE-SR) plan-of-
action to suspend startup-related activities and undertake a systems
engineering study of alternatives to ITP. On February 20, 1998, DOE-SR
concurred with the WSRC evaluation of the ITP chemistry data, instructed
WSRC to suspend ITP startup preparations, and directed WSRC to perform
an evaluation of alternatives to the current system configuration for HLW salt
removal, treatment, and disposal.

On March 13, 1998, the WSRC HLW Management Division chartered the
Systems Engineering Team (Team) to systematically develop and
recommend an alternative method and/or technology for disposition of HLW
salt waste. DOE approved the WSRC-selected Team on March 31, 1998.
Team members provided expertise in systems engineering, process
engineering, operations, waste processing, science, safety and regulatory
engineering, chemistry, and chemical processes. Team members also
provided viewpoints from other DOE Complex facilities with large radioactive
waste disposal programs, international radioactive waste disposal
programs, and industry. Resources dedicated to and managed by the Team
included the WSRC engineering personnel and an administrative support
staff. R&D support and management came from the Savannah River
Technology Center (SRTC). Additional R&D support came from the DOE
national laboratories - including Oak Ridge and Argonne National
Laboratories - and several universities.

The system engineering studies evaluated over 140 alternatives processes
and reduced the list of alternatives to four candidates: CST, CSSX, STTP,
and Direct Grouting (with no Cs removal). Further review eliminated Direct
Grouting as an option and R&D efforts have focused on the CST, CSSX and
STTP.

On April 13, 1998, the DOE-HQ chartered an additional group, the
Independent Panel for Evaluation, to assess the progress and direction of
the systems engineering effort. The Systems Engineering Team integrated
feedback from the Independent Panel for Evaluation into the definition of
research activities.

In 1999, DOE-HQ asked the National Academy of Sciences (NAS) to
independently review the evaluation of technologies to replace ITP. NAS
issued a letter report in October 1999 and their final report was issued in
August 2000. As a result of the interim NAS review, the DOE Under
Secretary and the Assistant Secretary for EM jointly agreed that further
research and development on each alternative was required to reduce
technical uncertainty prior to a down-selection decision. Accordingly, DOE
postponed plans to issue a draft Request for Proposal to the private sector
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seeking input on design and construction of the needed treatment facilities.
DOE-SR also delayed the issuance of the Draft Supplemental
Environmental Impact Statement (SEIS) on SRS HLW treatment
alternatives pending further development of salt processing technology
alternatives.

In March 2000, DOE-HQ requested the TFA to assume management
responsibility for the SPP technology development program at SRS. The
TFA was requested to review and revise the SPP technology development
roadmaps, develop down-selection criteria, and prepare a comprehensive
R&D Program Plan for the three candidate Cs-removal technologies, as well
as the alpha- and Sr-removal processes that are a part of the overall SPP.
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4.0 Functional Requirements for the Salt
Processing Process
As described in Section 3.0 above and in the Final Supplemental
Environmental Impact Statement (SEIS) (DOE/EIS-0082-S), the existing
SRS HLW System consists of seven interconnected facilities operated for
the DOE by the HLW and Solid Waste Divisions of the WSRC. These
separate facilities function as one large waste treatment plant.

As an integral part of the mission, the SRS HLW System must immobilize
the key radionuclides in the salt for final disposition in support of
environmental protection, safety, and current and planned missions. In
1994, the SEIS projected Salt Processing using ITP and Late Wash facilities
to yield a precipitate slurry containing Cs-137 suitable for transfer to and
processing in the DWPF. Plans also called for the ITP process to produce a
decontaminated salt solution (DSS) for conversion to saltstone, a solid LLW,
for disposal at the SRS.

Although any alternative process to ITP would be specifically developed to
enable HLW salt disposition, the impact on all HLW facilities and processes
at SRS must also be addressed. Functionally, the selected alternative must
interface safely and efficiently with the processing facilities within and
outside of the HLW System. The timing for selection of an alternative needs
to support tank farm space and water inventory management, the STP, and
the FFA for tank closure. Table 4.1 summarizes key functional requirements
and the schedule to recover HLW storage space and meet the FFA/STP
that any alternative must fulfill.

Table 4.1. Key Functional Criteria

FOCUS
AREA

FUNCTIONS

Safety Hazard
Assessment
(HAD)

Provide a facility that meets the requirements of a non-reactor nuclear
hazard category 2 and low chemical hazard category.

Interface
Streams

DWPF
Recycle

DWPF Glass

 

Support tank farm space management and DWPF recycle evaporator
strategy.

Provide a Cs-containing product that supports glass waste form
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SPF Feed

Tank 49H

Tank 50H

New Waste
Form

requirements relative to durability, crystallization temperature, Na
content, and viscosity.

Provide a Decontaminated Salt Solution (DSS) product that meets
Waste Acceptance Criteria relative to producing a non-hazardous
saltstone waste form suitable for disposal as low-level solid waste at
the SRS.

Support Tank Farm space management strategy to recover Tank 49H
for HLW storage.

Support Tank Farm space management strategy to recover Tank 50H
for HLW storage.

Comply with DOE-RW HLW repository requirements.

Nominal DF

Sr DF

TRU DF

Cs DF

Provide a Sr DSS concentration of <40 nCi/g, which equals a nominal
DF = 5 (overall average).

Provide a TRU DSS concentration of < 18 nCi/g, which equals a
nominal DF = 12 (overall average).

Provide a Cs DSS concentration that enables conversion to a solid
low-level waste form suitable for near-surface disposal at the SRS.

For processes that remove Cs, Cs-137 <45 nCi/g is required to
enable processing and disposal in the existing Saltstone
Production Facility and disposal in the existing Saltstone
Disposal Facility, which equals a nominal DF = 8000 (overall
average).

For processes that do not remove Cs, Cs-137 must be within
NRC Class C limits.

Schedule

HLW Storage

FFA

STP

 

Support Tank Farm space management strategy to support site
missions (timely startup of new process by 2010).

Support readiness for closure of all waste tanks by 2028.

Support readiness for closure of old style tanks by 2020, and an
average glass canister production rate of 200 canisters/yr.
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5.0 Description Of Radionuclide Removal
Processes

5.1 Alpha and Sr Removal

For STTP, alpha (i.e., selected actinides) and Sr removal occurs simultaneously with
precipitation of Cs (see Figure 5.1). In contrast, the current preconceptual design for
CST Non-Elutable Ion Exchange alternative - using the sorbent IONSIV® IE-911 -
and the CSSX alternative both require removal of Sr and transuranic (TRU)
radionuclides in advance of removing Cs from the solution (see Figure 5.2). In
addition to the process complexity added through extra equipment, the latter two
options also require solid-liquid separation in preparation for further processing.
Previous studies showed a low filtration flux during the solid-liquid separation step.
1,2,3 Because of the lower fluxes, the CST and CSSX processes require larger
filtration equipment, process vessels and storage vessels to maintain the desired
waste processing rate.

Figure 5.1 Alpha and Sr Removal Flow Diagram for Small Tank
Tetraphenylborate Precipitation

Figure 5.2 Alpha and Sr Removal Flow Diagram for CST Non-Elutable
Ion Exchange and Caustic Side Solvent Extraction

http://apps.em.doe.gov/ost/mainpubs.html
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5.2 Cs Removal by CST Non-Elutable Ion Exchange

In the proposed CST Non-Elutable Ion Exchange process (see Figure 5.3), salt
solution (6.44 M sodium [Na]) is combined with dilution caustic and spent solutions
from filter cleaning and other aqueous streams generated from resin loading and
unloading operations in the Alpha Sorption Tank (AST) within the shielded facility.
Soluble alpha contaminants and 90Sr are sorbed on monosodium titanate (MST)
solids that are added as a slurry to the salt solution in the AST. The solution is
diluted to ~5.6 M Na in the AST in the combined waste stream that is fed to filtration.

After sampling to confirm the soluble alpha and Sr concentration is reduced to an
acceptably low level, the resulting slurry is filtered to remove MST and entrained
sludge solids that may have accompanied the salt solution to the AST. Clarified
filtrate is transferred to the Recycle Blend Tank, which serves as the feed tank for
ion exchange column operation.

Figure 5.3 CST Non-Elutable Ion Exchange Flow Diagram
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Two key aspects of the CST process are the loading CST into the train of ion
exchange columns and rotation of the columns as they become loaded with Cs. The
ion exchange train consists of three operating columns in series, identified as lead,
middle and guard columns, where the Cs is sorbed onto the CST. A fourth standby
column is provided to allow continued operation while Cs-loaded CST is removed
and fresh CST is added to the previous lead column. The effluent from the guard
column is passed through a fines filter to prevent Cs-loaded fines from
contaminating the salt solution. The filtered salt solution flows to one of two Product
Holdup Tanks (not shown) and the activity is measured to ensure it meets the
saltstone limit for Cs. After analysis confirms adequate decontamination, the DSS is
transferred to one of two DSS Hold Tanks and stored until it can be transferred to Z
Area for processing and disposal as saltstone.

Rotation of the columns and processing of the Cs-loaded CST occurs as follows.
When the lead column in the train is close to saturation (expected to be >90% Cs
loading), that column is removed from service, the middle column becomes the lead
column, the guard column becomes the middle column, and the fresh, standby
column becomes the guard column. The Cs-loaded CST from the first column is
then sluiced with water into one of two Loaded Resin Hold Tanks where it is
combined with the solids from the fines filter. Excess sluicing water is removed to
produce a 10 wt% CST slurry in water. The excess water is sent to the Alpha
Sorption Tank. The CST slurry is stored in the Loaded Resin Hold Tank until it can
be transferred to the DWPF for incorporation into HLW waste glass.

Before being loaded into a column, the CST resin must undergo two treatments.
First, the CST is loaded into the Column Preparation Tank, similar in dimensions to
an ion exchange column bed. The CST is then backflushed with water to remove
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the fines. These fines are removed by a filter for disposal as industrial waste. The
second treatment involves a 24-hour caustic soak. The as-received CST is in the
hydrogen form. The resin is converted to the Na form by circulating a sodium
hydroxide (NaOH) solution through the Column Preparation Tank for 24 hours. The
material is then loaded into an empty standby column by sluicing with water.

After loading the column, sufficient water must be retained in the column to cover
the resin bed and exclude air which could cause channeling in the bed. Prior to
placing the loaded standby column in service, the water must be displaced by a 2 M
NaOH solution. If this is not done, Al may precipitate from the initial salt solution
feed as the pH is reduced by mixing with the residual water. A similar NaOH flush is
required after the bed is removed from service to avoid precipitating Al from salt
solution remaining in the column after feed is stopped. After the NaOH flush, the
CST loaded with Cs is sluiced from the bed with water. As noted above, these
flushes are sent to the Alpha Sorption Tank and combined with clarified salt solution.

5.3 Cs Removal by Caustic Side Solvent Extraction

The basic principle of solvent extraction is to use a sparingly soluble diluent material
that carries an extractant that will complex with the Cs ions in the caustic solution.
The decontaminated aqueous stream (raffinate) is then sent to the SPF for disposal.
The Cs contained in the organic phase (solvent) is then stripped into an aqueous
phase ready for transfer to DWPF. The solvent is recycled.

Prior to treatment by solvent extraction, actinides and Sr are removed from the
waste by sorption with MST. The resulting slurry is then filtered to remove the MST
and sludge solids.

The CSSX process uses a novel solvent system made up of four components:
calix[4]arene-bis-(tert-octylbenzo-crown-6) known as BOBCalixC6, 1-(2,2,3,3-
tetrafluoropropoxy)-3-(4-secbutylphenoxy)-2-propanol, known as modifier Cs7SB,
trioctylamine known as TOA, and Isopar L, as a diluent. The solvent is contacted
with the alkaline waste stream in a series of countercurrent centrifugal contactors
(the extraction stages). The resulting clean aqueous raffinate is transferred to the
SPF for conversion to saltstone. Following Cs extraction, the solvent is scrubbed
with dilute acid to remove other soluble salts from the solvent stream (the scrub
stages). The scrubbed solvent then passes into the strip stages where it is contacted
with a very dilute (0.001 M) acid stream to transfer the Cs to the aqueous phase.
The aqueous strip effluent is transferred to the DWPF. Figure 5.4 contains a
schematic representation of the proposed solvent extraction flowsheet.

In the extraction stages, Cs and nitrate are extracted into the solvent phase. The Cs
is stabilized in the solvent phase by the calixarene molecule while the nitrate ion is
stabilized by the modifier molecules. Due to the complimentary geometry and
electronic environment in the cavity of the calixarene molecules, Cs is removed in
dramatic preference to other cations, in particular Na and potassium (K). This
selectivity is more than two orders of magnitude versus K and more than four order
of magnitude versus Na. This high selectivity is required to achieve the desired
separation of the Cs ions from the bulk Na ions, resulting in a concentrated stream
of Cs nitrate for vitrification.
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Figure 5.4 Caustic Side Solvent Extraction Flow Diagram

In the proposed process, the Cs concentration in the organic phase is 3.5 times that
in the aqueous feed solution. For a typical HLW feed solution containing 0.14
millimolar (mM) Cs, the concentration in the organic stream leaving the extraction
stages is approximately 0.5 mM. Note that this is significantly below the 10 mM
concentration of calixarene in the solvent. Thus, a large excess of available
calixarene sites are available for extraction. However, due to the high concentrations
of Na and K in the feed stream, a measurable quantity of both Na and K are
extracted, and thus take up a small portion of the sites. In addition, some Na and K
ions are extracted directly by the modifier. Section 7.3 describes this technology in
greater detail and identifies other issues (e.g., solvent preparation, solvent cleanup,
and organic waste) that are involved in implementation of it.

To provide an essentially pure Cs nitrate product stream, the K and Na are scrubbed
from the organic phase using two scrubbing stages between the extraction and strip
stages. The scrub solution joins the aqueous phase in the extraction section of the
contactor cascade. In addition to removing Na and K from the organic phase, the
scrub stages also remove Al, Fe and Hg. The scrub stages also neutralize any
caustic carryover from the extraction stages. The neutralization is essential to
control precipitation and to allow stable operation of the stripping stages. Since the
strip stages employ a weak acidic solution, introduction of caustic into the strip
stages would likely result in significant pH shifts and thereby diminish process
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operability.

In the strip stages, the presence of lipophilic anionic impurities (e.g.,
dibutylphosphate, dodecylsulfate) has the potential to greatly reduce stripping
performance. Such impurities could possibly come from the waste or from solvent
radiolysis. To remedy the potential effects of these impurities, TOA is added to the
solvent. This amine remains essentially inert in the extraction section of the process
but converts to the trioctylammonium nitrate salt during scrubbing and stripping. This
salt remains in the organic phase and allows the final traces of Cs in the solvent to
be stripped by supplying any anionic impurities in the solvent with equivalent cationic
charges. 4

Over long periods of time, either the modifier or the calixarene may degrade. The
most likely degradation is that of the modifier to form a phenolic compound that is
highly soluble in the organic phase in contact with acid solutions. However, the
modifier was designed so that the phenolic compounds would distribute
preferentially to alkaline aqueous solutions, either the waste itself or NaOH wash
solutions. Gradual degradation of the solvent will result in some loss of
performance, owing both to loss of the calixarene, modifier, and amine and to
buildup of various degradation products. The proposed flowsheet contains two
additional unit operations intended to maintain solvent performance.

The two proposed unit operations involve first an acidic wash of the solvent followed
by a caustic wash of the solvent. These two wash stages are intended to remove
any acidic or caustic impurities that may accumulate in the solvent system over time.
In particular, the caustic wash is known to remove many of the modifier and diluent
degradation products. In addition, the proposed flowsheet has assumed the solvent
will be replaced on an annual basis to maintain system performance. Spent solvent
will be incinerated.

The aqueous output streams from the CSSX process will contain either soluble
solvent components and/or entrained organic phase. This may represent an
economic concern due to loss of the expensive solvent components or a problem in
downstream operations. The proposed process contains two additional contactor
stages designed to remove soluble organics and in particular to remove solvent from
the exiting raffinate stream. A small amount of Isopar L is introduced into these
stages and used to separate the solvent from the aqueous phase. The aqueous
phase from these stages is then sent to a settling tank where any remaining
entrained organic (mostly the Isopar L) is allowed to float and is decanted. From the
settling tank, the raffinate is transferred to one of two hold tanks to allow decay of
the short half-life gamma from Ba-137m in the raffinate stream. These two tanks are
sized to allow sufficient hold time for gamma decay to facilitate determination of
whether the target decontamination has been met to allow transfer of the raffinate
material to the SPF. The wash solutions from the organic clean up process are also
transferred to the SPF.

A similar solvent recovery process has been designed for the strip effluent. The
proposed process contains two additional contactor stages designed to remove
soluble organics from the exiting strip effluent. Again, a small amount of Isoparâ L is
introduced into the stages and used to extract any of the solvent from the aqueous
phase. The aqueous phase leaves the cleanup stage and is transferred to a settling
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tank where the Isoparâ L is allowed to float and is decanted. The Isoparâ L added in
the two solvent recovery processes is sent to the CIF.

Note that the feed stream is fed to the process from a 30,000 gallon tank.
Decoupling of the actinide removal section of the flowsheet is provided by the
111,000 gallon filter feed tank. The aqueous strip effluent leaves the settling tank
and is sent to a large storage tank (60-day capacity). The use of a large tank
provides for some decoupling of the solvent extraction process and the DWPF. The
solvent extraction process can only operate as long as DWPF is operating or
storage volume remains in the tanks between the solvent extraction process and
DWPF. Cold chemical feed tanks have generally sized to provide one day of
process operation. These feed tanks are fed from larger feed makeup tanks that will
provide a buffer in operations to allow for limited (less than a week) outages of
process water and other input chemicals.

Strip effluent storage is provided to accommodate the differences in cycle times for
the SRAT in DWPF and to allow for disengagement of any organic carry-over from
the extraction process. Strip effluent will be provided at a rate of 1.5 gpm, thereby
eliminating the need for an evaporator. The strip effluent transferred to DWPF is
assumed to contain the diluent at the saturation limit (<1 mg/L). The strip effluent is
evaporated in the DWPF SRAT where the nitric acid content is used to offset the
nominal nitric acid requirement. The effluent would contain <0.01 M Na, and <0.001
M of other metals.

5.4 Cs Removal by Small Tank Tetraphenylborate
Precipitation

In the STTP process (see Figure 5.5), salt solution is received into a Fresh Waste
Day Tank located in the new facility. For this continuous precipitation process, salt
solution, Na TPB solution, MST slurry, spent wash water and dilution water are
continuously added to the first of two Continuous Stirred Tank Reactors (CSTR)
located in the new facility. Sufficient dilution water is added to the first CSTR to
reduce the Na molarity to ~4.7 M to optimize conditions for precipitation and MST
sorption reactions. The first CSTR feeds a second CSTR in which precipitation is
completed. In the CSTRs, soluble Cs and K are precipitated as TPB salts and Sr
and actinides (U, Pu, Am, Np and Cm) are sorbed on the MST solids. The resulting
slurry, containing ~1 wt% insoluble solids, is transferred from the second CSTR to
the Concentrate Tank from which the slurry is continuously fed to a cross-flow filter
to concentrate the solids, which contain most of the radioactive contaminants. DSS
filtrate is transferred to a Filtrate Hold Tank from the filter unit and stored until it can
be transferred to the existing SPF, where it is converted to saltstone for disposal in
the SDF.

Figure 5.5 Small Tank Tetraphenylborate Precipitation Flow
Diagram
(Click on Figure for Larger Version)
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After concentrating the slurry to 10 w%, and accumulating 4,000 to 5,000 gallons in
the Concentrate Tank, the slurry is transferred to the Wash Tank and washed to
remove soluble Na salts by adding process water and removing spent wash water
by filtration. Na TPB removed in the wash water can be recovered by recycling the
spent wash water to the first CSTR. Spent wash water is either recycled to the first
CSTR to provide a portion of the needed dilution water or sent to the Filtrate Hold
Tank and on to the SPF for conversion to saltstone for disposal in the SDF. At the
end of the washing operation, 10 wt% slurry is transferred to the Precipitate Storage
Tank for staging. The slurry is then processed through the acid hydrolysis unit
operation and eventually vitrified. Recovered by-product benzene from acid
hydrolysis is transferred to the CIF and incinerated. The aqueous product from acid
hydrolysis is combined with sludge feed in the DWPF and incorporated into HLW
waste glass.

In the initial proposal for the Small Tank TPB alternative, washed 10 wt% slurry was
to be processed using the existing acid hydrolysis process equipment installed in
the DWPF Salt Cell. However, a tank farm salt/space management strategy
recommends using the DWPF Salt Cell for housing an acid evaporator. This
development, coupled with the limiting design capacity of the existing acid
hydrolysis processing equipment, led to the acid hydrolysis process being moved to
the SWPF. The equipment will be sized such that the production rate will match the
desired waste removal rate. Moving the acid hydrolysis operation to the new facility
offers the advantage of confining the operations involving benzene generation and
handling to a single facility, but the footprint of the proposed facility will increase for
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this alternative.
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6.0 Technology Development Needs
A large number of technical issues and concerns have been identified in
previous phases of the SPP. Evaluation of these issues and concerns has
led to a small number that are believed to represent high technical risks to
implementation of the four processes described in this R&D Program Plan.
These high risk areas and the technology needs they represent must be
resolved satisfactorily prior to Cs removal technology down-selection.

Tests to resolve these issues are generally conducted first with simulated
wastes, but final confirmation of key parameters and flowsheet
demonstrations will be conducted with real waste samples. Three standard
SRS waste simulants are normally used to bound SRS HLW compositions
(see Table 6.1). These compositions, and preparation instructions, are
provided to all participating laboratories as documented in D. D. Walker,
"Preparation of Simulated Waste Solutions", WSRC-TR-99-00116, March
15, 1999. In certain experiments, other components (like lipophilic organic
anions for solvent extraction tests) may be added or concentrations of
individual components may be varied to examine specific effects.

Table 6.1 Composition of Simulated Waste Solutions

 Concentrations (molar)

Component Average High OH- High NO3
-

Na+ 5.6 5.6 5.6

K+ 0.015 0.030 0.0041

Cs
+ 0.00014 0.00037 0.00014

OH- 1.91 3.05 1.17

NO3
- 2.14 1.10 2.84

NO2
- 0.52 0.74 0.37

A102- 0.31 0.27 0.32

CO3
2- 0.16 0.17 0.16

SO4
2- 0.15 0.30 0.22

CI- 0.025 0.010 0.040

F- 0.032 0.010 0.050

PO4
3- 0.010 0.008 0.010

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - 6.0 Technology Development Needs

http://emslws03/tfa/spp1/6.htm[10/13/2009 11:33:06 AM]

C204
2- 0.008 0.008 0.008

SiO3
2- 0.004 0.004 0.004

MoO4
2- 0.0002 0.0002 0.0002

The key technology needs for each process are summarized below.

6.1 Alpha and Sr Removal

The program proposes the addition of MST to remove portions of the
soluble U, Pu, Np, and Sr contained in the waste stream. Design efforts
require an understanding of the rate and equilibrium loading of these
components as a function of temperature, ionic strength and mixing to
support both the CSTR and the batch reactor designs. Initial data from
batch reactor studies indicates that the MST reaction kinetics require more
than the 24 hours assumed in the design basis, resulting in larger batch
volumes. Also, low filter flux demonstrated in testing indicated the need for
large surface area filters and large volume circulation pumps. The program,
therefore, requires additional information on the kinetics for radionuclide
removal under proposed process conditions.

The original SRS implementation scheme using MST allowed sufficient time
to remove the radionuclides. In contrast, the current process options
shorten the contact time for the sorbent to 24 hours before filtration occurs.
Strontium removal occurs rapidly under alkaline conditions with no apparent
influence from the presence of competing sorbates such as actinides. Of the
actinides, Pu removal proves most important to satisfying the requirements
for total alpha activity in the DSS. In general, MST exhibits slower removal
rates for Pu and other actinides than observed for Sr. Testing indicates that
the actinides compete for sites on the MST. U and Np both exhibit much
higher solubility in alkaline solutions than Pu. Consequently, the extent and
rate of Pu removal depends strongly on the total actinide concentration.
Hence, while the current pre-conceptual designs achieve the requirements
for radionuclides, the use of MST does limit the process cycle times and
equipment size.

The original process design achieved the solid-liquid separation for the MST
concurrently with concentration of the organic precipitate. The precipitate
apparently mitigated the tendency of the MST particles to closely pack.
Thus, the use of cross-flow filtration for the composite slurry showed good
process rates and posed minimal process maintenance issues. In contrast,
two of the currently suggested process designs require solid-liquid
separation of a stream containing the MST combined with entrained sludge
solids (metal oxides and hydroxides). The cross-flow filtration proves
notably slower for these designs.

While MST adequately meets the functional requirements for each process
design, the use of alternate sorbents or technologies to remove the
radionuclides of interest (i.e., Sr, Pu, and Np) may significantly improve
some of the designs. Therefore, a portion of this research effort evaluates
the use of alternate chemical means to remove these radionuclides.
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Similarly, the program will also investigate means to improve cross-flow
filtration performance by using chemical additives as well as alternate solid-
liquid separation technologies with MST or the alternate chemicals defined
to remove radionuclides.

In summary, the high priority technology needs that require investigation to
support alpha and Sr removal include:

Alpha and Sr removal performance with MST and alternate sorbents,
Size of equipment, and
Solid-liquid separation performance.

Finally, the conceptual designs include the use of at-line (or on-line)
analytical equipment to verify the removal of the radionuclides. The original
process performed this analysis on samples decontaminated from Cs, Sr,
and the actinides. In contrast, two of the proposed designs require verifying
the removal of Sr and the actinides with radiocesium still present in the
solution. All of the three process designs rely on faster analytical response
time than the original design. Thus, the program requires development of
appropriate analytical monitors to meet these objectives.

6.2 CST Non-Elutable Ion Exchange

In the CST Non-Elutable Ion Exchange process, MST sorbs alpha
contaminants and Sr-90 from the salt solution. The MST resulting slurry is
then filtered and the filtrate solution is combined with other aqueous
streams for processing through an ion exchange column loaded with CST to
remove Cs. The most significant issue with CST is the stability of the CST in
highly alkaline solutions. Leaching of excess materials used in
manufacturing the resin and column pluggage events have been observed
in previous testing. This has led to a desire to re-engineer the resin
manufacturing process. In addition, the baseline design calls for a series of
three ion-exchange columns each with a bed of CST 16 ft tall by 5 ft in
diameter. Fully loaded CST is expected to generate gas through radiolysis
of the waste solution passing over it. This gas could potentially block access
of Cs-containing waste solution to the CST pores or coalesce into bubbles
that interfere with fluid flow through the columns. Thus, the effect of gas
generation on the performance of the CST downstream of the fully loaded
portion becomes an issue. Also, loaded CST must be transferred as a slurry
to DWPF and the sludge, CST, and glass frit mixture must be
homogeneously mixed and accurately sampled prior to feeding the melter.
Both of these operations have proven difficult in initial tests. Thus, the three
high-risk areas for implementation of the CST process are:

Resin stability
Gas generation, and
Resin handling and sampling.

The ability of CST to remove Cs from aqueous solutions as a function of
temperature and waste composition needs to be investigated. K, Sr, nitrate,
and OH ions are known to impact the equilibrium loading of Cs on CST.
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Mass transfer coefficients and diffusivity as a function of column geometry
and velocity are needed to provide sufficient information to design ion
exchange columns properly. To avoid potential criticality issues, the ability
of CST to sorb Sr, Pu, and U must also be defined. Finally, the thermal
characteristics of CST performance including thermal stability of this sorbent
itself and its potential to desorb Cs in response to thermal fluctuations (in
both normal operations ranges and abnormal swings) must also be defined.

6.3 Caustic Side Solvent Extraction

Solvent extraction is a proven technology in the nuclear industry as shown
by the world-wide use of the PUREX process. Equipment, such as pulse
columns, mixer settlers, and centrifugal contactors, has a long history of
successful operation in the remote environments required to process
radioactive materials. The technology development needs for CSSX are
derived primarily from the immaturity of the solvent. The CSSX solvent is a
multi-component solvent that is complex, and poses risks from a chemical
stability standpoint that, unmitigated, could destabilize the process and/or
impact operations personnel. The performance of CSSX may also be
affected by the impacts on the solvent by radionuclides in the treatment
stream. Extraction rates for solvent mixtures have been studied previously
and the rates have been found to be more than adequate for application to
salt processing. However, bench-scale extraction studies must be run to
determine if the dual performance goals of raffinate stream decontamination
and Cs product concentration (DF of 40,000 and a minimum CF of 12) can
be simultaneously achieved, particularly with real waste. Thus, the CSSX
technology development needs are driven by five high risk areas of
technical uncertainty:

Chemical and thermal stability,
Radiolytic stability,
Resistance to impurity effects,
Flowsheet solvent system proof-of-concept, and
Real waste performance.

Technology development needs are also driven by the need to demonstrate
the commercial availability of the CSSX solvent components. This will
require that issues with synthesis improvements and patent applications for
the BOBCalixC6 and modifier be resolved.

6.4 Small Tank TPB Precipitation

The STTP is a continuous precipitation process that mixes salt solution, Na
TPB, a slurry of MST, spent wash water, and dilution water in a CSTR.
Soluble Cs and K precipitate as TPB salts, and MST sorbs Sr and actinides.
The salts and MST solids are readily filtered to achieve the desired DF, but
the process has inherent risks due to the catalytic decomposition of TPB (to
form benzene) and foaming of the slurry. Foaming can interfere or block
flow in the process, while benzene generation poses both exposure and
instability (fire) risks to personnel and the potential environmental releases.
Therefore, the key technology needs are:
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Catalytic product decomposition, and
Foaming.

Initial data from batch reactor experiments indicates that MST kinetics will
control the size of the reactor. The rate and equilibrium (solubility) of MTPB
as a function of temperature, ionic strength, and mixing is required to
support reactor design. Researchers must provide physical property data
such as density viscosity, yield stress, and consistency of slurry, as a
function of state variables, such as temperature, to support design.
Additional studies on TPB decomposition under expected process
conditions are required.

6.5 Other Technology Development Needs

Other specific technology development needs have been identified based
on technical issues and concerns that were identified in earlier phases of
the program. These needs are listed in Appendix B. The technology
development activities described in Section 7.0 focus primarily on resolving
the high priority issues described above.
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7.0 R&D Program Description

7.1 Alpha And Sr Removal

For the STTP, alpha and Sr removal occurs simultaneously with precipitation of Cs.
In contrast, the current preconceptual design for both CST Non-Elutable Ion
Exchange using IONSIV® IE-911 and the CSSX process requires removal of Sr and
actinides in advance of removing Cs from the solution. In addition to the process
complexity added through extra equipment, the latter two options require an
additional solid-liquid separation step. Previous studies showed low filtration flux in
the absence of the organic TPB precipitate. The lower fluxes necessitate the use of
larger filtration equipment, and storage vessels for waste to maintain the desired
waste-processing rate.

7.1.1 R&D Roadmap Summary - Alpha and Sr Removal

To achieve critical project decision milestones, the program must complete several
important science and technology activities. Failure to meet the technology
milestones in the integrated project schedule will delay startup of the salt removal
process. This delay will result in inadequate tank storage space, jeopardizing DWPF
operations and other SRS missions while significantly impacting the ability for SRS
to support potential new missions.

This science and technology roadmap for alpha and Sr removal (Figure 7.1), a
subset of the overall SPP roadmap (see Appendix A), defines needs in the following
two basic categories:

Monosodium titanate sorption kinetics, and
Engineering filtration studies.

Process chemistry needs related to alpha and Sr removal includes collection of data
on the thermal and hydraulic transport properties, reaction kinetics, and mass
transfer properties necessary to finalize the conceptual design. These data establish
the physical and engineering property basis for the project and detailed design.
Examples of key decisions resulting from these activities include selecting tank
mixing technology, filtration technology and reactor design, and finalizing the
process flowsheet.

The program will develop physical property and process engineering data from
engineering-scale, or pilot-scale tests during conceptual design. Performance data
will come from unit operations testing using pilot-scale equipment to support

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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preliminary design. These data will help to resolve issues related to equipment
sizing, specific equipment attributes, materials of construction and operational
parameters such as pressure drop and requirements for temperature control. A key
deliverable involves demonstrating that the individual components will function as
intended in support of establishing the design input for the final design stage of the
project.

Figure 7.1 Science and Technology Roadmap for Alpha and Sr
Removal Process 
(Click on Image for Larger Version)

Figure 7.1 depicts the technology roadmap for the Sr and actinide removal portions
of the program. The diagram shows each work element defined for the current and
future work scope. Integrated pilot-scale operations will occur during final design to
confirm operation under upset conditions. This will establish the limits of operation
and recovery, define the limits of feed composition variability, and confirm design
assumptions. This testing also directly supports development of operating
procedures, simulator development, and operator training.

Appendix A contains detailed logic diagrams that illustrate the various R&D activities,
their interactions, and decision points.
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7.1.2 Monosodium Titanate (MST) Kinetics and Equilibrium (Alpha
SOWM 1.1, 1.2)*

7.1.2.1 Previous Results

Based on previous SRTC work, MST serves as an adequate removal
agent for Sr, U and Pu under equilibrium conditions. However, the
earliest studies did not evaluate the kinetics of the reactions.5,6

Hence, researchers completed a statistically designed set of experiments
as a function of a number of parameters to determine the extent and
kinetics of actinide and Sr removal. The results from Hobbs et al.7
indicate the more important parameters affecting the kinetics of sorption
include initial sorbate concentration, MST concentration, ionic strength
and temperature. This work examined the statistical concentration
bounds expected for these actinides, rather than trying to match the
expected ratios of actual tank waste. Testing results indicated that at the
target Na molarity for operation of the STTP process (4.5 M Na), addition
of 0.2 g/L of MST adequately reduced the Sr-90, total alpha activity, and
Np-237 at the concentrations tested. However, the removal rates from
more concentrated wastes - such as proposed for the ion exchange and
solvent extraction technologies - proved too slow to achieve the desired
decontamination within the 24 hours allotted for the proposed design
bases.

Hobbs et al.8 next examined the extent and rate of Sr, Np and Pu
removal from 4.5 M Na and 7.5 M Na solutions at two levels of MST
addition. In this second group of tests, the authors altered the waste
compositions to more nearly reflect the expected process concentrations.

Results proved the addition of 0.4 g/L of MST sufficient to decontaminate
the salt solution relative to Sr, Np and Pu at the concentrations tested.
Note that the process does not require decontamination of the solution
with respect to uranium because of its low specific activity. Rather, U
competes for the sorption sites needed to remove Pu and Np for
regulatory purposes. However, the addition of 0.2 g/L of MST proved
insufficient to achieve the required Np decontamination. The kinetics of
sorption in the 7.5 M Na solution proved too slow to support the needed
processing rate, indicating the need to dilute the waste before treating
with MST. This information was used to set the size of the Alpha
Sorption Tanks for the ion exchange and solvent extraction processes.

These experimental studies notably advanced the understanding of
process efficiency for MST in these applications. However, the DOE
judged this work inadequate to demonstrate the required process for the
mission objectives. 9

7.1.2.2 FY00 - Results

Research during FY00 examined MST sorption kinetics using 0.2 and 0.4
10
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g MST/L in a 5.6 M Na waste.  Results indicated intermediate sorbate
removal from a 5.6 M Na solution compared to that observed for a 4.5 M
and a 7.5 M Na solution. The Sr and Pu removal produced equilibrium
concentrations that met process requirements under certain conditions,
indicating that feed-blending strategies must consider the isotopic
distribution of Sr and Pu. For Np, process requirements were not met at
either MST concentration, although the addition of 0.4 g/L MST nearly
achieved the limit. These results demonstrated that Sr and Pu removal
rates decreased with increased Na concentration (i.e., ionic strength).
The Np and U removal proved lower from the 5.6 M Na solution than the
7.5 M Na solutions. These results provided additional data for sizing
CSTRs for the STTP process and processing tanks for alpha and Sr
removal unit operations in the CSSX and CST Non-Elutable Ion
Exchange processes.

7.1.2.3 FY01 - Current Work

The previous experimental data confirms the current cost estimates for
the proposed options. Furthermore, the limited ability to remove Np by
addition of MST requires blending of wastes from selected tanks prior to
treatment. This engineering approach provides an acceptable level of
confidence for successfully processing the wastes. Additional data on
MST sorption for individual radionuclides is needed to develop increased
confidence in predicting the behavior of the baseline sorbent. Also,
characterization data on actual waste is needed to provide a better
understanding of the state of Pu and Np in the waste.

Late in FY00, actual waste samples were obtained to conduct FY01
characterization studies focused on determining whether the actinides
exist in part as colloidal species. This work will examine whether
sequential filtration of the waste through finer ultra-filters yields lower
measured concentrations of the actinides. Such a finding would suggest
the presence of colloidal material that may prove resistant to removal by
MST. Because routine protocol for most analyses of the waste samples
do not include filtration prior to characterization, the existing database
may report total suspended radionuclides. (The most frequent sample
analyses only provide the concentration of the soluble species.) Thus,
the total amount of soluble radionuclides requiring removal may prove
significantly less than assumed in current design calculations. By
conducting these studies, researchers will refine the understanding of
the required performance for any sorbent.

Research in FY01 will also shift to examining the sorption behavior for
individual radionuclides (e.g., Sr, U, Np and Pu). Modeling conducted in
FY00 using an empirical mathematical formula showed limited ability to
reliably predict radionuclide performance even within the existing data
set.7,8 The lead investigators attribute this limitation to two factors. First,
the previous experiments investigated removal of multiple radionuclides
from a mixture. Incomplete fundamental isotherm studies for single
sorbates lead to a lack of understanding of the basic chemistry involved
for competing species. Second, the mathematical tools used in these
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studies derived from simplistic regression software as opposed to
evaluating the existing data against multiple component theories. Future
work will seek a more fundamental, first-principle interpretation of the
behavior.

Due to the lack of fundamental understanding of the nature of chemical
binding of radionuclides to the MST, current knowledge in this area
resorts to empirical formulas to predict behavior. The collective data
suggests - but does not definitively show - that Sr sorption occurs
through an ion exchange mechanism while the actinides attach via a
sorption process. Work will focus on measuring isotherms for single
radionuclides and MST. Studies will examine the influence of solution
composition - particularly the dependence of sorption on the relative
concentrations of hydroxide, carbonate, nitrate, nitrite, and aluminate in
the waste.

In addition, personnel will examine loaded sorbents using fine structure
x-ray spectroscopy techniques to gain an understanding of the nature of
the mechanism that governs sorption for each radionuclide. The
combined data will allow researchers to further develop "first-principles"
models to correlate sorption behavior. These data will increase the
reliability of estimating facility performance for a variety of wastes with
compositions that differ from those previously examined. An
understanding of the binding mechanism will also help guide researchers
in efforts to identify superior sorbents for this application.

To date, vendors have produced only a limited number of batches of the
MST sorbent resulting in a sparse data set for actinide loading. The
FY01 work will examine the batch-to-batch variation in actinide sorption
by MST.

Prior test results indicated a change in the Pu removal kinetics after
about 10 hours upon contact with the MST. These results suggest that
two or more Pu species may exist that react with the MST at different
rates. Literature data indicate Pu exhibits multiple oxidation states in
alkaline aqueous solutions.11,12 One expects Np to also exist in multiple
oxidation states with differing removal efficiency through sorption on
MST. Existing studies do not provide definitive identification of Pu and Np
oxidation states in the range of solution compositions that will exist
during salt solution processing. Identifying the Pu and Np oxidation states
and determining the extent and rate of removal of each oxidation state
would decrease the uncertainty in predicting removal behavior under
varying waste compositions. Future work will include studies of the
influence of Pu and Np oxidation state on performance for MST and any
alternate sorbent deemed appropriate at the time of work scope
authorization. Similarly, studies will also examine - in a screening fashion
- the ability of reducing agents to improve performance.

7.1.3 Alternative Alpha and Sr Removal Technologies (Alpha SOWM
1.3 and 1.4)
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7.1.3.1 Previous Results

To date, the HLW program has relied exclusively on process options that
use MST to achieve the required removal of Sr and actinides. The
program considered alternative sorbents to MST only in general reviews
of available process options. Recently, the DOE judged such reliance
upon MST as the sole technology as an unacceptable technical risk.9 For
example, use of alternate sorbents or technologies open the potential of
alternate engineered designs, perhaps using existing equipment, to
achieve the required decontamination.

7.1.3.2 FY00 - Results

During FY00, Hobbs conducted a review of available literature for data
related to a number of actinide and Sr removal technologies.13 This
evaluation recommended the following sorbent materials for further
testing to determine the rate and extent of removal: sodium nonatitanate
in the form under development by Honeywell Performance Polymers and
Chemicals (Morristown, NJ); SrTreat produced by Selion OY (Finland);
CST in various forms; and pharmacosiderites as developed by Abe
Clearfield (Texas A&M University). The report also recommended
evaluating precipitation with Sr2+/Ca2+/NaMnO4. The study
recommended not pursuing any testing of liquid/liquid extraction and
polymer filtration methods in FY01.

A review of the use of sodium nonatitanate began in FY00. Hobbs
evaluated the performance of three samples of the material relative to Sr
and actinide removal.14 Poirier evaluated the same samples to
determine the influence on cross-flow filter performance.15

Physical and chemical characterization indicated that the three samples
exhibited similar particle volume distributions, which proved larger than
that measured for the reference MST material. In Sr and actinide removal
testing, the samples exhibited lower removal capacities than MST.
Removal rates appeared similar after 24 hours. Review by Clearfield of
the x-ray analyses for the ST suggests that the Honeywell samples
represent a poor conversion of the sorbent to the desired structure and
appear atypical of the material that the Honeywell production should
yield. Based on these data Hobbs recommended additional testing to
measure removal kinetics during the first eight hours of contact between
the solution and sorbent. He also recommended that further testing of ST
samples proceed only upon documented evidence that future samples
exhibit the structure expected for the synthesized sorbent as determined
by x-ray diffraction.

Bench-scale dead-end filtration tests used 5.6 M sodium, average salt
solution containing 0.6 g/L simulated sludge, and 0.55 g/L MST or
sodium nonatitanate. Testing identified no correlation between MST or
sodium nonatitanate particle size and filter flux. Any potential filtration
gains from differences in particle size between the MST and sodium
nonatitanate appeared offset by changes in filter cake porosity. The
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dispersion of the particle size for these samples likely contributes to this
behavior. The sodium nonatitanate particles produced marginal
improvement in filter flux (~30%). The rate of improvement in filter flux
proves less than previous gains obtained through the addition of
chemical additives to improve performance. The marginal improvement
would not appreciably reduce equipment size.

7.1.3.3 FY01 - Current Work

During FY01, the SPP alpha and Sr removal program will contract Abe
Clearfield (Texas A&M University) to assist in the formulation of improved
sorbents for actinide removal. Clearfield will examine variants of the MST
formulation and synthesize other titanate compounds for evaluation. The
study will also include structural analyses and measuring equilibrium
isotherms for the sorbents.

Hobbs (SRTC) will perform batch tests contacting newly developed
sorbents with simulated waste containing the radionuclides of interest.
This testing will continue and expand upon testing of sorbents and
alternate technologies recommended in the FY00 evaluation.13

By mid-FY01, the program should collect sufficient information to
determine whether an alternate sorbent or technology appears viable as
a replacement to the baseline material (MST). If no promising candidates
exist, the program may elect to pursue development of an engineered
form of the MST suitable for application in an ion exchange column
configuration. The engineered MST will be synthesized using various
techniques commonly employed for this purpose. The approaches will
use the combined expertise of resources available to the program to
select the most promising synthesis routes. Researchers will conduct
screening tests on the selected materials.

Depending upon final definition of scope, a portion of this work may
include collaborative efforts by Dr. Jack Collins (ORNL).16 Collins
previously attempted development of an engineered form of MST and the
program may elect to continue those earlier studies.

7.1.4 MST Filtration and Settling (Alpha SOWM 6.2.1, 6.3, 6.5.3)

7.1.4.1 Previous Results

Each process option requires an operation that separates solids from the
liquid. The precipitation process removes the Sr and actinide sorbent
concurrently with the organic Cs-bearing solids during filtration.
Extensive information exists related to the use of cross-flow filter
technology for the separation of TPB solids with entrained MST and
sludge. The testing information extends from small laboratory equipment
to full-scale process equipment used during processing of nuclear waste
at SRS. The publication by Peterson et al.17 indicates the depth of
knowledge in this area, and includes fundamental discussions of
transport phenomenon and filter cake formation. The continuing alpha
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and Sr removal program requires no additional studies related to solid-
liquid separation for the precipitation process.

The extensive core competency and existing process facilities at SRS led
in part to the decision to use cross-flow filtration to achieve the solid-
liquid separation in the ion exchange and solvent extraction process
options. Previous studies throughout the DOE complex also identified
this technology as the best option for removing sludge from HLW.18

Numerous studies demonstrated the efficacy of the technology to treat
sludge wastes for several radioactive wastes at sites such as the Oak
Ridge Reservation, Hanford Site, Idaho National Engineering Laboratory,
and within Russia. 19,20,21,22,23,24 Hence, the program selected cross-
flow filtration as the technology to achieve solid-liquid separation in all
three process alternatives. Research concentrated on understanding the
settling and suspension behavior of mixtures of the MST combined with
simulated sludge. Studies examined gravity settling and suspension
characteristics of the solids as well as cross-flow filtration of the slurry.

Tests by ORNL staff examined the rheology, settling, and resuspension
characteristics of MST/sludge slurries in both laboratory and pilot-scale
experiments.25 The tests demonstrated the relative ease for
resuspending settled slurry at pilot scale after settling for 14 days,
although the data suggested that not all the MST suspended during
these tests. In contrast, after 60 days settling time, ORNL personnel
could not suspend all of the slurry even at an impeller tip-speed of 300
m/min. Storage of MST/sludge mixtures at 80ºC for as little as three days
dramatically increased yield stress and consistency. After 60 days of
storage at 80ºC, the yield stress increased by a factor of 300 and the
consistency by a factor of 30. These results indicate the need to cool the
settled MST/sludge to assure subsequent suspension for further
processing. As a result of these findings, the program altered the
conceptual designs for the downstream tanks (i.e., pump pit tanks and
processing tanks). The design added coils and high powered/high tip-
speed agitators to ensure suspension of settled MST/sludge solids.

The ORNL personnel developed a Computational Fluid Dynamics model
to simulate the suspension of sludge and MST tests run at ORNL. The
test design facilitated the modeling by including a velocity meter
positioned in the tank near the intersection of the side and bottom walls.
In steady state, the model provides good agreement between the
calculated velocity and that measured during the test. This finding gives
confidence that the calculation adequately represents the physical
phenomena in the tank. The calculated velocities in the tank appear
rather low, raising substantial doubt that this design would provide
adequate suspension in a large tank. Previous analyses of the large
waste tanks in the HLW System demonstrated that even with 150 hp
slurry pumps the in-tank velocities were too low to suspend a MST
sludge.26 This experimental evidence points to the impracticality of using
an existing waste tank as the actinide removal facility with MST as the
sorbent.
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Previous work also investigated the influence of the relative
concentration of MST to sludge as well as the effect of chemical
additives on the filter flux observed for sludge slurries.27,28 The tests with
additives attempted to increase the low processing rate observed for
cross-flow filtration in the absence of the tetraphenylborate solids by
adding selected flocculating reagents or filter aids. The testing
demonstrated only marginal success and, based on results to date, the
ion exchange and solvent extraction processes designs each require a
larger filtration surface area.

7.1.4.2 FY00 - Results

Cross-flow filter testing in FY00 included tests at the University of South
Carolina (USC) with equipment representing about ~1/20th scale -
(based on filter area) - of the filter used in the ITP facility at SRS.29 The
testing measured flux rate using a slurry consisting of simulated sludge -
representing a blend of SRS wastes - and MST. The investigation studied
the influence of axial velocity, transmembrane pressure, and
concentration of solids on cross-flow filter flux. In general, the measured
flux equaled or exceeded the value determined in smaller scale tests.
The authors used the data from the entire range of operating conditions
studied to develop a model for predicting performance. The model
includes three terms representing pressure driven flow, resistance of
slurry concentration gradient to transport, and resistance of the filter
media. The simple three-term equation reliably reproduced the data from
widely divergent operating conditions.

Late in FY00, Poirier started additional experiments to examine the use
of flocculating agents or filter aids to improve separation efficiency.30

The studies examined individual additives and blends based in part on
past experiments and using recommendations from various consultants.
Testing late in the fiscal year (not yet formally documented) identified six
promising additives coming from two different commercial suppliers. In
dead-end filtration tests to screen effectiveness, flux increased as much
as fourfold with minor amounts of additives. Flocculation proved rapid
and highly effective.

7.1.4.3 FY01 - Current Work

Work to date has established that cross-flow filtration can achieve
satisfactory performance rates for the CST and CSSX options, but at the
cost of greater filter area, larger tanks, and more powerful pumps. In
contrast, the filtration equipment for the STTP option falls well within the
range of equipment previously deployed at SRS for treatment of
radioactive waste. The program focus for cross-flow filtration will thus
include work to increase the confidence in the previous data set by
collecting additional information for a variety of simulated and actual
sludge wastes.

Testing will continue at USC during FY01. The tests will examine the
filter flux for two sludges with varying amounts of MST. The two sludges
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will simulate the two primary types of waste stored at SRS. Testing will
also include experiments without any added MST. This option represents
the process configuration should alternate sorbent development or in-
tank application of MST with subsequent settling and decanting proves
viable. Finally, testing will examine the improvement gained by adding
the most promising flocculating agents based on laboratory testing.

The contract with USC also provides funds to procure and install a device
that allows in situ measurements of particle size. The size and attrition of
particles during filtration partially determines filter performance.
Researchers will attempt to correlate flux with particle size data. All
existing filtration data for MST and sludge slurries (absent TPB) come
from tests with simulated wastes. During FY01, Poirier will conduct
filtration tests using several actual waste samples. The tests will measure
flux rates at the range of anticipated solids content for the processes.
One experiment will examine the influence of the most promising
flocculating agent on flux. These tests will also measure the rheology of
the slurries and perform thermal analyses to understand the behavior of
solids as a result of radiolytic heating during extended storage. (An FY99
study by Taylor and Mattus25 demonstrated that under such conditions
the viscosity and yield stress of simulated slurries increased.) The
thermal analyses will provide insight into the nature of the chemical
interactions if this behavior also occurs with real waste.

Another activity will continue the investigation of chemical additives to
improve the settling and filter performance for mixtures of MST and
sludge. Researchers will examine the improvements gained in flux for
cross-flow filters. The work will include a university or industrial contract
to develop and identify promising chemical additives. SRTC personnel
will examine the most promising candidates by measuring filter
performance or settling with simulated or real waste as deemed
appropriate. The real waste test will occur after completing an evaluation
of the chemical additive for compatibility within the vitrification process.
Also, SRTC personnel will perform initial radiolytic stability
measurements of any selected organic reagents. Compatibility studies for
the additives within the integrated waste processing system will start as
appropriate.

7.1.5 Feed Clarification Alternatives (Alpha SOWM 6.2.3, 6.5.1, 6.5.2)

7.1.5.1 Previous Results

The DOE requested that the SRS HLW program perform a feasibility
study to examine the use of current site facilities for implementation of
the Sr and actinide removal process. WSRC performed a study to
examine the economics associated with using the existing filters from the
ITP or Late Washing Facilities for this option, as well as the use of in-
tank processing for the MST sorbent.31 The study deemed the existing
infrastructure and slurry transport equipment inadequate to achieve the
process objectives in any viable fashion. The DOE judged the study as
unnecessarily limited in scope because it did not consider the use of
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alternate sorbents.9

7.1.5.2 FY00 - Results

During FY00, Poirier conducted an evaluation of alternate methods for
achieving the required separation of solids from liquid.32 The TFA-funded
solid-liquid separation study conducted in 1995 was used as a starting
point for conducting the review of technical literature. The review also
included discussions with vendors, as well as soliciting guidance from
researchers at SRTC and within the DOE complex who possess
extensive experience in solid-liquid separation. Finally, the author
coordinated a workshop with representatives from SRTC, SRS HLW,
SRS Solid Waste, and the academic community on the specific
application of interest. Based on the findings, Poirier recommended
evaluation of several alternate solid-liquid separation technologies for
removing sludge and MST from HLW salt solutions. In continuing work in
this area, primary focus should remain on identification of chemical
additives (e.g., flocculating agents) that will improve the performance of
the cross-flow filters. Other work should investigate settling and
decanting followed by polishing filtration (both cross-flow and dead-end).
This testing requires a large volume of continuous fresh feed and will
examine improvements in filtration by combination with the addition of
flocculating additives. If flocculation with cross-flow filtration proves
ineffective, SRTC should investigate high shear filtration (using a
centrifugal filter or VSEP filter) as well as flocculation in combination with
centrifugation.

During FY00, SRTC performed a systems evaluation study of alternate
equipment configurations for the alpha and Sr removal portion of the ion
exchange and solvent extraction processes.33 Their report documents
evaluation of nine different processing configurations, all using cross-
flow filtration and sorption by MST as the implementing technologies. The
team evaluated the relative value of the different configurations using
criteria of facility size, process complexity, impact on equipment size,
technical maturity, and process flexibility. The study recommended a
preferred facility design that adds a filter feed tank and separate filter for
washing of sludge and MST solids. This design change allows
continuous filter operation and, thus, use of the smaller filters and smaller
capacity filter feed pumps.

7.1.5.3 FY01 - Current Work

Based on recommendations from Poirier's survey of available alternate
technologies for solid-liquid separation, in FY01 the program will pursue
testing of three alternate technologies: centrifugation, vibratory enhanced
cross-flow filtration, and dead-end filtration. Centrifuge tests will make
use of prototype equipment leased from a vendor. The investigation of
vibratory enhanced cross-flow filtration will occur via a subcontract to a
commercial vendor of this technology. The dead-end filter tests will likely
occur at SRS using procured equipment.
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FY99 testing suggested that addition of a settling tank would improve
solid removal efficiency, reducing the burden on the cross-flow filters.
However, the test data only included short duration tests with a limited
total volume of slurry. During longer operation times, the added solids
may negate the gains observed. FY01 extended duration tests will use
simulated wastes under more typically expected facility conditions.

7.1.6 On-Line Effluent Monitor (Alpha SOWM 9.0)

7.1.6.1 Previous Results

The various process options will use an at-line (or on-line) monitor to
verify that radionuclide concentrations in treated streams satisfy
regulatory requirements for final disposition of the decontaminated HLW.
Table 7.1 presents a predicted clarified salt solution composition based
on feed solution and the estimated process effectiveness. For the ion
exchange and solvent extraction process options, the clarified salt
solution from Sr and actinide removal operation serves as feed to the Cs
removal process. In contrast, the precipitation process generates the
DSS defined in Table 7.1. In the CSSX process, small amounts of
organic solvent may enter the DSS as a result of carry over of the
organic phase from the stripping operation.

Table 7.1. Predicted Radionuclide Concentrations

Radionuclide

Soluble
Feed
(Ci/gal)

Decontaminated
Salt Solution
nCi/g 
(SPF WAC Limits)

Clarified Salt
Solution
(Ci/gal)

Sr-90 3.28E-02 4.00E+01 5.60E-04

Cs-137 1.34E+00 4.50E+01 1.12E+00

U-232 3.79E-8 N/A 1.76E-08

U-234 2.44E-08 N/A 1.14E-08

U-235 1.96E-09 N/A 9.12E-10

U-236 3.34E-09 N/A 1.55E-09

U-238 1.26E-07 N/A 5.86E-08

Np-237 6.50E-08 3.00E-02 5.44E-08

Pu-238 8.439E-04 N/A 3.50E-05

Pu-239 7.40E-05 N/A 3.07E-06

Pu-240 1.82E-05 N/A 7.54E-07

Pu-241 3.73E-04 2.00E+02 1.55E-05

Pu-242 9.68E-09 N/A 4.01E-10

Am-241 1.48E-04 N/A 1.24E-04

Am-242m 1.84E-07 N/A 1.54E-07

Cm-244 3.16E-05 N/A 2.65E-05

245 2.107E-9 N/A 1.76E-09
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Cm-

Total Soluble
Alpha

7.55E-03 2.00E+01 6.32E-03

Co-60 2.27E-05 6.00E+00 2.27E-05

Ru-106 4.84E-04 1.28E+02 4.84E-04

Sb-125 2.88E-04 7.60E+01 2.88E-04

Sn-126 5.30E-05 1.40E+01 5.30E-05

Eu-154 6.50E-05 1.60E+01 6.50E-05

Notes:

1. Ba-137m and Y-90 exist at equilibrium concentrations in the feed, but
may exist at other relative concentrations in the other process streams.

2. The Saltstone Processing Facility Waste Acceptance Criteria specifies
concentrations in nCi/g; the higher density of decontaminated salt
solution from the IONSIV® IE-911 and CSSX processes allow higher
volumetric concentration limits for these two processes.

Note that the alpha and Sr removal process inherently sorbs various
elements at different efficiencies and will change the relative distribution
of radioactive elements. However, none of the proposed processes affect
the isotopic distribution of any element. Also, the barium daughter
product from radioactive decay of Cs and the Y daughter of Sr decay
exist at equilibrium concentrations in the feed solution. The Cs removal
operation will not likely remove these elements to any significant degree.
For MST, previous findings at Sandia National Laboratory on related
compounds show some affinity for Cs and Y. Additional research and
testing will eventually determine how these process steps affect these
contaminants.

Previous work at PNNL developed the technology for the analytical
monitor and provided initial prototypes of equipment for testing at the
Melton Valley demonstration, Oak Ridge National Laboratory. This
program seeks to adapt that technology to the more rigorous industrial
standards needed for the longer term, higher-risk mission at SRS.

7.1.6.2 FY00 - Results

Personnel constraints limited work on this task in FY00 to providing a
specification to request bids on a prototypical effluent monitor.34,35 The
specification documents provide the requirements for the design of a
prototype monitor to meet the requirements of any one of the three Cs-
removal process alternatives. The prototypical monitor will receive testing
during process demonstration of the selected Cs-removal technology.

7.1.6.3 FY01 - Current Work

In early FY01, the program will solicit vendor bids to design and fabricate
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a prototype analyzer for testing. Two separate groups, both a contractor-
led (i.e., WSRC) team and an independent consultant, will evaluate the
bids in parallel. In addition to reviewing the vendor proposals, the
consultant will evaluate the design concept and proposed deployment
approach for the analyzers. As part of that review, the consultant will
assess whether the analyzer technology merits additional research.
Based upon the combined reviews, the program will reach a decision
whether to proceed with procurement of the prototype analyzer or
conduct further research.

7.2 CST Non-Elutable Ion Exchange

The proposed ion-exchange process employs CST sorbent to remove Cs from the
salt solution. In this process, slurry of MST is first added to the waste to sorb Sr, Pu,
and other actinides. The resulting slurry is then filtered to remove insoluble MST and
any entrained sludge in the waste. The insoluble solids are washed and an aqueous
slurry of the solids is then transferred to the DWPF for incorporation into borosilicate
glass. The clarified salt solution (from filtration) flows through a series of CST
columns to remove the Cs. Because Cs cannot be easily recovered by elution, Cs-
loaded CST will be transferred to the DWPF. There it is combined with the
MST/sludge slurry, washed sludge from the Tank Farm, and frit, to produce
borosilicate glass. The DSS is transferred to the Saltstone Facility and processed
into a solid LLW for on-site disposal.

7.2.1 R&D Roadmap Summary - CST Non-Elutable Ion Exchange

For each salt processing alternative, science and technology questions and issues
exist. These questions must be answered and issues must be resolved to complete
the design and construction activities in a time frame that allows HLW tanks to be
decommissioned in accord with compliance agreements with the State of South
Carolina and the EPA. SRS personnel worked closely with the DOE Office of
Science & Technology through the TFA to develop the SPP R&D Science and
Technology Roadmap. This roadmap outlines the technical studies and
demonstrations necessary to provide to the designers, operators, and DOE
management the information necessary to proceed through key decision points of
the project for the CST Non-Elutable Ion-Exchange process.

For CST Non-Elutable Ion Exchange, the key issues are Cs removal kinetics as a
function of temperature and waste composition, gas generation in the ion-exchange
columns and column design parameters, sorbent sampling and handling, and glass
requalification. The chemical and thermal stabilities of the CST sorbent, in addition
to Cs-loading capacity, affect its ability to reduce the Cs concentration in the DSS to
that required for disposal in saltstone. The large columns defined in the preliminary
facility design (5-ft diameter by 16-ft high) result in the accumulation of large
quantities of radioactive Cs (several million curies), which raises issues concerning
the effect of gas generation on Cs-sorption and requires extensive shielding to
protect personnel. During ion exchange operations, hydrogen, oxygen and other
gases are generated, posing potential safety and operational concerns. Potential
modification of the feed preparation slurry sampling and agitation systems to
maintain feed homogeneity requires that the CST be reduced in size before addition
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to the slurry. Immobilization of the loaded CST in borosilicate glass occurs in the
DWPF. The new glass formulation requires requalification for the higher TiO2
loading and revision of the existing glass durability correlation.

Achieving critical project decision milestones requires completion of the science and
technology activities. Failure to meet technology insertion milestones in the
integrated project schedule will delay startup of the salt removal process. This will
result in inadequate tank storage space, jeopardizing operation of the DWPF and
other SRS missions and impacting significantly the ability for SRS to support the
complex relative to new missions.

This science and technology roadmap (Figure 7.2), a subset of the overall SPP
roadmap, defines needs in the following three basic categories:

Process chemistry,
Process engineering, and
HLW System interface.

Process chemistry includes data on thermal and hydraulic transport properties,
reaction kinetics, and mass transfer properties that are needed to finalize the
conceptual design. These data are used to establish the physical and engineering
property basis for the project and detailed design. Examples of key decisions
resulting from these activities include determining the final composition of the
engineered form of the sorbent and developing a pretreatment method for it,
confirming the baseline column design, and measuring the chemical and thermal
stability of the sorbent. Process engineering includes thermohydraulic transport
properties that affect the manner in which the CST particles are transferred from the
ion-exchange columns to DWPF, sampled in the CST/sludge/frit slurry, and fed into
the melter. HLW system interface refers mainly to ensuring that these steps are
carried out properly such that the desired glass quality is maintained.

Figure 7.2 Science and Technology Roadmap for CST Non-Elutable
Ion Exchange Cs Removal Process
(Click on Figure for Larger Version)
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Physical property and process engineering data from engineering scale tests will be
developed during the conceptual design. Confirmatory performance data will be
developed during unit operations tests to support preliminary design. These data are
needed to resolve issues related to equipment sizing, specific equipment attributes,
materials of construction, and operational parameters such as pressure drop and
requirements for temperature control. A key deliverable for this phase is
demonstrating that the individual components will function as intended in support of
establishing design input for the final design stage of the project.

Integrated pilot-facility operations will be completed during final design to confirm
operation under upset conditions. This will establish the limits of operation and
recovery, the limits of feed composition variability, and will confirm design
assumptions. This testing directly supports development of operating procedures,
simulator development and operator training.

Additional development and testing during the conceptual design phase will help
assure proper feed and product interfaces of the Cs-removal process with the HLW
Tank Farm, DWPF and Saltstone. The issues of concern include assurance of glass
qualification, waste feed blending and characterization, and waste acceptance.

Detailed logic diagrams that illustrate the various R&D activities, their interactions,
and decision points are presented in Appendix A.

7.2.2 CST Column Performance

7.2.2.1 Refinement of the Model (CST SOWM 5.2)

The purpose of this task is to construct a mathematical model that can be
used to predict the performance of a plant-scale column of CST sorbent.
The model can then be used to give an accurate indication of the
operating parameters required for efficient removal of Cs from the
processed salt-waste stream.
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7.2.2.1.1 Previous Results

Researchers from Texas A&M University, Purdue University, ORNL, and
SRS used existing information about the performance of CST to predict
the expected length of the Mass Transfer Zone (MTZ). Previous studies
measured Cs distribution on CST samples of the powder form36 and the
engineered form.37

Research38 was performed to determine the performance of CST in
column application using SRS simulated waste to determine agreement
with the ZAM computer model. Results of the tests indicated that Cs
removal in two column tests at moderately rapid flow rates (0.98 and 4.1
cm/min superficial velocities) matched Texas A&M predictions. However,
the ZAM model incorporated a 30% reduction in Cs capacity at the higher
flow rate to match the data whereas the observed Cs removal surpassed
model predictions at a lower flow rate (0.27 cm/min).

The mathematical model utilized in the simulations is a model of flow
through a porous medium that takes into account competitive sorption,
bulk convection, axial dispersion, film mass transfer, and pore diffusion.
Since surface diffusion effects are not evident from the available data,
the pore diffusion model is used in this analysis. The numerical solutions
of the governing equations and boundary conditions are performed by
the VERSE simulation package.39 This model has been validated in
many previous studies.40 The pore diffusion model assumes uniform
spherical sorbent particles, local equilibrium within the sorbent and
constant diffusivities.

Walker et al.41 checked the constructed model by performing ion-
exchange experiments at three different superficial velocities in small
(1.5 cm x 10 cm) columns. Experimental data agreed with the predicted
column performance from a VERSE computer model with the exception
of the column run at a superficial velocity of 4.1 cm/min. In this
comparison, the experimental breakthrough of Cs was much faster,
reaching 95% of the feed concentration after only 120 hours. The best
computer fit to this data was obtained by reducing the capacity of the
CST by 30%.

Therefore, Wilmarth et al.42 evaluated a number of the possible sources
of the discrepancy between model predictions and experimental results
obtained by Walker et al. Tests examined the effect of contact with humid
air during pretreatment, lot-to-lot variance, aspect ratio and superficial
velocity. The most conclusive evidence suggests lot-to-lot variance as
the leading cause of the deviation. CST lot #96-4 shows a dynamic
capacity approximately 30% below other lots of CST. Additionally, results
from collective tests of column performance indicate the VERSE model
can adequately predict full-scale column performance.

Two additional column experiments showed CST performance degraded
at only slightly higher superficial velocities. At velocities 75% higher than
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expected plant velocities, measured Cs breakthrough showed a 15-40%
deviation from VERSE model predictions. Lastly, the presence of organic
constituents (e.g., dibutylphosphate and tributylphosphate) exhibited little
or no effect on column performance over the limited duration tested.

Another major aspect of prior research evaluated the adequacy of the
column design for real waste application. Walker et al.43 verified column
capacity and kinetic data obtained using simulated waste with those
obtained using radioactive waste. Testing of radioactive waste also
allowed confirmation of model predictions for a full-length column.

Testing indicated that IE-911 effectively removes Cs from SRS
radioactive waste. All of the treated waste met Saltstone process
requirements for Cs-137 (<45 nCi/g). Cs-137 loading in this test reached
376 Ci/L on the loaded IE-911, producing an estimated dose rate of 0.12
Mrad/h, or 15% of that expected in process operations. Comparison of
test data to ZAM model predictions of IE-911 performance suggests
intra-particle diffusivity may exceed previous estimates. Cs-137 removal
exceeded predictions through most of the test at sampling points located
10, 85, and 160 cm down the 160-cm column. Additionally, Cs-137
removal after 10 cm exceeded predictions for the first 50 hours of the test
and lagged the prediction for the remainder of the test.

The predictions and regression of the ion-exchange performance using
the VERSE model, and the equilibrium data from the ZAM (Texas A&M)
model, suggest the need for additional studies of the pore diffusivity for
IE-911. The value of diffusivity required in this study to improve
agreement between predictions and measurements exceeds that
expected based upon viscosity measurements and literature correlation.

7.2.2.1.2 FY00 - Results

In FY00 column experiments, alkaline-earth metals, carbonate, oxalate,
and peroxide ions were passed through a column loaded with IE-911 to
obtain equilibrium measurement data for various ionic constituents.
These measurements enabled the refinement of mathematical
coefficients for the ZAM model used to describe the influence of various
ionic constituents on column performance. This work was done at SRTC
in collaboration with Professor Ray Anthony of Texas A&M University,
who also assisted UOP in refinements to the CST manufacturing
process, consulted on other aspects of the column testing, and
participated in periodic reviews of collected experimental data (see
sections below).

Results of these studies showed that Cs loading on IE-911 increased
with carbonate content in the simulated salt solution. Over the range of
concentrations expected in SRS waste, the Cs loading increased by
several percent. The variance likely resulted from a shift in Na activity in
the solution due to increasing carbonate concentration. Next, the
researcher ran the ZAM model44 to test if activity coefficient changes
brought about by introducing carbonates into the salt solution would
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replicate the experimental observation. The predicted Cs distribution
coefficient (Kd) values increased with the carbonate content in the salt
solution. This result is consistent with the ZAM model predictions.

In addition, removing oxalate from simulated "average" salt solution had
no effect on Cs loading. Further verification that oxalate has no effect
was obtained by performing similar tests with IE-910. Likewise, results
from ZAM modeling indicated no effect on Cs loading (2106 versus 2260
mL/g). In fact, increasing oxalate concentration up to 0.1 M in the ZAM
model had only a very small effect on Cs loading.

Finally, two sets of experiments conducted simultaneously showed that
peroxide decreased Cs loading on IE-911 by several percent. In one
experiment (called the "placebo"), researchers injected an "average" salt
solution containing 0.005 g/mL of IE-911 every five hours with 100 mL of
distilled water. In the other experiment, personnel injected an "average"
salt solution containing 0.005 g/mL of IE-911 every five hours with 100
mL of 50 wt% peroxide solution. The peroxide concentration, as
determined by permanganate titration, equaled 0.13 M immediately after
injection. The peroxide concentration decreased to 0.0034 M five hours
later. Both sets of experiments occurred on the same shaker and the
experimental measurements were repeated twice. The data for IE-911
indicated a higher Cs loading in the placebo test relative to the peroxide
test. However, the estimated peroxide concentration in average SRS
waste is 2.6 x 10-6 M. At this concentration level, no peroxide effect is
expected on Cs loading.

Solubility studies of carbonate and oxalate anions were also performed.
A temperature-composition solubility phase diagram was developed for
average, high-nitrate, and high-OH simulants. The current ORNL and
OLI model of carbonate-oxalate solubility was updated. The composition
of precipitates resulting from the solubility test were determined. The
results showed that the carbonate concentration in the wastes could be
increased (i.e., saturation in carbonate was not achieved). On the other
hand, the oxalate concentration in the wastes was very low compared
with other anions and was at the limiting value.

The results of this work, published in a technical report45 indicate that
carbonate, oxalate, and peroxide should have little effect on the
performance of the CST columns. Carbonate, which is present in the
waste owing to the absorption of CO2 from air, will enhance Cs sorption if
it has any effect at all. Oxalate, which is added to the waste in cleaning
solutions, has little effect on CST performance. Finally, peroxide -
although it does exert a detrimental effect on CST performance at
relatively high concentrations - is expected to be present only at a
micromolar level in the actual waste. Therefore, no effect from the
presence of such low levels of peroxide is anticipated.

7.2.2.1.3 FY01 - Current Work

In FY01, an evaluation of the ZAM model versus the compiled column
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data will be published in a technical report. The model will be changed to
report activities of ions in order to bring the predictions into better
agreement with experimental results. In addition, the water content (15%)
of CST will be adjusted in the ZAM model in order to more accurately
reflect its measured value (4 - 5%) in CST.

Additionally, an evaluation of various SRS tank wastes will be performed
during FY01. The purpose of these tests is to catalogue the Cs removal
efficiencies of the currently marketed CST versus the chemical
composition of F- and H-Area wastes. The results will be compared with
those predicted by the refined ZAM model.

7.2.2.2 Alternative Column Configuration (CST SOWM 8.1,
8.2)

7.2.2.2.1 Previous Results

Some questions and concerns about the CST inorganic ion-exchange
process are related to equipment design and operation. Among these
concerns are issues associated with a large CST ion-exchange column
which, when fully loaded with Cs, will produce substantial quantities of
decay heat and radiolytic gases that require removal.

The design strategy for the CST process stipulates an array of three
operating columns with a fourth column held in reserve. Feed from the
alpha and Sr removal process is fed into the first (lead) column. The
sorbent removes Cs until it becomes fully loaded, creating a saturated
region at the top of the column. The mass-transfer zone (MTZ), i.e., the
region in which the Cs is being loaded, travels down the column. Fresh
sorbent remains near the bottom of the column. The effluent from the first
column is fed into the second (middle) column. The second column
begins to sorb Cs when the MTZ reaches the end of the first column and
stretches into the second column. The first column is removed from the
train when it becomes nearly fully saturated (to 90% breakthrough), at
which point the second column becomes the first column, the third
(guard) column becomes the second column, and the fourth (reserve)
column becomes the third column. The first column has the loaded CST
removed by water sluicing and is reloaded with fresh CST. Then this
column remains in standby until needed.

This design strategy (first column to 90% break-through) minimizes the
amount of CST incorporated in the borosilicate glass, thereby minimizing
the number of canisters of glass produced. The length and the diameter
of the column are dependent upon the removal characteristics of the
CST (MTZ) and the required waste throughput. Some trade-off exists in
these three parameters.

7.2.2.2.2 FY00 - Results

This work was postponed until FY01.

7.2.2.2.3 FY01 - Current Work
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Savannah River Design Engineering (SRDE) will evaluate different
column designs and configurations with the goal of minimizing complexity
and cost while providing for optimum performance of CST. The design
strategy for column configuration will be re-examined to determine if the
16 X 5-ft column can be replaced by a different configuration that
provides for a shorter service lifetime and/or a smaller volume for the
columns.

The proposed facility at SRS uses a traditional carousel arrangement of
large, fixed-bed ion-exchange columns. Alternate column configurations
using designs such as the "Higgins Loop" or simulated moving beds and
a fluidized bed offer potential reductions in safety source term, but at the
expense of added equipment complexity. Evaluation of alternative
column designs and configurations will continue as needed, with input
from industrial consultants that have extensive experience with such
alternative column designs. The industrial consultants will provide
technical support to evaluate the alternate column configurations. If
warranted, a vendor test for proof of principle will be conducted based on
preliminary design(s) and required performance provided by the
alternate-column-configuration team.

Removal of heat generated by the decay of sorbed Cs becomes an
important issue when the liquid flow to the column is stalled. Industrial
consultants will provide assistance in the evaluation of different column
designs and configurations that provide good heat management with
minimal impact on operational complexity. That is, the design must
permit easy CST addition and unloading, minimize accumulation of
gases, minimize pressure drop, and avoid plugging of collector systems
while providing good heat removal. The general steps are to identify heat
removal concepts and systems and evaluate potential impacts to system
operability and costs.

Cooling systems for the column will be designed to remove heat
associated with the b-decay of Cs-loaded ion exchanger. In support of
this activity, tests and calculations are being performed to determine
heat-transfer coefficients for fixed beds of Cs-loaded CST. The thermal
conductivity of CST and a mixture of CST with waste simulant will be
measured with a Hot Disk Thermal Constants analyzer. Using these
thermal conductivity values along with literature data and column design
information, the heat transfer coefficients for various combinations of
CST, liquid, and gases will be calculated. Thus, thermal conductivities of
(a) the equivalent of a settled CST bed immersed in salt solution and (b)
the equivalent of a settled CST bed wetted with salt solution and drained
of free liquid are being measured. For these measurements, a quantity of
CST is being aged in simulated salt solution, and the thermal conductivity
of the aged material will be measured. These data will be compared to
similar data previously obtained on fresh CST to ensure that no
significant differences arise after aging. SRDE will use these results to
determine if further measurements are needed.

The results of this work will provide data that are expected to be useful in
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determining if it is feasible to reduce the risk associated with the
operation of relatively large ion-exchange columns by employing
columns of a different design. Although the concept of a "Higgins loop" is
attractive from the viewpoint of avoiding ion-exchange columns fully
loaded with radioactive Cs, the risks of such a design must also be
considered. Some risks that have so far been identified are the fate of
fines, migration of the mass-transfer zone, and robustness of the CST
particles.

In addition, the replacement of the three large columns by several
smaller columns was examined. The consensus reached was that
smaller columns would reduce the risk associated with their use, but
would produce a high degree of equipment complexity, especially during
column change-out, and would increase the footprint of the plant, thereby
increasing costs.

7.2.3 CST Sorbent Stability (CST SOWM 2.0)

7.2.3.1 Previous Results

Leaching. The fundamental chemical and thermal stabilities of the IE-
911 (engineered sorbent consisting of CST particles and binder) in the
highly alkaline environment of the SRS supernate are important for
understanding processing lifetime and downstream effects of leached
components. Results of the stability tests indicate that silicon (Si) and
niobium (Nb) are leached from the IE-911 along with minor amounts of
titanium and zirconium (Zr). Discussions with members of the UOP staff
indicated that Si and Nb exist in excess in the CST particles (IONSIV IE-
910) at levels of 4 wt% and 1 wt%, respectively. The quantity of Si and
Nb leached, from the IE-910 in each of the salt solutions from the
samples of IE-911, do not exceed the excess in the IE-910 precursor.
The results of these tests suggest negligible leaching of elements from
the microstructure of the IE-911. Results from SRS and ORNL tests
suggest that CST is interacting with some SRS waste streams. There
have been examples of discoloration of some waste streams and in one
particular case, a plug developed on top of the column during
pretreatment with circulating NaOH. Material discovered in the feed line
during pretreatment of an IE-911 column for a test using actual waste
contained Nb. A test that irradiated IE-911 in the presence of high nitrate
solution showed solid deposits with similar elevated concentrations of
Nb.

Plugging. During testing in FY99 at SRS and ORNL, personnel
observed instances of column plugging that were attributed to post-
precipitation of aluminosilicates from the simulant. Also, others (UOP and
ORNL) have stated that dilution of real wastes must be performed with
NaOH to avoid gibbsite and aluminosilicate precipitation. It is necessary
to develop an understanding of simulant preparation and waste dilution
that prevents post-precipitation that could cause column plugging.

Cs desorption. Exposure of the IE-911 to salt solutions was



TFA - 7.0 R&D Program Description

http://emslws03/tfa/spp1/7.htm[10/13/2009 11:33:10 AM]

conducted at elevated temperatures (25º-120ºC) and for long duration (2
months) to simulate severely abnormal process conditions. The exposure
resulted in a loss of Cs sorption capability. In addition, Cs desorbed from
Cs-loaded CST when heated with simulants at elevated temperature (up
to 80°C). When the slurry was cooled to room temperature, Cs sorption
by the IE-911 was observed at lower levels than before heating.
Interpretation of the data suggests precipitation of salts from the solution
or CST phase changes as the most probable cause of the reduced
adsorption.

Nitrate form. The chloride content in CST raises potential concerns
regarding corrosion and glass chemistry. Chloride measurements of CST
demonstrated that water rinsing or caustic washing of the CST prior to
loading the CST columns reduced the chloride content, and hence the
corrosion risk. This washing step could occur at the vendor facility or in a
non-radiological portion of the processing facilities. Measurements for
CST from small-scale Cs removal columns showed insufficient chloride
content to adversely affect glass chemistry. Ultimately the vendor
changed the synthesis of the CST so that chloride was replaced by
nitrate, thereby completely eliminating this concern.

7.2.3.2 Alternative Pretreatment of IE-911 (CST SOWM
2.2.1.3, 2.3.1.2)

7.2.3.2.1 FY00 - Results

One method of avoiding downstream problems caused by leached
components of IE-911 is to pretreat the sorbent prior to use. An effective
pretreatment regime would remove those leachable components from IE-
911 that could possibly precipitate or mineralize during column operation.
Previous work in this area indicated that the observed column plug likely
resulted from the amphoteric behavior of one (or more) metal oxide(s)
over the pH range likely to have been experienced during the course of
CST pretreatment with NaOH. This hypothesis was confirmed by
chemical analysis.

SNL personnel reviewed SRS and ORNL leaching results for the chloride
form of IE-911. According to these results, scaled down tests in which
3M NaOH solution was recirculated through a column packed with IE-
911 demonstrated that conditioning the ion exchange medium could lead
to column plugging. Analysis of the solid produced indicated a
preponderance of Nb, though other IE-911 components were detected in
the solid as well. Exposing the plug to a fresh 3M NaOH solution caused
the plug to dissolve slowly.

A column of CST (nitrate form) was prepared at SNL upon receipt of CST
materials from UOP. The column was pretreated with NaOH. Within one
day of starting the pretreatment, solids formed in the system and plugged
the column. At the time of this writing, the solids are being analyzed.

These results, published in an SRTC technical report46, clearly indicated
that an alternative pretreatment process was required in order to remove
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excess materials of manufacture before deployment of IE-911 and
reduce the risk of column plugging.

7.2.3.2.2 FY01 - Current Work

Solids formed during pretreatment of the CST column will be analyzed to
confirm that Nb leaches from the column and precipitates slowly.

Knowledge gained from the FY00 activities provides a basis for scoping
laboratory experiments leading to a proposed alternative CST
pretreatment process. SRS personnel will be consulted to ensure that the
proposed process is compatible with the CST treatment process
flowsheet. Existing studies suggest that the underlying cause of column
plugging during pretreatment is that recirculating 3M NaOH leaches Nb
from the IE-911. Eventually, supersaturation is achieved and a hydrous
oxide of Nb precipitates. This task will quantify the degree of
supersaturation needed to initiate precipitation, and then monitor the
kinetics of the precipitation reaction. It can be expected that the
precipitation rate will depend on solution chemistry, in particular the
solution pH. Thus, quantifying the pH decrease that results when basic
solutions are exposed to "as received" IE-911 will be an important part of
developing an overall predictive model for the formation of the plugging
material. SNL will perform laboratory leaching and simulant column
testing to confirm the effectiveness of the recommended pretreatment
process, and will document the work in a technical report.

The results of this work are expected to produce an alternative
pretreatment regime that will reduce the amount of leachable Nb to a
level at which formation of a column plug will not be an issue. The
leaching behavior of Nb will be examined as a function of the pH of the
pretreatment solution in order to develop the optimum sequence of
treatment. Development of a satisfactory pretreatment regime that
removes excess Nb and Si will greatly reduce the risk of using IE-911 in
plant-scale operations.

7.2.3.3 CST Chemical and Thermal Stability (CST SOWM
2.2, 2.3)

7.2.3.3.1 FY00 - Results

ORNL

Batch tests. One aim of this work was to examine the possible role of
salt solution on CST degradation and its effect on performance of the
third (or guard) column. The third column, according to the current
design basis, will be exposed to DSS for 6 to 12 months before it is
actually placed in service as the primary Cs-removal column. Testing to
date has examined 7-month exposures.

Another aim was to improve characterization data for the time-
temperature and waste-composition operating regime that provides
acceptable CST performance. The underlying mechanism(s) responsible
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for the non-absorption of Cs after heat treatment of IE-911 should be
elucidated; two candidate mechanisms are phase changes of the CST
and pore blockage by precipitation.

ORNL staff members treated samples of IE-911, in both the chloride and
nitrate form, in batch and flow-through column tests, with simulants at
temperatures from 25-80ºC. Experiments were conducted to examine the
effect of soluble Si and Al. The leaching and precipitation of proprietary
materials of manufacture during NaOH pretreatment and exposure to
SRS waste simulants were also examined.

Long-term (12-month) batch leaching tests using the average supernate
simulant and high-pH salt solution were initiated at ORNL to determine
the effect of temperature and solution composition on the leaching
behavior of the CST. Samples were stored at temperatures of 25, 30, 35,
50 and 80°C. Samples of the solutions were analyzed periodically for
dissolved metals to measure CST leaching and precipitation of simulant
components. Samples of the CST were removed periodically and tested
for Cs sorption, porosity, surface area, particle size and elemental
composition. Batch 98-5 CST (chloride form) was used for all of these
test conditions with the CST nitrate form and IE-910 powder also tested
at 25 and 80°C. A room-temperature leaching test using average
simulant and CST batch 98-5 was started in June 1999.

After storage for one month at 30, 35, 50 and 80°C, the CST stored in
average, high-hydroxide and high-nitrate simulants was weakly
cemented together (the cemented CST was easily broken up). All of the
samples stored at 25°C, and the CST in the high-pH salt solution at all
temperatures, were still free flowing after one month. After two months,
the samples stored at 25°C in the average, high-hydroxide and high-
nitrate simulants were also cemented together. During subsequent
samplings, the CST that had been previously broken up did not reform
into clumps. The CST stored in the high-pH salt solution had not formed
any clumps at any storage temperature during the seven months testing
period. CST fouling, which appeared as nodules on the IE-911 particles,
was studied at SRTC in detail to determine the cause. The agent
responsible for this fouling was found to be an aluminosilicate.

Cesium-loading tests using CST samples from the batch leaching tests
showed a drop of about 30% in distribution coefficient for the samples
stored for one month or more at 80°C, compared to samples stored at
25°C, for the average, high-hydroxide and high-nitrate simulant
solutions. The ratio did not change as the storage time increased. (Note:
all of the Cs loading tests were performed at 25°C using average
simulant that initially contained 50 mg/L Cs.) The high-pH salt solution
caused less of an effect.

These results indicated an initial (sometime during the first month)
degradation in the Cs sorption properties of CST as it contacted with
supernate simulants at higher temperatures, but no further change after
that. The CST stored at moderate temperatures also shows a drop in Kd
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compared to the samples stored at 25°C (an average of 15% and 18%
reduction at 30 and 35°C, respectively). However, this apparent reduction
in Cs sorption can be traced to the effect of the added mass of
aluminosilicate to the CST particles, which effectively "dilutes" the
amount of active sorbent present.

The results suggest that a column will remain intact when kept in service
for a period of months and as it advances from the guard to the middle to
the lead column. The deposition of aluminosilicates on the CST particles
will be addressed under Waste/Simulant Precipitation Studies. The
thermal stability of the CST particles will be investigated further in FY01.

Column tests. Average concentration supernate simulant and high-pH
salt solution were recirculated separately through two small PVC columns
containing pretreated CST batch 98-5 at room temperature. The solution
was continuously filtered before it entered the column. Samples of the
solutions were analyzed periodically for dissolved metals to measure
CST leaching and precipitation of simulant components. The solutions
were replaced whenever the concentration of any component changed
by more than 10% or by more than 200 mg/L, whichever was larger. Any
solids that collected in the feed tank were quantified and analyzed before
fresh solution was placed in the tank. Samples of the CST were removed
from the top, middle and bottom of the column periodically and tested for
Cs sorption, porosity, surface area, particle size, and elemental
composition.

The CST in the top of the average simulant column was clumped
together when the first sample was taken after one month. The CST
throughout the column was lightly cemented together, and tended to
move up the column during backwashing. Light tapping on the column
helped breakup the clumps of CST and resettle the bed.
Photomicrographs showed that smaller CST particles and fragments
tended to collect in the upper part of the columns.

The Cs loading capacity of the CST from the column leaching tests was
very consistent for the three samples from each column, indicating no
change in the Cs capacity of the CST along the length of the columns.
The results for the two-month samples were unusually high, and out of
line with all of the other results, so these results probably do not
represent an actual change in the CST. The CST from the column using
the high-pH salt solution did not show any consistent change in the Cs
capacity of the samples, but the samples from the average simulant
column showed a slight decline over time. The distribution coefficient
was 23% lower and the Cs loading on the CST was 12% lower after 6
months exposure to the average simulant.

The ICP results for Al, Si and Nb in the column feed solutions show that
the Si concentration for the average simulant column slowly increased
and then decreased along with the Al concentration, indicating the
precipitation of sodium aluminosilicate. The concentrations were restored
when the feed solution was changed, and the Al concentration remained
constant since that time. The Si concentration continued to change, but
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has not shown any consistent trend, so this may just be analytical
variation. For the column with high-pH salt solution, the Si concentration
increased during the first ten weeks, but dropped back to the starting
level when the feed solution was changed. As with the results for the
average simulant column, considerable scattering was observed in the Si
concentrations. The analysis of the original solution showed 500 mg/L Si,
even though there was no Si in the high-pH salt solution, again indicating
considerable analytical variation. For both solutions the Nb rapidly
leached from the CST, up to an apparent solubility limit, each time new
feed solution was introduced.

These results are consistent with those from the batch experiments. The
reduced Cs-loading capacity of the CST was demonstrated to result from
the deposition of aluminosilicates on the CST particles, which effectively
increased their mass, diluted the active material, and caused reduction in
the capacity. The results indicate that CST should be stable for long
periods in contact with decontaminated salt solution, a situation that
would occur if the three-column baseline system were implemented.

SRTC

Heat treatment of CST (IE-911) in the range 25-80°C revealed that Cs
from simulants desorbed at higher temperatures and only partially
resorbed after returning the temperature to ambient.

The results from tests conducted at temperatures of 35 and 55°C provide
a number of conclusions. Pretreating the IE-911 with sodium hydroxide
lowers the equilibrium distribution coefficient, Kd, from 2323 ± 72 mL/g to
2117 ± 77 mL/g for average waste simulant starting with a Cs
concentration of 18 mg/L. Both of these values compare well with the
Texas A&M computer model (ZAM) for Cs removal in the average salt
matrix. For the high-hydroxide and high-nitrate solutions, the Kd value
averaged 2551 ± 136 mL/g and 1800 ± 60 mL/g, respectively. These
agree with the 2500 mL/g and 1850 mL/g ZAM predictions for the high-
hydroxide and high-nitrate matrices.

Elevating the temperature to 55°C for a short duration (1 day) lowered
the Kd measured at 25°C by 7%. There was no effect on the Kd when the
temperature was raised to 35°C. Data from tests conducted with
temperature excursion (55°C) of 14 days indicate a detrimental effect
(20% reduction) on Kd.

There was no loss in Kd at 35°C for the test conducted in average salt
solution that did not contain Si or Al. These data support the theory that
the loss in Kd is related to aluminosilicate formation. The losses of Kd
were largest in the one-half diluted average waste and in the high nitrate
simulant. In these tests, the loss of Cs Kd was 12.8 and 12.6%,
respectively. Solid state characterization of the CST surfaces showed
formation of sodium aluminosilicate that can be correlated to time at
elevated temperature. The sodalite deposition, however, did not correlate
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with the loss of Cs Kd.

Leached and heat-treated samples were examined at SRTC, SNL and
PNNL by analytical methods such as SEM-EDS, TEM, bulk elemental
analyses by ICP, powder x-ray diffraction, thermal testing (TGA/DTA),
FTIR, surface area analyses (BET), porosity determination, and solid
state NMR. Test solutions were analyzed for the presence and
composition of precipitates. These studies provided insight into
processes that may lead to leaching of excess materials from the IE-911,
precipitation of mineralized materials in the interparticle fluid, growth of
mineralized materials on the surface or in the pores of IE-911 particles,
or causing phase changes of the CST. The results clearly indicated that
pretreatment produced cracks in the CST particles and that precipitate
filled these cracks, although these phenomena may be artifacts of
sample preparation. In addition, CST particles were coated with a layer of
aluminosilicate approximately 1 micron thick when stored in SRS waste
simulants at elevated temperatures.

SRTC developed a small-column test program to evaluate CST stability
by measuring the effluent profile for Al, Si, Nb, and Zr as a function of
feed composition. Concentrations of Al and Si were observed to be
related in a manner consistent with the precipitation of an aluminosilicate,
i.e., an increase in the concentration of one component resulted in a
decrease in the concentration of the other. In addition, Kd values of these
samples were measured in order to judge empirically the effect of
various treatment regimes on the performance of IE-911.

The mechanism for Cs binding of IE-911 and TAM-5 was examined for
SRS waste simulants. No significant difference was found, indicating that
TAM-5 and the IE-910 used to prepare the IE-911 were essentially the
same material. X-ray diffraction patterns of the two materials also
revealed no detectable difference. Representatives from UOP, who
stated that the synthesis they used to prepare IE-910 was identical to
that used at Texas A&M University to prepare TAM-5, supported these
findings.

These results are also consistent with an apparent loss of Kd that may
be related to the deposition of aluminosilicate on the surface of the CST
particles and the dilution of the active material by the added mass. The
results also suggest that operating temperatures below 35oC will not
have a detrimental effect on CST performance.

7.2.3.3.2 FY01 - Current Work

ORNL

Determinations of the chemical stability of CST continue at ORNL in
FY01. Both batch and column leaching tests will be conducted for a full
12 months. These tests will involve contacting samples of CST with four
simulant solutions at various temperatures, and analyzing the CST once
each month to determine any changes. An interim report on the long-
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term stability of CST (P. A. Taylor and C. H. Mattus, "Thermal and
Chemical Stability of Crystalline Silicotitanate Sorbent", ORNL/TM-
1999/233) has been issued.

The long-term flow-through column studies using NaOH and nitrate
solutions will continue until early 2001. Selected samples of CST from
the batch-leaching and flow-through tests will be sent to participating
laboratories (e.g., PNNL, SNL) for additional analyses.

SRTC

Chemical stability tests of new CST samples generated by UOP will be
conducted. These tests will include batch measurement of Cs loading
capacity in two simulant solutions (UOP-defined and SRS-average) at
ambient temperature. Batch tests of the Cs loading capacity will be
performed with real waste using the final material provided by UOP.
Column tests will be performed with the pre-production samples at
ambient temperature. Leaching tests will measure the amount of leached
Si and Nb in batch and column mode. In addition, samples will be
characterized with respect to particle size, porosity and surface area.
Other measurements will employ vibrational spectroscopy, SEM surface
imaging, and thermal analysis. Initiation of tests will depend on when
UOP delivers the samples. A final report on the results of these tests will
be issued approximately one month after the samples are delivered.

Studies of the effect of heat treatment on Cs desorption and resorption is
also continuing. A report on the thermal stability of CST has been drafted
and will be issued in FY01.

SNL

NaOH-treated IE-911 samples from ORNL are being characterized by
XRD, TGA/DTA thermal analyses, pore volume measurements,
SEM/EDS and TEM. In addition, samples of Cs?loaded IE-911 were
received from PNNL and are being further analyzed. A final report will be
issued documenting the results of the characterization and any
relationships between the characterization data and the chemical stability
of IE-911. The results from SNL and PNNL testing will be used to
propose an operability regime for IE-911.

PNNL

NaOH-treated IE 911 samples are being prepared for batch test
exposing the samples to simulated waste at room temperature, 55°C and
80°C. (NaOH treatment procedure and composition of simulant were
specified by SRS personnel.) Cs concentrations and IE-911 sample size
have been adjusted so that the maximum Cs loading is 2%. Samples of
supernate and of the ion exchanger will be removed for analysis after 1
hour and 1, 3, 7, 30 and 60 days.

Solution concentrations of Na, Si, Ti, Al, Nb, and Zr for the supernate
samples from the experiments above are being analyzed by ICP. Atomic
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absorption analysis is being used to determine Cs solution
concentrations. The phase content of the samples is being analyzed by
x?ray diffraction (XRD). A report on the results of the examination of
pretreated CST will be published.

The results of these tests at several laboratories will determine if CST
particles (IE-911) are stable to temperatures of at least 35oC and
possibly higher. The characterization studies will reveal phases that may
form upon heat treatment of Cs-loaded CST particles. The studies of the
UOP samples will provide an evaluation of the improvements that have
been introduced by the revised manufacturing process (see below).

7.2.3.4 Waste/Simulant Precipitation Studies (CST SOWM
5.1)

7.2.3.4.1 FY00 - Results

SRTC

Researchers investigated the stability of SRS simulated waste solutions
and the solubility of Nb and Zr in these solutions in laboratory tests. The
results support the following conclusions. SRS simulants are unstable
towards precipitation of solid phases. Sodium oxalate, sodium
aluminosilicate, and aluminum hydroxide form from one or more of the
current simulant recipes. SRS simulants supersaturated with Al and Si
form easily and reach equilibrium slowly. When Al is present, Si reacts to
form an insoluble aluminosilicate. Filtration 24 hours after dissolution
does not prevent additional solid formation. Attainment of equilibrium
requires weeks or months at ambient temperatures. Seeding SRS
simulants promotes crystallization of dissolved components. IE-911
particles and associated fines appear to promote crystallization of
aluminum compounds. Addition of Al(OH)3 solids speeds precipitation of
dissolved Al. Nb and Zr solubilities are <20 mg/L in simulated waste
solutions. Supersaturated solutions form easily and reach equilibrium
slowly.

These instabilities may have caused or exacerbated most of the plugging
incidents observed in testing of CST. Especially significant was the
precipitation of sodium aluminosilicate after heating (boiling at
atmospheric pressure for 24 hours in a stainless-steel vessel fitted with a
glass condenser) average and high-nitrate simulants (with 7.5 M Na+).
However, modification of the SRS simulant compositions will not be
recommended until analyses confirm that tank-farm wastes are at
equilibrium with respect to precipitation of solids. If tank-farm wastes
contain the same instabilities with respect to Al(OH)3 and
aluminosilicates, dilution with NaOH may alleviate the problem.

ORNL

Thermodynamic equilibrium calculations were performed using
SolGasMix software and a thermodynamic property database compiled
at ORNL from available literature data at ORNL. Initial calculations were
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performed to confirm a recent finding47 for a system containing Na+,
Al(OH)4-, SiO3

-, OH-, CO3
2-, SO4

2-, Cl-, and HS-. While that system
does not contain all the ions of interest in this study, it was a good
starting point to confirm the reliability of the ORNL thermodynamic
property database. Following confirmation of the database and the
reproducibility of the literature data, the calculations were expanded to
include the full range of those ions listed in the literature.48 Conditions
(concentration of ions, temperature, etc.) under which precipitation could
occur were delineated from the thermodynamic calculations. Because of
its proven reliability even at high molarities,49 Pitzer's activity coefficient
method was used to calculate the activity of water and the activity
coefficients of the ions. The model at this stage did not use any
parameters correlated from precipitation data.

The thermodynamic model predicted the precipitation of sodium
aluminosilicates and possibly sodium fluorosulfates. Calculations on all
three types of waste (i.e., average, high-hydroxide, and high-nitrate)
indicated that a precipitate of the aluminosilicate cancrinite
(3Al2O3·3Na2O·6SiO2·1.68NaNO3·4.1H2O) would form.

Following the calculation of the ion concentrations, temperature, etc.,
necessary for precipitation, and subsequent to review by selected SRS
personnel, laboratory tests were performed to confirm the results of the
thermodynamic analyses. Experiments using standard laboratory
equipment were performed to recreate the exact solutions and test for
precipitation. Simulant solutions were prepared using a recipe supplied
by SRS personnel. Samples were analyzed to confirm the presence of
cations and anions in the correct amounts and ratios. Any precipitates
formed were collected and analyzed to obtain information on the
constituents. Any unusual results obtained in this step were fed back into
the model to refine it.

Results were obtained for SRS average, high-hydroxide, and high-nitrate
simulants. Average simulant was prepared in two different ways. First, all
chemical components were added and a single filtration was performed.
Second, each component was added separately and a filtration was
performed after 24 hours of stirring. The solids were air-dried and
identified by XRD analysis. The first preparation produced solids that
included sodium oxalate, sodium nitrate, and sodium carbonate, among
others. The second method produced sodium carbonate, aluminum
hydroxide, sodium nitrate, and sodium oxalate. Preparation of high-
hydroxide simulant by the second method produced the same solids as
above; high-nitrate simulant produced the same solids as above, in
addition to copious amounts of sodium fluorosulfate. Aluminosilicates did
precipitate from the simulants but only after a period of time, which varied
from days to weeks for the different simulant preparations. This clearly
indicated the simulant was metastable with respect to precipitation of
aluminosilicate.

Thermodynamic modeling predicted the precipitation (<1 ppm) of Ti and
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Nb and a solubility of 14-16 mg/L for Zr in the three simulants.
Thermodynamic modeling of possible impurities of Mg, Ca, Sr, Ba, Fe (II
and III), Pb, and Zn was also performed. Of these elements, only Sr, Ba,
and Pb showed solubilities greater than millimolar levels. The results
from these calculations on CST (Ti and Nb) and binder (Zr) components
agree with leaching studies carried out at ORNL. Experimental results
from SRTC indicated that Nb dissolves (12-18 mg/L) within two weeks in
simulants and then precipitated (from 9 in high-nitrate to <3 ppm in
average and high-hydroxide) after three weeks. Zirconium exhibited a
solubility of 1-16 mg/L in the three simulants.

These results are highly significant because they indicate that the
simulants used in virtually all of the experiments with CST are
metastable with respect to precipitation of aluminosilicates. Therefore,
the deposition of the aluminosilicates on CST particles observed in
experiments on the chemical and thermal stability of CST may or may
not have any significance with respect to tank waste. The equilibrium
state of tank waste should be determined in order to evaluate whether
deposition of aluminosilicates represents an actual risk to using CST
Non-Elutable Ion Exchange. In addition, the thermodynamic equilibrium
calculations can be used to devise a dilution strategy for the tank waste
that will create stable solutions.

7.2.3.4.2 FY01 - Current Work

Thermodynamic calculations. ORNL is continuing to build and
verify the SolGasMix model in FY01. SRS is working with ORNL and
using the ORNL SolGasMix software model to propose feed
specifications and a dilution strategy that will create stable conditions in
the tank waste.

The dilution strategy and the accuracy of the SolGasMix software model
requires experimental confirmation. This is being accomplished at SRS
using simulants and radioactive waste samples. SRS will test simulant
and real waste samples for precipitation of solids to verify the proposed
dilution strategy. SRS simulants are being evaluated for Al and Si
content and method of preparation (e.g., heat treatment). The
contribution of these factors to post-precipitation and/or CST
fouling/resorption problems is being determined. A report on this topic is
being prepared.

Studies of waste and simulant precipitation are continuing at ORNL.
Thermodynamic equilibrium modeling calculations are continuing in order
to expand the understanding of precipitation in waste solutions.
Laboratory confirmation tests will be carried out at ORNL after review
and approval by SRS. A report summarizing the results of the
thermodynamic calculations will be published.

Real waste tests. The kinetics of Cs removal from real waste are
being measured by taking tank waste samples at given time intervals and
measuring the Cs uptake. Two simulants (UOP and SRS average) are
being used as controls. A report on Cs sorption from real waste will be
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published.

SRS will test five waste samples from different waste tanks during FY01.
Tests will yield equilibrium and kinetic data for sorption of Cs on CST in a
variety of waste compositions. Ion exchange column sizing and process
simulations rely on two computer models. The ZAM model for CST
predicts equilibrium sorption isotherms for Cs in waste solutions. A
second model uses the ZAM equilibrium data and kinetic information to
predict column breakthrough curves. Both models require confirmation
against SRS radioactive waste. SRS successfully completed a small-
scale ion-exchange column test in FY99 using Tank 44F waste. This test
confirmed the length of the mass-transfer zone for a waste composition
with high hydroxide concentration. SRS will run another small-scale ion-
exchange column tests using either a sample of the re-engineered UOP
resin (if available) or using radioactive waste with a composition
significantly different from Tank 44F high hydroxide waste (i.e., average
waste or high nitrate waste). A report on these studies will be published.

7.2.3.5 Revised Manufacturing Process (CST SOWM 2.1)

7.2.3.5.1 FY00 - Results

As described above, incidents of column plugging have been noted
during experiments with IE-911. Solids isolated from the columns were
analyzed to determine which chemical elements are contained in the
precipitates. The analytical results indicated that the simulants
themselves might be unstable with respect to precipitation and that
excess materials used in the manufacturing process of IE-911 are
leaching during pretreatment and subsequently precipitating. Thus, an
improvement in the manufacture of IE-911 would be the production of a
material that contains little, if any, excess materials.

Results from experiments with the engineered form (IE-911) of the CST
crystals (IE-910) clearly indicated that excess materials of manufacture,
i.e., Nb and Si, are leached from the particles by the highly alkaline
simulants (see previous results in this section). In addition, lot-to-lot
variability in the Cs-sorption capacity was noted (see results for Column
Performance). Therefore, discussions with UOP LLC were held to
determine a path forward to develop an ion-exchange material that could
be used with less risk of column plugging or low Cs-sorption capacity.

A contract was signed with UOP to revise the manufacturing process.
The contract calls for the elimination of excess materials of manufacture
and reduction of the lot-to-lot variability. UOP proposed removing excess
materials by post-treatment of IE-911 and reducing lot-to-lot variability by
closer control of the manufacturing parameters.

7.2.3.5.2 FY01 - Current Work

Collaboration with UOP to develop an engineered form of CST (IE-911)
compatible with SRS waste is continuing in FY01. A schedule for
production of test batches of reformulated materials and for holding
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project review meetings is being followed. Product specifications (target
definition) have been defined and agreed to by WSRC. Updates on
pretreatment work at SNL are provided to UOP in order to optimize their
efforts.

The CST manufacturing process comprises four steps: synthesis of IE-
910; post-treatment of IE-910; manufacturing of IE-911; and post-
treatment of IE-911. The UOP contract calls for the production of a
reference batch of IE-911 against which all subsequent batches will be
compared. Manufacturing parameters were tightly controlled during the
preparation of the reference batch. In addition, a reference batch of IE-
910 will be produced.

Initial efforts to improve IE-911 by UOP are focusing on the post-
treatment step. The goal is to reduce the quantity of leachable
components from the product. Details of the steps taken by UOP to
accomplish this goal are not available due to UOP concerns about the
proprietary nature of their work. A test batch of 100 g will be sent to
SRTC in mid-November 2000, and will be examined using the methods
described in other sections of this plan.

After evaluation of the test batch, a pre-production batch of IE-911 will be
produced by mid-December 2000, in sufficient quantity that ORNL, SNL,
and PNNL will be able to characterize the material using the methods
that have been described in previous parts of this section. The final
deliverable in the contract, a 2,000-lb batch of the improved material, will
be supplied if the test results indicate that the quality and properties of
the material are satisfactory for further testing.

The results of these tests will determine if UOP has produced a material
that can be used in the ion-exchange columns with a minimum of
pretreatment at SRS. The leaching of Nb from the IE-911 is a necessary
step owing to the conditions under which IE-910 must be synthesized.
Whether the excess of Nb is leached from the IE-911 at UOP or at SRS
is the essential issue. Considering the relative costs of performing
operations at UOP or SRS, the willingness of UOP to perform this
process at their facility greatly enhances the attractiveness of using IE-
911 for CST Non-Elutable Ion Exchange.

7.2.4 Gas Generation (CST SOWM 3.2, 8.3, 8.4)

7.2.4.1 Previous Results

A previous study50 measured the impact of CST solids on the rate of
formation and composition of radiolytically generated gases in simulated
SRS liquid waste. The tests used IE-911, the engineered form of CST.
The test results showed that radiolytically generated gas bubbles form
rapidly at expected process dose rates. Bubbles near the surface of the
resin bed can move by displacing IE-911 particles.

Irradiation of IE-911 slurries produced oxygen, hydrogen, and nitrous



TFA - 7.0 R&D Program Description

http://emslws03/tfa/spp1/7.htm[10/13/2009 11:33:10 AM]

oxide (N2O). Oxygen is the major product from irradiation of high-nitrate
waste whereas hydrogen is the major product from irradiation of high-OH
waste. High-nitrate waste solutions yield the largest gas generation
rates. Researchers measured total radiolytic gas generation rates lower
than those used in a preliminary gas generation calculation51 for a full-
scale process column. The previous calculation for total gas generation
remains bounding because test results showed less oxygen formation (G
values up to 0.15 molecules/100 eV) than assumed in the calculation
(0.3 molecules/100 eV). Since the high radiation field associated with a
loaded column will originate from approximately 5 MCi of Cs-137 per
column, a gas generation rate of approximately 35 L/h is expected.

Additional work investigating the effect of gas generation was performed
on a larger scale. To conduct the gas behavior test, a method to simulate
radiolytic gas generation in the CST column was developed. After
evaluating several alternatives, oxygen production by the decomposition
of hydrogen peroxide was selected. Hydrogen-peroxide decomposition-
reaction rate data needed to plan the tall-column gas tests were
determined from batch and small-column laboratory experiments. In
addition to catalyzing the hydrogen peroxide decomposition reaction,
CST also absorbs hydrogen peroxide. Titanium stabilizes hydrogen
peroxide. Fortuitously, this method not only simulates gas generation, it
also allows simulation of the gas generation front movement due to Cs
loading in an actual system by the movement of the peroxide wave front
as it loads on the CST. In the course of the laboratory studies, it was
determined that peroxide leaches metals from the CST. These findings
may have implications in an actual system, since one of the products of
radiolysis is hydrogen peroxide, although it is present at extremely low
levels (approximately 10-6 M, see Refinement of the Model, 7.2.2.1.2).

The gas generation test was conducted to provide information on bed
retention and release of gas produced in the column. The target gas
generation rate was 82 cc/h based on the maximum expected gas
generation in an actual system with high-nitrate SRS supernatant.
However, a gas generation range of 40 cc/h to 320 cc/h was used in
planning the test to allow for the range of Cs concentrations expected in
the real waste. Gas was generated by the decomposition of hydrogen
peroxide. Column differential pressures, the volume of gas generated,
and the column bed heights were measured. The bed was also
monitored for bubble formation and gas accumulation. The test was run
at a nominal superficial liquid velocity of 4.1 cm/min. Hydrogen peroxide
loaded on the bed relatively quickly. Approximately 9.5 hours after
peroxide was introduced at the top of the bed via a modified feed
configuration, the first measurable volume of gas was observed in the
effluent. Gas bubbles seen at the inside surface of the column wall gave
a visual indication of the gas wave progress down the column.

Gases generated in the column were swept out with the effluent at both
low and high gas generation rates. Gas did not coalesce and rise in the
column, nor did the bed expand while the column was operated in down
flow, even at gas evolution rates 16 times the target rate of 82 cc/hr. Gas
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accumulation in the bed is estimated to be less than 3% of the bed
volume and it resulted in a bed pressure drop 2 to 2.5 times the pressure
drop without gas. The bed pressure drop at a superficial velocity of 4.1
cm/min with gas was in the 8-9 psig range, compared to 3.5-4.5 psig
without gas. After a gas inventory has been established in the column
(i.e., once gas voids form in the column) the pressure drop is only weakly
affected by the generation rate. After shutdown, part of the gas inventory
disengages from the bed and bubbles in streams from the top of the bed.
The axial gas inventory upon shutdown remains to be determined. The
column was able to eliminate 16 times the design-basis maximum gas
generation rate without apparent disruption of the bed.

In a three-column processing train, the gases swept from the lead
column will likely accumulate in the head-space of the next column in
series. The accumulation of these gases (hydrogen and oxygen) creates
a hazard due to the potentially explosive nature of this mixture. It has
been proposed that the gas entrained with the effluent be separated from
the liquid prior to feeding downstream columns. Methods for disengaging
this gas between columns need to be evaluated and demonstrated. The
effect of entrained gas on downstream columns needs to be understood.

7.2.4.2 Gas Disengagement (CST SOWM 8.3, 8.4)

7.2.4.2.1 FY00 - Results

Indications that gas generated in the column escapes through the bottom
of the column without causing flow disruptions led to a shift in the
emphasis of gas generation research to address the hydraulic aspects of
gas disengagement. Tall-column apparatus at ORNL was modified to
test prototypical equipment to perform gas disengagement experiments.
Locally designed equipment was fabricated and installed for this purpose.
The use of hydrogen peroxide for non-radioactive examination offers
potential benefits over a radioactive test.

The existing pilot-scale tall column that was used in FY99 to evaluate
CST physical stability, CST handling properties, and gas behavior was
fitted with gas-disengagement equipment for FY00 testing. ORNL
modified and improved the tall-column design characteristics to adapt it
for this task. The CST fixed-bed support screen (Johnson) design was
improved to better simulate full-scale flow-through column operation.
Instrumentation and control systems were slightly modified and
upgraded. Column-effluent piping was modified for installation of the
gas-disengagement device, supporting FY01 testing and operations
under various conditions to evaluate the performance of the device.

7.2.4.2.2 FY01 - Current Work

The gas-disengagement equipment (GDE) is being installed on the
existing CST tall-column unit at ORNL for the purpose of removing free
gas generated during tall-column testing. The system is designed to
operate under varying conditions to establish operating envelope and
performance requirements for the CST process. In order to monitor gas



TFA - 7.0 R&D Program Description

http://emslws03/tfa/spp1/7.htm[10/13/2009 11:33:10 AM]

generation sufficiently, system process dynamics were previously
modeled to properly size valves and ensure that the control strategy
allowed for system robustness and disturbance rejection.

The main components of the GDE are a gas-disengagement chamber, a
venturi vacuum pump, a system for vapor sweep/sparging, a process
pump, and ultrasonic equipment. The gas-disengagement chamber
provides the location for free gas disengagement. The venturi vacuum
pump provides gas evacuation during GDE operation at or below
atmospheric pressure. It is bypassed at pressures greater than
atmospheric. The vapor sweep/sparging provides a supply of air or
nitrogen to remove the free gas from the simulant during GDE operation.
The air or nitrogen introduced into the sparger also assists in the
coalescence of smaller bubbles of insoluble gas and the stripping of
soluble gas. The process pump maintains the liquid level in the gas-
disengagement chamber at or below atmospheric pressure. It may be
bypassed during testing at pressures greater than atmospheric. The
ultrasonic transducer with acoustic horn and sine generator provides
cavitation of the simulant to facilitate the removal of free gas.

Instrumentation and controls (I&C) equipment and materials are
comprised of distributed modular microprocessor-based controllers
compatible with the existing tall-column communication network
(LabVIEW). The GDE also contains a thermocouple, liquid and air
flowmeters, pressure and level indicator, pressure transducer, level
measurement sensor, flow-control valves and level switch.

Operation of the gas-disengagement chamber will follow one of three
modes. Modes A and B involve the simultaneous control of both
sweep/sparge air through the chamber vapor space and liquid level
control in the chamber. Mode C involves bypassing the gas-
disengagement chamber altogether so that no control issues exist. The
method of liquid level control differs drastically between Modes A and B.
The control of sweep and sparge air differs slightly between Modes A
and B.

Results from the ORNL tests will be provided to the SPP team for
inclusion in a final report. The results are expected to demonstrate that
disengagement of gas between ion-exchange columns can be achieved.
Therefore, accumulation of gas at the top of the second (middle) and
third (guard) columns is not expected to be an issue during operation of
the CST-column carousel. This also is expected to resolve the issue of
accumulation of a potentially explosive gas mixture at the top of the
columns.

7.2.4.3 Cs Loading Under Irradiation (CST SOWM 3.2.2)

7.2.4.3.1 FY00 - Results

An overall technical understanding of the CST Non-Elutable Ion
Exchange process is needed to design, construct, and deploy a full-scale
facility for treatment of high-level salt waste. One concern associated
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with deployment of CST is the effect of gas generation from radiolysis of
water within the operating CST flow-through column. Calculations and
testing were performed in FY00 to determine the effect of gas generation
on the performance of CST in a flow-through column.

SRTC and ORNL collaborated to study the effect of radiolytic gas
generation on the Cs-removal performance of CST. The calculation of
gas generation in large columns was improved. The rate and location of
bubble formation during Cs loading was defined. Diffusion rate of gases
out of CST particles was estimated and compared with experimental
results. The calculations indicated that the formation of gas bubbles
within the small pores of CST (i.e., intraparticle bubble formation) is not
likely.

Batch tests performed by SRTC in FY99 indicated that a loss of CST
capacity can be expected when irradiated under expected conditions.
Additional testing examined this aspect of Cs-removal performance in
the presence of gas generation. A spent-fuel element in the HFIR pool
was used for a radiation exposure test. This test measured a number of
attributes, including Cs absorption in the presence of a radiation field and
the rate of gas generation. A team of researchers from SRTC and ORNL
examined the results of each test.

A test capsule containing a small flow-through column packed with ~20
mL of CST was designed and fabricated for insertion and irradiation in a
spent fuel element of the HFIR test facility. The column was connected to
simulant feed and coolant transfer lines routed vertically upward through
and out of the pool via an access port to the feed station transfer pumps
and holding vessels. Simulant containing non-radioactive Cs was
pumped to the CST column using low-pulsation gear pumps in order to
load the Cs onto the CST. The radiation dose received by the column of
CST was representative of that expected for treatment of SRS HLW
supernate. The test system was designed for continuous feed of
simulated HLW supernate containing nonradioactive Cs and included a
cooling system to maintain the temperature of the column below 35ºC.
The coolant (ethylene glycol solution) was chilled and transferred to the
column using gear pumps. Samples of the supernate were collected
every 4 hours for Cs analysis and a Cs-loading curve was generated
from the data. The loading curve was compared to baseline column
performance data to determine the effect of radiolytic gas generation on
CST loading capacity and mass-transfer zone length. The results
indicated no significant effect of the radiation field on Cs loading. The
performance of this column system was carefully characterized under a
range of operating conditions subsequent to the irradiation.

SRS completed an interim report on the gas-generation calculations
including temperature effects on Cs loading. SRTC published two reports
documenting their work on the gas generation activities.52,53

The results of gas generation tests clearly indicate that gas generation
within the CST column does not affect Cs sorption. The sorption closely
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follows predictions using the VERSE model and sorption measured
outside of the radiation field. Thus, CST columns loaded with megacurie
quantities of Cs are expected to perform within the baseline
requirements.

7.2.4.3.2 FY01 - Current Work

Results from the gas generation experiments conducted in FY00 will be
documented in a report. In addition, a final report on the gas-generation
calculations is being prepared. The report will include temperature effects
on Cs-loading under irradiation.

The test equipment - including the simulant delivery system, the coolant
lines, and the moisture detection system - is being decontaminated
before removal from the HFIR building for subsequent storage. The
equipment will be prepared for storage in such a manner that it can be
used again should the need arise after down select.

7.2.5 CST Hydraulic Transfer (CST SOWM 19.1, 19.2, 19.4)

7.2.5.1 Previous Results

Pumping tests conducted during prior research in a recirculating loop
showed that a 24 wt% slurry of CST in water can be transported at fluid
velocities of 4.3 ft/s (45 gpm in a 2-in. pipe) with no visible settling of the
CST particles. A 5 wt% slurry will stay suspended at a velocity of 3.8 ft/s.
The CST was easily mobilized after purposely plugging sections of pipe.
The CST particles were rapidly broken up in a centrifugal pump into very
small particles (<150 micron). A progressing cavity (Moyno) pump
caused less damage to the CST particles.

Additionally, slurries of CST in water showed low abrasivity to 304L
stainless steel and moderate abrasivity to A106 carbon steel. However,
results indicated that supernate-containing slurries were less abrasive to
A106 carbon steel. Of importance to the CST flowsheet, mixtures of as-
received CST and SRS sludge simulants showed minimal tendency to
cause caking or hard layers.

CST was easily sluiced into and from the ion exchange column using
water and air. The as-received CST is slightly acidic and contains fines
that are generated during shipping. The CST is pretreated by stabilizing
the pH with dilute NaOH, then backwashing with water to remove any
fines. The CST had been pretreated for the ORNL Cs Removal Project.
The CST was added to the column in three batches, and the column was
backwashed after each batch to remove any fines generated during
sluicing. The column was backwashed with tap water at flow rates up to
1.2 L/min after the first and second batches of CST were added to the
column, and up to 0.6 L/min after the third batch was added. The CST
bed was expanded by at least 50% during the first and second
backwashes, but by only 20% during the third backwash due to lack of
space in the column.
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Hydraulic tests were conducted during the previous studies to obtain data
useful for column operation. Pressure drop through the column and
across the Johnson screen and the effect of flow rate on pressure drop
were measured. The column-pressure drops for the first four tests
ranged from 17 to 23 psig. The pressure drop at the top of the bed where
a layer of fines and fragments of CST and other materials existed
accounted for 60% to 70% for the pressure drop. After the bed was
expanded to redistribute these layers, the pressure drop stabilized in the
7-psig range at 5 cm/min superficial velocity. The pressure drop of 6.7
psig across the column that is calculated by the Blake-Kozeny equation
is in good agreement with the pressure drop of 7.4 psig that was
observed in Hydraulic Test 6. The pressure drops in the bed at the
nominal flow rate were relatively constant and varied from 0.35 psig/ft to
0.45 psig/ft. The pressure drop across the Johnson Screen remained
constant throughout the six tests, ranging from 0.45 psig to 0.55 psig. No
channeling was detected. The pressure drop across the Johnson Screen
did not increase, indicating no accumulation on the screen.

Prior to sluicing the CST from the column, the supernate simulant in the
column was displaced with 2 M NaOH. Then the NaOH was displaced
with deionized water. Water, rather than supernate simulant, was used to
sluice the CST in order to facilitate handling of the spent CST. The two-
step displacement process was used to avoid possible precipitation of
Al(OH)3 from the supernate simulant as the pH of the solution was
lowered during mixing with the water.

After the column was pressurized, the bottom sluice valve was opened.
The CST and water flowed up through the 1-inch-sluice line to the level
of the top of the column and then back down into a plastic tank. Because
of the restricted air supply, the CST and water flowed rather slowly from
the column into the collection tank. The water interface moved slightly
faster than the CST interface, leaving about 17 cm of CST in the bottom
of the column after the first sluicing. The sluicing took 2.3 minutes, so the
average flow rate was 10 L/min, and the average velocity in the sluice
line was 33 cm/sec.

Another aspect of DWPF operation is accurate slurry sampling using the
Hydragard® sampler. The particle size of the as-received CST ranges
from 200 to 800 microns, significantly larger than the borosilicate glass
formers (frit, ~170 microns). This raises two technical issues regarding
homogeneity and sampling of CST slurries of DWPF. A series of tests
were conducted to address these issues.54 Four tests used batches of
aqueous slurries of 10 wt% CST and the remaining tests used three
different batches of sludge-based slurries.

Sampling studies of the mixture of CST, frit and sludge using the
Hydragard® sampler did not show uniform results when compared with a
grab sample taken from the feed tank. The Hydragard® samples
exhibited 12% frit depletion. As expected, the sludge-frit slurry with large
as-received CST particles repeatedly plugged the Hydragard® sampler.



TFA - 7.0 R&D Program Description

http://emslws03/tfa/spp1/7.htm[10/13/2009 11:33:10 AM]

The CST has been engineered into material with an average particle
diameter of around 500 microns for use as packing in the ion exchange
columns. Smaller particles would give excessive pressure drop through
the column. However, as noted above, preliminary testing26 has shown
that the DWPF Hydragard® valve is not capable of sampling sludge with
as-received CST. Previous work during the DWPF startup configured the
Hydragard® sampling system to accurately sample sludge with frit
particles that are nominally about 175 microns in diameter (acceptable
size range 80-200 mesh). Therefore, it is assumed that if the CST
particles can be reduced to the size of frit particles or smaller they will be
representatively sampled by the Hydragard® system.

Size reduction of the spent CST resin introduces another unit operation
into the proposed flowsheet. To select the best method for accomplishing
CST particle size reduction, literature was reviewed and other DOE sites
were contacted about their experience with similar processes. In
particular, personnel at the Hanford Site's K Basin were contacted about
their experience at that site in grinding sludge particles and personnel at
the West Valley Demonstration Project were contacted about their
experience in grinding zeolite. The results of these reviews are
summarized below.

Criteria selected for evaluating a method of particle-size reduction are:
(1) the method must be capable of processing a wet slurry of CST solids
in water. Preliminary flowsheet estimates are based on a 10 wt% slurry
of CST in water; (2) It would be highly desirable to accomplish the size
reduction in a single pass through the equipment; (3) The process should
offer good control over maximum particle size; and (4) The equipment
must be capable of remote operation for radioactive service and have low
maintenance requirements.

A preliminary literature review quickly showed that numerous particle-
size reduction methods exist using process equipment of various
designs. One particularly attractive piece of equipment is the Dispax-
Reactor marketed by IKA Works. IKA Works is an international company
known as a leader in the high shear mixing and dispersing industry. The
company is based in Germany with a subsidiary IKA Works USA located
in Wilmington, North Carolina. The Dispax-Reactor is designed to
uniformly disperse a solid material in a liquid flow stream and is capable
of wet grinding to provide a specified maximum particle size. The
equipment contains a series of rotors with controlled gear tooth
clearances. West Valley Demonstration Project (WVDP) personnel tested
IKA Works equipment and found it unsuitable for their application. The
WVDP zeolite slurry waste is contaminated with sand and rust; metal
particles in the slurry damaged the gear teeth in the IKA equipment.

A kinetic grinding system from Micro Grinding Systems, Inc. (located in
Little Rock, Arkansas), was one of the most promising technologies
identified for reducing particle size of 105-K East Basin sludge on the
Hanford site. It also was the technology chosen for processing
contaminated zeolite stored in a waste tank at WVDP. The zeolite must
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be slurried out of the waste tank and pumped into another tank as part of
the processing operations. The raw zeolite has a particle size distribution
very similar to that of the CST. This grinder passes the slurry through a
cylinder containing steel or ceramic balls or cylinders that are
continuously vibrated. The impact from the objects in the cylinder
crushes the particles in the feed slurry providing the grinding action.
Tests at WVDP showed that 800-900 micron size particles were ground
98-100% below 200 microns and about 90% below 100 microns.

7.2.5.2 Develop And Test Size-Reduction Method (CST
SOWM 19.2)

7.2.5.2.1 FY00 - Results

Grinding tests were contracted to both IKA Works and Micro Grinding
Systems. The IKA equipment best satisfied the process selection criteria.
It was anticipated that the spent ion-exchange resin would be
significantly cleaner than the WVDP zeolite slurry (the spent resin should
not contain tramp metal and should therefore be more suitable for size
reduction with the IKA equipment). However, based on WVDP
experience, it was also highly desirable to evaluate the Micro Grinding
equipment for CST particle size reduction. It was also anticipated that it
would be more difficult to control the particle size with the Micro Grinding
system and that additional work would be required to establish optimum
operating parameters such as slurry concentration and flow. However,
WVDP has successfully ground zeolite with very similar specifications to
the SRS CST application using this equipment. This equipment is
mechanically very simple, which may facilitate its use in radioactive
service.

The FY00 CST equipment tests ground approximately 50 pounds of
solids. With the IKA equipment, a nominal 10 wt% slurry was used as
feed. About 50 gallons of slurry were produced at 10 wt%. This provided
sufficient data for a preliminary evaluation of the equipment. SRTC
personnel observed the test and made a subjective evaluation of
equipment operability. The size distribution of the ground CST was
determined. About 5% of the CST appeared to pass unchanged through
the equipment.

Because the Micro Grinding system is most efficient at higher slurry
concentrations, it was not possible to test a 10 wt% slurry on this
equipment. The vendor was consulted and their experience with WVDP
zeolite was used to estimate the desirable slurry concentration.
Preliminary indications were that 50 pounds of CST should provide
sufficient material for a test grind. The test was conducted successfully.

Size-reduced CST from both tests was returned to SRTC for evaluation
of mixing, settling and resuspension characteristics. The material is also
available to make additional melter feed slurries that can be used to help
determine the cause for previous non-representative sampling.
Resuspension and homogenization of size-reduced CST could also be
investigated.
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WSRC issued a report on the results of the CST size reduction work.55

The results of these preliminary experiments give a clear indication that
size-reduction of CST particles presents little risk to their use. According
to data, it should be possible to reduce the size of CST particles so that
homogeneous slurries can be produced and sampled representatively.

7.2.5.2.2 FY01 - Current Work

Vendor tests completed in FY00 provided results demonstrating that CST
can be reduced to a size comparable with the frit or sludge particles. On
this basis, no further work in this area is planned for FY01.

7.2.5.3 Develop Representative Sampling of
CST/Sludge/Frit Slurry (CST SOWM 19.1)

7.2.5.3.1 FY00 - Results

Operation of the Hydragard® sampler with slurries of size-reduced CST
was compared to operation with sludge/frit slurries in order to determine
minimal size distributions for adequate CST slurry sampling. Samples
taken by the Hydragard® sampler showed a bias toward low frit with or
without size-reduced CST present. Thus, the operation of the Hydragard
sampler itself will be re-assessed. However, it was concluded that CST
was sampled the same as sludge and that a representative sample
would be obtained in the DWPF.

During the FY00 study of Hydragard® sampling of melter feed slurry
containing CST it was observed that a slurry containing 52 wt% total
solids could not be adequately mixed in the 1/240th scale DWPF tank.
This slurry, containing 10 wt% CST on an oxide basis in the glass
product, appeared to be unusually thick. Historically, DWPF melter feed
slurry is typically in the range of 48 to 50 wt% total solids with a
maximum observed value of 53 wt%. If melter feed containing CST can
not be similarly concentrated, DWPF glass production rates will be
reduced. The rheology of melter feed slurry is known to be a strong
function of the insoluble solids content.

7.2.5.3.2 FY01 - Current Work

Results of the Hydragard® sampling activities in FY00 will be published
in a report in FY01.

7.2.6 Coupled DWPF Operation (CST SOWM 20.0)

7.2.6.1 Previous Results

Processing within the DWPF would include the addition of sized-reduced
IE-911 loaded with Cs to the sludge/frit slurry prior to vitrification. This
addition would occur in the Slurry Receipt Adjustment Tank (SRAT). The
DWPF process then adds chemicals - including formic acid - to adjust
the redox potential of the mixture. The presence of noble metals
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catalyzes the formation of hydrogen gas, which poses a safety control
concern for operations. The total gas release also can promote foaming
in the process vessels. Little information existed on the ability of IE-911
to sorb noble metals and alter the amount of gases formed. Hence,
personnel conducted process simulations at bench scale and at small
pilot scale (1/240th DWPF) to examine this risk.56,57

Major conclusions from the testing included the following. The maximum
observed SRAT hydrogen generation rate was 0.0034 lb/hr (scaled to a
6000 gallon DWPF sludge batch) and occurred during the sludge-only
run without CST present. The maximum hydrogen generation occurred at
the end of the SRAT reflux cycle and is about 0.5% of the current DWPF
limit of 0.65 lb/hr. The maximum SME hydrogen generation rate was
0.012 lb/hr (based on a 6000-gallon DWPF sludge batch), which
occurred in the size-reduced CST run. This maximum hydrogen
generation occurred at the beginning of the SME dewater cycle and is
about 5% of the current DWPF limit of 0.23 lb/hr. The size-reduced CST
runs produced slightly more hydrogen than the as-received CST but still
far below DWPF limits.

Since these studies suggested no significant concerns, the program
deemed that no additional work was necessary in this area before
selection of a preferred process.

7.2.7 DWPF Melter Operations

7.2.7.1 Glass Titanium Loading (CST SOWM 17.0)

7.2.7.1.1 Previous Results

A variability study addressing the compositional changes in sludge and
frit was examined with a statistically designed approach.58 The sludge,
frit and CST loading were varied in order to assess the operating window
for glass composition in DWPF. The existing models were used to predict
the processing and product properties for each of the compositions. Due
to the large difference in composition, it was unclear whether the models
were applicable in this compositional region.

The results indicate that the viscosities and liquidus models for the
CST/sludge glasses appeared adequate to cover the different
compositional regions. Glasses at reasonable loadings of CST and
sludge had durabilities acceptable for DWPF. However, the durability
model under-predicts the measured Product Consistency Test (PCT)
values.

In this phase of research, twenty-two glasses containing Purex sludge
and three glasses containing HM sludge were fabricated and tested.59

The fabricated glasses were tested for durability using the 7-day PCT
and characterized by measuring the viscosity at 1150°C and by
determining an approximate, bounding liquidus temperature. The current
models used by DWPF for predicting durability, viscosity, and liquidus
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temperature were applied to all 25 glasses. The goal of this work was to
identify any major problems from a glass perspective, within the scope of
this effort, which could potentially preclude the use of CST at DWPF. As
part of this study, product and property model predictions were made
using targeted, measured, and bias-corrected measured compositions of
the glasses. It was demonstrated that the results were essentially
insensitive to the type of composition used in these models. This
provides evidence that the glasses produced were close to the targeted
compositions and that the analytical measurements were of high quality.

The results indicated all 25 glasses were very durable as measured by
the PCT. The PCT values clustered within the interval from 0.64 to 0.91
g/L for boron for all of the Purex glasses except one and ranged from
0.37 to 0.43 g/L for boron for the HM glasses. The values for the other
elements were similar. For comparison, the reference Environmental
Assessment (EA) glass has a boron rate of 16.7 g/L. A remarkable
finding from this study was the highly clustered nature of the results. The
22 Purex-loaded glasses clustered tightly in one region, whereas the HM
glasses clustered at an even lower value for boron release.

The DWPF's Product Composition Control System (PCCS) durability
model predicted values for boron release that were generally greater than
the upper 95% prediction limit of the model. This type of behavior has
been observed before for a range of glasses predicted to be very
durable. The highly clustered nature of the results suggests that model
revisions could be made to ensure glass durability. The DWPF
homogeneity constraint was not developed for glasses within the
compositional region defined for these 25 glasses. The results from this
study reveal that the measured durabilities are not correlated to the
values of this homogeneity constraint for these glasses.

For this study, the liquidus temperature was bounded by performing 24-
hour isothermal holds (as required) for the glass melts at 900°, 950°,
1000°, and 1050°C. X-ray diffraction (XRD) was used to detect
crystallization, in this case Trevorite. For the 22 wt% Purex glasses, no
crystals were detected in the bulk at 900°C or at the top surface of the
glasses. For the 26 wt% Purex glasses, only two of the six glasses had
bulk crystals after 24 hours at 900°C, and crystallization was no longer
evident after the 24 hour hold at 950°C. For the 30 wt% Purex glasses,
crystals were evident at higher temperatures but below the XRD
detection limit at 1000°C. Given the fact that liquidus temperatures were
only bounded, the 30 wt% loading of Purex may be near or at the edge
of acceptability for liquidus. Surface crystallization was evident on top of
the glass surface near the glass-crucible interface after some of the heat
treatments. This crystallization was not considered as evidence in the
determination of the approximate liquidus temperature. For HM glasses,
no crystals were detected in the bulk or on the surface after 24 hours at
900°C.

The melt viscosity for many of these glasses was measured and the
results reported at 1150°C (nominal temperature of the glass within the
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DWPF melter). For the Purex containing glasses, all viscosities were well
within the DWPF range of 20 to 100 poise. The viscosity model, in
general, over-predicted the measured viscosities. This is not surprising
given the fact that the model was not developed for glasses incorporating
CST elements. On the other hand, the HM sludge-containing glasses
had, as predicted, viscosities at 1150°C (~160 poise) that were far above
the 100 poise limit. Thus, the HM sludge-containing glasses fabricated
for this study are not acceptable for processing in the DWPF. Although
no Blend-sludge glasses were fabricated, viscosity predictions for these
glasses suggest that viscosity values may be close to 100 poise, or the
upper limit for DWPF operations.

7.2.7.1.2 FY00 - Results

No work in this area was conducted in FY00.

7.2.7.1.3 FY01 - Current Work

In the area of glass studies, the NRC report, "Alternatives for High-Level
Waste Salt Processing at the Savannah River Site", lists the influence of
glass formulation with higher titanium loadings on waste form
performance as a key issue requiring resolution if CST ion exchange
were implemented at SRS. In order to resolve this issue, additional
studies on centerline cooling are needed to ensure that deleterious
phase separation of the CST glasses (as detected by PCT releases)
does not occur. These data could also be used should it become
necessary to qualify a waste form with a titanium content greater than
that now contemplated.

The workscope in this area will include the following tasks: (1) select,
batch and melt ~15 glasses for the CST option; (2) rapidly quench the
glasses; (3) canister centerline cool (ccc) a portion of each glass; (4)
measure the chemical composition of all the glasses; (5) perform the
PCT test on all of the quenched and ccc glasses; (6) XRD and SEM on
glasses, as necessary; and (7) compare the PCT results of quenched
and ccc glasses.

The results of these studies will determine if glass that meets the PCT
requirements can be formed from slurries containing CST.

7.2.7.2 Feed Homogeneity (CST SOWM 19.0)

7.2.7.2.1 Previous Results

Test results indicated the aqueous slurry of as-received CST could not
be mixed effectively with an agitator speed representative of DWPF
processes. However, the slurry can be easily re-suspended by the
agitator. The agitator system could not reduce the CST particle size.
Prolonged repeated pumping of the slurry through a centrifugal pump did
show evidence of particle size reduction.

The DWPF melter receives feed from the Melter Feed Tank (MFT). The
HLW aqueous slurry in the MFT is pumped through a recirculation loop
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and a portion of this aqueous slurry is diverted to the melter through a
slotted aperture (at a rate of ~1 gpm). In order to produce an acceptable
glass product, it is essential that no segregation of any of the feed
components occurs using this melter feed system (i.e., the chemical
composition of the MFT should be the same as the composition of the
feed stream that enters the melter).

7.2.7.2.2 FY01 - Current Work

Because the CST melter feed slurry was first prepared in 1999 and has
been used for several Hydragard® tests, it was determined that the best
way to obtain representative rheology measurements was to prepare
fresh slurry. Because a relatively small amount of material is required for
rheology measurements, the preparations can be done on a bench scale
(3 to 4 L). In FY01, three bench-scale batches of melter feed slurry will
be prepared. One batch will contain 10 wt% CST, size-reduced to less
than 177 mm. A second batch will have 10 wt% CST, size-reduced to
less than 20 mm. A control batch that does not contain CST will also be
prepared. Each batch will contain the same amount of sludge. The
sludge used in these tests will be a recently prepared simulant of DWPF
Batch 3 sludge. The rheological properties (yield stress and consistency)
of these slurries will be measured over the range of total solids from 40
to 50 wt% in 2 wt% increments.

These experiments will provide a sound basis for determining if the
presence of CST particles in melter feed slurry has an impact on slurry
rheology and thereby imposes an additional operating constraint on the
DWPF process.

7.3 Caustic Side Solvent Extraction

Prior to treatment by solvent extraction, actinides are removed from the waste by
sorption with MST. The resulting slurry is then filtered to remove the MST and
sludge solids.

The CSSX process utilizes a novel solvent made up of four components:
calix[4]arene-bis-(tert-octylbenzo-crown-6) known as BOBCalixC6; 1-(2,2,3,3-
tetrafluoropropoxy)-3-(4-secbutylphenoxy)-2-propanol known as modifier Cs-7SB;
trioctylamine known as TOA; and Isopar L, as a diluent. The solvent is contacted
with the alkaline waste stream in a series of countercurrent centrifugal contactors
(the extraction stages). The resulting clean aqueous raffinate is transferred to
Saltstone for disposal. Following Cs extraction, the solvent is scrubbed with dilute
acid to remove other soluble salts from the solvent stream (the scrub stages). The
scrubbed solvent then passes into the strip stages where it is contacted with a very
dilute (0.001 M) acid stream to transfer the Cs to the aqueous phase. The aqueous
strip effluent is transferred to the DWPF.

The basis and composition of the waste simulant to be used in all CSSX testing are
described in an SRS position paper.60 The simulant composition is similar to
previous simulants but includes more compounds. The new simulant was developed
not only to reduce the differences between the simulant and real waste with regard
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to most inorganic components but to also stress the solvent system with certain
minor organic compounds and certain metals that could possibly act as catalysts for
solvent decomposition.

7.3.1 R&D Roadmap Summary - Caustic Side Solvent Extraction

Achieving critical project decision milestones requires completion of important
science and technology activities. Failure to meet technology insertion milestones
into the integrated project schedule will delay startup of the salt removal process.
This will result in inadequate tank storage space, jeopardizing DWPF operations
and other SRS missions, along with significantly impacting the ability for SRS to
support the complex relative to new missions.

The Science and Technology Roadmap (Figure 7.3), a subset of the overall Salt
Disposition Project roadmap, defines needs in the following three basic categories:

Process chemistry,
Process engineering, and
HLW System interface.

Process chemistry includes data on the thermal and hydraulic transport properties
and mass transfer properties that are needed to finalize the conceptual design.
These data are used to establish the physical and engineering property basis for the
project and detailed design. Examples of key decisions resulting from these
activities include centrifugal contactor size, solvent clean-up chemistry, solvent
recovery technology, and optimizing the process flowsheet.

Physical property and process engineering data from engineering scale tests will be
developed during the conceptual design phase. Confirming performance data will be
developed during unit operations testing to support preliminary design. These data
are needed to resolve issues related to equipment sizing, specific equipment
attributes, material of construction and operational parameters such as pressure
drop and requirements for temperature control. A key deliverable for this phase is
demonstrating that the individual components will function as intended in support of
establishing the design input for the final design stage of the project.

Integrated pilot facility operations will be completed during final design to confirm
operation under upset conditions to establish the limits of operation and recovery,
the limits of feed composition variability, and confirm design assumptions. This
testing directly supports development of operating procedures, simulator
development, and operator training.

Additional development and testing during the conceptual design phase will help
assure proper feed and product interfaces of the CSSX process with the HLW Tank
Farm, DWPF and Saltstone Facility. The issues of concern include assurance of
glass, waste feed blending and characterization and waste acceptance.

This roadmap was developed to answer technology questions and resolve issues
required to complete the design and construction activities in a time frame that
allows HLW tanks to be decommissioned in accord with the compliance agreements
with the State of South Carolina and the EPA. The development of this roadmap
incorporated input from Subject Matter Experts, the Work Scope Matrix developed at
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the request of DOE, Preconceptual Risks and Uncertainties, and Process
Engineering Fundamentals.

For CSSX, the key issues center on the maturity of the solvent system. These
issues include the stability of the solvent (both radiolytic and chemical), the impact of
minor solvent decomposition products and/or impurities on system performance and
efficiency, and commercialization of the production of the extractant and modifier.
Initial testing indicated that stripping efficiencies could be impacted by trace
impurities. To address concerns related to trace impurities, a second-generation
solvent was developed. Preliminary data indicate the effect of trace impurities has
been substantially reduced, if not eliminated.

Figure 7.3 Science and Technology Roadmap for Caustic Side
Solvent Extraction Cs Removal Process
(Click on Image For Larger Version)

Detailed logic diagrams that illustrate the various R&D activities, their interactions,
and decision points are presented in Appendix A.

7.3.2 Solvent Preparation (CSSX SOWM 3.1.3, 3.2)

7.3.2.1 Previous Results

The initial solvent optimization work was completed as a part of the work
conducted in FY98 as a segment of the Alternative Salt Disposition
Program. The optimum solvent at that time was chosen to be the
BOBCalixC6 (previously described), a modifier, 1-(1,1,2,2-
tetrafluoroethoxy)-3-[4-(t?octyl)phenoxy]-2-propanol, designated as Cs-
3, and the diluent Isopar L. A complete description of this work is found in
the report by Moyer, et al.61 Work during FY98 indicated that the Cs-3
modifier showed significant chemical and some radiolytic
decomposition.62 Work was conducted at ORNL to develop a more
stable modifier. A "second generation" of more stable modifiers was
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prepared, of which the best performing member was 1-(2,2,3,3-
tetrafluoropropoxy)-3-(4-sec-butylphenoxy)-2-propanol, abbreviated Cs-
7SBT. In addition, previous work indicated that either cold Cs may have
to be added to the strip stream or TOA be added to the solvent matrix to
maintain the stripping efficiency.61 Adding cold Cs was not desirable.
Subsequent work has demonstrated that the TOA addition to the solvent
matrix results in more effective stripping with impurities present.63

The synthesis of BOBCalixC6 was developed at ORNL. Using the
synthetic procedure developed at ORNL, IBC Advanced Technologies,
Inc., American Fork, UT successfully filled several orders at the level of 2
- 50 grams in FY98 and FY99. The material was delivered on schedule
and was of high purity.

7.3.2.2 FY00 - Results

In order to standardize the solvent matrix used in the FY00 CSSX
program, all of the solvent was prepared by ORNL. The primary work in
FY00 involved synthesis of the modifier and preparation of the required
solvent for all R&D work conducted in FY00. This included the purchase
of additional extractant and the chemicals required for modifier synthesis.
This also included optimization of the synthesis of modifier Cs-7SB,
which is a purer version of Cs-7SBT, at multi-kilogram scale. ORNL also
developed a QA procedure to ensure the effectiveness of solution
performance in batch tests.64 See Section 7.3.8 for information related to
solvent commercialization activities.

7.3.2.3 FY01 - Current Work

In FY01, the ORNL team will prepare about 20 L of solvent to support the
testing of CSSX at ANL, ORNL, and SRTC. Such testing will include
flowsheet performance using both simulants and real waste in a 32-stage
centrifugal contactor cascade. It will also include tests aimed at studying
solvent stability and physical properties. If necessary, additional
BOBCalixC6 will be purchased. Modifier will either be synthesized or
purchased from a custom-synthesis supplier, depending on schedule
demands. It is anticipated that solvent required early in FY01 will be
prepared at ORNL, and that solvent required later in FY01 will be
prepared commercially. However, sufficient modifier will be prepared at
ORNL to satisfy all solvent needs. ORNL will prepare the solvent, wash
it, perform batch QA tests, and assess purity by NMR and other means
(e.g., ES-MS) as necessary. Based on stability and physical property
data, additional optimization of the solvent matrix may be completed, if
required. This includes the possibility of raising the concentration of the
modifier and changing the concentration of the BOBCalixC6.

7.3.3 Batch Equilibrium With Internal Irradiation Of Solvent (CSSX
SOWM 4.1.1, 4.1.2)

Solvent stability (chemical and radiological) is not completely understood.
Degradation products could impact the extraction capabilities of the solvent matrix.



TFA - 7.0 R&D Program Description

http://emslws03/tfa/spp1/7.htm[10/13/2009 11:33:10 AM]

These degradation products need to be identified. The ability to remove degradation
products from the solvent matrix may be required for this process to operate
efficiently. The stability of the solvent, and the ability to prolong its useful lifetime, will
be investigated.

7.3.3.1 Previous Results

SRTC personnel performed a test to determine the extraction, scrubbing
and stripping performance of the solvent system with a sample of SRS
high level waste. This test employed two extractions, one scrub and three
strip contacts. Cesium distribution coefficients for each of these contacts
were determined. The distribution coefficient for extraction exceeded 11,
versus the design basis value of 8. In addition, the stripping distribution
coefficients proved less than 0.1, again an improvement over the design
basis value of 0.2.

A number of limitations existed in the tests described above. These tests
did not identify any minor components extracted by the solvent system.
In addition, as has been previously reported, the solvent has been
modified to include a new modifier compound.65 Also, no attempt was
made to determine the impact of self-irradiation of the samples.
Furthermore, the testing only explored the performance with waste
material from a single source.

7.3.3.2 FY00 - Results

Exposure tests to determine the impact of internal radiation on the
solvent were initiated in FY00 at both SRTC and ORNL. The SRTC
internal exposure test used HLW while the ORNL internal exposure test
uses the average SRS waste simulant spiked with Cs-137. The ORNL
and SRTC experimental protocols mirrored each other so that direct
comparisons could be made between the simulant and the real waste
test data.

SRTC acquired samples from 5 different HLW tanks. Characterization of
the samples and batch equilibrium contact protocols were initiated.

SRTC developed and implemented an HPLC technique for measuring
the solvent components; this methodology was transferred to ORNL.

The ORNL internal exposure tests used a simulant solution spiked with
Cs-137. Experimental test plans were developed and approved.66 The
experiment was set up in hot cells of the Radiochemical Materials
Analysis Laboratory. All sample preparations were completed, and the
exposures initiated.

ORNL completed dose calculations applicable to the irradiation
experimental conditions and to the centrifugal contactor cascade in the
proposed process plant. Preliminary results indicated the solvent will
receive an annual dose 92K Rad per year assuming 100% plant
utilization and the baseline solvent inventory of 1000 gallons. The
relatively low dose is the result of the short residence time (~ 8% of the
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solvent inventory is in the contactor cascade during operation) of the
solvent in the centrifugal contactor cascade, the large inventory of
solvent in the plant, and Cs?137 and Ba-137m are the nuclides
contributing to the solvent dose, assuming the CSSX feed was subjected
to the MST Sr and alpha removal process. The dosimetry report is
currently undergoing technical peer review; the final report will be
published during the early part of FY01.

7.3.3.3 FY01 - Current Work

This task addresses activities related to the investigation of the effect of
internal irradiation on the solvent. The ORNL test uses solvent loaded
with Cs-137 from the SRS average simulant. Irradiation of the samples
initiated in FY00 will continue into FY01, and the sampling and analysis
protocol will continue so as to obtain data ~ 100 - 400% above the
expected annual dose the solvent will receive in the proposed process
plant.

The tests involve exposing the solvent to internal radiation from Cs-137
while undergoing continuous agitation (see Reference 66). The organic
to aqueous phase ratios agree with the latest version of the baseline
process flowsheet and represent the current standard test conditions
within the program for the extraction, scrub and strip elements within the
flowsheet. The single-contact Cs-137 phase distribution material for all of
the batches was prepared in a large batch, with subsequent sub-dividing
of the phase quantities into individual bottles. This approach was taken to
help minimize preparation variations among the batches as one source
of experimental error.

At selected time intervals, a set of containers (a control using non-
radioactive Cs in the simulant, and samples containing Cs-137 in the
simulant) will be removed from the agitation apparatus and subjected to
the evaluation protocol. The solutions will be visually inspected and the
phase separation time will be determined. After the phases have been
separated, the organic and aqueous portions will be analyzed for Cs
content (allowing a calculation of DCs), solvent components, and solvent
decomposition products to yield information as a function of dose. Dose
calculations for the specific geometry of these irradiations were
completed in FY00. The tests is being conducted at ambient temperature,
which is being recorded with a computer based data acquisition system.

The experimental results will be summarized in an ORNL technical
memorandum report. Upon completion of the experimental plan, effort
will be devoted to waste disposal and returning the hot cell to its
condition prior to initiation of this task.

SRTC will investigate the impact of radiation dose received from real
waste on solvent performance using the samples acquired in FY00. The
tests will examine the impact of dose on the extraction, scrub, and strip
stages of the process. The extent of loss of key solvent components will
be determined and solvent samples will be further examined to
determine if any degradation products increase the removal of secondary
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radionuclides. The test protocol mirrors the ORNL simulant test described
in Reference 66. The results from the SRTC experiments will be
published in a report during the 2nd quarter of FY01.

7.3.4 Batch Equilibrium

With External Irradiation Of Solvent (CSSX SOWM 4.1.1) Batch-equilibrium hot cell
tests will be conducted with SRS high activity waste (internal Cs-137 exposure) with
following variables:

Modifier alkyl group structure
Diluent structure
Temperature and mixing

7.3.4.1 Previous Results

External radiation testing was conducted at SRTC during FY98 as a part of the
Alternative Salt Disposition Program and is described completely in Reference
66. Results from these experiments indicated the modifier Cs-3 degraded
approximately 3% and the extractant only 1% relative to their original
concentrations over the test period in which the solvent accumulated 27 Mrad
of dose. These experiments indicated no significant impact on stripping,
extraction, or scrubbing from the irradiation. Test results indicated that the
cesium distribution coefficient for stripping became unacceptable above 4
Mrad dose.

7.3.4.2 FY00 - Results

The preliminary tests described above were performed with simulated waste
solution. These preliminary tests determined the susceptibility of a calixarene-
based solvent system to radiation damage.67 A number of limitations existed in
these preliminary tests; the solutions were not continuously agitated, and
irradiation exposure only occurred in the presence of simulated waste solution.
In addition, the solvent matrix has since been modified by the introduction of a
new modifier compound. Therefore, SRTC explored the stability of the new
solvent system under a complete range of conditions representative of the
expected conditions in the proposed process. These tests examined the
impact of the following variables: modifier alkyl group structure, diluent, and
mixing.

Four different solvents were studied in these experiments. All of these solvents
employed calix[4]arene-bis(t-octylbenzo-crown-6) (BOBCalixC6) as the
extractant and trioctylamine. One solvent included the proprietary Cs-7SB
modifier, and Exxon Isopar L as diluent. Another solvent included the related
Cs?7SBT modifier and Isopar® L. A third solvent included the proprietary Cs-6
modifier and the Exxon Norpar 12 diluent, and a fourth solvent employed the
Cs?6 modifier in Isopar L. During the tests, the Cs-6 modifier was found to
form a sparingly soluble crystalline dihydrate, and the two Cs-6 solvents were
therefore not irradiated.

These tests involved exposing the Cs-7SB and Cs-7SBT solvents to external
radiation from a Co-60 gamma source with the samples continuously agitated.
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Each of the O/A ratios present in each test represented the O/A ratio
anticipated in the proposed process. Each extraction test employed
approximately 25 mL of solvent (with measurements performed in triplicate)
while the tests with the scrub and strip solutions employed 50 mL of solvent.
The Co-60 source was cooled. Previously, the lack of cooling has limited
experimental temperatures to 30 - 40°C.

At the completion of each irradiation cycle, the samples were analyzed.
Analyses included the determination of the DCs, measurement of the
concentration of the various solvent species, and determination of the
concentrations of any detectable degradation products. Analyses occurred in
parallel at both SRTC and ORNL.

No significant degradation of the primary solvent components was observed
for doses typical of the proposed facility lifetime. Less than 10% BOBCalixC6
loss occurred at doses up to 16 Mrad. No statistically significant loss of Cs-
7SB modifier occurred at dose of 16 Mrad. Less than 10% of the TOA
degraded at a dose of 6 Mrad. At 16 Mrad the concentration of 4-sec-
butylphenol was ~0.4% of the initial modifier concentration.

The only significant decomposition product identified was 4-sec-butylphenol,
an expected decomposition product from the modifier. It was readily removed
from the solvent by contact with a NaOH solution. Batch testing did not indicate
any problems with extraction, scrubbing, or stripping at radiation doses noted
above.

7.3.4.3 FY01 - Current Work

Results obtained in FY00 on the SRTC-batch external irradiations will be
described in a report scheduled for publication in early FY01.

This subtask is a continuation of work initiated during FY00 at SRTC that will
be continued at ORNL in FY01. External irradiation studies using a Co-60
source will focus on issues related to solvent washing and reconstitution.
Specific activities will be defined early in FY01 based upon the information
obtained from FY00 chemical and thermal stability studies. The impact of
radiation-induced solvent decomposition will be determined, and methods to
remove compounds deleterious to the solvent performance will be evaluated.

7.3.5 Solvent Physical and Chemical Properties (CSSX SOWM 5.0)

Physical and chemical property data for the solvent matrix must be determined. A
better understanding of process equilibrium and chemistry fundamentals, such as
the distribution and impact of minor components, and the solubility behavior of
components and degradation products as a function of temperature, must be
obtained. Experiments will be conducted to determine this information.

Research and development activities in this area involve numerous studies, each
with a specific goal. The element of continuity within this research is the collection of
the body of information necessary to define and understand the solvent physical and
chemical properties. The following subsections contain information for the various
studies.
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7.3.5.1 Previous Results

7.3.5.1.1 Chemical Stability (CSSX SOWM 4.1)

No degradation of the BOBCalixC6 was observed following continuous
contact with alkaline high nitrate simulant for up to 570 hours at 53 + 2ºC.
However, the Cs-3 modifier was degraded by 50%, causing a reduction
in the DCs on extraction. The DCs on stripping was observed to increase
slightly. The Cs-3 degradation products were unidentified, and cannot be
washed out with 0.5 M NaOH. However, their presence did not strongly
impair the functioning of the solvent. Refreshing the degraded solvent by
replacing the Cs-3 modifier that was decomposed with fresh Cs-3 results
in a near restoration of the DCs obtained on extraction and scrubbing
with pristine solvent. However, the DCs on stripping were somewhat
higher than those obtained for the pristine solvent control.

By NMR, the solvent appears to be stable after up to 43 days of
continuous contact with 50 mM nitric acid scrub solution at 53 + 2ºC. No
degradation of either the BOBCalixC6 or the Cs-3 modifier was
observed.

Stability studies conducted at 25ºC between the solvent and the high
nitrate simulant reveal the same type of degradation as observed at
53ºC, only at a much slower rate. The solvent retained 88% ( DCs =
10.52 vs. 11.93) of its extraction power after 360 hours continuous
contact at 25ºC, and 80% ( DCs = 9.575) after 648 hours (27 days)
continuous contact.

7.3.5.1.2 Feed Impurities (CSSX SOWM 5.2)

Researchers at ORNL68 prepared simulated salt solution containing 0.1
mM mercury, 0.1mM lead, 0.01 mM iron, and 0.011 M silicate. An
additional test was performed using perchlorate concentrations up to
0.01 M. They contacted this simulant with the solvent system and
measured the extraction, scrub and strip performance. The distribution
coefficients for this simulant system proved statistically identical to those
obtained from simple simulant systems that did not contain these
impurities. In addition, measurements of the concentrations of these
species in the scrub and strip solutions found no Al, Cr or Fe in the strip
solution. A small quantity of Hg transferred to the strip solution but most
of the Hg (80%) remained in the first scrub solution. In contrast, Al
distributed in nearly equal amounts in the first scrub and the first strip
solutions.

Testing at ORNL and ANL indicates that feed impurities can impact the
stripping performance. One such impurity was identified as a surfactant
mixture of undecyl- and dodecylsulfonate, common in detergents used to
clean glassware. In FY98 and FY99, it was shown that addition of
trioctylamine to the solvent nullifies the effect of traces of such detergent
impurities. In addition, the surfactants were removed by washing the
solvent with NaOH solutions.
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7.3.5.1.3 Solvent Recovery (CSSX SOWM 5.1.1)

Researchers at ORNL determined the partition coefficients for the
calixarene and the modifier when the solvent contacts various aqueous
phases. The partition coefficient for the calixarene exceeded the
detection limit of the test, which suggests the partition ratio is > 106. The
partition coefficient for the modifier measured approximately 5 x 104 (i.e.,
less than 4 micromolar modifier in the aqueous phases). Based on these
values, the proposed system would lose less than 15% of the low cost
modifier and less than 1% of the calixarene per year of process plant
operation. However, losses of the solvent due to entrainment of the
solvent as fine droplets in the aqueous phases are expected to be much
more important than partitioning losses. Thus, the question of solvent
recovery remains an important one to resolve in FY01.

7.3.5.2 FY00 - Results

7.3.5.2.1 Phase Behavior of Primary Solvent Components
(CSSX SOWM 5.1.1)

The solubility of BOBCalixC6 was measured as a function of modifier and
amine concentration. This was done neat (in the pure form) and in the
presence of flowsheet and other aqueous solutions. Third-phase
formation was taken as a solubility limit for extraction complexes upon
loading. The distribution of the primary solvent components to flowsheet
aqueous phases and wash solutions was determined by contacting
experiments followed by organic analysis by HPLC, NMR, or GC as
appropriate. Although some sample analyses are still outstanding, the
following conclusions are evident:

(1) BOBCalixC6 at 97% purity is soluble in the process solvent far above
the needed concentration.

(2) Wet solvent is stable to solids formation down to 4oC for at least 2
months on standing. The modifer Cs-6 forms an insoluble solid dihydrate
compound, eliminating it as a candidate modifier. Cs-7SB used in the
baseline solvent shows no such susceptibility; this is thought to be a
result of the multiple isomers that are present in Cs-7SB.

(3) The solvent is only susceptible to third-phase formation on extraction,
primarily because of the loading of K, which leaves the solvent on
scrubbing. Third-phase formation occurs at approximately 15oC using
the full waste simulant. However, if the K concentration in the simulant is
increased to the upper limit of its expected range, third-phase formation
can occur at approximately 20oC. Increasing the modifier concentration
lowers the temperature for third phase formation. Blending of waste and
implementation of the baseline process operating temperature range
within the extraction segment of the cascade will prevent third phase
formation.

(4) Distribution of the primary solvent components to the aqueous phase
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represents a negligible source of solvent loss.

7.3.5.2.2 Partitioning and Migration of Solute Species
(CSSX SOWM 5.1.2)

FY00 experiments included the standard batch extract/scrub/strip
contacting protocol. The objective was to learn how various inorganic and
organic solute species partition between the solvent and relevant
aqueous solutions, migrate through the flowsheet, and possibly
accumulate in the solvent.

The major solvent degradation product, 4-sec-butylphenol, was
examined, and easily washed out of the solvent by a NaOH wash
following the strip section. All the major cations were included in the
simulant and the trace metals. Major and important minor inorganic
anions were examined. Distribution data were collected for the major and
minor inorganic aqueous species in the solvent. K and Na are the ions
primarily extracted from the full simulant.

Lipophilic organic anions were examined. These anions, such as
dibutylphosphate and trace surfactants, may be present in the waste.
Preventative or remediative measures such as solvent washing and
anion exchange were investigated. Partitioning of anions to a range of
alkaline or other wash solutions and to off-the-shelf or synthesized
anion-exchange resins were systematically examined. Dibutylphosphate
was shown to distribute partially into the solvent; however, it easily
washed out with aqueous NaOH solutions. Surfactant anions extracted
from the simulant were found to remain in the solvent through scrubbing
and stripping. If allowed to build up past the ability of the trioctylamine to
neutralize their effect; however, stripping will be degraded. Certain anion-
exchange resins were found to be remarkably effective at removing the
surfactant anions (KD > 1000). Solvent washing will be examined more
fully in FY01.

7.3.5.2.3 Effect of Major and Minor Components in Waste
Feed (CSSX SOWM 5.1.5)

This work spans FY00 and FY01. In FY00, examination of the effect of
lipophilic anions was initiated, as these directly influence extraction and
stripping and pose a significant degree of process risk. Effect on Cs
extraction performance, including selectivity, will be tested in FY01 using
a standard batch extraction/scrub/strip protocol and systematic batch
tests as a function of compositional variables.

The effect of lipophilic anions, such as dibutylphosphate,
tributylphosphate, dodecylsulfonate, phenoxides, and others as
recommended by the SRTC, will be examined. If an effective remediation
method is available, solvent rejuvenation will be demonstrated. A 5-cycle
extraction, scrub, and strip test implied that certain components present
in the full simulant (but not in the salts + metals simulant) accumulate in
the solvent and degrade stripping performance.
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Washing with NaOH solutions restores the solvent to normal
performance. Dibutylphosphate is one of the species in the full simulant
that may be causing the problem, though other lipophilic anions may also
be involved. Dibutylphosphate was observed to degrade stripping
efficiency if present in the solvent at sufficiently large concentrations.
This was found to be true for 4-sec-butylphenol, an impurity in the Cs-
7SB modifier and a degradation product. Both dibutylphosphate and 4-
sec-butylphenol washed out of the solvent on contact with NaOH
solutions.

7.3.5.2.4 Batch Contacting Demonstration with High-
Activity Waste (CSSX SOWM 5.1.7)

The purpose is to demonstrate that realistic activity levels (0.325 Ci/L)
can be fully decontaminated (DF > 40,000) and that the loaded solvent
can also be fully stripped without an intervening spike. Contacts will be
performed in crosscurrent batch mode. No attempt will be made to
simulate counter-current conditions. If needed, stripped solvent will be
subjected to solvent-performance evaluation and diagnostics. Solution
preparations for this test were completed in FY00. The actual contacting
experiments were in progress as this document was being prepared.

7.3.5.2.5 Performance Behavior as a Function of Feed
Composition Variability (CSSX SOWM 5.4)

The measurement of the Cs distribution ratio as a function of the
concentration of the major ions in the simulant was initiated in FY00. Cs
distribution under flowsheet conditions was examined. A significant effect
was competition from K, though this is not expected to jeopardize
flowsheet performance within the expected feed concentration limits. Cs
loading was small, less than 10% of the BOBCalixC6 concentration. This
information was required to support design of the flowsheet for the real
waste tests scheduled for FY01 and to predict performance over a range
of dilutions of the waste with NaOH. The major ions will be Na, K, Cs, Al,
NO3, and OH.

7.3.5.2.6 Solvent Stability, Analysis, and Cleanup of
Degraded Solvent (CSSX SOWM 4.1)

Samples from several areas of work in FY00 were received and
subjected to analytical procedures and performance assessment. It
should be noted that this work is exploratory and highly dependent upon
the extent of solvent degradation and performance. Analyses and tests
are prioritized according to the apparent severity of solvent degradation
and to the type of information needed to diagnose and remediate any
identified problems. Samples from the external irradiation experiment
were received and analyzed; the results are in agreement with those
reported by SRTC (presented in Section 7.3.4.2). Samples from
flowsheet tests and the internal irradiations were received at the end of
FY00; analysis and evaluation of the data were ongoing as this document
was being prepared.
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Samples were submitted for organic analysis, with selected samples
subjected to other diagnostic experiments such as electrospray mass
spectrometry (ES-MS), FTIR, or NMR as warranted.

Activities in this particular area at SRTC and ORNL were designed to
complement site capabilities and to validate results where desirable.
Conclusions from the analytical work performed at ORNL agree with
those performed at the SRTC. Namely, degradation of solvent
components out to the equivalent of at least a 10-year dose expected for
plant operation were shown to be negligible. The major decomposition
product formed with a clear dose response was 4-sec-butylphenol, which
derived from the Cs-7SB modifier and was easily removed from the
solvent by contact with NaOH solutions. NMR experiments also showed
that some fluorine-containing organic compounds appeared in the
aqueous phase, implying the other fragment from the decomposition of
Cs-7SB does not buildup in the solvent.

7.3.5.2.7 Performance Assessment (CSSX SOWM 4.1.4,
5.1.3)

QA procedures to be used on pristine solvent include standard batch
extract/scrub/strip protocol64, third-phase formation, break time,
interfacial tension, and selectivity.

Remaining chemical stability issues of the solvent were addressed in
FY00. These include thermal stability over waste simulants containing
noble metals, over nitric acid as a function of concentration, over strip
solution, and over other solutions (e.g., wash solutions). Solvent samples
held for 46 days at 60°C still showed acceptable performance in batch
extraction behavior and the in-growth of degradation products could be
measured by NMR.

In cooperation with SRTC, certain analyses were performed on aqueous
and degraded solvent samples from Co-60 external irradiation tests.
These included HPLC, GPC, ES-MS, and NMR on the solvent samples.
Aqueous samples were analyzed for organic degradation products. As
mentioned above, fluorinated compounds appeared to be the major
solvent decomposition products reporting to the aqueous phase.
Performance tests were performed on degraded solvent samples. These
included interfacial tension, break time, batch extract/scrub/strip protocol,
third-phase formation, and extraction selectivity. Interfacial tensions and
coalescence behavior remained within acceptable limits, and third-phase
behavior was normal. Extraction selectivity degraded somewhat with
radiation dose in that sodium extraction increases, attributable to the
appearance of the 4-sec-butylphenol, an expected decomposition
product from the modifier. This compound is readily washed from the
solvent by contacts with dilute NaOH.

7.3.5.3 FY01 - Current Work

A report summarizing FY00 work related to solvent physical/chemical
properties will be published in FY01.
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7.3.5.3.1 Distribution Behavior of Major and Minor Feed
Components (CSSX SOWM 4.4.1, 5.2, 5.2.1, 5.2.2)

Questions regarding how the major and minor components in the actual
waste feed will partition in the extraction, scrub, and strip stages of the
flowsheet and their effect on process performance will be addressed in
FY01. Major components are important both because of their large effect
on the primary Cs equilibria involved in extraction, scrubbing, and
stripping and because the flowsheet must be designed to ultimately
produce a stream of reasonably clean Cs nitrate for vitrification. Minor
components are important because of their potential to build-up in the
system to the point where perturbations on system performance are felt
through crud formation, impaired phase disengagement, or degraded Cs
extraction, scrubbing, and stripping.

On receipt of a sample of spent solvent (>100 mL) from the flowsheet
test at ANL, QA tests will be performed that were performed on the
pristine solvent shipped to ANL originally. Further analysis,
extract/scrub/strip protocol, and diagnostics may be performed, if
needed, according to the results from the test.

Partitioning behavior of organic species and inorganic species will be
measured using appropriate analytical techniques. Organic species of
concern include TBP, TBP degradation products, n-butanol,
trimethylamine, and other minor compounds that might be recommended
by project participants and stakeholders. Because of their demonstrated
potential to cause impaired stripping, certain surfactant species will also
be included. Inorganic species include heavy metals, chromate,
aluminate, silicate, and other minor constituents known to be present in
the waste. Partitioning measurements will be made in standard
extract/scrub/strip ("ESS") batch tests simulating sections of the CSSX
flowsheet. Of primary interest is the extraction step. For species that
partition significantly to the solvent, additional measurements will be
made to examine scrubbing and stripping behavior. For species that
survive scrubbing and stripping, tests will be conducted to examine
partitioning to typical wash solutions (e.g., NaOH) or, as a last resort, to
ion-exchange resins or other sorbents. This information will be used to
recommend cleanup procedures.

Analytical methodology will include scintillation counting (Cs-137 and Na-
22), ICP-AES (Na, K), ICP-MS (metal ions), ion chromatography
(anions), HPLC (organic species), GC (organic species), and other
techniques as required.

The effect of the above organic and inorganic species on Cs extraction
behavior will also be measured. Emphasis will be placed on those minor
components that partition strongly to the solvent. These are likely to
include, for example, TBP and n-butanol, together with certain lipophilic
anions. Standard ESS tests will be conducted with Cs-137 tracer.
Selected wash solutions will also be employed in selected cases to
explore the effectiveness of washing.
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Lab-scale batch-equilibrium tests must also be conducted with waste
simulant at variable temperatures (including 25°C) to perform flowsheet
design and to predict performance under realistic temperature conditions.
These tests should also include a range of feed compositions to allow the
prediction of Cs distribution with real-waste compositions that do not
exactly match that of the prescribed SRS waste simulant. The tests
should also include a range of concentrations of the solvent components
(TOA, modifier, and BOBCalixC6) to enable process performance to be
understood as solvent components are gradually lost to degradation or to
the aqueous streams in the process. The tests will employ the ESS batch
equilibrium method with Cs-137 tracer.

7.3.5.3.2 Equilibrium Modeling of Distribution Behavior
(CSSX SOWM 5.3)

An equilibrium model must be developed to improve the predictability of
the solvent extraction process with regard to many process variables,
including temperature, and to improve overall understanding of the
process chemistry. This model should take into account variations in the
major aqueous components (e.g., Na, K, Cs, nitrate, nitrite, hydroxide,
aluminate) and the influence of matrix changes in the different sections of
the flowsheet. It should not only predict Cs distribution behavior but
should also include the distribution of the other major aqueous
components of the system, especially Na and K. Ultimately, the model
should allow expansion to include the distribution of minor components.
The model should also include the variation of solvent-component
concentrations.

This element will involve two activities: data collection and computer
modeling. Although some information will be available from the above
work, thermodynamic rigor would make it desirable to measure
distribution ratios of Cs, K, and Na versus single aqueous electrolytes
and simple mixtures. Simple tracer techniques (Cs-137 and Na-22) and
ICP-AES will be employed to quickly generate data points over a range
of component concentrations and temperatures. Computer modeling will
be first carried out with the aid of SXFIT, which utilizes the Pitzer
treatment and can handle unlimited electrolytes and solvent components.
Within time constraints, other computer codes will be considered as
judged worthwhile.

7.3.5.3.3 Solvent Stability and Cleanup Tests (CSSX SOWM
3.2.4, 4.1)

This work element combines several tasks all related to the issue of
solvent radiation and thermal stability. In most cases, the work will
involve close cooperation with other tasks at ORNL, ANL, and SRTC that
are generating samples.

Samples of solvent subjected to radiation and heat treatment under
various conditions relevant to the flowsheet will be received from tasks
taking place at ORNL, ANL, and the SRTC.
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Solvent from the ANL 5-day 32-stage contactor test on waste simulant
will be analyzed and evaluated at ORNL for degradation and for trace-
component buildup. Based on this information and available data on
cleanup, a clean-up procedure will be recommended by ORNL to be
carried out at ANL prior to the second 5-day test. The same
recommendations will be provided to the SRTC for possible use in real-
waste tests.

Samples from radiation and stability tests continued from FY00 must be
analyzed to determine the fate of solvent components, appearance of
breakdown products, and deterioration of performance. Samples will be
from internal batch and loop irradiation tests conducted at ORNL and
from the thermal stability tests conducted at ORNL. Analyses of samples
of externally irradiated solvent received from SRTC will be completed.
Cleanup studies will be carried out on any solvent samples that exhibit
evidence of degradation. Cleanup will consist of contacts with potential
aqueous wash solutions (e.g., NaOH) or possibly ion-exchange resins.

7.3.5.3.4 Analytical Methods Development (CSSX SOWM
4.2, 4.4.2)

Methods to evaluate solvent quality will continue to be studied in order to
specify the baseline pristine solvent quality assay, in-process monitoring
requirements, and post-process monitoring. Such methodology would
likely include, for example, HPLC-MS, EM-MS, NMR, distribution
behavior, etc. Organic-phase analytes of interest include the major
solvent components, as well as minor organic and inorganic species
shown above to be likely to build up in the solvent. Other analytes will be
considered based on information from the distribution studies and other
analytical work that indicates the particular importance of a given
species. Methods need to be identified for monitoring the concentrations
of solvent components so that solvent composition can be maintained
within limits.

On receipt of a sample of spent solvent from the flowsheet test at ANL,
QA tests will be performed that were originally performed on the pristine
solvent shipped to ANL. Further analysis, extract/scrub/strip protocol,
and diagnostics may be performed, if needed, according to the results
from the flowsheet test.

On receipt of stripped samples of degraded samples from batch internal
radiolysis tests at ORNL, selected performance tests, diagnostic
experiments, and cleanup procedures will be tested.

7.3.6 Solvent Decomposition and Contactor Hydraulic Performance
(CSSX SOWM 4.1.3)

Solvent stability (chemical and radiological) is not completely understood.
Degradation products could not only impact the extraction capabilities of the solvent
matrix but also impact the hydraulic performance of the centrifugal contactors.
These effects need to be investigated and means to mitigate their impact must be
developed.
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7.3.6.1 Previous Results

The radiolytic and chemical stability of the solvent matrix is discussed in
the above sections. Hydraulic performance of the solvent system is
outlined below.

7.3.6.1.1 Precipitate and Rag Layer Formation

Researchers at ANL performed a bench-scale solvent extraction test
using 2-cm centrifugal contactors.69 This test consisted of two segments.
The first segment involved a single pass of the solvent through the
process. This test lasted 90 minutes. At the conclusion of this segment,
ANL personnel drained the stages and inspected the fluids for either
precipitates or a rag layer. No significant precipitation or rag layer
formation occurred.

Following the first segment, a second segment of the test recirculated the
solvent through the contactors for a period of 3 hours. Again, at the
conclusion of this segment, ANL personnel drained the stages and
inspected for the buildup of either precipitates or a rag layer. No
significant precipitation or rag layer formation occurred.

7.3.6.1.2 Phase Separation

The ANL researchers performed three measures of phase separation.69

The first of these measures determined the dispersion number for the
solvent/aqueous systems of interest. These tests show that, except for
low O/A ratios in the strip section, very good to excellent performance
(i.e., dispersion numbers greater than 8 x 10-4) were obtained. Note that
the baseline process design does not include operation at low O/A ratios
in the strip section.

The second measure involved single stage hydraulic performance tests.
These tests employed a single stage contactor operated at various flow
rates and O/A ratios for the extraction, scrub and strip stages.
Performance ranged from very good to excellent (i.e., less than 1% other
phase carryover) for all tests with the scrub and strip stages. For the
extraction stages, performance degraded at high O/A ratios with other
phase carry over reaching 20% in some cases. Note that the baseline
process design does not include operation at these high O/A ratios in the
extraction stages. Performance also suffered at low O/A in the extraction
stages when the organic phase serves as the initial continuous phase.
While typical operation would start with the aqueous phase continuous,
upset conditions might result in the organic phase becoming the
continuous phase. Thus, recovery from such upset should attempt to first
establish the aqueous phase as continuous.

The proposed solvent extraction process has been demonstrated on
miniature (2-cm nominal diameter) centrifugal contactors.69 In that work,
testing was first performed with a single stage contactor and then in a
multi-stage array similar to the proposed CSSX flowsheet. The modifier
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is different from that currently proposed used in these tests (Cs-3). In the
strip tests, cold Cs nitrate was added to facilitate Cs removal from the
solvent. With the currently proposed modifier, addition of cold Cs is
unnecessary.

7.3.6.1.3 Single-stage Testing

The flowsheet for the 2-cm centrifugal contactor tests were designed for
80% stage efficiency. To evaluate the actual efficiency, tests were run in
a single-stage 2-cm contactor using the proposed solvent with various
aqueous phases, including simulated SRS waste as feed. For extraction
with the simulated waste, the measured efficiency averaged 97.1%. The
scrub and strip tests averaged 80.9% and 99.7%, respectively. When
flow rates were much lower than normal, or when O/A ratios were
significantly different from one, the efficiency dropped as low as 79%.

7.3.6.1.4 Multi-stage Testing

Multi-stage tests were run with two different configurations of contactors.
In the first configuration, there were ten extraction stages, two scrub
stages, and six strip stages. The second configuration contained ten
extraction stages, two scrub stages, eleven strip stages and one rinse
stage. The solvent was not recycled in the first series of tests but was
recycled in the second. The rinse stage provided a caustic wash of the
solvent before it re-entered the extraction section.

In general, the hydraulic and chemical performance demonstrated in
these tests were good. There were some hydraulic problems associated
with the small size of the contactors used and with the effects of trace
surfactants present in the hardware. As a result of the surfactant
problem, the solvent composition was modified by the addition of
trioctylamine.

7.3.6.2 FY00 - Results

7.3.6.2.1 Contactor Tests using SRS Simulant Waste and
Internal Cs-137 Irradiation (CSSX SOWM 3.1.1.3, 4.1.3,
4.1.5)

Studies of the "second generation" CSSX solvent with 2-cm contactors
were initiated in FY00 at ANL. Work with large contactors is being
performed at ORNL to increase the reliability of engineering design
extrapolations. Prior to FY00, no studies with the CSSX solvent and
contactors larger than 2-cm had been performed. Commercially available
5-cm contactors were procured for these studies.

Throughput and phase separation. Initial hydraulic testing was
performed using a single centrifugal contactor stage.70 Relative organic
and aqueous volumetric flowrates (O/A ratios) were established at values
consistent with CSSX flowsheet conditions. At each combination of
organic and aqueous flow rates, the contactor speed was varied until
cross-phase contamination was observed in either or both phases. The
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onset of cross-phase contamination established a point defining the
contactor-operating envelope for the specific test condition. Testing was
performed at a sufficient number of flow conditions to establish operating
envelopes applicable to the extraction, scrubbing, and stripping sections
of the CSSX flowsheet. For the extraction segment of the flowsheet (O/A
= 0.3, process baseline) the throughput varied from 1100 to 580 mL/min
as the rotor speed varied from 6000 to 2800 rpm, respectively. No solvent
carryover to the aqueous raffinate stream was observed. For the scrub
and strip segments of the flowsheet (O/A = 5.0, process baseline) the
throughput varied from 920 to 660 mL/min as the rotor speed varied from
6000 to 3000 rpm, respectively. A slight sheen was observed on the
aqueous strip effluent. If the sheen corresponds to 20 ppm (v/v) solvent
carryover, assuming the baseline flowsheet conditions, the solvent loss
due to carryover would be ~14 gallons per year. Results from the
analytical laboratory were unavailable when this document was prepared.

Single-stage mass transfer. Testing also involved contacting a
solute-containing phase with an opposing phase in a single, 5-cm
centrifugal contactor.71 Solution compositions and flow conditions
representative of those expected in the extraction, scrubbing, and
stripping sections of the flowsheet were applied. Flowrates and contactor
speeds used in testing were based on the results of the
throughput/phase separation test. Both flowrates and contactor speeds
were varied to investigate possible effects of residence time on mass
transfer performance. Prior to testing, samples of both feed solutions
were collected and equilibrated under controlled conditions. Solute
concentrations in the equilibrated phases were used to determine
equilibrium distribution coefficients. These values were compared against
results from contactor testing to determine stage efficiency values.
Results from the analytical laboratory were unavailable when this
document was prepared.

Four-stage mass transfer. The configuration for the four-stage
mass transfer testing was identical to that used in the single-stage mass
transfer test, except that the single-stage contactor was replaced with an
assembly of four contactor stages.71 Testing was performed at
conditions approximating those present in the extraction, scrubbing, and
stripping sections of the CSSX baseline flowsheet. Samples of aqueous
and organic effluents were collected from the inlets and outlets of each
stage. Organic and aqueous inlet samples from each stage were
equilibrated in the correct volume ratios. Samples of equilibrated and
separated aqueous and organic phases were collected and analyzed for
Cs and HNO3 (when applicable). Comparison of equilibration sample
results with outlet samples was used to determine individual stage
efficiencies and the overall efficiency of the four-stage unit. Results from
the analytical laboratory were unavailable when this document was
prepared.

The throughput and mass transfer efficiency testing identified the need to
select a centrifugal contactor design that emphasizes mixing
characteristics versus solution pumping ability to reduce air entrainment,
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which may lead to foam generation.

Hydraulic performance. A test apparatus was designed, fabricated,
and assembled for experiments designed to ascertain the impacts that
solvent decomposition products from internal irradiation of the CSSX
solvent may have on the hydraulic performance of the centrifugal
contactors.72 Leak testing, verification of the data acquisition software,
and cold operational testing was completed. The apparatus will be
installed in the hot cell early in FY01.

7.3.6.3 FY01 - Current Work (CSSX SOWM 4.1.3, 5.4)

FY01 tests involve operating a single centrifugal contactor with total
recycle of the effluent streams to simulate the operation of a stage from
the CSSX reference flowsheet. Simulated process solutions with added
Cs-137 and three different sets of flowsheet conditions are being used to
simulate one stage from each of the three major sections of the CSSX
flowsheet (extraction, scrub and strip). The test apparatus is installed in a
ORNL hot cell. The primary goal is to determine the effect of radiation-
induced decomposition products on the hydraulic performance of a
centrifugal contactor. In addition, information on the effects of Cs-137
irradiation on solvent performance (DCs and solvent degradation product
formation) will also be collected.

Simulant solutions60 represent an average of the SRS HLW waste
composition, and the concentration is essentially invariant. Preparation of
the simulant results in the formation of small amounts of insoluble
material, which is removed by filtration prior to use. However, solids
formation in filtered and stored simulant continues to occur slowly with
time. The overall salt-treatment process involves a filtration step prior to
the CSSX process. Because the product of the filtration will be collected
in an interprocess tank, the continued slow precipitation of salts is likely
to occur with the real waste. In addition, solids may precipitate as a result
of the process chemistry itself, possibly as a result of alkaline
compounds being exposed to acidic conditions as the solvent moves
from the extraction section to the scrub section. The process robustness
of the centrifugal contactors to variations in feed solution composition
and to the presence of suspended solids must be investigated; however,
their use at SRS since 1964 with varying feed solutions indicate that they
have adequate robustness.

Contactor tests to determine the impact of solution composition (solvent
component, scrub and strip acid concentrations, and simulant feed
composition variations) will be conducted. The test matrix will include
studies of the extraction, scrub, and strip segments of the proposed
process. The goal of the work is to obtain the information necessary to
define the hydraulic robustness of the process with respect to solution
composition. Results from FY00 throughput studies will form the baseline
of the proposed FY01 work.

A second set of experiments will be conducted in FY01 to define the
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impact that suspended solids in the waste feed will have on the hydraulic
performance of the contactors (Work Scope Element 5.4.1.3).
Suspended solids are likely to have at least two sources: (a) colloidal
solids that survive filtration of the feed solution; and (b) precipitation
processes owing to changes in pH at the extraction-scrub and scrub-
strip process transitions. Experiments will be performed with solids
generated from simulant solutions.

Tests of the equipment and flowsheet on simulated waste will provide
most of the data needed for scale-up and final process design. The
results from these tests must be confirmed with real waste to confirm
there is no unexpected perturbation of system behavior due to the
presence of minor components in the waste. These components may not
have been present in adequate quantities in the simulant to affect test
results. In addition to this confirmation of the simulant test data, testing
on real waste will provide data on potential chemical damage that might
not be fully explored in the simulant testing. The solvent damage data will
be used to determine the best solvent recovery and cleanup process, as
well as provide an indication of solvent life before necessitating complete
changeout. It is expected that this test will be conducted using small-
scale equipment so that total operating time can be maximized while
minimizing the total amount of HLW needed for the test. Due to the high
levels of radiation associated with the real waste, the test will be
conducted in a shielded facility.

7.3.7 Waste Simulant and Real Waste 2-cm Contactor Flowsheet
Tests (CSSX SOWM 3.1, 3.2, 4.3)

7.3.7.1 Previous Results

The proposed solvent extraction process has been demonstrated on
miniature (2-cm nominal diameter) centrifugal contactors.69 In that work,
testing was first performed with a single stage contactor and then in a
multi-stage array similar to the proposed CSSX flowsheet. The modifier
(Cs-3) used in these tests was different from that currently defined in the
baseline CSSX solvent. In the strip tests, cold Cs nitrate was added to
facilitate Cs stripping from the solvent. With the current baseline solvent,
which contains TOA, the addition of cold Cs is not necessary.

Prior work performed at ANL in FY98 showed that Cs can be extracted
from caustic aqueous solutions representative of the HLW at the SRS
using solvent extraction processes carried out in centrifugal contactors.
The tests showed that, while the process worked, the solvent needed
improvement and the stage efficiency in the 2-cm centrifugal contactor
was less than desired. The solvent was subsequently improved at ORNL
in FY99.

7.3.7.2 FY00 - Results (CSSX SOWM 3.1.1.1, 3.1.1.2)

During FY00, the stage efficiency of the 2-cm contactors was improved
from 60% to >80%. Stages were added to yield a 32-stage cascade
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inside a glovebox, providing a facility for fully testing the CSSX flowsheet.
With the improved solvent, the process flowsheet required for removing
Cs from HLW at SRS was demonstrated using a waste simulant. The
goal was to demonstrate the entire process while achieving a DF of at
least 40,000 and CF of 12. It should be noted that the CSSX process
interface to DWPF requires a minimum CF of 12; the process target for
CSSX is 15. The test used simulant with Cs-137 spike as feed.

In September 2000, the "proof-of-concept" flowsheet test was
completed. This test did not recycle the solvent. The DF achieved during
the test was greater than 80,000, exceeding the test goal by a factor of
two. The Cs concentration factor achieved was 16.5 versus the test goal
of 15. The organic solvent output stream was stripped of Cs to a level
equivalent to the Cs level in the aqueous raffinate stream.

7.3.7.3 FY01 - Current Work (CSSX SOWM 3.2.4)

At the start of FY01, analysis of the results from the flowsheet test
conducted in FY00 will be completed and an ANL report covering that
work will be published.

Two centrifugal contactor tests will be conducted with a 32-stage bank of
2-cm contactors housed in a glovebox at ANL. Tests will be conducted
using solvent and waste simulant. The goal is to show that a DF of
40,000 and a CF of 15 can be simultaneously achieved. The waste
simulant will be spiked with enough Cs-137 so that a DF of 40,000 can
be measured accurately. The first test will limit the solvent recycle to a
total of four times. The second test will involve 4 to 5 days of continuous
operation of the system. The primary goal of the second test is to
demonstrate that the DF and CF can be maintained over extended
periods of operation. The secondary goal is to expose the solvent to as
many process cycles as reasonably possible and observe whether
degradation products form or whether feed impurities build up in the
solvent.

Additional tests will be carried out in a multistage 4-cm centrifugal
contactor to demonstrate solvent recovery from the aqueous raffinate.
The solvent will be recovered from the aqueous raffinate by contacting it
in a contactor stage with the solvent diluent Isopar® L as the organic
phase. The 4-cm contactor will be used because it accommodates higher
throughputs that give continuous interstage flows, as will be the case in
plant-scale units. The tests will determine the conditions required for
good operation and the rate of solvent recovery. To determine a process
for separating the diluent from the recovered solvent, other tests (i.e.,
vacuum distillation) may be carried out. Based on the results of these
tests, the economics of solvent recovery will be determined. This work
will demonstrate that solvent can be recovered and will evaluate the cost
of this recovery. From this work, the feasibility, need, and importance of a
solvent recovery system can be determined.

A real waste test using 2-cm contactors will be conducted in the second
quarter of FY01 at SRTC. The objectives of the real waste test are
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similar to that noted for the ANL tests, but with the added objective of
ascertaining the impact of components, particularly trace components,
contained in the real waste that are not contained in the average SRS
simulant. The duration of the real waste test will allow the solvent to be
recycled 28 times, which is 1% of the number of annual recycles that will
occur in the proposed process plant. The number of solvent recycles is
based on the waste feed volume needs (~130 L) and the desire for this
test to represent a reasonable pre-pilot scale test. 73

7.3.8 Solvent Commercialization (CSSX SOWM 6.1 - 6.3)

7.3.8.1 Previous Results

The extractant BOBCalixC6 has been provided in small batches (<50 kg)
of high-quality material by IBC Advanced Technologies, a small specialty
chemicals company, since 1998. The Cs-7SB modifier has only been
produced at ORNL and is not commercially available. The
Commercialization Plan or Technology Transfer Plan includes protecting
intellectual property by way of patents and non-disclosure agreements as
necessary. An invention disclosure covering the synthesis and use of the
second-generation modifiers was submitted to ORNL's Office of
Technology Transfer in FY99.

7.3.8.2 FY00 - Results

In FY00, the BOBCalixC6 modifier was successfully prepared at ORNL
at the 3.0- and 3.6-kg scale. The DOE is in the process of completing a
patent application for these modifiers, most likely as a continuation-in-
part of the previously filed patent application covering the CSSX
process.74

In FY00, IBC Advanced Technologies, Inc., located in American Fork,
UT, successfully manufactured and delivered on schedule a 1-kg lot of
BOBCalixC6; the material was of high purity. IBC Advanced
Technologies, Inc. also expressed willingness and confidence in their
ability to produce larger quantities of the material.75

Personnel at ORNL contacted candidate chemical producers and custom
synthesis companies, and identified potential candidate firms to supply
the chemicals on the scale required by the proposed process plant. The
results of this effort were summarized in a series of letter reports
submitted to SRS. 76,77,78

7.3.8.3 FY01 - Current Work

The synthesis of the extractant, BOBCalixC6, and the modifier, Cs-7SB,
is not complicated, and the important starting materials are available
commercially. Companies involved in the toll manufacture of speciality
chemicals will be able to meet the needs of the CSSX process plant.
Activities in FY01 will be directed toward the identification of multiple
producers.
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A Procurement Plan will be written to obtain 44 kg of BOBCalixC6 and a
like amount of Cs-7SB modifier, within specification, by the SWPF start-
up phase. The Request for Information will be continued and Requests
for Quotations issued in April 2001.

The ability to prepare the BOBCalixC6 in commercial quantities has been
demonstrated. However, at least one additional manufacturer should be
contacted for producing the BOBCalixC6 for competitive procurement
purposes. The potentially improved method for preparing the
BOBCalixC6 will be transferred to the candidate companies under the
guidance of legal and intellectual property personnel at ORNL. To
demonstrate that a company other than IBC is capable of making the
BOBCalixC6 at the required purity level, one candidate company will be
selected to manufacture a 50-g quantity of the material.

The patent application covering the synthesis of the Cs-7SB modifier will
be filed early in FY01. Iinteraction between DOE patent counsel and
ORNL personnel will involve finalizing the application prior to submission
to the U.S. Patent & Trademark Office. The synthetic procedure
developed for the 3.6-kg scale will be written up and transferred to
candidate companies. The first step in the commercial manufacture of
Cs-7SB will be to contact several companies and assess their synthetic
capabilities regarding the modifier manufacture. Quotes will then be
obtained on the manufacture of 1-2 kg quantities of the modifier. Two
candidate manufacturers will be selected to prepare these 1-2 kg
amounts. It would be desirable to time this so that if these commercially
prepared modifier batches meet specifications, solvent could be
prepared using the material. Following that, candidate companies will bid
for the opportunity to prepare a 10-kg quantity (sufficient to prepare 59 L
of solvent). In selecting candidate companies, the ability to manufacture
100-kg quantities will be an important qualification factor. Many
companies who can custom manufacture 10-kg quantities of materials do
not have the equipment to manufacture 100+ kg quantities. It should be
noted that every 10 L of solvent requires about 1.7 kg of Cs-7SB
modifier.

7.4 Small Tank TPB Precipitation

In the STTP process, Sr and alpha are sorbed and Cs precipitated in two continuous
stirred tank reactors arranged in series. The solids produced, with the radioactive
species, are separated from the DSS by cross-flow filtration. The solids accumulate
continuously in a concentrator tank, and are then sent in batches to a wash tank.
The concentrated slurry is washed to reduce the salt content and the spent wash is
used as dilution water in the first reactor.

The washed slurry is sent in two batches to the precipitate reactor feed tank. The
precipitate is hydrolyzed with acid, and the organic product, largely benzene, is
stored and incinerated. The aqueous product is sent to DWPF to be vitrified along
with sludge waste.

7.4.1 R&D Roadmap Summary - Small Tank TPB Precipitation
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Achieving critical project decision milestones requires completion of important
science and technology activities. Failure to meet technology insertion milestones
into the integrated project schedule will delay startup of the salt removal process.
This will result in inadequate tank storage space availability, jeopardizing of the
DWPF operations, and other SRS missions along with significantly impacting the
ability for SRS to support the complex relative to new missions.

This Science and Technology Roadmap (Figure 7.4), a subset of the overall SPP
roadmap, defines needs in the following three basic categories:

Process chemistry,
Process engineering, and
HLW System interface.

Process chemistry includes data on the thermal and hydraulic transport properties,
reaction kinetics, and mass transfer properties that are needed to finalize the
conceptual design. These data are used to establish the physical and engineering
property basis for the project and detailed design. Examples of key decisions
resulting from these activities include selecting tank mixing technology, selecting
filtration technology, selecting reactor design, and finalizing the process flowsheet.

Physical property and process engineering data from engineering scale tests will be
developed during conceptual design. Confirmatory performance data will be
developed during unit operations testing to support preliminary design. These data
are needed to resolve issues related to equipment sizing, specific equipment
attributes, materials of construction, and operational parameters such as pressure
drop and requirements for temperature control. A key deliverable for this phase is
demonstrating that the individual components will function as intended in support of
establishing the design input for the final design stage of the project.

Integrated pilot facility operations will be completed during final design to confirm
operation under upset conditions. This will establish the limits of operation and
recovery, the limits of feed composition variability, and will confirm design
assumptions. This testing directly supports development of operating procedures,
simulator development, and operator training.

Additional development and testing during conceptual design will help assure proper
feed and product interfaces of the Cs removal process with the HLW Tank Farm,
DWPF and Saltstone. The issues of concern include assurance of glass, waste feed
blending and characterization, and waste acceptance.

Figure 7.4 Science and Technology Roadmap for Small Tank TPB
Precipitation Cs Removal Process
(Click on Image for Larger Version)
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For each process alternative, science and technology questions and issues exist.
These questions require resolution to complete the design and construction activities
in a time frame that allows HLW tank decommissioning in accordance with
compliance agreements with the State of South Carolina and the EPA. SRS
personnel worked closely with the DOE Office of Science & Technology through the
TFA to develop the SPP Science and Technology Roadmap. Development of these
roadmaps incorporated inputs from Subject Matter Experts using the Team's
Selection Phase Work Scope Matrix, Selection Phase Science and Technology
Reports, Pre-conceptual Phase Risks/Uncertainties, and Process Engineering
Fundamentals. This document outlines the needed technical studies and
demonstrations necessary to provide the designers, operators, and DOE
management the information necessary to proceed through key decision points of
the STTP project.

For STTP, the key issues include understanding TPB precipitation kinetics, TRU
sorption kinetics, reactor mixing, and excess TPB to support washing and to allow
proper precipitation reactor sizing. While engineered features will address the key
benzene safety concerns, catalytic decomposition of TPB at lower temperatures
remains an issue relative to operability. Similarly, operation at a smaller scale than
used in the original precipitation prompts questions related to potential foam
formation and the need to mitigate the impact of system hydraulics.

Detailed logic diagrams that illustrate the various R&D activities, their interactions,
and decision points are presented in Appendix A.

7.4.2 Tetraphenylborate Decomposition Studies (STTP SOWM 2.1 -
2.4, 3.0)

In the late 1970s and the 1980s, the SRS developed a process for removing cesium
from salt solutions by using NaTPB to precipitate the Cs. Since the precipitation
process was carried out within the SRS HLW tanks, the process was known as the
"In-Tank Precipitation (ITP)" process. SRS successfully completed a plant-scale
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demonstration of Cs removal from the salt solution; however, flammable benzene
was also produced as a by-product of the precipitation reaction. This benzene
generation at the time was attributed to TPB decomposition due to exposure of the
TPB to the high radiation level in the waste. In 1995, SRS initiated the ITP process
in HLW Tank 48, which contained ~450,000 gallons of radioactive salt solution;
however, the process had to be halted after ~3 months of operation due to benzene
generation rates which were much higher than expected. Subsequent studies led to
the possibility that metals in the salt solution were acting as a catalyst for the
decomposition of TPB to benzene. As a result, SRS concluded that safety and
production requirements could not be met and ITP operations were terminated.

Catalytic decomposition of TPB is a high risk area which must be resolved if STTP is
to be selected as the process for removal of Cs from the SRS HLW tanks.

7.4.2.1 Previous Results

Prior to the decision to open the search for a new salt processing
alternative, extensive testing of the degradation of NaTPB was
performed. This testing investigated the nature of the catalyst and the
requirement for decomposition. Investigations into catalyst decomposition
indicate that both Cu and Pd are active catalysts in alkaline waste
conditions. Pd is significantly more reactive with TPB, than copper. The
Pd catalyst species is believed to be Pd(0) metal supported on TPB
solids. Hg, O, temperature, benzene, and phenylborate intermediates
affect catalyst activation. Cu catalyzes all four phenylborate species. Cu
is a better catalyst than Pd for decomposition of the last two
intermediates in the decomposition chain (i.e., diphenylborinic acid and
phenylboronic acid). Continuing research into the decomposition reaction
was primarily directed at resolving open questions raised by the DNFSB
96-1 recommendation. In addition, research was needed to address the
validity of the assumed benzene generation rate used in the
preconceptual design basis. This research focused on two primary areas.

The first area of emphasis was to establish conditions under which the
decomposition reaction could be effectively inhibited. The first set of tests
used inhibiting agents to reduce the reaction rate.79 These tests were
based on previous tests that identified potential inhibiting agents. The
primary focus of these tests was to investigate the impact of elevated
temperature and exposure to radiation on the performance of inhibiting
agents. These tests indicated that the use of a proprietary oxidizing
agent at higher temperatures was less effective than at reduced
temperatures. Another inhibiting agent (Na sulfide) showed only modest
ability to mitigate reaction rates at elevated temperatures while a third
(dimethylglyoxime) provided good performance as an inhibitor. However,
the impact of radiation on inhibitor performance is inconclusive at this
time.

The second set of tests examined the use of low temperature to slow
reaction rates.80 Previous testing indicated that very little decomposition
occurred at 25°C. Thus, testing was initiated to determine the impact of
temperature on catalyst activity. These data indicated that the
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decomposition reaction for TPB exhibited an activation energy of ~47
kJ/mole. However, these tests did indicate that the presence of oxygen at
low temperatures can prevent the activation of the catalyst. However,
increased temperature can significantly decrease the incubation period
for this reaction. These tests also indicated that the total quantity of
soluble Pd(II) added to the system had very little impact on the final
decomposition rate. Also, the addition of Pt(IV) resulted in significantly
lower catalytic activity relative to Pd(II).

The final step in testing the proposed methods for inhibiting the
decomposition reaction was measuring their efficacy with HLW from the
SRS tank farm.81 A series of tests were performed to determine the
performance of these inhibitor methods with a composite of material from
Tank 43H and 38H. These tests also evaluated simple removal of
entrained solids as a potential inhibitor method. These tests indicated
that reduction in temperature was the most effective method of reducing
catalytic activity. However, even under conditions in which no inhibitor
was added, the observed reaction rates were relatively low. This low
activity was attributed to the absence of suspected catalyst species; in
particular the absence of Pd. As such, the observed lack of efficacy of
the selected inhibiting agents is expected.

While the above testing did not indicate a significant decrease in catalytic
activity following filtration of the salt solution prior to introduction of the
TPB, additional testing indicated that filtration following precipitation (and
significant decomposition reaction), significantly decreased the catalytic
activity of the filtrate.82 These results suggest that the catalytically active
species may well enter the system as a soluble species but may be
converted to an insoluble species upon exposure to TPB (in a reactive
system).

Additional testing explored the catalytic mechanism for the activation of
Pd.83 As indicated above, significant speculation on the role of oxygen in
the activation of Pd catalyst had been strongly suggested. These tests
indicated that the presence of oxygen at low temperatures (25°C)
prevented the decomposition of NaTPB. However, at elevated
temperatures (45°C) the presence of oxygen proved insufficient to
eliminate catalytic activity.

Additional tests indicated that Pd on BaSO4 was a more effective catalyst
for the decomposition of TPB than Pd(0) on activated carbon or Pt(IV) on
activated carbon. (Note that Pd(II) reduced in TPB slurries was more
reactive than Pd on Ba S04. An additional study searched for
spectrophotometric evidence of phenylborate - palladium complexes.
These UV-visible measurements were unable to detect the presence of
any such complexes.84

Work prior to FY00 concentrated on studies to determine what
component(s) were catalyzing the decomposition of the TPB and what
conditions were necessary for the decomposition reaction to occur. The
major findings were: (1) Pd(0) supported on TPB solids was believed to
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be the active catalytic species, (2) dimethylglyoximine inhibited the
reaction, (3) the reduction of temperature was the most effective method
of reducing catalytic activity, and (4) the catalytically active species may
enter the system as a soluble species and be converted to an insoluble
species upon exposure to TPB in an active system.

7.4.2.2 FY00 - Results

One of the most significant issues associated with the small tank
precipitation process involves closure of the open DNFSB 96-1 issues.
The workscope to address these issues contains three primary elements:
(1) developing an increased understanding of the catalyst system, (2)
evaluating the catalytic activity in HLW samples, and (3) demonstrating
the performance of the CSTR system in the presence of a significant
decomposition.

To develop an increased understanding of the catalyst system, experts in
the field of catalysis (Dr. James Boncella from the University of Florida
and Dr. Bruce King from the University of Georgia) were contracted to
review past work on the catalytic degradation of TPB and to guide future
work in this area. As part of this effort, the consultants conducted
literature studies documenting potential mechanisms for TPB
degradation. The Suzuki Coupling Reaction, in which TPB hydrolysis by
Pd and/or Hg has been demonstrated, was proposed as the possible
mechanism for the TPB decomposition. Studies were conducted to
determine if the proposed mechanism was correct; additional tests will be
conducted in FY01.

Work in FY00 included studies to examine both potential catalysts and
compounds which could have a synergistic effect on the catalytic
decomposition. In looking at potential catalysts, work focused on Pd
because previous studies showed that Pd was an active catalyst in
alkaline waste conditions. These tests were designed to explore the
fundamental form of the Pd responsible for the catalytic process; in
particular, the oxidation state, state of the catalyst (homogeneous or
heterogeneous), and type of support material. Varying forms of Pd were
employed (supported, organometallic, reduced) and TPB surrogates
were used. Pd(0) on alumina showed the highest activity for TPB
decomposition and the reaction rate was shown to be dependent on the
Pd concentration. It was also shown that Pd(II) reduced in simulated
waste to form nanoclusters; some of which incorporated Hg. The
nanoclusters had a large surface area and were very reactive. Also,
reduced Pt on alumina was shown to have reactivity similar to Pd on
alumina; however, the Pt concentration in the HLW tanks at SRS was
minor relative to Pd. Ru and Rh on alumina was shown to be ~25% less
reactive than Pd(0) on alumina. While Rh and Ru are more plentiful than
Pd in the SRS HLW tanks, it is less likely that these have been reduced
to the active metal form. Studies are currently underway to determine
conditions that may reduce these components. These tests are also
examining the potential mechanism for Pd catalysis, as suggested by a
panel of experts.85
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Testing was conducted to examine elements, which might have
synergistic effects on the decomposition reaction. Hg was shown to be
an important part of the decomposition reaction and was active whether
added as a soluble salt or as diphenyl Hg (although some tests showed
that the catalytic decomposition was greater if diphenyl Hg was used).
Testing was also conducted to determine if Cd and Ag behave similar to
Hg and could be used to enhance the catalytic decomposition in the
absence of Hg. These tests indicated that Ag and Cd do not provide
reactivity similar to Hg and that very little TPB decomposition occurred
when Ag or Cd was used to replace Hg.

Additional tests were conducted to explore the potential synergism
between the catalytic activity of various metals and Pd. In these tests,
equimolar concentrations of Cu, Fe, Rh, and Ru were each added to a
standard salt solution containing 2.6 mg/L of Pd(0) on alumina and
reacted at 70oC. The Rh and Ru were added in reduced form on alumina
powder and the Cu and Fe were added in +2 and +3 oxidation states,
respectively. The data indicated that no significant synergistic
interactions occurred with any of these metals. Pd(0) with either C(II) or
Ru(0) was marginally more reactive than Pd(0) alone, and Rh(0) with
Pd(0) was slightly less reactive than Pd(0) alone.

Testing was performed to investigate the role of degradation products in
the activation of the Pd catalyst. Previous testing indicated that the
presence of one or more of the degradation products must be present for
TPB degradation to occur, and these degradation products play a
significant role in the activation of the catalytic species. The data indicate
that diphenylborinic acid may be the intermediate of importance in the
decomposition reaction; however, additional studies are necessary to
confirm this.

Another aspect of testing employed a variety of both solid state and
liquid phase characterization techniques. NMR studies were performed to
potentially provide a simpler technique for measurement of reaction
kinetics. In addition, NMR offers the potential to identify organometallic
Pd species. NMR testing on TPB degradation kinetics was completed
during FY00. The tests indicted that good separation of the intermediates
could not be obtained by NMR unless sample preparation, similar to the
preparation necessary for HPLC, was conducted. Therefore, it was
unlikely that any additional information, above what has been learned
from HPLC tests, could be generated by further NMR tests. As a result,
the TPB degradation kinetics NMR tests were terminated, and NMR work
was initiated to study the role of different Hg species in the degradation
reaction. Key findings included the following:

(1) Pd is capable of catalyzing the degradation in the absence of Hg;
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(2) When Hg was added to the Pd system in the form of mercuric nitrate
or phenylmercuric nitrate basic, the rate of TPB degradation was roughly
the same as the rate without Hg present;

(3) When Hg was added to the system in the form of diphenylmercury,
the rate of TPB degradation was greatly accelerated;

(4) No TPB degradation was observed for a system which contained
phenylmercuric nitrate basic alone with no Pd present;

(5) The distribution of lower phenylborates (1PB, 2PB, and 3PB) varied
as a function of the catalyst system;

(6) Sample analysis during the first 17 hours of reaction showed no
presence of lower phenylborates, indicating that an "induction period"
may be necessary; and

(7) The appearance of the metal precipitates in the reaction mixture
varied with the catalyst system, possibly indicating that the formation of
the active catalyst may vary with the chemical form of Hg added.

The results from the Hg NMR studies are being evaluated to resolve
differences with information from previous bench-scale testing. The
catalyst consultants, Dr. Boncella and Dr. King, are reviewing these
results to determine if some of the NMR tests should be repeated or if
additional tests need to be conducted in FY01 to resolve these
differences.

Another method of exploring Pd speciation involved the use of
electrochemical and spectroscopic techniques to evaluate the state of
the aqueous phase Pd species. Tests will determine the oxidation states
and behavior of potential catalytic metals in alkaline waste. These
studies will employ available analytical tools such as cyclic voltammetry
and FTIR in simplified salt solutions. In addition to Pd, a number of other
potentially catalytic metals are being explored, including Ru and Rh.
Potentially useful characterization techniques, such as x-ray
photoelectron spectrometry, and electron microprobe and x-ray
absorption, are being tested to determine the state of the solid phase
catalyst.

The second aspect of this work continued to examine the catalytic activity
of real waste. These tests will not only provide insight into the potential
reaction rates that would be observed with real waste, but would also
provide insight into the catalytic mechanism based on extensive analysis
of the waste composition. In FY00, six SRS waste tanks were sampled
for characterization and testing. Based on historical knowledge, these
tanks were selected to be representative of the SRS storage tank waste
and to bound the catalytic decomposition rates. Tests with these tank
wastes were initiated in late FY00 and will continue into FY01.

The third aspect of the testing involved a 20-L CSTR (1/4000 scale)
demonstration of the precipitation process in the presence of a significant
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decomposition reaction. The intent of this testing was to demonstrate that
the proposed precipitation process would continue to provide DSS even
in the presence of a significant decomposition reaction. The 1/4000-scale
20-L CSTR system used in FY99 testing was upgraded in FY00 to
correct deficiencies and enhance automation and data acquisition.

Work at the SRTC was completed in FY00 to define a simulated catalyst
system using reduced Pd supported on alumina, which would
decompose soluble NaTPB in a continuous precipitation system. The test
system used a single 1-L CSTR and a 1-L concentration tank fitted with a
Mott sintered metal filter tube. The CSTR had a residence time of 8
hours. Testing occurred over a temperature range of 25oC to 45oC and
the catalyst system included reduced Pd on alumina powder, Hg(II)
nitrate, benzene, phenylboronic acid, and B52 antifoam. The SRS
average waste salt solution was used during these tests. The objective of
the test, based on benzene generation data from studies of HLW Tank
48, was to achieve a benzene generation rate of 10 mg/(L.h) at 10 wt%
solids in the concentration tank. At 25oC and 7.5 wt% solids in the
concentrate tank, a benzene generation rate of 15 mg/(L.h) was
achieved. As a result, the following catalyst system was recommended
for the 20-L test system at ORNL: 7.8 mg/L Pd(0) on alumina powder, 80
mg/L Hg(II) nitrate, 720 mg/L benzene, 500 mg/L phenylboronic acid, and
1000 mg/L B52 antifoam.

In summarizing work completed during FY00, substantial progress was
made in characterizing and understanding the catalytic decomposition
mechanism. Major progress included: (1) contracting Dr. Boncella and
Dr. King to assist with the catalyst characterization and development, (2)
identification of the Suzuki Coupling Reaction as the potential
mechanism for the decomposition, (3) verifying that Pd(0), Pt(0), Rh(0),
and Ru(0) on alumina are catalytically active, (4) showing Pd is capable
of catalyzing the degradation in the absence of Hg but that when Hg is
added as diphenylmercury the rate is greatly increased, (5) showing that
Hg promoted catalytic decomposition while Ag and Cd did not, (6)
demonstrating that bi-metalic complexes between Pd and Cu, Fe, Rh, or
Ru showed no significant synergistic effects, and (7) showing that Pd(II)
reduced in simulated waste to form nanoclusters, some of which
incorporated Hg.

7.4.2.3 FY01 - Current Work

FY01 work on TPB decomposition focuses on using additional HLW tank
waste samples collected in FY00 to verify the relationship between waste
composition and TPB decomposition during treatment. The rate of TPB
decomposition will be determined for the six HLW waste samples
identified with different catalyst systems. Additional testing to further
define and validate the decomposition mechanism will be conducted.
Consultants will continue to support catalyst development through review
of the on-going catalyst studies, providing test recommendations,
supporting external reviews, and providing information from literature
reviews. Additional testing, based on the results of synergistic tests
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conducted in FY00, will be performed. Also, testing of nanoparticle Pd
clusters is planned for FY01.

A contract has been placed with Dr. Martine Duff and Dr. Douglas Hunter
from the University of Georgia's Savannah River Ecology Laboratory to
provide Extended X-ray Absorption Fine-Structure (EXAFS)
spectroscopy analysis of potential catalyst materials. Work in FY01 will
address the analysis of actual HLW sludge material encapsulated in
phenolic resin. These analyses seek to identify the nature of the Pd in
the HLW sludge. Analyses of Rh, Ru, and Pd-doped tetraphenylborate
solids will also be conducted.

Demonstration testing is continuing in FY01 using the 1/4000-scale
CSTR system. The CSTR system will operate to demonstrate the
improved understanding of the catalyst system. This improved
understanding occurred as a result of on-going bench-scale tests with
surrogates and real waste. Both open loop and closed loop tests will be
conducted. In the open loop test, the system will be operated using two
CSTRs and the concentrate tank in series. The close loop tests will
operate in a fully integrated mode, which includes operation with the two
CSTRs and the concentrate tank in series, as well as washing, recovery,
and recycle of NaTPB, while TPB is actively decomposing.

Operational parameters for these 1/4000-scale tests will be developed
based on the results from on-going bench-scale tests with surrogate and
real wastes.

7.4.3 Cs Precipitation Kinetics (STTP SOWM 2.5, 4.1)

The ITP process was designed to operate as a batch process. Prior work
established the required kinetics and solubility information for the batch precipitation
process.86,87,88,89 The fundamental steps of interest for the precipitation reaction
follow.

It should be noted that the above are equilibria equations and that the reverse rates
are also important. Prior tests were unfortunately not designed to provide the data
required for predicting the performance of a continuous process. Since the STTP
process will utilize CSTRs, a significant research effort is necessary to investigate
precipitation chemistry under more representative conditions.

7.4.3.1 Previous Results

The first segment of this work extended existing basic batch data under
conditions approaching those of the continuous process. Kinetic
precipitation data was obtained exploring a number of potential process
variables.90 These variables included the quantity of excess reagent
employed, the ratio of K and Cs in the waste stream, the Na molarity of
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the solution and the degree of agitation employed. The most significant
impact was associated with the degree of mixing employed. Both the
quantity of excess reagent employed and the Na molarity moderately
impacted the precipitation kinetics.

Earlier results indicated that a significant portion of the excess reagent
was immediately precipitated as NaTPB and was not readily available for
precipitation of K and Cs. The next segment of testing evaluated the
extent of this phenomenon.91 These tests indicated that NaTPB
precipitation occurs by co-precipitation and also occurs by exceeding the
local solubility limit during the mixing of the feed stream with the bulk
reactor material. The amount of co-precipitation that occurs is a strong
function of the Na molarity of the salt solution. These results further
indicated that the precipitation of Cs+ and K+ effectively forms an
isomorphic substituted crystal consisting of KTPB with CsTPB and
NaTPB mixed throughout the crystalline lattice.92

Based on these results, a simplified model of the mixing that occurs
during the precipitation reaction was developed. Based on the previous
batch precipitation work, tests were performed to examine the
performance of the precipitation process using the proposed CSTR
configuration.93 The primary goal of these tests was to demonstrate the
ability to achieve the desired DF in the desired reactor configuration.
Testing explored the impact of a number of variables on the achieved
DF. These variables included the agitator type, the quantity of excess
reagent employed, residence time in the reactors, concentration of
NaTPB added, and the bulk solution Na molarity. These tests indicated
that using of longer residence time and adding dilute NaTPB feedstocks
resulted in the highest DFs. Conversely, use of different agitator types
did not significantly alter the system performance.

The next stage of work was to demonstrate the continuous precipitation
process using larger scale equipment.94 A 1/4000-scale continuous
precipitation system was fabricated, including concentration and washing
stages. Two demonstrations were performed with this equipment. The
first demonstration involved only the concentration step. The second
demonstration also employed the washing step and recycled the wash
water to the reactors (as required by the proposed design). The required
Cs removal was demonstrated during both tests. The required Sr and U
removal were demonstrated in the first test, feed solution preparation
prohibited determination in the second test. However, only a limited
quantity of the excess NaTPB was recovered during the washing.

The final element of the precipitation demonstration involved the
continuous precipitation process using HLW from the SRS tank farm.95

These tests used actual HLW from the SRS tanks and no components
were added to or removed from the real waste samples used in the tests.
The test system contained two CSTRs, each with an operating volume of
~500 mL, operating in series. Samples from the effluent of the second
CSTR indicated that Cs decontamination factors (DF) >40,000 were
achieved and the concentration of Sr was reduced to below 1 nCi/mL.
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However, the formation of foam posed a significant problem during the
performance of this test element. One test was prematurely terminated
due to the formation of foam and a second test was interrupted due to
foam formation.

In summary, basic batch kinetics were extended to those approaching a
continuous process and it was shown that the quantity of excess reagent,
the Na molarity, and the degree of agitation impacted precipitation
kinetics. The precipitation process was successfully demonstrated using
surrogate wastes at a 1/4000 scale, with design DFs being met for Cs,
Sr, and U. In a real waste CSTR tests the design DFs or Cs and Sr were
obtained but could not be maintained because of operational problems
associated with hydraulics and foaming.

7.4.3.2 FY00 - Results

A 20-L CSTR test to evaluate the decontamination efficiency of the STTP
process was completed during FY00. Additional runs with this system will
be conducted in FY01. The system used in the test for FY00 included two
CSTRs operating in series and was a single-pass, 72-hour test with an 8-
hour residence time in the CSTRs. The slurries in each vessel were
mixed at 1200 to 1250 rpm while maintaining the temperature at 25oC.
No sludge or catalyst was added to the salt feed. Antifoam
concentrations of IIT B52 were maintained at 50 ppm/v (parts per million
by volume) in each CSTR and 100 ppm/v in the Slurry Concentration
Tank. The concentration of Cs-137 in the salt feed (average SRS
simulant) was ~9 mCi/L and ~6.2 mCi/L in the CSTR slurry. The
concentrations of Sr-85 and U (93 wt% U-235) in the salt feed were
0.066 mCi/L and 0.9 mg/L, respectively.

The DFs for Cs, Sr, and U obtained for the filtrate from the Slurry
Concentration Tank were >40,000, ~50, and ~5, respectively. The DF for
Cs reached 10,000 in about 36 hours and 40,000 in about 70 hours. DFs
of 40,000 were obtained in CSTR1 in about 12 hours and 26 hours in
CSTR2. After obtaining a DF of 30 for Sr in the Slurry Concentration Tank
in 36 hours, the DF slowly increased to about 50 at the end of the test. It
took about 12, 18, and 22 hours, respectively, to obtain a DF of 2 for U in
CSTR1, CSTR2, and the Slurry Concentrating Tank. A DF of about 5 for
U was obtained at the end of the test in the concentrate filtrate. The DF
values for Cs, Sr, and U exceeded the WAC standards needed for filtrate
disposal in saltstone. HPLC analyses showed that no measurable
NaTPB decomposition occurred during the test.

A feasibility study was conducted to evaluate the technical value and to
estimate the cost and time required for performing an additional bench-
scale CSTR experiment with actual waste. Bench-scale 1-liter CSTR
tests conducted in FY99 were terminated due to foaming and hydraulic
problems. Though sufficient Cs removal was achieved, the tests fell short
of demonstrating sustained, steady state performance in maintaining
sufficient Cs removal in a catalytically active system. The feasibility study
for the second real waste CSTR test, which is to be conducted in FY01,
addressed the objectives necessary to demonstrate a sustained, steady
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state test with real waste.

7.4.3.3 FY01 - Current Work

A real waste CSTR test will be conducted in FY01 utilizing two 1-L
CSTRs in series. During initial operation at 25oC, it will be determined if
the system can meet the design decontamination factors for Cs, Sr, and
alpha emitters. The Cs decontamination factor must be maintained at
>10,000 for at least two system turnovers. The antifoam developed and
selected based on previous testing will be utilized in this real waste
CSTR test and stable operation will be demonstrated. After operation at
25oC, the temperature will be raised to 45oC to determine the reactivity
of catalysts present in the real waste sample and to evaluate the
robustness of the process. This task will be conducted following the
completion of 1/4000-scale CSTR testing at ORNL.

7.4.4 Washing And Filtration Studies (STTP SOWM 4.2, 4.3)

The performance of the filtration and washing stages of the proposed
continuous precipitation process has not been previously explored
because ITP was a batch process. Previous work focused on the ability
to filter and wash material prepared by batch processing. Also, due to the
scale of the ITP process, the previously proposed washing process was
of a significantly longer duration. Additional work is required to examine
the shorter duration washing required for the continuous process.

7.4.4.1 Previous Results

Tests were performed to examine the filtration rates for TPB slurries both
with and without sludge present. The concentrated material was then
washed to determine the efficacy of the proposed washing steps. Results
from this work indicated that filtration performance was similar to
previous work with precipitate prepared by batch processing. However,
recovery of excess NaTPB during the washing stage was less effective
than previous testing, recovering only 62% to 77% of the precipitated
NaTPB.

Additional rheology measurements of both washed and unwashed
slurries indicated that the materials produced during this testing had
significant lower yield stress values. However, these lower yield stresses
could not be directly attributed to the formation route of the precipitate
material due to a number of other impacts, including the presence of an
antifoam agent and the prior shear history of the material.

7.4.4.2 FY00 - Results

Bench scale tests were conducted during FY00 to determine the effect of
the various antifoams on the recovery of NaTPB during the washing
phase of the process. Recovery of TPB with no antifoam typically
averaged ~60%. With the IIT B52 antifoam, which gave the best results
as an antifoaming and defoaming agent, the NaTPB recovery dropped to
13%. Washing tests were also used on the sludge from the third 20-L
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CSTR run at ORNL, which also used the IIT B52 antifoam agent. These
washing tests indicated that ~10% of the excess TPB was recovered.

The NaTPB recovery is primarily an economic issue; however, lower
recoveries of TPB will result in the generation of larger quantities of
benzene during the hydrolysis reaction. Preliminary analysis by WSRC
Engineering indicated that the low recovery of NaTPB was not a major
impact on the economics of the STTP process. Additional work on the
NaTPB will be conducted after the down-selection process has been
completed.

7.4.4.3 FY01 - Current Work

Additional work in evaluation of slurry washing and TPB recovery was
deferred until the down-selection process for the SRS HLW salt
disposition program has been completed.

7.4.5 Antifoam Development (STTP SOWM 5.1 - 5.7)

One of the prime needs for the STTP process is the development of a new antifoam.
The severity of foaming problems during FY99 testing at SRS led to the
recommendation to develop an improved antifoam as one of high risk technology
areas for the STTP. This was supported by several outside review panels, including
the NAS committee. The formation of foam proved to be a significant operational
issue during the demonstration of CSTR performance with HLW.

7.4.5.1 Previous Results

SRS has over a decade of experience with the TPB precipitation
process. However, prior testing was accomplished in a million-gallon
waste tank where there was sufficient volume to accommodate foam.
Addition of antifoam was only planned to support DWPF processing of
the TPB precipitate. During testing in SRS pilot facilities, 5 or 6 ft of
stable foam was produced in a 12 ft precipitate storage tank. This foam
was controlled by the addition of 2000 ppm (2000 ppm is an extremely
high antifoam concentration but was necessary to control foam in this
process) of Surfynol 104E antifoam. In testing of the STTP process with
Surfynol 104E, the antifoam agent was ineffective in controlling foam.
This is probably because Surfynol 104E is ineffective in high ionic
strength salt solutions.

In the STTP process, there is the potential for foaming in three different
processing vessels, the precipitation vessel, the concentration vessel
and the washing vessel. Each of these vessels has a very different
chemical composition.

Precipitation tank - NaTPB is added to a 5-8 molar Na salt solution. Many
antifoam agents are ineffective in this high salt solution. Agitation of the slurry
is necessary for the mixing needed for a rapid precipitation rate in a CSTR.
The slurry is a high ionic strength caustic slurry but has a low concentration of
K TPB solids (0.5 - 1 wt% insoluble solids).
Concentration tank - The dilute TPB solution is filtered to concentrate the
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slurry to approximately 10 wt% insoluble solids. A crossflow filter is used for
this concentration step. The slurry is now both high ionic strength and has a
high concentration of potassium TPB solids.
Wash tank - The concentrated slurry is washed to remove as many of the
non-radioactive salts as practical. Washing reduces the soluble salt
concentrations by a factor of 16. The endpoint for the washing is 0.01 molar
nitrite as required for hydrolysis processing. The slurry becomes a low ionic
strength caustic slurry with a high concentration of K TPB solids.

The three STTP processing vessels each use agitation to produce a well mixed
slurry and pumping to allow recirculating and transferring of the slurry to the
next processing vessel. Both agitation and pumping can lead to the
entrainment of gas (nitrogen). Solids with trapped gas are lower in density than
the slurry, allowing the foam to float. The foam remains separate from the
slurry unless intense agitation is applied (intense agitation was accomplished
using "mashing" tools in non-radioactive pilot plant experiments). Attempts to
reslurry the foam often lead to the incorporation of more air into the slurry,
aggravating the foaming action. Unless the mixture is uniform in the
processing vessels, it is likely that the foam layer will build up in the vessels
over time and will lead to more problems in long term processing than can be
experienced in typical precipitation experiments.

There are several other processing problems that aggravate foaming in the
STTP process. Chemical decomposition of TPB by catalysts produces
benzene that can stabilize the foam and lead to severe foaming problems. This
will be present during all processing with TPB. Radiolytic decomposition of
TPB produces a wide variety of different organics including diphenylamine,
phenol, aniline, biphenyl, triphenyl, etc. These are more likely to be a concern
in the concentration and washing steps where the precipitate has been
exposed to the radiation for a longer time. These organic byproducts may also
stabilize the foam and lead to processing problems.

7.4.5.2 FY00 - Results

The primary objective of this work was to identify a more effective
antifoam agent to mitigate foaming during precipitation, concentration,
and washing in the CSTRs. A research contract was established with the
Illinois Institute of Technology (IIT) and Dr. Darsh Wasan, a known
expert in the field of foam formation. IIT studied the foaming problem in a
10% KTPB slurry and determined that KTPB particles acted to effectively
stabilize the foam. IIT identified three potential antifoam agents and all
three antifoam agents were tested using simulated wastes. The IIT B52
antifoam agent performed better than the other antifoams at preventing
foaming and was also found to be an effective defoamer. The IIT
mechanism involves disintegration of the KTPB particle structure at the
gas/liquid interface. After the IIT B52 was identified as the best performer
in tests by IIT and SRTC, it was recommended for demonstration in the
20-L CSTR test system at ORNL. The ORNL 20-L antifoam test
demonstrated that the IIT B52 antifoam was effective at controlling the
foam in both CSTRs and in the concentrate tank.

While the IIT B52 was effective as an antifoaming and a defoaming



TFA - 7.0 R&D Program Description

http://emslws03/tfa/spp1/7.htm[10/13/2009 11:33:10 AM]

agent, it did significantly limit the recovery of the NaTPB in downstream
washing operations (see Section 7.4.4.2). The impact of the reduced
NaTPB recovery was determined to be minimal in terms of costs and
effects on down stream processes.

7.4.5.3 FY01 - Current Work

Data in early FY01 indicated that the effectiveness of the B52 antifoam
was significantly affected by either aging or by batch variability. Samples
from different batches of the B52 antifoam will be tested to evaluate the
effects of aging and batch variability on the samples. If the issue of
decreased effectiveness of the B52 antifoam with aging or batch
variability can not be satisfactorily resolved, development and testing of
other antifoams may be considered.

Antifoam development is being conducted in several additional areas
during FY01. The impact of irradiation on the chosen antifoam will be
determined by conducting a series of foam column experiments with
irradiated and unirradiated antifoam samples. Analytical methods will
also be developed for the chosen antifoam; these analytical methods will
be used to conduct process simulation studies to determine the fate of
the antifoam across the precipitation, concentrate, washing, and
hydrolysis cycles. If the antifoam collects on the precipitate, future tests
will be conducted to determine if the antifoam effects the melter feed or
the glass forming properties. If the antifoam is removed with the filtrate,
future tests will be conducted to determine if the antifoam effects the
grout forming properties for saltstone.

In addition, the analytical method will be used to evaluate the
degradation of the antifoam agent due to chemical attack. In addition to
the above antifoam tests with surrogate wastes, the affects of antifoam
with real wastes will be conducted in FY01. Antifoam was used in batch
tests with the waste samples taken in FY00 from the six SRS HLW tanks
to determine the effects of antifoam on the reactivity of the different
wastes. The selected antifoam agent will also be utilized in a real waste
CSTR test to demonstrate that the antifoam contributes to successful
stable operation with acceptable DFs for Cs and alpha components while
operating with real wastes.

7.4.6 Saltstone Facility (STTP SOWM 22.0)

Saltstone will immobilize the DSS from the small tank precipitation process.
However, previous testing has not explored the higher concentrations of
phenylborate species that might be present in the feed to Saltstone from the
proposed TPB process.

7.4.6.1 Previous Results

Testing was performed to determine the impact of higher than previously
tested concentration of TPB degradation products on the benzene
evolution rates from saltstone96, the benzene TCLP results from

97 98
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saltstone , and benzene generation rates from saltstone . The results
of these tests indicate that between 18% and 27% of the theoretical
conversion of phenylborates occurs during the curing of saltstone. The
maximum release rate increased as a function of curing temperature.
Also, the presence of 3PB in the feed is the dominant source of benzene
in the saltstone. The benzene concentration in the TCLP extract is nearly
two orders of magnitude below the regulatory limits for saltstone cured at
ambient temperatures and is an order of magnitude below the limit for
saltstone cured at 85 °C.

7.4.6.2 FY00 - Results

No work was conducted in FY00 on the impact of phenylborate
decomposition products on saltstone.

7.4.6.3 FY01 - Current Work

Additional work in evaluating the impact of the DSS from the small tank
precipitation process on the Saltstone Facility will be delayed until the
down-selection process for the SRS HLW salt disposition program has
been completed.

7.4.7 Hydrolysis Testing (STTP SOWM 5.8, 16.1 - 16.5)

Prior to immobilizing the concentrated waste stream, the K and Cs are returned to
solution through acid hydrolysis of the TPB solids. Prior studies explored the ability
to convert aged TPB solids. However, the proposed process will involve the
production of freshly precipitated material.

7.4.7.1 Previous Results

Testing was performed to determine precipitate exposed to either no
dose or to 65.6 Mrad could be processed.99 These tests indicated that
acceptable product was produced under both conditions. Furthermore,
potential areas for further work were illuminated including optimizing
reaction conditions and the extent of nitrite growth at lower proposed
dose rates.

7.4.7.2 FY00 - Results

No additional work in evaluating the hydrolysis process was conducted in
FY00.

7.4.7.3 FY01 - Current Work

Work will be conducted in FY01 on the effects of the antifoam selected
for the STTP. This work will determine the fate of the antifoam across
DWPF processes through the hydrolysis step, as well as the impact of
the antifoam on the kinetics of the hydrolysis.

7.4.8 Glass Formulation Studies (STTP SOWM 16.0)

7.4.8.1 Previous Results
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As indicated above, previous testing indicated that higher levels of MST
would be required to achieve the necessary Sr and actinide removal. As
a result, the impact of this higher MST loading on glass properties was
investigated.100 In addition, these tests also explored varying levels of
PHA on the glass properties. Three different glasses were formulated for
these studies.101,102,103 All of the glasses formulated during these tests
were very durable as measured by the PCT. In addition, performing 24-
hour isothermal holds for the glass melts bound the liquidus temperature.
This testing did indicate, however, that for Purex sludge, 30 wt% loading
of Purex in glass may be near or at the edge of acceptability for liquidus.
The viscosities of approximately half of the glasses formulated were
measured. Again, when 30 wt% loading of Purex was tested, the
viscosities were very near the lower viscosity limit.

However, crystal formation kinetics work was not explored during this
work. The majority of glasses tested were predicted by the discriminator
property model to be "phase separated" (multiple glass phases), but
there was no experimental indication of phase separation.

7.4.8.2 FY00 - Results

No additional work in evaluation of crystal formation kinetics for
vitrification operations was conducted in FY00.

7.4.8.3 FY01 - Current Work

During the first phase of the variability study on higher loading of PHA
and MST, the PCCS models predicted 17 of the 23 glasses may be
amorphously phase separated (i.e., the glasses may fail to meet the
homogeneity constraint). While none of these glasses, all of which were
rapidly quenched, exhibited poor PCT leaching characteristics; however,
no kinetic studies were performed. FY01 work will complete these studies
by cooling a limited number of glasses, using the canister centerline
cooling profile, and then measuring PCT. These results will provide
evidence on whether deleterious phase separation has occurred in
glasses containing higher levels of PHA.
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8.0 Pre-Down Selection R&D Program Funding
And Schedule

8.1 Funding Summary

The SPP R&D Program is funded jointly by the DOE Offices of Science and Technology
(EM-50) and Project Completion (EM-40). Combined R&D program funding for FY00 was
$13.1 million and total projected funding for FY01 is $13.4 million. Total funding and
funding source for each process is shown in Table 8.1.1. Alpha and strontium removal
shows a significant increase in funding from FY00 to FY01, which can be attributed
primarily to the exploration of alternatives to the current sorption and filtration baselines. It
should be noted that CST shows a sizeable decrease in funding from FY00 to FY01,
almost entirely in Gas Generation, due to the completion of the HFIR CST Column Test in
FY00 and upcoming Tall Column Gas Disengagement Test which will be completed using
FY00 carryover funds. Also, it is worth pointing out that the CSSX program did not begin
until mid-FY00, so its FY00 funding level was actually greater than STTP and CST if
annualized. In FY01, CSSX funding level continues to exceed funding levels for STTP and
CST with the intent of accelerating the development of the technical maturity of CSSX
relative to the other processes. The funding allocation is presented in greater detail in
Table 8.1.2. Funding for the various performing organizations is shown by work scope area
for both FY00 and FY01. The work scope areas follow the outline presented in the R&D
Program Description, Section 7.0.

Table 8.1.1. Research and Development Program Funding

FY00 FY01

EM-40 EM-50 Total EM-40 EM-50 Total

Alpha and Sr Removal 600 930 1,530 1,620 960 2,580

CST Non-Elutable Ion Exchange 1,735 2,770 4,505 1,530 890 2,464

Caustic Side Solvent Extraction 3,325 0 3,325 2,350 2,620 4,970

Small  Tank TPB Precipitation 515 3,260 3,775 1,992 1,350 3,342

Grand Total 8153 6450 14603 9900 7800 17700

 

Table 8.1.2 Salt Processing R&D Funding Allocation by Work Area and Performing
Organization

FY00 FY01

ORNL SRS ANL SNL PNNL Total ORNL SRS ANL SNL PNNL Total

Alpha and Strontium

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Removal

Monosodium Titanate (MST)
Kinetics and Equilibrium

140 140 620 620

Alternative Alpha and Strontium
Removal Technologies

270 270 540 540

MST Filtration and Settling 840 840 740 740

Alternatives to Solid/Liquid
Separation

375 0 420 420

On-Line Effluent Monitor 280 280 260
260

0 1250 0 0 280 1530 0 2580 0 0 0 2580

CST Non-Elutable Ion
Exchange

CST Column Performance

Refinement of the
Model

270 270 300 300

Alternative
Column
Configuration

0 270 270

CST Adsorbent Stability

Alternative
Pretreatment of
IE-911

75 75  250 250

CST Chemical
and Thermal
Stability

380 350 200 100 1030 400 240 90 150 880

Waste/CST
Precipitation
Studies

110 80 190  130 130

Revised
Manufacturing
Process

 400  400  480 480

Gas Generation

Gas
Disengagement

800  800   0

Cesium Loading
Under Irradiation

1070 70 1140 0

CST Hydraulic Transfer

Develop And Test
Size-Reduction
Method

250 250  0

Develop
Representative
Sampling of
CST/Sludge/Frit
Slurry

350 350  0

Coupled DWPF
Operation

0 0

DWPF Melter
Operation

0 154 154

2360 1770 0 275 100 4505 400 1574 0 340 150 2464

Caustic Side Solvent
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Extraction

Solvent
Preparation

520 520 140  140

Batch Equilibrium
With Internal
Irradiation Of
Solvent

460 410 870 140 190  330

Batch Equilibrium
With External
Irradiation Of
Solvent

200 200 140 50  190

Solvent Physical
and Chemical
Properties

370 370 550  550

Solvent
Decomposition
And Contactor
Hydraulic
Performance

580 580 370  370

Simulant And
Real Waste 2-cm
Contactor
Flowsheet Tests

45 680 725 1590 1570 3160

Solvent
Commercialization

60 60 230  230

1990 655 680 0 0 3325 1570 1990 1570 0 0 4970

Small Tank TPB Precipitation

Tetraphenylborate
Decomposition
Studies

1740 1425 3165 1350 1550 2900

Cesium
Precipitation
Kinetics

0 250 0

Washing And
Filtration Studies

0 500 0

Antifoam
Development

610 610 330 330

Saltstone Facility 0 0

Hydrolysis Testing 0 45 45

Glass Formulation
Studies

0 67 67

1740 2035 0 0 0 3775 1350 1992 0 0 0 3342

Grand Total 6090 5710 680 275 380 13135 3320 8075 1570 340 150 13356

8.2 Overview of the Salt Processing Program Schedule

The Level 0 Schedule for the SPP is presented in Figure 8.2.1. Science and technology
development will proceed in parallel with preconceptual data package development, and
science and technology reports for each Cs removal process will be prepared by March 31,
2001. The alpha and Sr removal approach that optimizes each flowsheet will be addressed
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in these reports. A science and technology summary report will be provided to DOE in
support of the technology down selection. The down selection decision will feed into
preparation of the SEIS and a Record of Decision by September 30, 2001.

8.3 Research and Development Program Schedule

A detailed schedule has been prepared for all R&D activities and related engineering work.
A summary level schedule showing the major activities and their duration is shown in
Figure 8.3.1. The complete detailed schedule is shown in Appendix C. The detailed
schedule in Appendix C is used by all program participants to manage their work. Schedule
status is presented at a Technology Development Plan-of-the-Week Meeting and an SPP
Plan-of-the-Week Meeting. Schedules are updated weekly. All changes that impact an
EM-50 or EM-40 task approved schedule, scope, or budget must be approved by the SPP
Change Control Board (see Section 10.0, R&D Program Controls). The SPP summary
(Level 0) schedule (Figure 8.2.1) shows that several R&D activities proceed well into FY01.
STTP bench-scale CST studies, CSSX real waste tests, CST manufacturing revisions with
UOP, and MST kinetics/Pu oxidation state are examples of long-term activities. The
program's goal is to resolve all high-risk technology issues in time to support the down
select decision in June 2001 as shown in Figure 8.3.1. It is fully anticipated that technology
development activities will continue for the selected alternative(s) well into the design
phase.

Figure 8.2.1 Salt Waste Processing Project Level 0 Schedule
(Click on Image for Larger Version)

Figure 8.3.1 Summary R&D Program Schedule

Click here for the R&D Program Schedule (.pdf file)

| Home | Executive Summary | Acknowledgements | Acronyms | Section 1 | Section 2 | Section 3 | Section 4 |
| Section 5 | Section 6 | Section 7 | Section 8 | Section 9 | Section 10 | Appendix A | Appendix B | Appendix

C |

Revised: January 9, 2001

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 8.0 Pre-Down Selection R&D Program Funding And Schedule

http://emslws03/tfa/spp1/8.htm[10/13/2009 11:33:20 AM]

Showalter
Design Team

mailto:mary.ann.showalter@pnl.gov


TFA - 9.0 Post-Down Selection R&D Program

http://emslws03/tfa/spp1/9.htm[10/13/2009 11:33:23 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

9.0 Post-Down Selection R&D Program
The Department of Energy (DOE) is scheduled to select the preferred Cs
removal process in June 2001. It is anticipated that a backup technology will
also be identified. After this down-selection decision, the nature of the R&D
work on the selected process will transition from technology development to
providing input for pilot plant design and to generating data needed for
conceptual and preliminary design of the Salt Waste Processing Facility.
This will include laboratory studies, bench scale tests, and prototype
equipment development. R&D activities are expected to continue on the
backup technology, and additional direction will be provided by DOE
regarding scope of the desired R&D activities for the technology.

Future work areas for each technology have been identified that will be
pursued as appropriate following the down-selection. The work described
below is not intended to be comprehensive of all future R&D that will be
required, but rather to indicate key areas that are needed extensions of the
pre-down-selection R&D described in Section 7. These activities would be
conducted in late FY01 and beyond.

9.1 Alpha and Sr Removal

9.1.1 Monosodium Titanate (MST) Kinetics and Equilibrium

Work in future years will continue to examine sorption kinetics with a variety
of real waste samples as these samples become available through routine
waste characterization efforts. The increasing database of characterization
information will permit development of a highly reliable model to predict
process performance.

Improved understanding of binding mechanisms may suggest lines of
inquiry directed at improving the formulation of the MST. Similarly, past
experience in storing the chemical suggests that modifications in the
synthesis process may decrease the material's tendency to settle and
harden over time. Finally, the program needs to assess the influence of
storage conditions on the sorbent's shelf life.

9.1.2 Alternative Alpha and Strontium Removal Technologies

The extent of future work on alternate sorbents depends strongly on the
findings of currently defined research on MST and the alternate materials or

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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approaches. Any promising new sorbent would require a series of tasks to
examine scale-up of synthesis and commercialization of the material.
Integrated testing of the new sorbents within the entire waste processing
system will occur. In particular, testing will need to verify the efficacy of the
current chemical cleaning methods for the cross-flow filters or develop
alternate cleaning strategies.

9.1.3 MST Filtration and Settling

Future work will largely focus on pilot-scale testing to the extent necessary.
The studies will assess operational aspects of the equipment. Rheology
properties of MST/sludge slurries will be measured to aid in sizing and
development work on the filter feed pumps. Similarly, more extensive testing
with radioactive samples would need to occur if the program elects to
pursue the use of chemical additives to improve separation efficiency.

9.1.4 Feed Clarification Alternatives

If the program selects an approach other than cross-flow filtration, future
work will need to test the technology with actual waste samples. Also,
testing will need to examine performance of the technology at the pilot-
scale.

9.1.5 On-Line Effluent Monitor

Future work will deploy the prototype unit within a technical demonstration
facility, or pilot-scale facility. If, however, the independent consultant judges
the technical maturity of the analyzer as insufficient for deployment at this
scale, the program will reassess the research program appropriately.

9.2 CST Non-Elutable Ion Exchange

9.2.1 Alternative Column Design Prototype

The design basis columns for CST non-elutable ion exchange are relatively
large. This raises a concern that a fully loaded column will contain
approximately 5 MCi of Cs-137 and create an exceedingly intense radiation
field. In addition, incidents of column plugging and clumping of CST
particles suggest that fixed-bed columns may not be the most suitable for
the Salt Processing Project. Therefore, alternative column designs are
being evaluated. One of the most interesting designs consists of a pulsed
moving bed or "Higgins" loop. The perceived advantages of such a design
are that the CST particles are fed into the bottom of a column and move up
whereas the feed solution enters the top of the column and moves down.
This produces a column that contains fully loaded sorbent only in the upper
portion of the column. Periodic agitation of the bed also minimizes the
chances of clumping. Although in principle the design is more suitable to
processing of the of SRS salt waste, UOP has raised a concern about
attrition of particles due to the agitation and SRS personnel have raised a
concern about the fate of fines in such a design. Therefore, before an
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alternative design can be selected, a prototype column must be built and
tested.

9.2.2 Size-Reduction Scaled-up Vendor Demonstration

Representative sampling of the CST/sludge/frit slurry is required for reliable
operation of DWPF. The particle size of spent CST is too large to enable
representative sampling by the Hydragard® sampler. Therefore, CST must
be reduced in size before it is mixed with the sludge/frit slurry and delivered
to DWPF. Two vendors performed brief small-scale demonstrations of size-
reduction equipment during FY00. Although the results are encouraging,
issues related to prolonged operation, maintenance, and wear of the
equipment were not addressed. Therefore, additional tests scaled up to
larger quantities of CST are needed in order to assess the ruggedness of
the equipment and the complexity involved with servicing the equipment.
The complete integration of size-reduction into DWPF must be developed.
The integrated DWPF interface development would include receiving loaded
CST, storing, grinding, particle size analysis, and quantitative transfers.

9.2.3 On-line Particle-Size Analyzer

After size-reduction, the particle-size distribution of the CST must be
determined to ensure that the slurry will be homogeneous and sampled
representatively. The current design requires the removal of grab samples
to measure these values. However, this method is somewhat unreliable
because the particle size distribution could depend on the level from which
the sample is taken, especially if some settling has occurred. Therefore, a
more desirable method would be measuring the particle-size distribution in-
line while the slurry is flowing and homogeneously mixed.

9.2.4 Calculation of Equilibrium State of Tank Waste

Experiments in which CST particles were treated with SRS simulants
demonstrated that aluminosilicate tends to crystallize out and eventually
produces a coating on the particles that may be responsible for slower
kinetics and reduced capacity for Cs absorption. In addition, several SRS
simulants were observed to develop precipitates with time. The precipitation
of the aluminosilicate is hypothesized to result when a simulant that is
supersaturated with respect to aluminum and possibly silicon makes contact
with a surface upon which the precipitate can nucleate and propagate. The
various wastes that will be processed by either CST non-elutable ion
exchange or caustic-side solvent extraction should be evaluated by
thermodynamic calculations to determine if the same state of
supersaturation with respect to aluminum or silicon exists in them. If so, a
strategy for dilution of these wastes must be developed to ensure that
precipitation of aluminosilicates will not interfere with the Cs-removal
processes. Initial testing will begin in FY01, but the need for additional
studies are anticipated.

9.2.5 Effect of Temperature on Cs Loading and Gas
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Generation

The effect of gas generation on Cs loading of CST (IE-911) was measured
by placing a column with CST in the radiation field created by a spent fuel
assembly from HFIR. For this experiment, the temperature was tightly
controlled within the 25-35°C range. The gas generation expected at these
temperatures was calculated so that the results could be incorporated into
the experimental design. It is also necessary to take into account that Cs-
sorption decreases with increasing temperature. For this reason, additional
calculations are needed to determine how radiolytic heating affects the CST
capacity for Cs sorption. Increasing the temperature in the column would
lower the amount of Cs loaded and thereby lead to the production of less
gas.

9.2.6 Clumping of CST

Treatment of CST (IE-911) with various solutions has caused the CST to
clump together. Statements by UOP indicate that this clumping is to be
expected and will not interfere with column operation. ORNL researchers
have observed that the clumps are easily broken up and do not form clumps
again after being broken up. However, the clumping incidents have involved
CST that was in contact with fresh simulant for only a short time (see
Section 7.2.3.3.1). The data collected thus far in this area give no indication
of how the CST will behave if it is located near the top of the lead column
and interacts with fresh waste for a period of months. Precipitation of
aluminosilicates in the first few inches of the lead column could lead to
firmly solidified clumps that are not easily broken up or even to pluggage
due to excessive build up of an aluminosilicate precipitate.

9.2.7 Test Re-engineered CST

Improved manufacturing by UOP of the engineered form of CST (IE-911)
will produce a "reference" batch and two pre-production batches of IE-911
that are designed to contain lower amounts of leachable Nb. Variations in
the manufacturing of large lots of production samples could possibly alter
the properties of the product with respect to Cs absorption or aluminosilicate
precipitation, among others. Therefore, the production batches of IE-911
from UOP will undergo various tests at SRTC, ORNL, SNL and PNNL. Tests
at SRTC will focus on Kd measurements, Cs-loading curves, column tests,
leaching tests, and physical properties. These tests will be supplemented at
ORNL with long-term column tests using average simulant at room
temperature and long-term batch leaching tests using average and high-OH
simulants at five temperatures. Tests at SNL will examine the leached
materials with SEM and TEM. Tests at PNNL will determine the Cs-
absorption capacity of the new materials.

9.2.8 Further Evaluation of Revised CST Pretreatment
Process

The development of a significantly different pretreatment process will
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necessitate further R&D to demonstrate the process, obtain preliminary
design bases, and prove that the pretreatment does not impact CST
performance. The improved pretreatment processes currently under
development are designed to remove leachable Nb from the sorbent.
Preliminary results suggest that pH adjustment (acid-base) is an important
factor in converting excess Nb into a form that is easily leached from fresh
IE-911. Fresh sorbent that has been pretreated will be tested to show that
the Cs loading capacity and absorption kinetics are comparable to the
baseline values.

9.2.9 DWPF Glass Composition and Property Correlations

Waste qualification for DWPF included an extensive statistically-based test
that proved the slurry receipt adjustment tank (SRAT), slurry mix evaporator
(SME) and melter feed tank were homogeneously mixed and that the
Hydragard® results matched the tank composition. This was performed in
the DPWF during cold runs (simulants) and involved manual grab samples
from the (full-scale) vessels. It may be necessary to repeat the waste
qualification tests using a full-scale SRAT/SME and full-scale duplicate of a
DWPF Hydragard® system to prove that CST/sludge/frit slurries meet the
same compositional requirements.

The fundamental philosophy behind the DWPF glass quality control
program is "if you know the composition of the melter feed, then you can
predict the glass properties". Homogeneity, with sampling and analysis, is
the "know the composition" part while the property correlations (liquidus,
viscosity, and durability) are the "predict the properties" part. These are then
put into a statistically based program called the Product Composition
Control System (PCCS) that uses the analytical results, along with all the
sampling, analytical, and correlation uncertainties, to predict whether a
particular SME batch will be processable (liquidus and viscosity) and
acceptable for the repository (durability). New glass fit compositions could
be required to achieve the desired properties. It will be necessary to perform
extensive experiments to expand the correlations to include new melter feed
composition containing CST. New uncertainties will then have to be
established and the PCCS modified to include the new information.

9.2.10 Foam Control in the SRAT/SME

Prior testing indicated that CST caused increased foaming. SRTC has been
working to improve foam control in the SRAT/SME. Experiments would be
needed to evaluate whether the improved foam control program
satisfactorily controls foaming caused by CST. If not, additional
development would be required.

9.2.11 DWPF Melter Feed Homogeneity

The DWPF melter feed loop system (located in the SRTC Thermofluids
Laboratory) will be tested using a combined, simulated HLW sludge, CST,
and frit feed. This test will include a statistical comparison of the chemical
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composition of the contents of the MFT tank with the composition of the
material that is diverted to the melter through the feed delivery system. The
goal is to demonstrate that CST does not preferentially divert to the melter,
preferentially remain with the MFT slurry, or cause segregation of the sludge
and frit. Simulated feed will be produced as part of this task using the Glass
Feed Preparation System (GFPS).

Transfer of CST/sludge/frit slurry from the melter feed tank to the melter
without separation of CST or frit from the slurry will be demonstrated. A
fresh batch of melter feed material will be prepared in the GFPS using new
size-reduced CST and frit specific for the CST process. A mock up of the
melter feed loop will be constructed and will be tested to demonstrate that
CST/water slurries can be fed to the DWPF melter without material
segregation. A report on this work will be published.

9.3 Caustic Side Solvent Extraction

9.3.1 Solvent Preparation

Solvent preparation related to experimental activities required for conceptual
design must be completed and the solvent performance verified with
appropriate quality assurance tests. Activities related to transferring to SRS
the knowledge and techniques for solvent preparation must be undertaken.

Assistance will be required by SRS related to scale-up of the extractant and
modifier synthesis. Issues related to appropriate synthetic steps for large-
scale preparations will be addressed.

9.3.2 Solvent Optimization

Final decisions on the solvent composition must be made, as R&D
information obtained in FY00 and thus far in FY01 point to possible
improvements in solvent performance. Optimal concentrations of solvent
components could be employed, including a higher modifier concentration,
lower extractant concentration, and a higher TOA concentration. Higher
modifier concentration confers greater resistance to third-phase formation,
and lowers the temperature limit of the plant operating window. An
economic benefit to plant operation may be gained by lowering the
extractant concentration. Current data suggests that increasing the TOA
concentration will improve the stripping in the presence of organic
components in the waste feed.

The impact on the performance of the flowsheet due to possible changes in
the current baseline solvent composition will need to be evaluated with
small-scale contactor studies.

9.3.3 Solvent Stability and Cleanup Tests

Solvent cleanup and reconstitution are important issues. Current efforts
focusing on NaOH washing of the solvent appears to be effective; however,
the number of solvent recycles has been limited. Large numbers of solvent
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cycles may require a more optimal washing and/or solvent treatment. Data
are needed from the standpoint of extensive solvent recycle regarding the
identity of minor components that build up in the solvent, the partitioning of
these components, and the effectiveness of various solvent cleanup and
reconstitution techniques. Experiments involving extensive solvent recycle
will be needed, together with efforts to identify the impurities that become
concentrated in the solvent. Tests may also be needed to determine
distribution and other properties of the impurities, such as coalescence,
third-phase formation, and the effects on Cs distribution.

Current data show the baseline solvent is chemically, thermally and
radiolytically stable. However, data on certain degradation products, such as
nitration products, will still be needed to properly address safety issues.
Hence, experiments will be needed for the identification and analysis of
nitrated degradation products relevant to process and plant safety.

9.3.4 Flowsheet Optimization

A detailed model of the complete flowsheet will be needed to predict
performance as the feed composition changes with waste sources and
blending operations. Some work will be completed in FY01, mainly
regarding the major variables of temperature and concentrations of the
major ions in the feed. This model will need to be expanded to include the
effect of other ions and known impurities, as well as the effect of changes in
solvent-component concentrations. The solvent-component concentrations
will vary with usage and with the normal precision of solvent makeup
expected in a production plant environment. The modeling activity will need
to be supported by the determination of distribution ratios of all the
important species in the waste feed. A large data set for the current baseline
solvent will be available from FY00 and FY01 activities.

For the design of a temperature management system in the process plant,
studies to gain an understanding of the heat sources within the flowsheet
will be required. Some of the possible heat sources include Joule heating of
the solutions within the mixing and separating zones of the contactor,
chemical reactions, and heats of dilutions.

Results obtained in FY00 with the 5-cm contactors during the throughput
and mass transfer efficiency tests suggest the need to design the contactors
so that solution-mixing processes dominate any rotor pumping action. The
commercially procured contactors used in the FY00 tests were designed
primary for oil-water separation with the rotors having considerable pumping
action. With the CSSX flowsheet O/A ratios, particularly in the scrub and
stripping segments, this results in a potential foaming problem caused by
the large amount of air pulled into the separating zone of the contactor.
Design and experimental verification studies will be required to meet the
contactor design needs.

Results from the "proof-of-concept" flowsheet test performed by ANL in late
FY00 show that the mass transfer of the contactors stops when the cesium
concentration in the extraction and strip segments achieve ~ 2 X 10-9 M.
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The end of test stage drain samples yielded data, which represents phase
equilibrium conditions, that indicates the distribution of cesium between the
organic and aqueous phases is the correct ratio. These observations
suggest that mass transfer in the contactor may have reached a limited
value. Slow reaction kinetics at very low concentrations, which would
decrease contactor stage efficiency, could be one possible explanation for
the observations. A second explanation could be very low level
contamination, such as surface adsorption, of the contactor stages. Studies
involving contactor mass transfer efficiency at low concentrations are
required to understand the observations. The information from the proposed
studies will provide technically important input to any proposed changes in
the size of the baseline contactor cascade.

Although the CSSX baseline flowsheet includes a step for removal of alpha
radionuclides and Sr, the required DF is relatively low. Currently, no data
exists on how these radionuclides distribute in CSSX. To gain the necessary
data, experiments should be designed and conducted as appropriate to
understand how the distribution of these species depend on aqueous and
solvent compositional variables. The benefit of these data would be not only
knowledge of the distribution of such species in the flowsheet, but it may
also provide an indication of whether the potential exists to effect removal
within CSSX. In addition it may also be of benefit to extend such studies to
include the removal of Sr and alpha radionuclides by other solvent systems
that could be used in tandem with CSSX. A number of potential extractants
are known from available literature. Thus, tests should be designed to
investigate the possibility of either removing Sr and alpha radionuclides
within CSSX or in an alternate process in tandem with CSSX.

9.3.5 Solvent Rheology

Some studies of CSSX solvent rheology have been completed; however,
these data are limited. Additional studies need to be completed that define
the rheology of the solvent with respect to temperature, composition, etc.
These studies would also include density variations as a function of
temperature.

9.4 Small Tank Tetraphenylborate Precipitation

9.4.1 Cs Precipitation Kinetics

If the STTP process is selected, testing during the technical demonstration
phase will be conducted to provide fundamental data pertaining to the rate
of precipitation of the species of interest. Differential Scanning Calorimetry
(DSC) will be explored as a potential tool to provide fundamental
measurements of the rate of precipitation of NaTPB, KTPB and CsTPB.
These tests will attempt to measure the heat of crystallization from TPB
solutions for the species of interest. The rate of evolution of heat will then
be used to calculate precipitation rates. This data will provide a fundamental
understanding of the rates involved in the precipitation reactions of interest.
Subsequent work would explore the rate of precipitation of mixed crystalline
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phases.

Testing will be performed to further evaluate the phenomenon of co-
precipitation of NaTPB. These tests will focus on the impact of a number of
parameters effecting the extent of NaTPB precipitation, including the
agitation energy employed, the bulk Na molarity, the concentration of the
TPB ion in the feed stock, and the K concentration in the waste feed. In
addition, these tests will use available analytical tools, such as XRD, to
illuminate the fundamental nature of the crystals formed. Additional studies
will investigate the mixing achieved during the precipitation reaction through
the use of radiotracers, such as Na22. Further testing will attempt to
produce mixed crystals of known stoichometry and to determine the nature
of these crystals, both by XRD and by determining the solubility of these
crystals. These tests will likely provide insight into the optimal conditions for
operations of the precipitation process. It is anticipated that results from
these tests will be incorporated into a 1/4000-scale demonstration of the
precipitation process. A fundamental understanding of residence time
distribution in the CSTRs will improve understanding of Cs, Sr, and actinide
removal from the waste. Testing will include analysis of precipitation rates
as a function of residence time, as well as analysis of precipitate particle
sizes.

9.4.2 Precipitation Process Optimization

Several opportunities exist to improve performance and control of the STTP
process. Those that will be considered include adding TPB to both reactors
("dual strike") method of TPB addition and improved mixing.

9.4.3 Washing and Filtration Studies

The next phase of testing will investigate the rate of dissolution of NaTPB
from the mixed crystalline phase. As noted above, the dissolution of TPB
plays an important role in achieving the decontamination of the waste
stream and in the recovery of the TPB during washing. Tests will be
performed to measure the rate of dissolution of NaTPB from the mixed
crystalline phase. These studies will examine a number of experimental
variables including the agitation employed, the total solids loading of the
precipitate, the composition of the precipitate (ratio of Na to K in the mixed
crystal), the impact of antifoam agents, time, and metal OHs on dissolution
rates. These tests will also explore the impact of Na molarity on the
dissolution rate. These results will be assembled to provide a simple model
of the dissolution process. This model will then be used to produce the
conditions to be employed in a demonstration of the washing process.

9.4.4 Hydrolysis Testing

Additional work will explore ways to minimize the Cu catalyst concentration
and determine the corresponding maximum acceptable range of formic acid
addition. Testing will also develop a relationship between nitrite and nitrate
concentration in the product stream and the absorbed dose. The identified
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optimum process parameters will be validated with a complete bench-scale
hydrolysis process. Work in future years will likely explore variations of the
proposed hydrolysis process, including exploring the use of other catalysts,
other forms of the Cu catalyst (such as supported Cu) or recovery of the Cu
from the product stream (to minimize the impact of Cu on glass quality). The
technical feasibility of recycling the catalyst will also be assessed.

9.4.5 Saltstone Facility

Removal of dissolved TPB from decontaminated supernate will be
considered for future evaluation. This treatment could reduce the quantity of
benzene that would otherwise be released to the environment. Promising
technologies will be considered for additional testing.

9.5 Salt Waste Processing Pilot Plant

Construction of a pilot plant is planned to demonstrate unit and integrated
operations of the selected radionuclide removal processes.104 The pilot
plant will fulfill the following objectives:

Collect process data (feedback to plant design as appropriate) on:
Unit operations,
Integrated process,
Process extremes and upset conditions,
Process validation, and
Equipment evaluations.

Provide training for engineers and operators.
Provide facility troubleshooting support.
Qualify feeds for integrated operation.
Provide tours and public education of the selected process.

Sizing of the pilot plant will consider pilot facilities in the chemical industry,
which are typically on a scale of 1/100 to 1/10. The use of simulated waste
with radionuclide tracers for some tests may be employed, and the use of
real radioactive waste during testing may also be required.

The pilot plant will be located in an existing process area that is well away
from the site boundary and where operations with radiological materials
have already occurred. Current plans call for the pilot plant to be located
either at the Late Wash Facility, near DWPF, or in another area that is
similar or comparable to the location of the full facility. The pilot plant will be
located in a fully functional facility. Modularized design will be used, as
appropriate, to facilitate remote modifications. The pilot plant will be
provided with support services and balance of plant processes, including
utilities, process support, structural systems, and infrastructure/habitability
services to support operations and to ensure safety of personnel,
equipment, and the environment. It will be equipped with the necessary
scaled down hardware, instrumentation and controls.

The pilot plant lifetime will span from development until construction of the
Salt Waste Processing Facility is complete. Provisions will be made for
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periodic decontamination, possible reuse, and ultimate decontamination and
decommissioning.

| Home | Executive Summary | Acknowledgements | Acronyms | Section 1 | Section 2 |
Section 3 | Section 4 |

| Section 5 | Section 6 | Section 7 | Section 8 | Section 9 | Section 10 | Appendix A |
Appendix B | Appendix C |

Revised: January 8, 2001

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 10.0 R&D Program Controls

http://emslws03/tfa/spp1/10.htm[10/13/2009 11:33:26 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

10.0 R&D Program Controls
The following section outlines the basic premise on which SPP/R&D project
management/control procedures are defined. Existing project procedures
and plans have been reviewed and appropriately used as the basis for TFA
SPP/R&D project control procedures and management requirements. The
TFA SPP/R&D project control procedures and management requirements
address the following:

requirements for project planning and baseline development
reporting requirements
change control procedures/approval process
performer and contractor roles and responsibilities

The SPP/R&D Project is using existing procedures as described in this R&D
Project Controls description, rather than developing separate project
management procedures.

10.1 Work Authorization

Scope, cost, and schedule of SPP/R&D work for the SRS Salt Processing
alternatives are documented in performer-developed documents - either an
EM-50 Technical Task Plan (TTP) or EM-40 WSRC Annual Operating Plan
(AOP). In both cases, existing procedures and guidance define planning
requirements. In addition, Technical Task Requests (TTR) are prepared and
issued for all SPP tasks, regardless of funding source, by WSRC HLW
Processing Engineering in accordance with WSRC Engineering procedures.
TTRs link SPP work scope (as defined in the Scope of Work Matrices in
Appendix A) to specific performers, and pass on task acceptance criteria,
analytical methods, calibration, and quality assurance requirements so that
task data are reliable for use in WSRC Engineering pre-conceptual design
activities. TTRs require the development of a Technical Task Plan, which is
not to be confused with an EM-50 TTP, and will be referred to as a TTR-
TTP. The TTR-TTP establishes the task scope and describes how the
performer plans to implement requirements identified in the subject TTR.

Work on the part of a project performer is authorized to begin once WSRC
HLW Process Engineering approves a TTR-TTP and funds are authorized.
Funds are authorized via an approved EM-40 AOP or an approved EM-50
TTP.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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10.2 Change Control

The technical baseline established in the R&D Program Plan provides the
basis on which any change will be evaluated.

The EM-40 AOP and EM-50 TTP, in conjunction with TTR-TTPs, define the
specific technical activities necessary to meet the objectives established in
the R&D Program Plan. Once a task is approved, all changes that impact an
approved scope, schedule, or budget are subject to review and approval by
the SPP Change Control Board (CCB) prior to formal submission for
subsequent approvals as described in the respective EM-40 AOP or EM-50
procedures. The SPP CCB is comprised of the TFA SPP/R&D Technology
Development Manager, WSRC SPP Program Manager, WSRC SPP Pre-
Conceptual Design Engineering Manager, WSRC HLW Process
Engineering Manager, and WSRC SPP Operations Manager.

Changes that impact the EM-50 financial plan or affect a TFA HQ level
milestone are approved by the TFA Program Manager and documented by
means of a Technical Change Request (TCR). TCRs may be initiated by
any of the individuals who have concurred on or approved the EM-50 TTP.
All TCRs are initially sent to the TFA SPP/R&D Deputy/Project Controls
Manager for review to ensure that the TCR contains adequate justification.
Once approved, the TCR is submitted to the appropriate contract and
budget authority for processing.

The TFA Program Manager (EM-50) and the DOE-SR SPP Manager (EM-
40) are responsible for approving and submitting formal budget/contract
changes identified according to the requirements of the particular task
funding type (i.e., financial plan, Inter-Office Work Order [IWO], AOP). In
addition, the SPP CCB and the TFA Program Manager evaluate all changes
for their impact to the technical baseline and ensure proper coordination
and approval of the DOE Technical Working Group (TWG). Changes
expected to require TWG approval include: TWG directed changes,
changes in technology options, changes with a budget impact of greater
than $1M, or changes which impact a TWG identified milestone.
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Appendix A - Salt Processing Technology
Development Scope of Work Matrices,
Roadmaps, and Logic Diagrams
The guiding documents for this Research and Development Program Plan
are the Science and Technology Roadmaps for Alpha and Strontium (Sr)
Removal, Crystalline Silicotitanate (CST) Non-Elutable Ion Exchange,
Caustic Side Solvent Extraction (CSSX), and Small Tank Tetraphenylborate
Precipitation (STTP). The Science and Technology Roadmaps provide the
technology development paths forward towards successful deployment of
the three options. The Tanks Focus Area has conducted a review of the
existing roadmaps and has recommended additions to the current
workscope, including evaluation of alternative processes for alpha and Sr
removal. The recommended changes were approved by the Technical
Working Group and have been incorporated in the roadmaps presented
here.

The Scope of Work Matrices (SOWMs) provide a more detailed description
of the work summarized in the roadmaps and logic diagrams. These
SOWMs were primarily used to identify research and development (R&D)
work required to reach a technology down-selection decision. Some work
also is included in these SOWMs that has been identified as appropriate
post down-selection R&D. However, no attempt has been made to compile
a comprehensive list of all post down-selection R&D in these documents.
Additional R&D planning will be required to support future stages of the
project, e.g., conceptual design, pilot plant design and operation, final
design, and startup support.

Appendix B Technology Development
Needs
The specific technology development needs listed below are derived from
technical issues and concerns that have been identified in previous phases
of the Salt Processing Program. Several are related to or are subordinate
issues under the high priority needs discussed in previous sections as
Technology Development Needs. Other categories, such as "High-Level
Waste System Interface Issues" are also used to appropriately organize the
other technology development needs.

Alpha and Strontium Removal

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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Actinide and Strontium Removal Performance

Define measures to improve actinide decontamination with
monosodium titanate (MST) - including slow kinetics for plutonium
bonding - to reduce equipment size
Demonstrate that the designed amounts of MST will provide sufficient
decontamination of transuranic elements
Define the reactions that may be caused by temperature or chemistry
changes resulting from the MST strike; define impacts to the process.
(Data suggest heating and cooling of the slurry prior to filtration may
improve the processing rate.)
Develop alternative sorbents for alpha and strontium removal
Define the effect of neptunium content spikes in some tanks to the
Performance Assessment and Waste Acceptance Criteria. Define
necessary mitigating measures.
Define the effect that the MST strike has on americium disposition
Identify and confirm the feasibility of required feed blend
Develop new analytical techniques to reduce the delay (1 week) in
measuring the decontamination factor for strontium in the MST
process
Define the mechanisms for hydrogen generation in the MST strike
process; identify, design and develop methods for hydrogen control
Define the effect of neptunium content spikes in some tanks

Solid-Liquid Separation Performance

Evaluate alternative solid/liquid separation technologies
Develop mitigation measures to address the difficulty inherent in
filtration of the composite sludge and MST slurry. The resolution must
address low filtrate flow rates and the requirement for cleaning.
Investigate and recommend a process for dissolving solids from filters

Crystalline Silicotitanate (CST) Non-Elutable Ion Exchange

Resin Stability

Define potential for MST and/or sludge solids to breakthrough and
transfer to columns.
Define how the proprietary constituents that have been demonstrated
to precipitate and leach from resin will impact the integrated flow sheet
Define the potential for aluminum precipitation in various operating
modes. Develop and demonstrate mitigation measures as needed
Define the fate of resin and cesium on a loaded column under accident
scenario
Perform a pilot-scale treatment study to demonstrate that the CST
process can meet performance requirements

Resin Handling and Sampling

Determine if the spent resin can be converted from granular
engineered form to fine powder with mixing and high shear. Verify that
conversion to powder improves transfer, sampling and homogeneity.
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Demonstrate the conversion process.
Define requirements for a monitoring system that adequately
determines when to verify interface requirements. Develop and
demonstrate the system.
Define disposal method for clean CST fines
Demonstrate methods to effectively decontaminate process equipment
contaminated with fines deposited by the CST process
Define requirements for process instrumentation to enable detection of
process upsets and provide routine monitoring

Gas Generation

Define measures to mitigate deflagration of resin column due to
radiolysis of water (H2 generation)
Develop and demonstrate a method to degas the resin to prevent resin
blinding with H2, and O2
Develop methods to mitigate potential for deflagrations/detonations
due to hydrogen accumulation in the vapor spaces
Define a strategy for managing hydrogen in the spent resin vessel
Document and validate research and development results that indicate
steam pressurization of a resin column results in less H2 generation
than current Authorization Basis (AB) assumptions

High-Level Waste System Interface Issues

Determine if the CST process can produce glass that meets
compositional Environmental Assessment standards and processing
limit
Determine if the waste stream can be maintained homogeneous
enough (slurry, particle size and sampling) to define specifications for
modifying the Defense Waste Processing Facility (DWPF) Hydragard®
Sampler and assure that it will perform reliably
Determine if adequate testing can be done to demonstrate the glass
composition standards within the limited physical access available to
DWPF
Determine limiting process support requirements, such as tank
blending strategies for cesium, which may preclude use of the
technology.
Determine if MST/CST will have a deleterious effect on glass form due
to increased concentration of TiO2 in glass
Perform testing to requalify glass form to allow use of CST process
Develop and demonstrate a method to analyze the composition of
CST in conjunction with other DWPF feed components
Develop/demonstrate means to analyze CST in DWPF
Complete and validate research results that catalytic H2 production
rate from formic acid is less than the authorization basis for DWPF
feed pretreatment processes

General Issues

Develop/demonstrate management schemes for large curie



TFA - Appendix A

http://emslws03/tfa/spp1/appendix.htm[10/13/2009 11:33:28 AM]

inventories in facilities
Identify or develop sources of sufficient quantity of CST to supply the
process (50 ton/yr)

Caustic Side Solvent Extraction (CSSX) Solvent System

Proof-Of-Concept

Demonstrate ability to recover and reuse solvent while maintaining the
required DF and CF
Provide a sound technical basis for contactor efficiency to separate
the organic stream from the aqueous stream (current basis assumes
95%)
Determine if increasing temperature or adding nitrate improves the DF
Determine if cold cesium will be used in the stripping stage of the
process, and if so, will it occupy active sites
Define optimal solvent formulation and temperature dependency
Develop a method to determine the composition of the 4-compound
solvent system
Prevent/minimize CRUD formation at the organic to aqueous interface,
thereby increasing stage efficiency and minimizing/reducing number of
stages or flow sheet changes
Define the disposal routes for spent solvent and the feasibility of
implementing the preferred alternative
Define the CSSX operating window with respect to solvent
components and impurities
Develop understanding to determine if addition of organic removal for
raffinate must be added to the process

Radiolytic Stability

Perform testing process that accurately simulates radiolysis of solvent
by Cs-137
Determine the potential for radiolysis to nitrate the solvent
Define appropriate solvent cleanup method to remove deleterious
degradation products (all 4 solvent components)

Chemical Stability

Evaluate the potential for nitration of organics in the strip stream; as
required, identify and design mitigation measures
Develop measures to mitigate flammability of organic solvent (process
and sumps)
Identify and mitigate potential for fire in the extraction process
Mitigate the corrosive effects of fluoride from degradation of aromatic
modifier

Real Waste Performance

Confirm solvent performance on real waste (achieve DF of 40,000 at
CF of 12)
Demonstrate the hydraulic performance of CSSX using a real waste



TFA - Appendix A

http://emslws03/tfa/spp1/appendix.htm[10/13/2009 11:33:28 AM]

mixture
Determine by analysis of recycled solvent if degradation or polymer
products are forming; if so, assess impact
Determine if trace components are concentrating in recycled solvent; if
so, assess impact

High-level Waste System Interface Issues

Define decomposition/degradation products that affect saltstone grout
quality and mitigate these effects
Determine the range of composition of the cesium product stream that
is acceptable in coupling to DWPF
Identify byproducts and their concentration, determine if they would be
carried into saltstone in excess of limits; identify mitigation measures

Small Tank Tetraphenylborate Precipitation (STTP)

Catalytic Product Decomposition

Develop and document an understanding of the process chemistry
and meet requirements of DFNSB Recommendation 96-1
Determine if additional (currently unknown) catalytic effects of catalyst
buildup through plate-out will increase benzene levels and exceed
permit levels and or cause activation greater than the bounding levels
(DF decrease)
Define the procedure for recovering from a batch that decomposes
(catalyst activation greater than bounding case resulting in loss of DF)
Perform radioactive waste tests to provide essential data for
equipment design and confirm analytical results from cold tests
Determine the effects of materials of construction on catalytic effect
Determine if the slow kinetics of MST and TPB will preclude reaching
the required DF; if so, identify mitigation measures

Foaming

Identify improved antifoam agents
Determine if the new antifoam agent will have deleterious effects on
downstream processes; if so, identify mitigation measures

High-level Waste System Interface Issues

Determine the limiting process support requirements, such as tank
blending strategies for cesium, that may preclude use of the
technology
Determine range of composition of aqueous cesium stream acceptable
in DWPF process
Develop/demonstrate process to facilitate transfer of high viscosity 10
wt% slurry to DWPF

General Issues

Define method for determining when the process reaches 10%
precipitate concentration
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Determine the storage limit of NaTPB in terms of form, shelf life and
benzene release
Define the conditions that cause material to settle or plate out in tanks
and concentrates and define measures to avoid
Define all unit operations necessary to assure proper performance and
meet requirements to eliminate or minimize adding future unit
operations and increasing complexity
Determine by safety analysis/PHR if a two train design is indicated;
assess technology and/or design solutions and identify required path
Determine if gas entrapment and pressure drop in a filter assembly will
cause filter blinding. If so, identify mitigative measures

Appendix C Research and Development
Program Schedule
The following pages are the updated (as of November 2000) Salt
Processing Program Research and Development schedule on the planned
work for each alternative (Alpha and Strontium Removal, Crystalline
Silicotitanate Non-Elutable Ion Exchange, Caustic Side Solvent Extraction,
and Small Tank Tetraphenylborate Precipitation).

Schedule (1,577 KB PDF file)
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3.0 High-Level Waste System
Overview
Any new salt processing system will be required to interface with
existing facilities. The ease or difficulty of successful
implementation of an alternative technology is governed by how
well it will integrate into the existing HLW System.

The SRS HLW System is a set of seven different interconnected
processes operated by the HLW and Solid Waste Divisions. These
processes function as one large treatment plant that receives,
stores, and treats HLW at SRS and converts these wastes into
forms suitable for final disposal.

These processes currently include:

HLW Storage and Evaporation (F and H Area Tank Farms)
Salt Processing (ITP and Late Wash Facilities)
Sludge Processing (Extended Sludge Processing [ESP]
Facility)
Vitrification (DWPF)
Wastewater Treatment (Effluent Treatment Facility[ETF])
Solidification and Disposal (Saltstone Production Facility
[SPF] and Saltstone Disposal Facility [SDF])
Organic Destruction (Consolidated Incineration Facility [CIF])

The F and H Area Tank Farms, ESP Facility, DWPF, ETF, SPF,
and SDF are all operational. The ITP facility operations are limited
to safe storage and transfer of materials. The Late Wash Facility
has been tested and is in an uncontaminated dry lay-up status.
CIF is not operating at the present.

The mission of the SRS HLW System is to receive and store HLW
in a safe and environmentally sound manner and to convert these
wastes into forms suitable for final disposal. The planned disposal
forms are:

borosilicate glass to be sent to a federal repository
saltstone to be disposed on site
treated wastewater to be released to the environment.

Also, the storage tanks and facilities used to process the HLW

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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must be left in a state such that they can be closed and
decommissioned in a cost-effective manner and in accordance
with appropriate regulations and regulatory agreements.

All HLW in storage at SRS is regulated as Land Disposal
Restriction waste, which prohibits it from permanent storage.
Because the planned processing of this waste will require
considerable time and continued storage of the waste, DOE has
entered into a compliance agreement with the Environmental
Protection Agency (EPA) and South Carolina Department of
Health and Environmental Control (SCDHEC). This compliance
agreement is implemented through the STP, which requires
processing of all the HLW at SRS according to a schedule
negotiated between the parties.

Figure 3.1 High-Level Waste Major Interfaces

Click here for larger image

Figure 3.1 schematically illustrates the routine flow of wastes
through the SRS HLW System. The various internal and external
processes are shown in rectangles. The numbered streams
identified in italics are the interface streams between the various
processes. The discussion below describes the SRS HLW System
configuration, as it will exist in the future with the proposed Salt
Waste Processing Facility.

Incoming HLW is received into HLW Storage and Evaporation
facilities (F and H Area Tank Farms) (Stream 1). The function of
HLW Storage and Evaporation is to safely concentrate and store
these wastes until downstream processes are available for further
processing. The decontaminated liquid from the evaporators is
sent to ETF (Stream 13).

The insoluble sludges that settle to the bottom of waste receipt
tanks in HLW Storage and Evaporation are slurried and sent to
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ESP (Stream 2). In ESP, sludges high in aluminum (Al) are
processed to remove some of the insoluble Al compounds. All
sludges, including those processed to remove Al, are washed with
water to reduce their soluble salt content. The spent washwater
from this process is sent back to HLW Storage and Evaporation
(Stream 3). The washed sludge is sent to DWPF for feed
pretreatment and vitrification (Stream 4).

Saltcake is redissolved using hydraulic slurrying techniques similar
to sludge slurrying. As originally designed, the salt solutions from
this operation, and other salt solutions from HLW Storage and
Evaporation, were intended for feed to ITP (Stream 5). In the
proposed Salt Waste Processing Facility, the salt solution will be
processed to remove radionuclides (i.e., actinides, Sr, and Cs).
These concentrated radionuclides will be prepared for transfer to
DWPF. Depending on the process chosen, the Cs stream (Stream
7) will be either loaded CST sorbent, dilute nitric acid from CSSX,
or a precipitate hydrolysis aqueous (PHA) stream from STTP. The
actinide and Sr sorbent (e.g., monosodium titanate [MST]) will be
transferred to DWPF either as a separate stream or combined with
the Cs stream, depending upon the process.

For the STTP process, the precipitate is catalytically decomposed
and separated into two streams: a mildly contaminated organic
stream and an aqueous stream containing virtually all of the
radionuclides. The mildly contaminated organics are stored and
eventually transferred to CIF (Stream 11). The aqueous stream is
transferred to DWPF where it is combined with the washed sludge
from ESP - which has undergone further processing - and the
mixture vitrified.

The washed sludge from ESP (Stream 4) is chemically adjusted in
the DWPF to prepare the sludge for feed to the glass melter. As
part of this process, mercury (Hg) is removed, purified, and sent to
Hg receivers (Stream 12). The aqueous Cs product or CST
sorbent slurry from the Salt Waste Processing Facility is added to
the chemically adjusted sludge. The mixture is then combined with
glass frit and sent to the glass melter. The glass melter drives off
the water and melts the wastes into a borosilicate glass matrix,
which is poured into a stainless-steel canister. The canistered
glass waste form is sent to on-site interim storage, and will
eventually be disposed in a federal repository (Stream 9).

The water vapor driven off the melter is condensed and combined
with other aqueous streams generated throughout the DWPF. The
combined aqueous stream is recycled to HLW Storage and
Evaporation for processing (Stream 10).

Overheads from the HLW Storage and Evaporation evaporators
are combined with overheads from evaporators in the F and H
Area separations processes and other low-level streams from
various waste generators. This mixture of LLW is sent to the ETF
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(Stream 13).

In the ETF, LLW is decontaminated by a series of cleaning
processes. The decontaminated water effluent is sent to the H
Area outfall and eventually flows to local creeks and the Savannah
River (Stream 14). The contaminants removed from the water are
concentrated and sent to Tank 50 (Stream 15), for storage prior to
transfer to the SPF (Stream 6). In the SPF, the liquid waste is
combined with cement formers and pumped as a wet grout to a
vault located in the SDF (Stream 16). In the vault, the cement
formers hydrate and cure, forming a saltstone monolith. The SDF
will eventually be closed as a landfill.
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Executive Summary
The Department of Energy’s (DOE) Savannah River Site (SRS) high-level
waste (HLW) program is responsible for storage, treatment, and
immobilization of HLW for disposal. The Salt Processing Project (SPP) is
the salt (soluble) waste treatment portion of the SRS HLW cleanup effort.
The overall SPP encompasses the selection, design, construction and
operation of treatment technologies to prepare the salt waste feed material
for the site’s Saltstone Facility and vitrification facility (Defense Waste
Processing Facility [DWPF]). Major constituents that must be removed from
the salt waste and sent as feed to DWPF include actinides, strontium, and
cesium.

SRS successfully demonstrated the In-Tank Precipitation (ITP) process for
salt waste treatment both on a moderate and full-scale basis with actual
SRS salt waste in the 1980s. The ITP process separates the cesium
isotopes from the non-radioactive salts by tetraphenylborate precipitation.
By 1995, the site's contractor, Westinghouse Savannah River Company
(WSRC), completed design and construction activities for the ITP facility.
During radioactive startup of ITP in 1995, higher than predicted releases of
benzene occurred. The contractor initiated additional laboratory and facility
tests to determine the cause of the escalated benzene generation and to
return the facility to a safer status by removing the benzene contained within
the facility. In August 1996, the Defense Nuclear Facility Safety Board
(DNFSB) issued Recommendation 96-1. The DNFSB recommended that
operations and testing in the ITP Facility not proceed without an improved
understanding of the mechanisms of benzene generation, retention, and
release.

WSRC conducted studies of the chemical, physical, and mechanical
properties of the ITP process to investigate and explain benzene
generation, retention, and release. Conclusions from the WSRC test
program showed that the benzene release rates associated with ITP facility
operation could exceed the capability of the current plant hardware and
systems. On February 20, 1998, DOE-Savannah River (SR) concurred with
the WSRC evaluation of the ITP chemistry data and directed WSRC to
perform an evaluation of alternatives to the current system configuration for
HLW salt removal, treatment, and disposal. These were included in the
cesium removal studies.

An extensive systems engineering evaluation over 140 alternative of cesium
removal processes reduced the list of candidates to four. Crystalline

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://www.dnfsb.gov/
http://www.deprep.org/archive/rec/96-1.asp
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Silicotitanate Non-Elutable Ion Exchange, Caustic Side Solvent Extraction,
Small Tank Tetraphenylborate Precipitation, and direct grouting (with no
cesium removal). Further review eliminated direct grouting as an option, and
the remaining three alternative processes are currently being pursued in an
extensive research and development program:

In 1999, DOE-Headquarters asked the National Academy of Sciences
(NAS) to independently review the Department’s evaluation of technologies
to replace ITP. As a result of the NAS review, DOE agreed that further
research and development on each alternative was required to reduce
technical uncertainty prior to a down-select. In March 2000, DOE-
Headquarters requested the Tanks Focus Area (TFA) to assume
management responsibility for the SPP technology development program at
SRS. The TFA was requested to review and revise the technology
development roadmaps, develop down-selection criteria, and prepare a
comprehensive Research and Development Program Plan for the three
candidate cesium removal technologies, as well as the alpha and strontium
removal technologies that are part of the overall SPP.

This Research and Development Program Plan describes the technology
development needs for each process that must be satisfied to reach a
down-selection decision, as well as continuing technology development
required to support conceptual design activities for the SPP. Previous
results are summarized, ongoing Fiscal Year (FY) 2000 work is described,
and plans for FY01 work are presented. In addition, TFA’s roadmap reviews
identified initiatives outside the current baseline that are recommended for
addition to the FY00 and FY01 program.

The SPP Research and Development Program is funded jointly by the DOE
Offices of Science and Technology (EM-50) and Project Completion (EM-
40). Participants in the program include WSRC's Savannah River
Technology Center, Oak Ridge National Laboratory, Argonne National
Laboratory, Sandia National Laboratories, Pacific Northwest National
Laboratory, and various universities and commercial vendors. Combined
program funding for FY00 totals $14.6 million and total projected funding for
FY01 is $17.7 million.

A detailed integrated schedule of all research and development tasks has
been prepared and is being used by all program participants to manage and
to report status on their activities. The program is focused on resolving high-
risk areas for each alternative cesium-removal process by mid-FY01 in
order to support a DOE down selection decision by June 2001.

Revised: October 2, 2000
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1.0 Introduction
The Department of Energy’s (DOE) Savannah River Site (SRS) high-level
waste (HLW) program is responsible for storage, treatment, and
immobilization of HLW for disposal. The Salt Processing Project (SPP) is
the salt (soluble) waste treatment portion of the SRS HLW cleanup effort.
The overall SPP encompasses the selection, design, construction and
operation of treatment technologies to prepare the salt waste feed material
for treatment at the site’s Saltstone Facility and vitrification facility (Defense
Waste Processing Facility [DWPF]). Major radionuclides that must be
removed from the salt waste and sent as feed to DWPF include actinides,
strontium (Sr), and cesium (Cs).

In March 2000, DOE-Headquarters (HQ) requested the Tanks Focus Area
(TFA) to assume management responsibility for the SPP technology
development program at SRS. The TFA was requested to conduct several
activities, including review and revision of the technology development
roadmaps, development of down-selection criteria, and preparation of a
comprehensive research and development (R&D) Program Plan for three
candidate Cs removal technologies, as well as the alpha and Sr removal
technologies that are part of the overall SPP. The three Cs removal
candidate technologies are Crystalline Silicotitanate (CST) Non-Elutable Ion
Exchange, Caustic Side Solvent Extraction (CSSX), and Small Tank
Tetraphenylborate Precipitation (STTP).

This plan describes the technology development needs for each process
that must be satisfied to reach a down-selection decision, as well as a
subset of continuing technology development to support conceptual design
activities. Previous results are summarized, ongoing FY00 work is
described, and plans for FY01 work are provided in Section 7.0. Funding
requirements and project schedules for the R&D workscope are presented
in Section 8.0. TFA’s roadmap reviews identified initiatives outside the
current baseline that are recommended for addition to the FY00 and FY01
program and are reflected as proposed modifications in Appendix A of this
plan; recommendations are provided in Section 8.2.

Revised: October 2, 2000
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2.0 Background
The SRS Site Treatment Plan (STP) and Federal Facilities Agreement
(FFA) call for emptying the site's HLW tanks and closing the "old style"
tanks. All waste tanks must be empty of existing waste by 2028 to comply
with the STP and FFA. To complete this mission, the HLW system at SRS
must retrieve the tank waste and convert the HLW into solid waste forms
suitable for disposal. Both the long-lived and short-lived radioisotopes in the
waste will be incorporated into borosilicate glass (vitrified) in the DWPF as a
precursor to transporting the material for disposal to the national HLW
repository. To make this program economically feasible, the SRS
implementing technology must limit the volume of HLW glass produced by
removing a significant portion of the non-radioactive salts as incidental
wastes for subsequent on-site LLW disposal.

To achieve this mission, the SRS contractor, Westinghouse Savannah River
Company (WSRC) successfully demonstrated the In-Tank Precipitation
(ITP) process both on a moderate and full-scale basis with actual SRS
waste in the 1980s. The ITP process separates the Cs isotopes from the
non-radioactive salts to enable disposal of the decontaminated salt solution
(DSS) in a grouted low-level waste (LLW) form at the Saltstone Facility. By
1995, WSRC completed design and construction activities for the ITP
facility.

During radioactive startup of ITP in 1995, higher than predicted benzene
releases occurred. The contractor initiated laboratory and facility tests to
determine the cause of the escalated benzene generation and to return the
facility to a safer status by removing the benzene contained within the
facility.

In August 1996, the Defense Nuclear Facility Safety Board (DNFSB) issued
Recommendation 96-1. The DNFSB recommended that operations and
testing in the ITP Facility not proceed without an improved understanding of
the mechanisms of benzene generation, retention, and release. In response
to DNFSB Recommendation 96-1, WSRC conducted studies of the
chemical, physical, and mechanical properties of the ITP process to
investigate and explain benzene generation, retention, and release. This
research lasted from August 1996 through March 1998.

In January 1998, conclusions from the test program showed that benzene
release rates associated with ITP facility operation could exceed the
capability of the current plant hardware and systems. On January 22, 1998,

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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WSRC informed the DOE that the chemistry testing demonstrated that the
existing system configuration could not cost-effectively meet the safety and
production requirements for the ITP facility. WSRC recommended that a
systems engineering team conduct a study of alternatives to the current
system configuration.

On February 6, 1998, the DOE Assistant Secretary for Environmental
Management (EM) approved a DOE-Savannah River (DOE-SR) plan-of-
action to suspend startup-related activities and undertake a systems
engineering study of alternatives to ITP. On February 20, 1998, DOE-SR
concurred with the WSRC evaluation of the ITP chemistry data, instructed
WSRC to suspend ITP startup preparations, and directed WSRC to perform
an evaluation of alternatives to the current system configuration for HLW salt
removal, treatment, and disposal.

On March 13, 1998, the WSRC HLW Management Division chartered the
Systems Engineering Team (Team) to systematically develop and
recommend an alternative method and/or technology for disposition of HLW
salt waste. DOE approved the WSRC-selected Team on March 31, 1998.
Team members provided expertise in systems engineering, process
engineering, operations, waste processing, science, safety and regulatory
engineering, chemistry, and chemical processes. Team members also
provided viewpoints from other DOE Complex facilities with large radioactive
waste disposal programs, international radioactive waste disposal
programs, and industry. Resources dedicated to and managed by the Team
included the WSRC engineering personell and an administrative support
staff. R&D support and management came from the Savannah River
Technology Center (SRTC). Additional R&D support came from the DOE
national laboratories – including Oak Ridge and Argonne National
Laboratories – and several universities

The system engineering studies evaluated over 140 alternatives processes
and reduced the list of alternatives to four candidates: CST, CSSX, STTP,
and direct grouting (with no Cs removal). Further review eliminated direct
grouting as an option and RD efforts have focused on the CST, CSSX and
STTP.

On April 13, 1998, the DOE-HQ chartered an additional group, the
Independent Panel for Evaluation, to assess the progress and direction of
the systems engineering effort. The Systems Engineering Team integrated
feedback from the Independent Panel for Evaluation into the definition of
research activities.

In 1999, DOE-HQ asked the National Academy of Sciences (NAS) to
independently review the evaluation of technologies to replace ITP. NAS
issued a letter report in October 1999 and their final report is planned to be
completed in June 2000. As a result of the interim NAS review, the DOE
Under Secretary and the Assistant Secretary for EM jointly agreed that
further research and development on each alternative was required to
reduce technical uncertainty prior to a down-select. Accordingly, DOE
postponed plans to issue a draft Request for Proposal to the private sector
seeking input on design and construction of the needed treatment facilities.
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DOE-SR also held back the issuance of the Draft Supplemental
Environmental Impact Statement (SEIS) on SRS HLW treatment
alternatives pending further development of salt processing technology
alternatives.

In March, 2000, DOE-HQ requested the TFA to assume management
responsibility for the SPP technology development program at SRS. The
TFA was requested to conduct several activities including review and
revision of the SPP technology development roadmaps, development of
down-selection criteria, and preparation of a comprehensive R&D Program
Plan for the three candidate Cs removal technologies, as well as the alpha
and Sr removal processes that are a part of the overall SPP.

Revised: October 2, 2000

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 3.0 High-Level Waste System Overview

http://emslws03/tfa/spp/3.htm[10/13/2009 11:33:43 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

3.0 High-Level Waste System Overview
Any new salt processing system will be required to interface with existing facilities. The ease or difficulty of
successful implementation of an alternative technology is governed by how well it will integrate into the
existing HLW System.

The SRS HLW System is a set of seven different interconnected processes operated by the HLW and
Solid Waste Divisions. These processes function as one large treatment plant that receives, stores, and
treats HLW at SRS and converts these wastes into forms suitable for final disposal.

These processes currently include:

HLW Storage and Evaporation (F and H Area Tank Farms)
Salt Processing (ITP and Late Wash Facilities)
Sludge Processing (Extended Sludge Processing [ESP] Facility)
Vitrification (DWPF)
Wastewater Treatment (Effluent Treatment Facility[ETF])
Solidification (Saltstone Facility)
Organic Destruction (Consolidated Incineration Facility [CIF])

The F and H Area Tank Farms, ESP Facility, DWPF, ETF, Saltstone Facility, and CIF are all operational.
ITP facility operations are limited to safe storage and transfer of materials. The Late Wash Facility has
been tested and is in a dry lay-up status.

The mission of the SRS HLW System is to receive and store HLW in a safe and environmentally sound
manner and to convert these wastes into forms suitable for final disposal. The planned disposal forms are:

borosilicate glass to be sent to a federal repository
saltstone to be disposed on site
treated wastewater to be released to the environment.

Also, the storage tanks and facilities used to process the HLW must be left in a state such that they can be
decommissioned and closed in a cost-effective manner and in accordance with appropriate regulations
and regulatory agreements.

Figure 3.1 High-Level Waste Major Interfaces

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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All HLW in storage at SRS is regulated as Land Disposal Restriction waste, which prohibits it from
permanent storage. Because the planned processing of this waste will require considerable time and
therefore continued storage of the waste, DOE has entered into a compliance agreement with the
Environmental Protection Agency (EPA) and South Carolina Department of Health and Environmental
Control (SCDHEC). This compliance agreement is implemented through the STP, which requires
processing of all the HLW at SRS according to a schedule negotiated between the parties.

Figure 3.1 schematically illustrates the routine flow of wastes through the SRS HLW System. The various
internal and external processes are shown in rectangles. The numbered streams identified in italics are
the interface streams between the various processes. The discussion below describes the SRS HLW
System configuration as it will exist in the future with the proposed Salt Processing Facility.

Incoming HLW is received into HLW Storage and Evaporation facilities (F and H Area Tank Farms)
(Stream 1). The function of HLW Storage and Evaporation is to safely concentrate and store these wastes
until downstream processes are available for further processing. The decontaminated liquid from the
evaporators are sent to ETF (Stream 13).

The insoluble sludges that settle to the bottom of waste receipt tanks in HLW Storage and Evaporation
are slurried and sent to ESP (Stream 2). In ESP, sludges high in aluminum (Al) are processed to remove
some of the insoluble Al compounds. All sludges, including those processed to remove Al, are washed
with water to reduce their soluble salt content. The spent washwater from this process is sent back to
HLW Storage and Evaporation (Stream 3). The washed sludge is sent to DWPF for feed pretreatment and
vitrification (Stream 4).

Saltcake is redissolved using hydraulic slurrying techniques similar to sludge slurrying. As originally
designed, the salt solutions from this operation, and other salt solutions from HLW Storage and
Evaporation, were intended for feed to ITP (Stream 5). In the proposed Salt Processing Facility, the salt
solution will be processed to remove radionuclides (i.e, actinides, Sr, and Cs). These concentrated
radionuclides will be prepared for transfer to DWPF. Depending on the process chosen, the Cs stream
(Stream 7) will be either loaded CST sorbent, dilute nitric acid from CSSX, or a precipitate hydrolysis
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aqueous (PHA) stream from STTP. The actinide and Sr sorbent (e.g., monoNa titanate [MST]) will be
transferred to DWPF either as a separate stream or combined with the Cs stream, depending upon the
process.

For the STTP process, the precipitate is catalytically decomposed and separated into two streams: a
mildly contaminated organic stream and an aqueous stream containing virtually all of the radionuclides.
The mildly contaminated organics are stored and eventually transferred to CIF (Stream 11). The aqueous
stream is transferred to DWPF where it is combined with the washed sludge from ESP - which has
undergone further processing - and the mixture vitrified.

The washed sludge from ESP (Stream 4) is chemically adjusted in the DWPF to prepare the sludge for
feed to the glass melter. As part of this process, mercury (Hg) is removed, purified, and sent to Hg
receivers (Stream 12). The aqueous Cs product from the Salt Processing Facility is added to the
chemically adjusted sludge. The mixture is then combined with glass frit and sent to the glass melter. The
glass melter drives off the water and melts the wastes into a borosilicate glass matrix, which is poured into
a stainless-steel canister. The canistered glass waste form is sent to on-site interim storage, and will
eventually be disposed in a federal repository (Stream 9).

The water vapor driven off the melter is condensed and combined with other aqueous streams generated
throughout the DWPF. The combined aqueous stream is recycled to HLW Storage and Evaporation for
processing (Stream 10).

Overheads from the HLW Storage and Evaporation evaporators are combined with overheads from
evaporators in the F and H Area separations processes and other low-level streams from various waste
generators. This mixture of LLW is sent to the ETF (Stream 13).

In the ETF, LLW is decontaminated by a series of cleaning processes. The decontaminated water effluent
is sent to the H Area outfall and eventually flows to local creeks and the Savannah River (Stream 14). The
contaminants removed from the water are concentrated and sent to Tank 50 (Stream 15), for storage prior
to transfer to the Saltstone Facility (Stream 6). In the Saltstone Facility, the liquid waste is combined with
cement formers and pumped as a wet grout to a vault (Stream 16). In the vault, the cement formers
hydrate and cure, forming a saltstone monolith. The Saltstone Facility vaults will eventually be closed as a
landfill.

Revised: October 2, 2000
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4.0 Functional Requirements for the Salt
Processing Process
As described in Section 3.0 above and in the Final Supplemental
Environmental Impact Statement (SEIS) (DOE/EIS-0082-S), the existing
SRS HLW System consists of seven interconnected facilities operated for
the DOE by the HLW and Solid Waste Divisions of the WSRC. These
separate facilities function as one large waste treatment plant.

As an integral part of the mission, the SRS HLW System must immobilize
the key radionuclides in the salt for final disposition in support of
environmental protection, safety, and current and planned missions. In
1994, the SEIS projected Salt Processing using ITP and Late Wash facilities
to yield a precipitate slurry containing 137Cs suitable for transfer to and
processing in the DWPF. Plans also called for the ITP process to produce a
decontaminated salt solution (DSS) for conversion to saltstone, a solid LLW,
for disposal at the SRS.

Although any alternative process to ITP would be specifically developed to
enable HLW salt disposition, the impact on all HLW facilities and processes
at SRS must also be addressed. Functionally, the selected alternative must
interface safely and efficiently with the processing facilities within and
outside of the HLW System. The timing for selection of an alternative needs
to support tank farm space and water inventory management, the STP, and
the FFA for tank closure. Table 4.1 summarizes key functional requirements
and the schedule to recover HLW storage space and meet the FFA/STP
that any alternative must fulfill.

Table 4.1. Key Functional Criteria

FOCUS
AREA

FUNCTIONS

Safety
Hazard
Assessment
(HAD)

Provide a facility that meets the requirements of a non-reactor
nuclear hazard category 2 and low chemical hazard category.

Interface
Streams

DWPF
Recycle

 

Support tank farm space management and DWPF recycle evaporator
strategy.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
http://nepa.eh.doe.gov/eis/eis0082S/EIS0082S_cov.html
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DWPF Glass

 

Saltstone

Tank 49H

Tank 50H

New Waste
Form

Provide a Cs-containing product that supports glass waste form
requirements relative to durability, crystallization temperature, Na
content, and viscosity.

Provide a Decontaminated Salt Solution (DSS) product that meets
Waste Acceptance Criteria relative to producing a non-hazardous
saltstone waste form suitable for disposal as low-level solid waste at
the SRS.

Support Tank Farm space management strategy to recover Tank 49H
for HLW storage.

Support Tank Farm space management strategy to recover Tank 50H
for HLW storage.

Comply with DOE-RW HLW repository requirements.

Nominal DF

Sr DF

TRU DF

Cs DF

 

Provide a Sr DSS concentration of ± 40 nCi/g, which equals a
nominal DF = 5 (overall average).

Provide a TRU DSS concentration of ± 18 nCi/g, which equals a
nominal DF = 12 (overall average).

Provide a Cs DSS concentration that enables conversion to a solid
low-level waste form suitable for near-surface disposal at the SRS.

for processes that remove Cs, Cs-137 ± 45 nCi/g is required
to enable processing and disposal in the existing saltstone
production and disposal facilities, which equals a nominal DF
= 8000 (overall average).

For processes that do not remove Cs, Cs-137 must be within
NRC Class C limits.

Schedule

HLW Storage

FFA

STP

 

Support Tank Farm space management strategy to support site
missions (timely startup of new process by 2010).

Support readiness for closure of all waste tanks by 2028.

Support readiness for closure of old style tanks by 2020, and an
average glass canister production rate of 200 canisters/yr.
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5.0 Description Of Radionuclide Cs Removal
Processes

5.1 Alpha and Sr Removal

For STTP, alpha (i.e., selected actinides) and Sr removal occurs simultaneously with
precipitation of Cs (see Figure 5.1). In contrast, the CST Non-Elutable Ion
Exchange alternative – using the sorbent IONSIV™ IE-911 – and the CSSX
alternative both require removal of these actinide and transuranic (TRU)
radionuclides in advance of removing Cs from the solution (see Figure 5.2). In
addition to the process complexity added through extra equipment, the latter two
options also require an additional solid-liquid separation. Previous studies showed a
low filtration flux during solid-liquid separation step.1,2,3 Because of the lower fluxes,
the CST and CSSX processes require larger filtration equipment, process vessels
and storage vessels to maintain the desired waste processing rate.

Figure 5.1 Actinide and Sr Removal Flow Diagram for Small Tank
Tetraphenylborate Precipitation

Figure 5.2. Actinide and Sr Removal Flow Diagram for CST Non-
Elutable Ion Exchange and Caustic Side Solvent Extraction

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - 5.0 Description Of Radionuclide Cs Removal Processes

http://emslws03/tfa/spp/5-1.htm[10/13/2009 11:33:47 AM]

Revised: October 2, 2000

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 5.2 CST Non-Elutable Ion Exchange

http://emslws03/tfa/spp/5-2.htm[10/13/2009 11:33:49 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Next

5.2 CST Non-Elutable Ion Exchange

In the proposed CST Non-Elutable Ion Exchange process (see Figure 5.3), salt
solution (6.44 M sodium [Na]) is combined with dilution caustic and spent
solutions from filter cleaning and other aqueous streams generated from resin
loading and unloading operations in the Alpha Sorption Tank (AST) within the
shielded facility. Soluble alpha contaminants and 90Sr are sorbed on
monosodium titanate (MST) solids that are added as a slurry to the salt solution
in the AST. The solution is diluted to ~5.6 M Na in the AST in the combined
waste stream that is fed to filtration.

After sampling to confirm the soluble alpha and Sr concentration is reduced to an
acceptably low level, the resulting slurry is filtered to remove MST and entrained
sludge solids that may have accompanied the salt solution to the AST. Clarified
filtrate is transferred to the Recycle Blend Tank, which serves as the feed tank for
ion exchange column operation. Combining these streams yield ~5.6 M Na
solution. The combined stream is stored until it can be processed through the ion
exchange column train loaded with CST.

Figure 5.3. Combined Stirred Tank Non-Elutable Ion Exchange
Flow Diagram
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The ion exchange train consists of three operating columns in series, identified
as lead, middle and guard columns, where the Cs is sorbed onto the CST. A
fourth standby column is provided to allow continued operation while Cs-loaded
CST is removed and fresh CST is added to the previous lead column. The
effluent from the guard column is passed through a fines filter to prevent Cs-
loaded fines from contaminating the salt solution. The filtered salt solution flows
to one of two Product Holdup Tanks and the activity is measured to ensure it
meets the saltstone limit for Cs. These two tanks are sized to allow sufficient hold
time for secular equilibrium to be re-established between residual Cs and its
decay daughter, barium, before the salt solution is analyzed to determine if it has
been adequately decontaminated. After analysis confirms adequate
decontamination, the DSS is transferred to one of two DSS Hold Tanks and
stored until it can be transferred to Z Area for processing and disposal as
saltstone.

When the lead column in the train is close to saturation (expected to be >90% Cs
loading), that column is removed from service, the middle column becomes the
lead column, the guard column becomes the middle column, and the fresh,
standby column becomes the guard column. The Cs-loaded CST from the first
column is then sluiced with water into one of two Loaded Resin Hold Tanks
where it is combined with the fines from the fines filter. Excess sluicing water is
removed to produce a 10 wt% CST slurry in water. The excess water is sent to
the alpha sorption tank. The CST slurry is stored in the Loaded Resin Hold Tank
until it can be transferred to the DWPF for incorporation into HLW waste glass.

Before being loaded into a column, the CST resin must undergo two treatments.
First, the CST is loaded into the Column Preparation Tank, similar in dimensions
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to an ion exchange column bed. The CST is then backflushed with water to
remove the fines. These fines are removed by a filter for disposal as industrial
waste. The second treatment involves a 24-hour caustic soak. The as-received
CST is in the hydrogen form. The resin is converted to the Na form by circulating
a sodium hydroxide (NaOH) solution through the Column Preparation Tank for 24
hours. The material is then loaded into an empty standby column by sluicing with
water.

After loading the column, sufficient water must be retained in the column to cover
the resin bed and exclude air which might cause channeling in the bed. Prior to
placing the loaded standby column in service, the water must be displaced by a 2
M NAOH solution. If this is not done, Al may precipitate from the initial salt
solution feed as the pH is reduced by mixing with the residual water. A similar
NaOH flush is required after the bed is removed from service and before the CST
loaded with Cs is sluiced from the bed with water. As noted above, these flushes
are sent to the Alpha Sorption Tank and combined with clarified salt solution.
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5.3 Caustic Side Solvent Extraction

The basic principle of solvent extraction is to use a sparingly soluble diluent
material that carries an extractant that will complex with the Cs ions in the
caustic solution. The decontaminated aqueous stream (raffinate) is then
sent to Saltstone for disposal. The Cs contained in the organic phase
(solvent) is then stripped into an aqueous phase ready for transfer to
DWPF. The solvent is recycled.

Prior to treatment by solvent extraction, actinides are removed from the
waste by absorption with MST. The resulting slurry is then filtered to remove
the MST and sludge solids.

The CSSX process utilizes a novel solvent made up of four components:
calix[4]arene-bis-(tert-octylbenzo-crown-6) known as BOBCalixC6, 1-
(2,2,3,3-tetrafluoropropoxy)-3-(4-secbutylphenoxy)-2-propanol, known as
modifier Cs7SB, trioctylamine known as TOA, and Isopar® L, as a diluent.
The solvent is contacted with the alkaline waste stream in a series of
countercurrent centrifugal contactors (the extraction stages). The resulting
clean aqueous raffinate is transferred to Saltstone for disposal. Following Cs
extraction, the solvent is scrubbed with dilute acid to remove other soluble
salts from the solvent stream (the scrub stages). The scrubbed solvent then
passes into the strip stages where it is contacted with a very dilute (0.001
M) acid stream to transfer the Cs to the aqueous phase. The aqueous strip
effluent is transferred to the DWPF. Figure 5.4 contains a schematic
representation of the proposed solvent extraction flowsheet.

Figure 5.4 Caustic Side Solvent Extraction Flow Diagram

http://apps.em.doe.gov/ost/mainpubs.html
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In the extraction stages, Cs and nitrate are extracted into the solvent phase.
The Cs is stabilized in the solvent phase by the calixarene molecule while
the nitrate ion is stabilized by the modifier molecules. Due to the
complimentary geometry and electronic environment in the cavity of the
calixarene molecules, Cs is removed in dramatic preference to other
cations, in particular Na and potassium. This selectivity is more than two
orders of magnitude versus potassium and more than four order of
magnitude versus Na. This high selectivity is required to achieve the desired
separation of the Cs ions from the bulk Na ions, resulting in a concentrated
stream of Cs nitrate for vitrification.

In the proposed process, the Cs concentration in the organic phase is 3.5
times that in the aqueous feed solution. For a typical HLW feed solution
containing 0.14 millimolar (mM) Cs, the concentration in the organic stream
leaving the extraction stages is approximately 0.5 mM. Note that this is
significantly below the 10 mM concentration of calixarene in the solvent.
Thus, a large excess of available calixarene sites are available for
extraction. However, due to the high concentrations of Na and K in the feed
stream, a measurable quantity of both Na and K are extracted, and thus
take up a small portion of the sites. In addition, some Na and K ions are
extracted directly by the modifier.

To provide an essentially pure Cs nitrate product stream, the K and Na are
scrubbed out of the organic phase using two scrubbing stages between the
extraction and strip stages. In addition to removing Na and K from the
organic phase, the scrub stages also work to remove Al, Fe and Hg. The
scrub stages also work to neutralize any caustic carryover into the scrub
stages. The neutralization of these species is essential to control
precipitation and to allow stable operation of the stripping stages. Since the
strip stages employ a weak acidic solution, introduction of caustic into the
strip stages would likely result in significant pH shifts and thereby diminish
process operability.
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In the strip stages, the presence of lipophilic anionic impurities has the
potential to produce greatly reduced stripping performance. Such impurities
could possibly come from the waste or from solvent radiolysis. To remedy
the potential effects of these impurities, TOA is added to the solvent. This
amine remains essentially inert in the extraction section of the process but
converts to the trioctylammonium nitrate salt during scrubbing and stripping.
This lipophilic salt remains in the organic phase and allows the final traces
of Cs in the solvent to be stripped by supplying the impurity in the solvent
with equivalent cationic charges.4

Over long periods of time, degradation of either the modifier or the
calixarene may occur. The most likely degradation is that of the modifier to
form a phenolic compound that is highly soluble in the organic phase in
contact with acid solutions. However, the modifier was designed so that the
phenolic compounds would distribute preferentially to alkaline aqueous
solutions, either the waste itself or NaOH wash solutions. Gradual
degradation of the solvent will result in some loss of performance, owing
both to loss of the calixarene, modifier, and amine and to buildup of various
degradation products. The proposed flowsheet contains two additional unit
operations intended to maintain solvent performance.

The two proposed unit operations involve first an acidic wash of the solvent
followed by a caustic wash of the solvent. These two wash stages are
intended to take out any acidic or caustic impurities that may develop in the
solvent system over time. In particular, the caustic wash is known to remove
many of the modifier and diluent degradation products. In addition, the
proposed flowsheet has also assumed that, to maintain system
performance, the solvent will be replaced on an annual basis.

After extraction, the aqueous phase will contain either soluble or entrained
organics. This may represent an economic problem due to loss of the
expensive solvent or a problem in downstream operations. The proposed
process contains two additional contactor stages designed to remove
soluble organics and in particular to remove solvent from the exiting raffinate
stream. A small amount of Isopar® L is introduced into the stages and used
to extract any of the solvent from the aqueous phase. The aqueous phase
from this stage is then sent to a settling tank where any remaining entrained
organics (mostly the Isopar® L) is allowed to float and is decanted. From the
settling tank, the raffinate is transferred to one of two hold tanks to allow
decay of the short half-life gamma from Ba-133m in the raffinate stream.
These two tanks are sized to allow sufficient hold time for sufficient gamma
decay to facilitate determination whether the target decontamination has
been met to allow transfer of the raffinate material to Saltstone. The wash
solutions from the organic clean up process are also transferred to the
Saltstone.

A similar solvent recovery process has been designed for the strip effluent.
The proposed process contains two additional contactor stages designed to
remove soluble organics from the exiting strip effluent. Again, a small
amount of Isopar® L is introduced into the stages and used to extract any of
the solvent from the aqueous phase. The aqueous phase leaves the
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cleanup stage and is transferred to a settling tank where the Isopar® L is
allowed to float and is decanted. The Isopar L® added in the two solvent
recovery processes is sent to the CIF.

Note that the feed stream is fed to the process from a 100,000 gallon tank.
The use of a relatively large tank provides approximately 4 days of feed
storage and some decoupling of the solvent extraction process from the up
stream actinide removal process. Also note that the aqueous strip effluent
leaves the settling tank and is sent to a large storage tank (60-day
capacity). The use of a large tank provides for some decoupling of the
solvent extraction process and the DWPF. The solvent extraction process
can only operate as long as DWPF is operating or storage volume remains
in the tanks between the solvent extraction process and DWPF. Cold
chemical feed tanks have generally been designed to provide one day worth
of feed to the process. These feed tanks are fed from larger feed makeup
tanks that will provide a buffer in operations to allow for limited (less than a
week) outages of process water and other input chemicals.

Strip effluent storage is provided to accommodate the differences in cycle
times for the SRAT in DWPF and to allow for disengagement of any organic
carry-over from the extraction process. Strip effluent will be provided at a
rate of 1.5 gpm, thereby eliminating the need for an evaporator. The strip
effluent transferred to DWPF is assumed to contain the diluent at the
saturation limit (<1 mg/L). The strip effluent is evaporated in the DWPF
SRAT where the nitric acid content is used to offset the nominal nitric acid
requirement. The effluent would contain <0.01 M Na, and <0.001 M of other
metals.
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5.4 Small Tank Tetraphenylborate Precipitation

In the STTP process, salt solution is received into a Fresh Waste Day Tank
located in the new facility. For this continuous precipitation process, salt
solution, Na TPB solution, MST slurry, spent wash water and dilution water are
continuously added to two Continuous Stirred Tank Reactors (CSTR) located
in the new facility. Sufficient dilution water is added to the first CSTR to reduce
the Na molarity to ~4.7 M to optimize conditions for precipitation and MST
sorption reactions... The first CSTR feeds a second CSTR in which
precipitation is completed. In the CSTRs, soluble Cs and K are precipitated as
TPB salts and Sr, U, Pu, Am, Np and Cm are sorbed on the MST solids. The
resulting slurry, containing ~1 wt% insoluble solids, is transferred from the
second CSTR to the Concentrate Tank from which the slurry is continuously
fed to a cross-flow filter to concentrate the solids, which contain most of the
radioactive contaminants. DSS filtrate is transferred to a Filtrate Hold Tank
from the filter unit and stored until it can be transferred to the existing
Saltstone, where it is converted to saltstone for disposal.

After concentrating the slurry to 10 weight percent, and accumulating 4,000 to
5,000 gallons in the Concentrate Tank, the slurry is transferred to the Wash
Tank and washed to remove soluble Na salts by adding process water and
removing spent wash water by filtration. Na TPB removed in the wash water
can be recovered by recycling the spent wash water to the first CSTR. Spent
wash water is either recycled to the first CSTR to provide a portion of the
needed dilution water or sent to the Filtrate Hold Tank and on to Saltstone for
conversion to saltstone for disposal. At the end of the washing operation, 10
wt% slurry is transferred to the Precipitate Storage Tank for staging. The slurry
is then processed through the acid hydrolysis unit operation and eventually
vitrified. Recovered by-product benzene from acid hydrolysis is transferred to
the CIF and incinerated. The aqueous product from acid hydrolysis is
combined with sludge feed to the DWPF and incorporated into HLW waste
glass.

In the initial proposal for the Small Tank TPB alternative, washed 10 wt%
slurry was to be processed using the existing acid hydrolysis process
equipment installed in the DWPF Salt Cell. However, a tank farm salt/space
management strategy recommends using the DWPF Salt Cell for housing an
acid evaporator. This development, coupled with the limiting design capacity of
the existing acid hydrolysis processing equipment, led to the acid hydrolysis
process being moved to the new SPP facility. The equipment will be sized
such that the production rate will match the desired waste removal rate.
Moving the acid hydrolysis operation to the new facility offers the advantage of
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confining the operations involving benzene generation and handling to a single
facility, but the footprint of the proposed facility will increase for this alternative.

Figure 5.5. Small Tank Tetraphenylborate Precipitation Flow
Diagram
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6.0 Technology Development Needs
A large number of technical issues and concerns have been identified in
previous phases of the Alternative SPP. Evaluation of these issues and
concerns has led to a small number that are believed to represent high
technical risks to implementation of the four processes described in this
R&D Program Plan. These high risk areas and the technology needs they
represent must be resolved satisfactorily prior to Cs removal technology
downselection. The key technology needs for each process are summarized
below.

Revised: October 2, 2000

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
mailto:lynne.roeder-smith@pnl.gov


TFA - 6.0 Technology Development Needs

http://emslws03/tfa/spp/6.htm[10/13/2009 11:33:55 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 6.1 Alpha and Sr RemovalE

http://emslws03/tfa/spp/6-1.htm[10/13/2009 11:33:57 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Next

6.1 Alpha and Sr Removal

The program proposes the addition of MST to remove portions of the
soluble U, Pu, Np, and Sr contained in the waste stream. Design efforts
require an understanding of the rate and equilibrium loading of these
components as a function of temperature, ionic strength and mixing to
support both the CSTR and the batch reactor designs. Initial data from
batch reactor studies indicates that the MST reaction kinetics require more
than the 24 hours assumed the design basis, resulting in larger batch
volumes. Also, low filter flux demonstrated in testing indicated the need for
large surface area filters and large volume circulation pumps. The program,
therefore, requires additional information on the kinetics for radionuclide
removal under proposed process conditions.

The original SRS implementation scheme using MST allowed sufficient time
to remove the radionuclides. In contrast, the current process options
shorten the contact time for the sorbent to 24 hours before filtration occurs.
Sr removal occurs rapidly under alkaline conditions with no apparent
influence from the presence of competing sorbates such as actinides. Of the
actinides, Pu removal proves most important to satisfying the requirements
for total alpha activity in the DSS. In general, MST exhibits slower removal
rates for Pu and other actinides than observed for Sr. Testing indicates that
the actinides compete for sites on the MST. U and Np both exhibit much
higher solubility in alkaline solutions than Pu. Consequently, the extent and
rate of Pu removal depends strongly on the total actinide concentration.
Hence, while the current pre-conceptual designs achieve the requirements
for radionuclides, the use of MST does limit the process cycle times and
equipment size.

The original process design achieved the solid-liquid separation for the MST
concurrently with concentration of the organic precipitate. The precipitate
apparently mitigated the tendency of the MST particles to closely pack.
Thus, the use of cross-flow filtration for the composite slurry showed good
process rates and posed minimal process maintenance issues. In contrast,
two of the currently suggested process designs require solid-liquid
separation of a stream containing the MST combined with entrained metal
OH (i.e., sludge) solids. The cross-flow filtration proves notably slower for
these designs.

While MST adequately meets the functional requirements for each process
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design, the use of alternate sorbents or technologies to remove the
radionuclides of interest (i.e., Sr, Pu, and Np) may significantly improve
some of the designs. Therefore, a portion of this research effort evaluates
the use of alternate chemical means to remove these radionuclides.
Similarly, the program will also investigate means to improve cross-flow
filtration performance by using chemical additives as well as alternate solid-
liquid separation technologies with MST or the alternate chemicals defined
to remove radionuclides.

Finally, the conceptual designs include the use of at-line (or on-line)
analytical equipment to verify the removal of the radionuclides. The original
process performed this analysis on samples decontaminated from Cs, Sr,
and the actinides. In contrast, two of the proposed designs require verifying
the removal of Sr and the actinides with radioCs still present in the solution.
All three process designs rely on faster analytical response time than the
original design. Thus, the program requires development of appropriate
analytical monitors to meet these objectives.

In summary, the high priority technology needs that require investigation to
support alpha and Sr removal include:

Alpha and Sr removal performance with MST and alternate sorbents
Equipment scale
Solid-liquid separation performance
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6.2 CST Non-Elutable Ion Exchange

In the CST Non-Elutable Ion Exchange process, MST sorbs alpha
contaminants and Sr-90 from the salt solution. The MST resulting slurry is
then filtered and the filtrate solution is combined with other aqueous
streams for processing through an ion exchange column loaded with CST to
remove Cs. The most significant issue with CST is the stability of the CST in
highly alkaline solutions. Leaching of excess materials used in
manufacturing the resin and column pluggage events have been observed
in previous testing. This has led to a desire to re-engineer the resin
manufacturing process. Also, loaded CST must be transferred as a slurry to
DWPF and the sludge, CST, and glass frit mixture must be homogeneously
mixed and accurately sampled prior to feeding the melter. Both of these
operations have proven difficult in initial tests. Thus, the two high-risk areas
for implementation of the CST process are:

Resin stability
Resin handling and sampling.

The ability of CST to remove Cs from aqueous solutions as a function of
temperature and waste composition needs to be investigated. K, Sr, nitrate,
and OH are known to impact the equilibrium loading of Cs on CST. Mass
transfer coefficients and diffusivity as a function of column geometry and
velocity are needed to provide sufficient information to size ion exchange
columns properly. To avoid potential criticality issues, the ability of CST to
sorb Sr, Pu, and U must also be defined. Finally, the thermal characteristics
of CST performance including thermal stability of this resin and its potential
to desorb Cs in response to thermal fluctuations (in both normal operations
ranges and abnormal swings), must also be defined.
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6.3 Caustic Side Solvent Extraction

Technology needs for CSSX are derived primarily from the immaturity of the
solvent extraction process. The CSSX process uses a multi-component
solvent that is complex, and poses risks from a chemical stability standpoint
that, unmitigated, could destabilize the process and/or impact operations
personnel. The performance of CSSX may also be affected by the impacts
on the solvent by radionuclides in the treatment stream. Extraction kinetics
for solvent mixtures have been studied previously and the reaction kinetics
have been found to be more than adequate for application to salt
processing. However, bench-scale extraction studies must be run to
determine if the dual performance goals (DF of 40,000 and CF of 12) can be
simultaneously achieved, particularly with real waste. Thus, technology
needs are driven by four primary areas of technical uncertainty:

Chemical stability
Radiolytic stability
Solvent system proof-of-concept
Real waste performance

Technology development needs also derive from the effect of extractable
minor components in the waste feed that could build up in the solvent.
These could cause hindered extraction or stripping, third phase formation,
slow coalescence, or cruds. Although the sparse initial data suggest that
most minor components are innocuous, strongly lipophilic anions, such as
those present in detergents, could be a problem if allowed to build up past
the tolerance of the TOA. Commercial availability of the reagents must be
demonstrated. This will require that issues with synthesis improvements and
patent applications be resolved. In addition, the expense of the extractant
BOBCalixC6 makes further improvements in synthesis a worthwhile
investment.
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6.4 Small Tank TPB Precipitation

The STTP is a continuous precipitation process that mixes salt solution, Na
TPB, a slurry of MST, spent wash water, and dilution water in a CSTR.
Under optimum conditions obtained in the CSTR, soluble Cs and K
precipitate as TPB salts, and MST sorbs Sr, U, Pu and Cm. The salts and
MST solids are readily filtered to achieve the desired DF, but the process
has inherent risks due to the catalytic decomposition of TPB (to form
benzene) and foaming of the slurry. Foaming can interfere or block flow in
the process, while benzene generation poses both exposure and instability
(fire) risks to personnel and the potential environmental releases. Therefore,
the key technology needs are:

Catalytic product decomposition
Foaming

Initial data from batch reactor experiments indicates that MST kinetics will
control the size of the reactor. The rate and equilibrium (solubility) of MTPB
as a function of temperature, ionic strength, and mixing is required to
support reactor design. Researchers must provide physical property data
such as density viscosity, yield stress, and consistency of slurry, as a
function of state variables, such as temperature, to support design.
Additional studies on TPB decomposition under expected process
conditions are required.
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6.5 Other Technology Development Needs

Other specific technology development needs have been identified based
on technical issues and concerns that were identified in earlier phases of
the program. These needs are listed in Appendix B. The technology
development activities described in Section 7.0 focus primarily on resolving
the high priority issues described above.
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7.0 R&D Program Description
Next

7.1 Alpha And Sr Removal

For the STTP, alpha and Sr removal occurs simultaneously with
precipitation of Cs. In contrast, both CST Non-Elutable Ion Exchange using
IONSIV™ IE-911 and the CSSX process require removal of these actinides
and TRU radionuclides in advance of removing Cs from the solution. In
addition to the process complexity added through extra equipment, the
latter two options requires an additional solid-liquid separation step.
Previous studies showed low filtration flux in the absence of the organic
TPB precipitate. The lower fluxes necessitate the use of larger filtration
equipment process vessels, and storage vessels for waste to maintain the
desired waste processing rate.
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7.1.1 R&D Roadmap Summary – Alpha and Sr Removal

To achieve critical project decision milestones, the program must complete several important
science and technology activities. Failure to meet the technology milestones in the integrated
project schedule will delay startup of the salt removal process. This delay will result in inadequate
tank storage space availability, jeopardizing DWPF operations and other SRS missions while
significantly impacting the ability for SRS to support potential new missions.

This science and technology roadmap for alpha and removal (Figure 7.1), a subset of the overall
SPP roadmap, defines needs in the following two basic categories:

MST adsorption kinetics, and
Engineering filtration studies.

Figure 7.1. Science and Technology Roadmap for Alpha and Sr
Removal Cs Removal Process (*clouded areas indicate recommended changes

to roadmap)
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Process chemistry needs related to alpha and Sr removal includes collection of data on the
thermal and hydraulic transport properties, reaction kinetics and mass transfer properties
necessary to finalize the conceptual design. These data establish the physical and engineering
property basis for the project and detailed design. Examples of key decisions resulting from these
activities include selecting tank mixing technology, filtration technology, and reactor design, and
finalizing the process flowsheet.

The program will develop physical property and process engineering data from engineering-scale,
or pilot-scale tests during conceptual design. Performance data will come from unit operations
testing using pilot-scale equipment to support preliminary design. These data will help to resolve
issues related to equipment sizing, specific equipment attributes, material of construction and
operational parameters such as pressure drop and requirements for temperature control. A key
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deliverable for this phase involves demonstrating that the individual components will function as
intended in support of establishing the design input for the final design stage of the project.

Figure 7.1 depicts the technology roadmap for the Sr and actinide removal portions of the
program. The diagram shows each work element defined for the current and future work scope.

Integrated pilot-scale operations will be completed during final design to confirm operation under
upset conditions. This will establish the limits of operation and recovery, define the limits of feed
composition variability, and confirm design assumptions. This testing also directly supports
development of operating procedures, simulator development, and operator training.

Appendix A contains detailed logic diagrams that illustrate the various R&D activities, their
interactions, and decision points. Note that "clouded" areas are currently under consideration as
R&D scope as part of the TFA Roadmap Assessment effort.
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7.1.2 Monosodium Titanate (MST) Kinetics and Equilibrium

Previous Results

Based on previous SRTC work, MST serves as an adequate removal agent
for Sr, U and Pu under equilibrium conditions. However, those studies did
not evaluate the kinetics of the reactions.5,6 Hence, researchers completed
a statistically designed set of experiments as a function of a number of
parameters to determine the extent and kinetics of actinide and Sr removal.

The results from Hobbs et al.7 indicate the more important parameters
affecting the kinetics of sorption include initial sorbate concentration, MST
concentration, ionic strength and temperature. This work examined the
statistical concentration bounds expected for these actinides, rather than
trying to match the expected ratios of actual tank waste. Testing results
indicated that at the target Na molarity for operation of the STTP process
(4.5 M Na), addition of 0.2 g/L of MST adequately reduced the 90Sr, total
alpha activity, and 237Np. However, the removal rates from more
concentrated wastes – such as proposed for the ion exchange and solvent
extraction technologies – proved too slow to achieve the desired
decontamination within the 24 hours allotted for the proposed design bases.

Hobbs et al.8 next examined the extent and rate of Sr, Np and U removal
from 4.5 M Na and 7.5 M Na solutions at two levels of MST addition. In this
second group of tests, the authors altered the waste compositions to more
nearly reflect the expected process concentrations.

Results proved the addition of 0.4 g/L of MST sufficient to decontaminate
the salt solution relative to Sr, Np and Pu. Note that the process does not
require decontamination of the solution with respect to uranium because of
its low specific activity. Rather, U competes for the sorption sites needed to
remove Pu and Np for regulatory purposes. However, the addition of 0.2 g/L
of MST proved insufficient to achieve the required Np decontamination. The
kinetics of sorption in the 7.5 M Na solution proved too slow to support the
needed processing rate, indicating the need to dilute the waste before
treating with MST. Personnel used this information to set the size of the
alpha sorption batch tanks for the ion exchange and solvent extraction
processes.

These experimental studies notably advanced the understanding of process
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efficiency for MST in these applications. However, the DOE judged this work
inadequate to demonstrate the required process for the mission objectives.9

7.1.2.2 FY00 - Current Work

The current phase of research will examine the MST sorption kinetics using
0.2 and 0.4 g MST/L in a 5.6 M Na waste.10 Personnel will also complete
physical characterization of MST particles (e.g., SEM, BET, and XRD) to
provide baseline data for comparison with alternative actinide removal
technologies. The data collected in this phase will primarily serve to provide
an improved understanding of kinetics of sorption for the ion exchange and
solvent extraction process designs. The added data will also address, in
part, the uncertainty of whether the technology adequately addresses the
process requirements.

The TFA review recommended that the program should also seek
opportunities to characterize any actual waste samples that become
available this FY for insight as to the actinide species present. In particular,
studies should examine whether sequential filtration of the waste through
finer ultra-filters yields lower reported concentrations of the actinides. Such
a finding would suggest the presence of colloidal material that may prove
resistant to removal by MST. Because routine protocol for most analyses of
the waste samples do not include filteration prior to characterization, the
existing database may typically reports total suspended radionuclides. (The
most frequent sample analyses only seek to understand the concentration
of the soluble species.) Thus, the total amount of soluble radionuclides
requiring removal may prove significantly less than assumed in current
design calculations.

7.1.2.3 FY01 - Future Work

Prior test results indicated a change in the Pu removal kinetics after about
10 hours upon contact with the MST. These results suggest that two or
more Pu species may exist that react with the MST at different rates.
Literature data indicate plutonium exhibits multiple oxidation states in
alkaline aqueous solutions.11,12 Existing studies do not provide definitive
identification of Pu oxidation states in the range of solution compositions
that will exist during salt solution processing. Identifying the Pu oxidation
states and determining the extent and rate of removal of each oxidation
state would decrease the uncertainty in predicting Pu removal behavior
under varying waste compositions. Work during this fiscal year will include
studies of the influence of Pu oxidation state on performance for MST and
any alternate sorbent deemed appropriate at the time of work scope
authorization. The program will also attempt to leverage funding with any
related basic sciences programs – such as those funded through the
Environmental Management Science Program – that seek insight into
oxidation states of radionuclides in HLW.

An empirical mathematical formula developed from the above work showed
limited ability to reliably predict performance even within the existing data
set.7,8 The lead investigators attribute this limitation to two factors. First, the
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previous experiments investigated removal of multiple radionuclides from a
mixture. Incomplete fundamental isotherm studies for single sorbates leads
to a lack of understanding of the basic chemistry involved for competing
species. Second, the mathematical tools used in these studies derived from
simplistic regression software as opposed to evaluating the existing data
against multiple component theories. Future work will seek a more
fundamental, first-principle interpretation of the behavior.

Current knowledge in this area resorts to empirical formulas to predict
behavior due to a lack of fundamental understanding of the nature of
chemical binding of radionuclides to the MST. The collective data suggests
– but does not definitively show – that Sr sorption occurs through an ion
exchange mechanism while the actinides attach via a sorption process.
Work will proceed in measuring isotherms for single radionuclides and MST.
Studies will examine the influence of solution composition – and particularly
the dependence of sorption on the relative concentrations of OH, carbonate,
nitrate, nitrite, and aluminate in the waste. Measurements will look for
changes in MST structure and the form of sorbed species. This information
will provide insight necessary for any efforts to develop improved sorbents.

Similarly, vendors have produced only a limited number of batches of the
sorbent resulting in a sparse data set for actinide loading. Work will
examine the batch-to-batch variation in actinide sorption by MST.
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7.1.3 Alternative Alpha Removal Technologies

7.1.3.1 Previous Results

To date, the HLW program has relied exclusively on process options that
use MST to achieve the required removal of Sr and actinides. The program
considered alternative sorbents to MST only in general reviews of available
process options. Recently, the DOE judged such reliance upon MST as the
sole technology as an unacceptable technical risk.9 For example, use of
alternate sorbents or technologies open the potential of alternate
engineered designs, perhaps using existing equipment, to achieve the
required decontamination.

7.1.3.2 FY00 - Current Work

Because of the inherent kinetic limitation of MST removal process, the
program will examine the available literature for data related to a number of
other actinide and Sr removal technologies. These technologies include
ferric flocculation,13 permanganate reduction14, and Na diuranate formation
– which SRTC researchers are currently examining for another DOE
programs.

On April 10-11, 2000, members of the TFA's Technical Advisory Group
(TAG) reviewed the technology roadmap for the program. The participants
recommended that studies of alternate technologies also consider in situ
formation of magnetite as a means for decontaminating the waste. Similarly,
the program will also evaluate the available information concerning the use
of IONSIV™ IE-911 or calixarene to remove the radionuclides of interest.

The current scope of work includes initial experimental studies with Na
nonatitanate (developed by Honeywell).10 To support the program
schedule, the vendor can provide only a limited number of samples for
evaluation. Discussions with vendor representatives indicate that these
samples will likely provide less than optimal performance but may provide
insight into performance relative to MST for both radionuclide removal and
solid-liquid separation. The vendor representatives recommend conducting
initial screening tests to assess relative performance and suggest possible
alterations in the synthesis of the Na nonatitanate to address the specific
composition ranges of SRS wastes. Assuming comparable or only slightly
poorer performance for the available samples, program management may
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elect to pursue additional work with synthesized samples from Honeywell
that are formulated for SRS wastes.

7.1.3.3 FY01 - Future Work

The program will contract university participants to assist in the formulation
of improved sorbents for actinide removal. The academic partners will
examine variants of the MST formulation and synthesize other titanate
compounds for evaluation. Also, the university partners will assist by
providing structural analyses and measuring equilibrium isotherms for the
sorbents.

One program option worth future consideration involves modifying the
synthesis of the IONSIV™ IE-911 sorbent to include added chemical
functionality to remove actinides as well as Cs and Sr. Discussion with the
lead researcher for a current program funded within the Environmental
Management Science Program suggest such an option merits investigation.
15 This approach resembles the approach implemented successfully for the
HCW treatment purpose at the West Valley Demonstration Project in New
York. In this project a titanate coating on zeolite added the needed
functionality to remove actinides. An analogous approach exists for the
solvent extraction system based on calixarene.16 A similar approach would
use vendor technology for manufacture of engineered sorbents to prepare a
composite of MST for use in column applications. Program management will
decide on future testing in this area following the review of available data
and completion of FY00 tests with MST and Na nanotitanate.
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7.1.4 MST Filtration and Settling

7.1.4.1 Previous Results

Each process option requires an operation that separates solids from the
liquid. The precipitation process removes the Sr and actinide sorbent
concurrently with the organic, Cs-bearing solids during filtration. Extensive
information exists related to the use of cross-flow filter technology for the
separation of TPB solids, with entrained MST and sludge. The testing
information extends from small laboratory equipment to full-scale process
equipment used during processing of nuclear waste at SRS. The recent
publication of Peterson et al. indicates the depth of knowledge in this area,
and includes fundamental discussions of transport phenomenon and filter
cake formation.17 The continuing program requires no additional studies
related to solid-liquid separation for the precipitation process.

The extensive core competency and existing process facilities at SRS led in
part to the decision to use cross-flow filtration to achieve the solid-liquid
separation in the ion exchange and solvent extraction process options.
Previous studies throughout the DOE complex also identified this
technology as the best option for removing sludge from HLW.18 Numerous
studies demonstrated the efficacy of the technology to treat sludge wastes
for several radioactive wastes at sites such as the Oak Ridge Reservation,
Hanford Site, Idaho National Engineering Laboratory, and within
Russia.19,20,21,22,23,24 Hence, the program selected cross-flow filtration as
the technology to achieve solid-liquid separation in all three process
alternatives. Research concentrated on understanding the settling and
suspension behavior of mixtures of the MST combined with simulated
sludge. Studies examined gravity settling and suspension characteristics of
the solids as well as cross-flow filtration of the slurry.

Tests by ORNL staff examined the rheology, settling, and resuspension
characteristics of MST/sludge slurries in both laboratory and pilot-scale
experiments.25 The tests demonstrated the relative ease for resuspending
settled slurry at pilot scale after settling for 14 days, although the data
suggested that not all the MST suspended during these tests. In contrast,
after 60 days settling time, personnel could not suspend all of the slurry
even at an impeller tip-speed of 300 m/min. Storage of MST/sludge
mixtures at 80°C for as little as three days dramatically increased yield
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stress and consistency. After 60 days of storage at 80°C, the yield stress
increased by a factor of 300 and the consistency by a factor of 30. These
results indicate the need to cool the settled MST/sludge to assure
subsequent suspension for further processing. As a result of these findings,
the program altered the conceptual designs for the downstream tanks (i.e.,
pump pit tanks and processing tanks). The design added coils and high
powered/high tip-speed agitators to ensure suspension of settled
MST/sludge solids.

Personnel developed a Computational Fluid Dynamics model to simulate
the suspension of sludge and MST tests run at ORNL. The test design
facilitated the modeling by including a velocity meter positioned in the tank
near the intersection of the side and bottom walls. In steady state, the
model provides good agreement between the calculated velocity and that
measured during the test. This finding gives confidence that the calculation
adequately represents the physical phenomena in the tank. The calculated
velocities in the tank appear rather low, raising substantial doubt that this
design would provide adequate suspension in a large tank. Previous
analyses of the large waste tanks in the HLW System demonstrated that
even with 150 hp slurry pumps the in-tank velocities were too low to
suspend an MST sludge.26 This experimental evidence points to the
impracticality of using an existing waste tank as the actinide removal facility
with MST as the sorbent.

Previous work also investigated the influence of the relative concentration of
MST to sludge as well as the use chemical additives on the filter flux
observed for sludge slurries.27,28 The tests with additives attempted to
increase the low processing rate observed for cross-flow filtration in the
absence of the tetraphenylborate solids by adding selected flocculating
reagents or filter aids. The testing demonstrated only marginal success and,
based on results to date, the ion exchange designs and solvent extraction
processes each require a larger filtration surface area.

7.1.4.2 FY00 - Current Work

This current phase of research includes further experiments to examine the
use of flocculating agents or filter aids to improve separation efficiency.29

The studies will evaluate individual additives and blends based in part on
past experiments. A series of bench-scale tests will test various aids with
some optimization of concentration. Personnel will also perform a
theoretical investigation of the role of tetraphenylborate as a filter aid to gain
insight into possible candidates for experimental testing. Some experimental
measurements may prove beneficial in this regard. Furthermore, the
program will enlist an independent academic consultant to provide technical
guidance and recommendations.

A separate activity will systematically examine applicability of other solid-
liquid separation techniques for the ion-exchange and solvent extraction
process designs. This study will identify promising technologies for future
testing.
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Testing will be performed at larger scale at the University of South Carolina
to pursue enhanced cross-flow filtration performance for slurries containing
MST and sludge. The work will examine the influence of axial velocity,
transmembrane pressure, and solids concentration on filter performance.

Testing will also examine the filter performance for sludge slurries
containing Honeywell's Na nonatitanate. Testing will first examine the
separation on the bench scale using dead-end filtration to establish relative
performance for these slurries and those slurries containing MST. If
improved fluxes are obtained with the Na nonatitanate, the testing would
then advance to using bench-scale cross-flow filters.

7.1.4.3 FY01 - Future Work

The current process designs require removal of MST and sludge solids to
the same criteria used in the original ITP process. Since both the CST and
CSSX processes perform the solid-liquid separation in an earlier step in the
process, less stringent removal criterion may prove acceptable. Operation of
centrifugal contactors may prove acceptable with a limited amount of solids
present. Similarly, while ion exchange columns can plug or exhibit
prohibitive pressure drops due to the presence of solids, some
concentration of particles may not challenge operation. Testing in FY01 will
attempt to define the concentration range of solids that prove problematic,
thus establishing firm technical criteria for the solid-liquid clarification need.

To date, all sludge filtration studies used simulated wastes. A key element
of the FY01 program will perform testing with actual waste using a cross-
flow unit installed in the Shielded Cells at SRTC. This testing will reduce the
perceived technical risk of implementing either the ion exchange or solvent
extraction process options.

If the work with Honeywell's Na nonatitanate appears promising, the
program may elect to contract with the vendor to provide sufficient sorbent
for larger scale filtration tests. These tests would use either the SRTC
filtration unit or the filtration unit available at the University of South
Carolina. A similar approach would hold for any other alternate Sr and
actinide removal sorbents selected for further evaluation in FY01. Filter aids
or flocculating reagents that prove beneficial in bench-scale testing during
FY00 will also receive consideration for testing at USC.
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7.1.5 Feed Clarification Alternatives

7.1.5.1 Previous Results

The DOE requested that the SRS HLW program perform a feasibility study
to examine the use of current site facilities for implementation of the Sr and
actinide removal process. WSRC performed a study to examine the
economics associated with using the existing filters from the ITP or Late
Washing Facilities for this option, as well as the use of in-tank processing
for the MST sorbent.30 The study deemed the existing infrastructure and
slurry transport equipment inadequate to achieve the process objectives in
any viable fashion. The DOE judged the study as unnecessarily limited in
scope because it did not considered the use of alternate sorbents.

7.1.5.2 FY00 - Current Work

The current work scope will investigate alternatives in the design concepts
for the ion exchange and solvent extraction processes that may allow better
utilization of filters. Such alternate facility layouts and production strategies
may significantly reduce the volume of waste storage required to satisfy the
processing rate for the Cs separation operation.

FY01 - Future Work

Pending encouraging results from the studies on alternate Sr and actinide
sorbents or removal technology, the program will revisit the option to use
existing equipment and infrastructure to perform this operation.

Program management will decide on the value of testing any promising
solid-liquid separation technologies suggested by the studies and consultant
during the FY00 work. This testing will enlist vendor laboratories where
practicable. Options that may merit further consideration and testing include
sequential use of settling, decanting, and dead-end filters to achieve the
needed separation. Also, studies will evaluate the design option of
performing the Sr and alpha removal in a column configuration.
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7.1.6 On-Line Effluent Monitor

7.1.6.1 Previous Results

The various process options will use an at-line (or on-line) monitor to verify
that radionuclide concentrations in treated streams satisfy regulatory
requirements for final disposition of the decontaminated HLW.

Table 7.1 presents a predicted clarified salt solution composition based on
feed solution and the estimated process effectiveness. For the ion
exchange and solvent extraction process options, the clarified salt solution
from Sr and actinide removal operation serves as feed to the Cs removal
process. In contrast, the precipitation process generates the DSS defined in
Table 7.1. In the CSSX process, small amounts of organic solvent to enter
the DSS as a result of carry over of the organic phase from the stripper
operation.

Table 7.1. Radionuclide Concentrations

Radionuclide

Average
Soluble
Feed
(Ci/gal)

Decontaminated
Salt Solution
nCi/g 
(SPF WAC Limits)

Clarified Salt
Solution
(Ci/gal)

90Sr 3.28E-02 4.00E+01 5.60E-04

137Cs 1.34E+00 4.50E+01 1.12E+00

232U 3.79E-8  1.76E-08

234U 2.44E-08  1.14E-08

235U 1.96E-09  9.12E-10

236U 3.34E-09  1.55E-09

238U 1.26E-07  5.86E-08

237Np 6.50E-08 3.00E-02 5.44E-08

238Pu 8.439E-04  3.50E-05

239Pu 7.40E-05  3.07E-06

240Pu 1.82E-05  7.54E-07

241Pu 3.73E-04 2.00E+02 1.55E-05
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http://www.adobe.com/products/acrobat/readstep.html


TFA - 7.1.6 On-Line Effluent Monitor

http://emslws03/tfa/spp/7-1-6.htm[10/13/2009 11:34:19 AM]

242Pu 9.68E-09  4.01E-10

241Am 1.48E-04  1.24E-04

242mAm 1.84E-07  1.54E-07

244Cm 3.16E-05  2.65E-05

245Cm 2.107E-9  1.76E-09

Total Soluble
Alpha

7.55E-03 2.00E+01 6.32E-03

Notes:

1. 137mBa and 90Y exist at equilibrium concentrations in the feed, but
may exist at other relative concentrations in the other process
streams.

2. The Saltstone Processing Facility Waste Acceptance Criteria specifies
concentrations in nCi/g; the higher density of decontaminated salt
solution from the IONSIV™ IE-911 and CSEX processes allows higher
volumetric concentration limits for these two processes.

Note that the Sr removal and alpha sorption process inherently sorbs
various elements at different efficiencies and will change the relative
distribution of radioactive elements. However, none of the proposed
processes affect the isotopic distribution of any element. Also, the barium
daughter product from radioactive decay of Cs and the Y daughter of Sr
decay exist at equilibrium concentrations in the feed solution. The Cs
removal operation will not likely remove these elements to any significant
degree. For MST, previous findings at Sandia National Laboratory on
related compounds show some affinity for Cs and Y. Additional research
and testing will eventually determine how these process steps affect these
contaminants.

Previous work at PNNL developed the technology for the analytical monitor
and provided initial prototypes of equipment for testing at the Melton Valley
demonstration, Oak Ridge National Laboratory. This program seeks to
adapt that technology to the more rigorous industrial standards needed for
the longer term, higher-risk mission at SRS.

7.1.6.2 FY00 - Current Work

The current work scope limits the effort to solicitation of interest from various
commercial vendors to manufacture and provide a monitor for testing within
a pilot-scale facility for the program.

7.1.6.3 FY01 - Future Work

Work in the next fiscal year, or later, would proceed with procurement of a
prototype unit for deployment within a technical demonstration facility.
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7.2 CST Non-Elutable Ion Exchange

The proposed ion exchange process employs CST adsorbent to remove Cs
from the salt solution. In this process, slurry of MST is first added to the
waste to sorb Sr, Pu, and other actinides. The resulting slurry is then filtered
to remove insoluble MST and any entrained sludge in the waste. The
insoluble solids is washed and an aqueous slurry of the solids are then
transferred to the DWPF for incorporation into borosilicate glass. The
clarified salt solution (from filtration) flows through a series of CST columns
to remove the Cs. Because Cs cannot be easily recovered by elution, CST
will be transferred to the DWPF. There it is combined with the MST/sludge
slurry, washed sludge from the Tank Farm, and frit, to produce borosilicate
glass. The DSS is transferred to Saltstone Facility and processed into a solid
LLW for on-site disposal.

Revised: October 2, 2000

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
mailto:lynne.roeder-smith@pnl.gov


TFA - 7.2 CST Non-Elutable Ion Exchange

http://emslws03/tfa/spp/7-2.htm[10/13/2009 11:34:21 AM]

Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 7.2.1 R&D Roadmap Summary – CST Non-Elutable Ion Exchange

http://emslws03/tfa/spp/7-2-1.htm[10/13/2009 11:34:23 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Next

7.2.1 R&D Roadmap Summary – CST Non-Elutable Ion Exchange

For each process alternative, science and technology questions and issues exist. These questions must be
answered and issues must be resolved to complete the design and construction activities in a time frame that
allows HLW tanks to be decommissioned in accord with compliance agreements with the State of South Carolina
and the EPA. SRS personnel worked closely with the DOE Office of Science & Technology through the TFA to
develop the Science and Technology Roadmap. Development of these roadmaps incorporated inputs from
subject matter experts using the Team’s Selection Phase Work Scope Matrix, Selection Phase Science and
Technology Reports, Pre-conceptual Phase Risks/Uncertainties, and Process Engineering Fundamentals. This
roadmap outlines the technical studies and demonstrations necessary to provide to the designers, operators,
and DOE management the information necessary to proceed through key decision points of the project for the
CST Non-Elutable Ion Exchange process.

For CST Ion Exchange, the key issues are Cs removal kinetics as a function of temperature and waste
composition, column design parameters, and glass requalification. The large columns defined in the preliminary
facility design (5-ft diameter by 16-ft high) result in the accumulation of large quantities of radioactive Cs (up to 5
MCi), which requires extensive shielding to protect personnel. Hydrogen, oxygen and other gases are generated,
posing potential safety and operational concerns. Immobilization of the loaded CST in borosilicate glass occurs
in the DWPF. This new glass formulation requires re-qualification for the higher TiO2 loading, revision of the
existing glass durability correlation, and potential modification of the feed preparation slurry sampling and
agitation systems to maintain feed homogeneity.

Achieving critical project decision milestones requires completion of the science and technology activities.
Failure to meet technology insertion milestones in the integrated project schedule will delay startup of the salt
removal process. This will result in inadequate tank storage space availability, jeopardizing operation of the
DWPF and other SRS missions along, with significantly impacting the ability for SRS to support the complex
relative to new missions.

This science and technology roadmap (Figure 7.2), a subset of the overall SPP roadmap, defines needs in the
following three basic categories:

Process chemistry,
Process engineering, and
HLW System interface.

Figure 7.2. Science and Technology Roadmap for CST Non-Elutable Ion Exchange Cs
Removal Process
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Process chemistry includes the data on the thermal and hydraulic transport properties, reaction kinetics, and
mass transfer properties that are needed to finalize the conceptual design. These data are used to establish the
physical and engineering property basis for the project and detailed design. Examples of key decisions resulting
from these activities include selecting tank mixing technology, selecting filtration technology, selecting reactor
design, and finalizing the process flowsheet.

Physical property and process engineering data from engineering scale tests will be developed during the
conceptual design. Phase Confirmatory performance data will be developed during unit operations tests to
support preliminary design. These data are needed to resolve issues related to equipment sizing, specific
equipment attributes, material of construction, and operational parameters such as pressure drop and
requirements for temperature control. A key deliverable for this phase is demonstrating that the individual
components will function as intended in support of establishing design input for the final design stage of the
project.

Integrated pilot facility operations will be completed during final design to confirm operation under upset
conditions. This will establish the limits of operation and recovery, the limits of feed composition variability, and
will confirm design assumptions. This testing directly supports development of operating procedures, simulator
development and operator training.

Additional development and testing during the conceptual design phase will help assure proper feed and product
interfaces of the Cs-removal process with the HLW Tank Farm, DWPF and Saltstone. The issues of concern
include assurance of glass, waste feed blending and characterization and waste acceptance. Note that "clouded"
areas are currently under consideration as R&D scope as part of the TFA Roadmap Assessment effort.

Detailed logic diagrams that illustrate the various R&D activities, their interactions, and decision points are
presented in Appendix A.
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7.2.2 CST Column Performance

7.2.2.1 Previous Results

Researchers from Texas A&M University, Purdue University, ORNL, and
SRS used existing information about the performance of CST to predict the
expected length of the Mass Transfer Zone (MTZ). Previous studies
measured Cs distribution on CST samples of the powder form31 and the
engineered form.32

Research33 was performed to determine the performance of CST in column
application using SRS simulated waste to determine agreement with
computer modeling. Results of the tests indicated that Cs removal in two
column tests at moderately rapid flow rates (0.98 and 4.1 cm/min superficial
velocities) matched Texas A&M predictions. However, the Texas A&M
model incorporated a 30% reduction in Cs capacity at the higher flow rate to
match the data. While the observed Cs removal surpassed model
predictions at a lower flow rate (0.27 cm/min).

The mathematical model utilized in the simulations is a model of flow
through a porous medium takes into account competitive adsorption, bulk
convection, axial dispersion, film mass transfer, and pore diffusion. Since
surface diffusion effects are not evident from the available data, the pore
diffusion model is used in this analysis. The numerical solutions of the
governing equations and boundary conditions are performed by the VERSE
simulation package.34 This model has been validated in many previous
studies.35 The pore diffusion model assumes uniform spherical adsorbent
particles, local equilibrium within the adsorbent and constant diffusivities.

Walker et al.36 performed ion exchange experiments at three different
superficial velocities in small (1.5 cm x 10 cm) columns. Experimental data
agreed with the predicted column performance from a VERSE computer
model with the exception of the column run at a superficial velocity of 4.1
cm/min. In this comparison, the experimental breakthrough of Cs was much
faster, reaching 95% of the feed concentration after only 120 hours. The
best computer fit to this data was obtained by reducing the capacity of the
CST by 30%. Extrapolated at the expected plant flow rate, this result
significantly increases plant operating costs and represents a technology
uncertainty. In review of the experimental design, personnel noted that the
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CST resin did not receive the entire vendor recommended pretreatment.
The recommended pretreatment includes a 24 hour moist air equilibration,
fines removal by up-flowing water, and NaOH conditioning. Walker et al.
used a reduced length of time in the moist air conditioning. This could
potentially reduce the effective capacity of the CST by trapping air in the
pores of the CST that blocks s ions from the CST binding sites.

Testing by Wilmarth et al.37 evaluated a number of the possible sources of
the discrepancy between model predictions and experimental results
obtained by Walker et al. Tests examined the effect of contact with humid
air during pretreatment, lot-to-lot variance, aspect ratio and superficial
velocity. The most conclusive evidence suggests lot-to-lot variance as the
leading cause of the deviation. CST lot # 96-4 shows a dynamic capacity
approximately 30% below other lots of CST. Additionally, results from
collective tests of column performance indicate the VERSE model can
adequately predict full-scale column performance.

Two additional column experiments showed CST performance degraded at
only slightly higher superficial velocities. At velocities 75% higher than
expected plant velocities, measured Cs breakthrough showed a 15-40%
deviation from VERSE model predictions. Lastly, the presence of organic
constituents exhibited little or no effect on column performance over the
limited duration tested. Laboratory tests indicate a small decrease in
capacity but not to the magnitude observed in equilibrium testing by
Fondeur.

Another major aspect of prior research evaluated the adequacy of the
column design for real waste application. Walker et al.38 verified column
capacity and kinetic data obtained using simulated waste with radioactive
waste. Testing of radioactive waste also allowed confirmation of model
predictions for a full-length column.

Testing indicated that IONSIV™ IE-911 effectively removes Cs from SRS
radioactive waste. All of the treated waste met Saltstone process
requirements for Cs-137 (<45 nCi/g). Cs-137 loading in this test reached
376 Ci/L on the loaded IONSIV™ IE-911, producing an estimated dose rate
of 0.12 Mrad/h, or 15% of that expected in process operations. Comparison
of test data to model predictions of IONSIV™ IE-911 performance suggests
intra-particle diffusivity may exceed previous estimates. Cs-137 removal
exceeded predictions through most of the test at sampling points located
10, 85, and 160 cm down the 160-cm column. Additionally, Cs-137 removal
after 10 cm exceeded predictions for the first 50 hours of the test and
lagged the prediction for the remainder of the test.

Radiolysis by absorbed Cs-137 did not generate gas bubbles in the column
during loading (i.e., when liquid flowed through the column). At the end to
the test, personnel terminated flow and gas bubbles accumulated at a rate
of 0.034 mL/h. One observation was that leaching and precipitation of a
proprietary component of IONSIV™ IE-911 posed a problem with column
plugging. During NaOH pretreatment of the packed column, the leached
material plugged the test column. Personnel removed the blockage by back



TFA - 7.2.2 CST Column Performance

http://emslws03/tfa/spp/7-2-2.htm[10/13/2009 11:34:25 AM]

flushing the column.

The predictions and regression of the ion exchange performance using the
VERSE model, and the equilibrium data from the ZAM (Texas A&M) model,
suggest the need for additional studies of the pore diffusivity for IONSIV®

IE-911. The value of diffusivity required in this study to improve agreement
between predictions and measurements exceeds that expected based upon
viscosity measurements and literature correlation.

7.2.2.2 Refinement of the Model

7.2.2.2.1 FY00 - Current Work

Data obtained from measurements of the equilibrium of alkaline-earth
metals, carbonate, oxalate, and peroxide ions with a column of IE-911 will
be used to refine the mathematical coefficients for the ZAM model
describing the influence of various ionic constituents upon passage through
a column of IE-911. These measurements will enable the refinement of the
model used to describe the column performance. This work will be done at
SRTC in collaboration with Prof. Ray Anthony of Texas A&M University, who
will also assist UOP in refinements of the manufacturing process, consult on
other aspects of the testing, and participate in periodic reviews of collected
experimental data (see sections below).

FY01 - Future Work

The revised ZAM model will be evaluated versus the complied column data.
A report will be drafted, reviewed and approved. A decision will be made
about whether additional model changes are needed. Additionally, an
evaluation of various tank wastes will be performed during the next several
FYs. The purpose of these tests is to catalogue the Cs removal efficiencies
of the currently marketed CST versus the chemical composition of F- and
H-Area wastes. The results will be compared with those predicted by the
refined model.

7.2.2.3 Column Configuration

7.2.2.3.1 Previous Results

Some questions and concerns about the CST inorganic ion-exchange
process are related to equipment design and operation. Among these are
the design and operation issues associated with a large CST ion-exchange
column which, when fully loaded with Cs, will produce substantial quantities
of decay heat and radiolytic gases that require removal.

The design strategy for the CST process stipulates an array of three
operating columns with a fourth column held in reserve. Feed from the
alpha-removal process is fed into the first (lead) column. The sorbent
removes Cs until it becomes fully loaded, creating a saturated region at the
top of the column, a MTZ that travels down the column, and fresh sorbent at
the bottom of the column. The effluent from the first column is fed into the
second (middle) column. The second column begins to adsorb Cs when the
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MTZ reaches the end of the first column and stretches into the second
column. The first column is removed from the train when it becomes nearly
fully saturated (to 90% breakthrough), at which point the second column
becomes the first column, the third (guard) column becomes the second
column, and the fourth (reserve) column becomes the third column. The first
column has the loaded CST removed by water sluicing and is reloaded with
fresh CST. This column remains in standby until needed.

This design strategy (first column to 90% break-through) minimizes the
amount of CST required to be incorporated in the borosilicate glass,
minimizing the number of canisters of glass produced. The length of the
column results from the removal characteristics of the CST (MTZ) and the
diameter from the required waste throughput. Some trade-off exists in these
three parameters.

7.2.2.4 Alternative Column Design

7.2.2.4.1 FY00 – Current Work

Many questions and concerns about the CST process are related to
equipment design and operation. These have not been previously
addressed and have been carried as uncertainties and risks. Savannah
River Design Engineering (SRDE) will evaluate different column designs
and configurations with the goal of minimizing complexity and cost while
providing for optimum performance of CST. The design strategy for column
configuration will be re-examined to determine if the 16X5 ft column can be
replaced by a different configuration that provides for a shorter service
lifetime and a smaller volume for the columns.

WSRC will also be responsible for design of cooling systems for the column
system to remove heat associated with the high radiation fields of Cs-
loaded ion exchanger. In support of this activity, ORNL will perform tests
and calculations to determine heat-transfer coefficients for fixed beds of Cs-
loaded CST. The thermal conductivity of CST and a mixture of CST with
waste simulant will be measured with a Hot Disk Thermal Constants
analyzer. Using these thermal conductivity values along with literature data
and column design information, the heat transfer coefficients for various
combinations of CST, liquid, and gases can be calculated.

7.2.2.4.2 FY01 – Future Work

The proposed facility at SRS uses a traditional carousel arrangement of
large, fixed-bed ion-exchange columns. Alternate column configurations
using designs such as the Higgins Loop or simulated moving beds, offer
potential reductions in safety source term but at the expense of added
equipment complexity. Evaluation of alternative column designs and
configurations will continue as needed. Criticality issues related to any new
column configurations will be addressed.
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7.2.3 CST Adsorbent Stability

7.2.3.1 Previous Results

The fundamental chemical and thermal stability of the IONSIV® IE-911
(engineered sorbent consisting of CST particles and binder) in the highly
alkaline environment of the SRS supernate is important for understanding
processing lifetime and downstream effects of leached components. Results
of the stability tests indicate that silicon and Proprietary Material 1 (PM1)
leached from the IONSIV® IE-911 along with minor amounts of titanium and
Proprietary Material 2 (PM2). Discussions with members of the UOP staff
indicated that silicon and PM1 exist in excess in the CST particles (IONSIV®

IE-910) at levels of 4 wt% and 1 wt%, respectively. The quantity of silicon
and PM1 leached from the IONSIV® IE-910 in each of the salt solutions
from the samples of IONSIV® IE-911 do not exceed the excess in the
IONSIV® IE-910 precursor. The results of these tests suggest negligible
leaching of elements from the microstructure of the IONSIV® IE-911.

SRS and ORNL testing suggests that CST is interacting with some SRS
waste streams. There have been examples of discoloration of some waste
streams and in one particular case, a column plug developed on top of the
column during pretreatment with circulating NaOH. Material was discovered
in the feed line during pretreatment of an IONSIV® IE-911 column for a test
using actual waste contained PM1. Observed solid deposits in a test that
irradiated IONSIV® IE-911 in the presence of high nitrate solution showed
similar elevated concentrations of PM1.

During FY99 testing at SRS and ORNL, personnel observed instances of
column plugging which were attributed to post-precipitation of aluminates
from the simulant. Also, others (UOP and ORNL) have stated that dilution of
real wastes must be performed with NaOH to avoid gibbsite and alumino-
silicate precipitation. It is necessary to develop an understanding of simulant
preparation and waste dilution that prevents post-precipitation that could
cause column plugging.

Exposure of the IONSIV® IE-911 to salt solutions at elevated temperatures
(25°-120°C) and for long duration (2 months) resulted in a loss of Cs
sorption capability. When the slurry cooled to room temperature, Cs did not

®
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adsorb to the IONSIV  IE-911 as well as before heating. Interpretation of
the data suggests precipitation of salts from the solution or CST phase
change as the most probable cause of this behavior.

The chloride content in CST raises potential concerns regarding corrosion
and glass chemistry. Chloride measurements of CST demonstrate that
water rinsing or caustic washing of the CST prior to loading the CST
columns reduces the chloride content, and hence the corrosion risk. This
washing step could occur at the vendor facility or in a non-radiological
portion of the processing facilities. Measurements for CST from small-scale
Cs removal columns show insufficient chloride content to adversely affect
glass chemistry.

7.2.3.2 Alternative Pretreatment of IE-911

7.2.3.2.1 FY00 – Current Work

One method of avoiding downstream problems caused by leached
components of IE-911 is to pretreat the absorbent prior to use. An effective
pretreatment regime would remove from IE-911 before it is loaded into the
columns those leachable components that could possibly precipitate or
mineralize during column operation. It is believed that the observed column
plug likely resulted from the amphoteric behavior of one (or more) metal
oxides over the pH range likely to have been experienced during the course
of the CST pretreatment with NaOH. This hypothesis needs to be confirmed.
An alternative pretreatment process that is not considered prohibitive must
be developed. The effectiveness of this alternative process should be
confirmed using materials leaching and simulant-column testing.

SNL personnel will review SRS and ORNL leaching results for the chloride
form of IE-911. One or more columns of CST will be prepared at SNL upon
receipt of CST materials from SRS or ORNL. The columns will be pretreated
with NaOH. Solids and liquids will be removed and characterized
periodically during the pretreatment process. Particular attention will be paid
to the leaching of PM1 and other components.

7.2.3.2.2 FY01 – Future Work

Knowledge gained from the FY00 activities will provide a basis for scoping
laboratory experiments leading to a proposed alternative CST pretreatment
process. SRS personnel will be consulted to ensure that the proposed
process is compatible with the CST treatment process flow sheet. Samples
of the nitrate form of IE-911 will be tested as they become available.

SNL will perform laboratory leaching and simulant column testing to confirm
the effectiveness of the recommended treatment process. A report of the
work at SNL will be drafted, reviewed and approved.

7.2.3.3 CST Chemical and Thermal Stability

7.2.3.3.1 FY00 – Current Work

The aim of this work is to examine the role of salt solution on CST
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degradation and its effect on the third column performance. Recall that the
third column, according to the current design strategy basis, will be exposed
to DSS for 6 to 12 months before it is actually placed in service as the
primary Cs-removal column. Testing to date has only examined 120-day
exposures. The time-temperature and waste-composition operating regime
that provides acceptable CST performance must be characterized better.
The underlying mechanism(s) responsible for the non-absorption of Cs, two
candidates for which are phase changes of the CST and pore blockage by
precipitation, should be elucidated.

ORNL staff is presently leaching samples of IE-911 in both the chloride and
nitrate forms in both batch and flow-through column tests with average
simulants at temperatures from 25-80°C. Column plugging will be studied in
more detail to determine the cause. There are several suspected agents for
this plugging, the most probable of which is NaAlSO4. Therefore,
experiments will be conducted to examine the effect of soluble silicon and
Al. The leaching and precipitation of proprietary materials of manufacture
during NaOH pretreatment and exposure to SRS waste will also be
examined at SRS.

Long-term (12 month) batch leaching tests using the average supernate
simulant and high-pH salt solution are being conducted to determine the
effect of temperature and solution composition on the leaching behavior of
the CST. Samples are stored at temperatures of 25, 30, 35, 50 and 80°C.
Samples of the solutions are analyzed periodically for dissolved metals to
measure CST leaching and precipitation of simulant components. Samples
of the CST are removed periodically and tested for Cs sorption, porosity,
surface area, particle size and elemental composition. Batch 98-5 CST
(chloride form) is being used for all of these test conditions with the CST
nitrate form and IE-910 powder also tested at 25 and 80°C. A room-
temperature leaching test using average simulant and CST batch 98-5 that
was started in June 1999 continues.

Average concentration supernate simulant and high-pH salt solution are
being recirculated through small PVC columns containing pretreated CST
batch 98-5 at room temperature. The solution is being continuously filtered
before it enters the column. Samples of the solutions are analyzed
periodically for dissolved metals to measure CST leaching and precipitation
of simulant components. The solutions are replaced whenever the
concentration of any component changes by more than 10% or by more
than 200 mg/L, whichever is larger. Any solids collected in the feed tank are
quantified and analyzed before fresh solution is placed in the tank. Samples
of the CST are removed from the top, middle and bottom of the column
periodically and tested for Cs sorption, porosity, surface area, particle size
and elemental composition.

At SRS, heat treatment of CST (IE-911) in the range 25-80° C has revealed
that Cs from simulants is desorbed at the higher temperatures and only
partially resorbed after the temperature is returned to ambient. The reasons
for this behavior will be studied.
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Leached and heat-treated samples will be examined by analytical methods
such as SEM-EDS, TEM, bulk elemental analyses by ICP, powder x-ray
diffraction, thermal testing (TGA/DTA), FTIR, surface area analyses (BET),
porosity determination, and solid state NMR. Test solutions will be analyzed
for the presence and composition of precipitates. These studies will provide
insight into processes that may be leading to leaching of excess materials
from the IE-911, precipitation of mineralized materials in the interparticle
fluid or growth of mineralized materials on the surface or in the pores of IE-
911 particles, or causing phase changes of the CST. The PIs will develop a
small-column test program to evaluate CST stability by measuring the
effluent cation profile for Na, K, Sr, Cs, Al, Si, and other cations of interest
as a function of feed composition. In addition, Kd values of these samples
will be measured in order to judge empirically the effect of various treatment
regimes on the performance of IE-911. The mechanism for Cs binding of IE-
911 and TAM-5 for SRS wastes will be examined.

The Leaching and elution studies are in progress at ORNL. ORNL will
perform long-term exposure testing to evaluate the stability of CST to the
highly caustic salt solutions. SRS will study column plugging. Test solutions
will be analyzed at ORNL. Leached samples will be examined at ORNL,
SNL, or PNNL, depending on the expertise available at each laboratory.

7.2.3.3.2 FY01 – Future Work

The long-term flow-through column studies using NaOH and nitrate
solutions will continue at ORNL. Selected samples of CST from the batch-
leaching and flow-through tests will be sent to selected laboratories for
additional analyses. A report on CST stability (batch-leaching and flow-
through) will be drafted, reviewed and approved.

Studies of the effect of heat treatment on Cs desorption and resorption will
continue. A report on the thermal stability of CST will be drafted, reviewed
and approved.

The examination of leached and heat-treated CST samples by various
analytical methods will continue at SNL, PNNL and ORNL.

7.2.3.4 Waste/CST Precipitation Studies

7.2.3.4.1 FY00 – Current Work

A combination of bench-top experiments and high-ionic strength solution
modeling will be used to develop an understanding of and prevent of post-
precipitation in waste simulants. The effect of carbonate, oxalate and
peroxide on the capacity and Cs-removal kinetics will be determined.
Adsorption isotherms for a range of Cs starting concentrations will be
measured. New coefficients for the ZAM model will be developed.
Measurements of Kd will be performed with different anion concentrations to
determine the magnitude of CST fouling.

Thermodynamic equilibria calculations are being performed using
SolGasMix software and a thermodynamic property database compiled at
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ORNL from available literature data at ORNL. Initial calculations are being
performed to confirm a recent finding39 for a system containing Na+,
Al(OH)4-, SiO3

-, OH-, CO3
2-, SO4

2-, Cl-, and HS-. While that system does
not contain all the ions of interest in this study, it will be a good starting point
to confirm the reliability of the ORNL database. Following confirmation of
the database and the reproducibility of the literature data, the calculations
will be expanded to include the full range of those ions listed in the
literature.40 Conditions (concentration of ions, temperature, etc.) under
which precipitation is possible will be delineated from the thermodynamic
calculations. Because it has been proven to be reliable even at high
molarities41, Pitzer’s activity coefficient method will be used to calculate the
activity of water and the activity coefficients of the ions. The model at this
stage will not use any parameters correlated from precipitation data.
Following the calculation of the ion concentrations, temperature, etc.,
necessary for precipitation, and subsequent to review by selected SRS
personnel and approval of the experimental matrix, laboratory experiments
will be performed to recreate the exact solutions and test for precipitation.
Any precipitates formed will be collected and analyzed to obtain information
on the constituents. Any unusual results obtained in this step will be fed
back into the modeling to fine-tune it.

Standard laboratory equipment is used in tests performed to confirm the
results of the thermodynamic analyses. Simulant solutions are prepared
using a recipe supplied by SRS personnel. Samples are analyzed to confirm
the presence of cations and anions in the correct amounts and ratios.

The best method for diluting waste solutions to prevent precipitation and
post-precipitation of aluminates, alumino-silicates, and any other insoluble
salts that may form due to dilution will be determined. Tests will be
performed to examine the chemistry of species leached from IE-911. Effects
of chemistries on the Kd values of IE-911 desorption/resorption will be
measured at two temperatures. CST surfaces will be examined by solid
characterization techniques (XRD, BET, SEM, IR, and Raman).

7.2.3.4.2 FY01 – Future Work

Studies of waste precipitation and CST kinetics issues will continue at
SRTC on a larger scale with simulated waste containing tracer amounts of
Cs-137. The kinetics of Cs removal will be measured using real waste.

The stability of simulated waste solutions will be examined at SRTC. Feed
specs and dilution requirements will be proposed.

Studies of waste and simulant precipitation will continue at ORNL.
Thermodynamic equibiria modeling calculations will be continued in order to
expand the understanding of precipitation in waste solutions. Laboratory
confirmation tests will be carried out at ORNL after review and approval by
SRS.

7.2.3.5 Revised Manufacturing Process
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7.2.3.5.1 FY00 – Current Work

Incidents of column plugging have been noted during experiments with IE-
911. Solids isolated from the columns were analyzed to determine which
chemical elements are contained in the precipitates. The analytical results
indicate that the simulants themselves might be unstable with respect to
precipitation and that excess materials used in the manufacturing process of
IE-911 are leaching during pretreatment and subsequently precipitating.
Thus, of IE-911 would be the production of a material that contains little, if
any, excess materials.

In addition, Kd values for different lots of IE-911 can vary as much as 20%.
Experimental results suggest that this variation is due to variations in the
performance of IE-911 itself.

The combined resources of the SRTC, ORNL, SNL, Texas A&M University
and UOP will examine revised manufacturing processes to improve the CST
product. The bulk of this work will be performed at UOP. Proprietary testing
will be conducted by UOP to examine the chemistries that are necessary to
produce the IONSIV® IE-911 without the excess materials of manufacturing
and to reduce attrition of material. Details of the work may not be readily
available owing to concerns about trade secrets and intellectual property.
However, the newly formulated IE-911 will be supplied by UOP to the
program in quantities sufficient to characterize fully its performance.
Establishment of cross-laboratory comparisons is currently underway. UOP
recognizes the importance of reducing the variation of product performance,
and has entered into a contract for delivery of a pilot-scale lot of revised
material.

7.2.3.5.2 FY01 – Future Work

Collaboration with UOP to develop an engineered form of CST (IE-911)
compatible with SRS waste will continue. Test batches will be examined
using the methods described in other sections of this plan. Depending on
evaluation of test batches, a pilot-scale production batch of IE-911 may be
produced.

A manufacturing revision that improves the ability of CST to adsorb alpha-
emitters will be sought from UOP. The resulting material will be tested at
SRS to confirm the data and to evaluate its chemical stability. The impact on
the engineering scale column will be assessed.

Revised: October 2, 2000
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7.2.4 Gas Generation

Previous Results

A previous study42 measured the impact of CST solids on the rate of
formation and composition of radiolytically generated gases in simulated
SRS liquid waste. The tests used IONSIV™ IE-911, the engineered form of
CST. The test results show that radiolytically generated gas bubbles form
rapidly at expected process dose rates. Bubbles near the surface of the
resin bed can move by displacing IONSIV™ IE-911 particles.

Irradiation of IONSIV® IE-911 slurries produces hydrogen, oxygen, and
nitrous oxide (N2O). Oxygen is the major product from irradiation of high-
nitrate waste while hydrogen is the major product from irradiation of high OH
waste. Researchers measured total radiolytic gas generation rates lower
than those used in a preliminary gas generation calculation43 for a full-scale
process column. High-nitrate waste solutions yield the largest gas
generation rates. The previous calculation for total gas generation remains
bounding because test results showed less oxygen formation (G values up
to 0.15 molecules/100 eV) than assumed in the calculation (0.3
molecules/100 eV). Since the high radiation field associated with a loaded
column will originate from approximately five million curies of Cs-137 per
column, a gas generation rate of approximately 35 L/h is expected.

Additional work investigating the effect of gas generation was performed on
a larger scale. To conduct the gas behavior test, a method to simulate
radiolytic gas generation in the CST column was developed. After evaluating
several alternatives, oxygen production by the decomposition of hydrogen
peroxide was selected. Hydrogen-peroxide decomposition-reaction rate
data needed to plan the tall-column gas tests were determined from batch
and small-column laboratory experiments. In addition to catalyzing the
hydrogen peroxide decomposition reaction, CST also adsorbs hydrogen
peroxide. Titanium stabilizes hydrogen peroxide. Fortuitously, this method
not only simulates gas generation, it also allows simulation of the gas
generation front movement due to Cs loading in an actual system by the
movement of the peroxide wave front as it loads on the CST. In the course
of the laboratory studies, it was determined that peroxide leaches metals
from the CST. These findings may have implications in an actual system,
since one of the products of radiolysis is hydrogen peroxide.

http://apps.em.doe.gov/ost/mainpubs.html
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The gas generation test was conducted to provide information on bed
retention and release of gas produced in the column. The target gas
generation rate was 82 cc/h based on the maximum expected gas
generation in an actual system with high-nitrate SRS supernatant. However,
a gas generation range of 40 cc/h to 320 cc/h was used in planning the test
to allow for the range of Cs concentrations expected in the real waste. Gas
was generated by the decomposition of hydrogen peroxide. Column
differential pressures, the volume of gas generated, and the column bed
heights were measured. The bed was also monitored for bubble formation
and gas accumulation. The test was run at a nominal superficial liquid
velocity of 4.1 cm/min. Hydrogen peroxide loaded on the bed relatively
quickly. Approximately 9.5 hours after peroxide was introduced at the top of
the bed via a modified feed configuration, the first measurable volume of
gas was observed in the effluent. Gas bubbles seen at the inside surface of
the column wall gave a visual indication of the gas wave progress down the
column.

Gases generated in the column were swept out with the effluent at both low
and high gas generation rates. Gas did not coalesce and rise in the column,
nor did the bed expand while the column was operated in down flow, even
at gas evolution rates 16 times the target rate of 82 cc/hr. Gas accumulation
in the bed is estimated to be less than 3% of the bed volume and it resulted
in a bed pressure drop 2 to 2.5 times the pressure drop without gas. The
bed pressure drop at a superficial velocity of 4.1 cm/min with gas was in the
8-9 psig range, compared to 3.5-4.5 psig without gas. After a gas inventory
has been established in the column (i.e., once gas voids form in the column)
the pressure drop is only weakly affected by the generation rate. After
shutdown, part of the gas inventory disengages from the bed and bubbles in
streams from the top of the bed. The axial gas inventory upon shutdown
remains to be determined. The column was able to eliminate 16 times the
design-basis maximum gas generation rate without apparent disruption of
the bed.

In a three-column processing train, the gases swept from the lead column
will likely accumulate in the head-space of the next column in series. The
accumulation of these gases (hydrogen and oxygen) creates a hazard due
to the potentially explosive nature of this mixture. It has been proposed that
the gas entrained with the effluent be separated from the liquid prior to
feeding downstream columns. Methods for removing this gas between
columns need to be evaluated and demonstrated. The effect of entrained
gas on downstream columns needs to be understood.

7.2.4.2 Gas Disengagement

7.2.4.2.1 FY00 - Current Work

Encouraging information indicating that gas generated in the column
escapes through the bottom of the column without causing flow disruptions
shifts the emphasis of gas generation research into different areas.
Hydraulic aspects can now address gas disengagement issues. Tall-column
apparatus at ORNL will be used to test prototypical equipment to perform
gas disengagement. A variety of industrial equipment will be tested for this
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purpose. The use of hydrogen peroxide for non-radioactive examination
offers potential benefits over a test under irradiation.

Many questions and concerns about the CST process are related to
equipment design and operation. These have not been previously
addressed and have been carried as uncertainties and risks. A number of
these questions and concerns must be addressed. SRDE will evaluate
different column designs and configurations (see above) with the goal of
minimizing complexity and cost while providing for optimum performance of
CST. The design specifications for gas-disengagement equipment resulting
from this evaluation will be provided by SRDE to this task as input for
equipment procurement by ORNL.

The existing pilot-scale tall column used in FY99 to evaluate CST physical
stability, CST handling properties, and gas behavior will be fitted with gas-
disengagement equipment. This gas-disengagement equipment will be
tested for effectiveness using waste simulants and hydrogen peroxide
addition to generate gas. PIs will modify and improve the tall-column design
characteristics to adapt it for this task. The CST fixed-bed support screen
design will be improved to better simulate full-scale flow-through column
operation. Instrumentation and control systems will be slightly modified and
upgraded. Column-effluent piping will be modified for installation of the gas-
disengagement device. After installing the gas-disengagement device, the
system will be tested and operated under various conditions to fully evaluate
the performance of the device.

7.2.4.2.2 FY01 - Future Work

WSRC will develop the gas-disengagement Preconceptual Design Package
(PCDP).

ORNL will evaluate the performance of the gas-disengagement equipment.
A report on the performance of this equipment will be drafted, reviewed and
approved. ORNL will provide technical support to evaluate the alternate
column configurations. If warranted, a prototype column will be procured.
Testing of the prototype will begin in FY02 to evaluate operating conditions.

7.2.4.3 Cs Loading Under Irradiation

7.2.4.3.1 FY00 - Current Work

An overall technical understanding of the CST Non-Elutable Ion-Exchange
process is needed to design, construct, and deploy a full-scale facility for
treatment of high-level salt waste. One of the concerns associated with
deployment of CST is the effect of gas generation from radiolysis of water
within the operating CST flow-through column. Calculations and testing are
needed to determine the effect of gas generation on the performance of
CST in a flow-through column.

SRTC and ORNL will collaborate to study the effect of radiolytic gas
generation on the Cs-removal performance of CST. The calculation of gas
generation in large columns will be improved. The rate and location of
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bubble formation during Cs loading will be defined. Diffusion rate of gases
out of CST particles will be estimated and compared with experimental
results.

Batch tests performed by SRTC in FY99 indicated that a loss of CST
capacity can be expected when irradiated under expected conditions.
Additional testing will examine the aspect of Cs-removal performance in the
presence of gas generation. The use of the HFIR for a radiation exposure
test is being planned. This test offers a number of attributes for study but
can also confound the study of the Cs ion exchange. Currently, a team of
researchers from SRTC and ORNL are examining the benefits of each test.

A test capsule containing a small flow-through column packed with ~20 mL
of CST has been designed and will be fabricated for insertion and irradiation
in a spent fuel element of the HFIR test facility. The column will be
connected to simulant feed and coolant transfer lines that are routed
vertically upward through and out of the pool via an access port to the feed
station transfer pumps and holding vessels. Simulant containing cold Cs will
be pumped to the CST column using low-pulsation gear pumps in order to
load the Cs onto the CST. The performance of this column system will be
carefully characterized under a range of operating conditions prior to
irradiation. The radiation dose received by the column of CST will be
representative of what is expected for treatment of SRS HLW supernate.
The test system will be designed for continuous feed of simulated HLW
supernate containing nonradioactive Cs and will include a cooling system to
maintain the temperature of the column below 35°C. The coolant (ethylene
glycol solution) will be chilled and transferred to the column using gear
pumps. Samples of the supernate will be collected every 4 h for Cs analysis
and a Cs-loading curve will be generated from the data. The loading curve
will be compared to baseline column performance data to determine the
effect of radiolytic gas generation on CST loading capacity and mass-
transfer zone length.

7.2.4.3.2 FY01 - Future Work

SRS will draft an interim report on the gas-generation calculations. The
interim report will be reviewed and approved. The calculations will include
temperature effects on Cs loading. A final report will be drafted, reviewed
and approved.

ORNL will continue HFIR in-pool tests of the test capsule. After the tests,
the test rig will be removed and decontaminated. An identical Cs-loading
test will be performed in the absence of radiation to compare with the data
obtained from the HFIR test. These data will ascertain if the gases
generated in the pool experiment impaired the CST loading characteristics.
Data from the tests will be collected. A report will be drafted, reviewed and
issued.

Revised: October 2, 2000
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7.2.5 CST Hydraulic Transfer

7.2.5.1 Previous Results

Pumping tests conducted during prior research in a recirculating loop
showed that a 24 wt% slurry of CST in water can be transported at fluid
velocities of 4.3 ft/s (45 gpm in a 2-in. pipe) with no visible settling of the
CST particles. A 5 wt% slurry will stay suspended at a velocity of 3.8 ft/s.
The CST was easily mobilized after purposely plugging sections of pipe.
The CST particles were rapidly broken up in a centrifugal pump into very
small particles (<150 micron). A progressing cavity (Moyno) pump caused
less damage to the CST particles.

Additionally, slurries of CST in water showed low abrasivity to 304L
stainless steel and moderate abrasivity to A106 carbon steel. However,
results indicated that supernate-containing slurries were less abrasive to
A106 carbon steel. Of importance to the CST flowsheet, mixtures of
received CST and SRS sludge simulants showed minimal tendency to
cause caking or hard layers.

CST was easily sluiced into and from the ion exchange column using water
and air. The as-received CST is slightly acidic and contains fines that are
generated during shipping. The CST is pretreated by stabilizing the pH with
dilute NaOH, then backwashing with water to remove any fines. The CST
had been pretreated for the ORNL Cs Removal Project. The CST was
added to the column in three batches, and the column was backwashed
after each batch to remove any fines generated during sluicing. The column
was backwashed with tap water at flow rates up to 1.2 L/min after the first
and second batches of CST were added to the column, and

up to 0.6 L/min after the third batch was added. The CST bed was
expanded by at least 50% during the first and second backwashes, but by
only 20% during the third backwash due to lack of space in the column.

Hydraulic tests were conducted during the previous studies to obtain data
useful for column operation. Pressure drop through the column, across the
Johnson screen, and the effect of flow rate on pressure drop were
measured. The column-pressure drops for the first four tests ranged from 17
to 23 psig. The pressure drop at the top of the bed where a layer of fines
and fragments of CST and other materials existed accounted for 60% to

http://apps.em.doe.gov/ost/mainpubs.html
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70% for the pressure drop. After the bed was expanded to redistribute these
layers, the pressure drop stabilized in the 7 psig range at 5 cm/min
superficial velocity. The pressure drop across the column calculated by the
Blake-Kozeny equation of 6.7 psig is in good agreement with the 7.4 psig
pressure drop observed in Hydraulic Test 6. The pressure drops in the bed
at the nominal flow rate were relatively constant and varied from 0.35 psig/ft
to 0.45 psig/ft. The pressure drop across the Johnson Screen remained
constant throughout the six tests, ranging from 0.45 psig to 0.55 psig. No
channeling was detected. The pressure drop across the Johnson Screen
did not increase, indicating no accumulation on the screen.

Prior to sluicing the CST from the column, the supernate simulant in the
column was displaced with 2 M NaOH, and then the NaOH was displaced
with deionized water. Water, rather than supernate simulant, was used to
sluice the CST and facilitate handling of the spent CST. The two-step
displacement process was used to avoid possible precipitation of AlOH from
the supernate simulant if the pH of the solution was lowered during mixing
with the water.

The column was pressurized, and then the bottom sluice valve was opened.
The CST and water flowed up through the 1-inch-sluice line to the level of
the top of the column and then back down into a plastic tank. Because of
the restricted air supply, the CST and water flowed rather slowly from the
column into the collection tank. The water interface moved slightly faster
than the CST interface, leaving about 17 cm of CST in the bottom of the
column after the first sluicing. The sluicing took 2.3 minutes, so the average
flow rate was 10 L/min, and the average velocity in the sluice line was 33
cm/sec.

Another aspect of DWPF operation is accurate slurry sampling using the
Hydragard sampler. The particle size of the as-received CST ranges from
200 – 800 micron, significantly larger than the borosilicate glass formers
(frit). This raises two technical issues regarding homogeneity and sampling
of CST slurries of DWPF. A series of tests were conducted to address these
issues. Four tests used batches of aqueous slurries of 10 wt% CST and the
remaining tests used three different batches of sludge-based slurries.

Sampling studies of the mixture of CST, frit and sludge using the
Hydragard® sampler did not show uniform results when compared with
grab sample taken from the feed tank. The Hydragard® samples exhibited
12% frit depletion. As expected, the sludge-frit slurry with large as-received
CST particles repeatedly plugged the Hydragard® sampler.

The CST has been engineered into material with an average particle
diameter of around 500 microns for use as packing in the ion exchange
columns. Smaller particles would give excessive pressure drop through the
column. However, as noted above, preliminary testing44 has shown that the
DWPF Hydragard valve is not capable of sampling sludge with as-received
CST. Previous work during the DWPF startup configured the Hydragard
sampling system to accurately sample sludge with frit particles that are
nominally about 175 microns in diameter (acceptable size range 80-200
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mesh). Therefore, we assume that if the CST particles can be reduced to
the size of frit particles or smaller they will be representatively sampled by
the Hydragard system.

Size reduction of the spent CST resin introduces another unit operation into
the proposed flowsheet. To select the best method for accomplishing CST
particle size reduction, literature was reviewed and other DOE sites were
contacted about their experience with similar processes. In particular,
personnel at the Hanford Site’s K Basin were contacted about their
experience at that site in grinding sludge particles and personnel at the
West Valley Demonstration Proejct were contacted about their experience
in grinding zeolite. The results of these reviews are summarized below.

Criteria selected for evaluating a method of particle-size reduction are: (1)
the method must be capable of processing a wet slurry of CST solids in
water. Preliminary flowsheet estimates are based on a 10 wt% slurry of CST
in water; (2) It would be highly desirable to accomplish the size reduction in
a single pass through the equipment; (3) The process should offer good
control over maximum particle size; (4) The equipment must be capable of
remote operation for radioactive service and have low maintenance
requirements.

A preliminary literature review quickly showed that numerous particle-size
reduction methods exist using process equipment of various designs. One
particularly attractive piece of equipment is the Dispax-Reactor marketed by
IKA Works. IKA Works is an international company known as a leader in the
high shear mixing and dispersing industry. The company is based in
Germany with a subsidiary IKA Works USA located in Wilmington, North
Carolina. The Dispax-Reactor is designed to uniformly disperse a solid
material in a liquid flow stream and is capable of wet grinding to provide a
specified maximum particle size. The equipment contains a series of rotors
with controlled gear tooth clearances. West Valley Demonstration Project
(WVDP) personnel tested IKA Works equipment and found it unsuitable for
their application. The WVDP zeolite slurry waste is contaminated with sand
and rust; metal particles in the slurry damaged the gear teeth in the IKA
equipment.

A kinetic grinding system from Micro Grinding Systems, Inc., was one of the
most promising technologies identified for reducing particle size of 105-K
East Basin sludge on the Hanford site and was the technology chosen for
processing contaminated zeolite stored in a waste tank at WVDP. The
zeolite must be slurried out of the waste tank and pumped into another tank
as part of the processing operations. The raw zeolite has a particle size
distribution very similar to that of the CST. This grinder passes the slurry
through a cylinder containing steel or ceramic balls or cylinders that are
continuously vibrated. The impact from the objects in the cylinder crushes
the particles in the feed slurry providing the grinding action. Tests at WVDP
showed that 800-900 micron size particles were ground 98-100% below 200
microns and about 90% below 100 microns.

7.2.5.2 Develop And Test Size-Reduction Method
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7.2.5.2.1 FY00 - Current Work

Grinding tests will be contracted to both IKA Works and Micro Grinding
Systems. The IKA equipment best meets the process selection criteria. It is
anticipated that the spent ion-exchange resin will be significantly cleaner
than the WVDP zeolite slurry. The spent resin should not contain tramp
metal and should therefore be more suitable for size reduction with the IKA
equipment. However, based on WVDP experience, it is also highly desirable
to evaluate the Micro Grinding equipment for CST particle size reduction. It
is anticipated that it will be more difficult to control the particle size with the
Micro Grinding system and that additional work will be required to establish
optimum operating parameters such as slurry concentration and flow.
However, WVDP has successfully ground zeolite with very similar
specifications to the SRS CST application using this equipment. This
equipment is mechanically very simple which may facilitate its use in
radioactive service.

The CST tests will grind approximately 50 pounds of solids. With the IKA
equipment, a nominal 10 wt% slurry can be used as feed. At 10 wt%, about
50 gallons of slurry can be made. This should provide sufficient data for a
preliminary evaluation of the equipment. SRTC personnel will observe the
test and make a subjective evaluation of equipment operability. The size
distribution of the ground CST will be determined.

Because the Micro Grinding system is most efficient at higher slurry
concentrations, it may not be possible to test a 10 wt% slurry on this
equipment. The vendor will be consulted and their experience with WVDP
zeolite will be used to estimate the desirable slurry concentration.
Preliminary indications are that 50 pounds of CST would provide sufficient
material for a test grind. Micro Grinding is located in Little Rock, Arkansas.

Size reduced CST from both tests will be returned to SRTC for evaluation of
mixing, settling and resuspension characteristics. The material will also be
available to makde additional melter feed slurries that can be used to help
determine the cause for previous non-representative sampling.
Resuspension and homogenization of size-reduced CST will be
investigated. A report on CST size reduction will be drafted, reviewed and
approved.

7.2.5.2.2 FY01 - Future Work

The technology to perform on-line measurements of CST slurry
concentrations will be assessed and the literature on this topic will be
reviewed. Sampling and measurement of CST concentrations prior to size
reduction would be difficult because as-received CST settles very quickly.
On-line measurement would eliminate the need for this sampling and
analysis.

Further testing of CST size reduction will take place. From the preliminary
testing in FY00 we plan to select one technology for further evaluation. At a
relatively modest cost a small-scale grinder can be leased or purchased.
The grinder will be installed at SRS and used to demonstrate long term
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grinding and possible process configurations. CST on-line particle-size and
concentration analysis will also be evaluated in this system. The transfer
line from the CST accountability tank to the DWPF SRAT will be constructed
and tested. Quantitative transfer of CST/water slurries, as-received and
size-reduced, from the DWPF feed tank will be demonstrated.

7.2.5.3 Develop Representative Sampling of CST/Sludge/Frit
Slurry

7.2.5.3.1 FY00 - Current Work

The operation of the Hydragard sampler with slurries of size-reduced CST
will be tested and compared to operation with sludge/frit slurries in order to
determine minimal size distributions for adequate CST slurry sampling.

7.2.5.3.2 FY01 - Future Work

Testing will continue with additional Hydragard experiments at various flow
rates with size-reduced CST. CST reduced in size to both 175 microns (frit
particle size) and 20 microns will be tested. Modification of the Hydragard
sampler will be examined if sampling of size-reduced CST is not acceptable.
Tests of themixing technology required to obtain a homogeneous slurry of
CST in water and enable material accountability in the feed tank will
continue.

Revised: October 2, 2000

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 7.2.6 Coupled DWPF Operation

http://emslws03/tfa/spp/7-2-6.htm[10/13/2009 11:34:34 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Next

7.2.6 Coupled DWPF Operation

7.2.6.1 Previous Results

Processing within the DWPF would include the addition of IONSIV™ IE-911,
loaded with Cs, to the sludge and frit slurry prior to vitrification. This addition
would occurs in the Slurry Receipt Adjustment Tank (SRAT). The DWPF
process then adds chemicals – including formic acid – to adjust the redox
potential of the mixture. The presence of noble metals catalyzes the
formation of hydrogen gas, which poses a safety control concern for
operations. The total gas release also can promote foaming in the process
vessels. Little information existed on the ability of IONSIV™ IE-911 to sorb
noble metals and alter the amount of gases formed. Hence, personnel
conducted process simulations at bench scale and at small pilot scale
(1/240th DWPF) to examine this risk.,

Major conclusions from the testing included the following. The maximum
observed SRAT hydrogen generation rate was 0.0034 lb/hr (scaled to a
6000 gallon DWPF sludge batch) and occurred during the sludge-only run
without CST present. The maximum hydrogen generation occurred at the
end of the SRAT reflux cycle and is about 0.5% of the current DWPF limit of
0.65 lb/h. The maximum SME hydrogen generation rate was 0.012 lb/h
(based on a 6000-gallon DWPF sludge batch), which occurred in the size-
reduced CST run. This maximum hydrogen generation occurred at the
beginning of the SME dewater cycle and is about 5% of the current DWPF
limit of 0.23 lb/h. The size-reduced CST runs produced slightly more
hydrogen than the as-received CST but still far below DWPF limits.

Since these studies suggested no significant concerns, the program
deemed that no additional work was necessary in this area before selection
of a preferred process.
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7.2.7 DWPF Melter Operation

7.2.7.1 Previous Results

A variability study addressing the compositional changes in sludge and frit
was examined with a statistical designed approach.47 The sludge, frit and
CST loading were varied in order to assess the operating window for glass
composition in DWPF. The existing models were used to predict the
processing and product properties for each of the compositions. Due to the
large difference in composition, it was unclear whether the models were
applicable in this compositional region.

The results indicate that the viscosities and liquidus models for the
CST/sludge glasses appeared adequate to cover the different compositional
regions. Glasses at reasonable loadings of CST and sludge had durabilities
acceptable for DWPF. However, the durability model under-predicts the
measured PCT values.

In this phase of research, twenty-two glasses containing Purex sludge and
three glasses containing HM sludge were fabricated and tested.48 The
fabricated glasses were tested for durability using the 7-day Product
Consistency Test (PCT) and characterized by measuring the viscosity at
1150°C and by determining an approximate, bounding liquidus temperature.
The current models used by Defense Waste Processing Facility (DWPF) for
predicting durability, viscosity, and liquidus temperature were applied to all
25 glasses. The goal of this work was to identify any major problems from a
glass perspective, within the scope of this effort, which could potentially
preclude the use of CST at DWPF. As part of this study, product and
property model predictions were made using targeted, measured, and bias-
corrected measured compositions of the glasses. It was demonstrated that
the results were essentially insensitive to the type of composition used in
these models. This provides evidence that the glasses produced were close
to the targeted compositions, and that the analytical measurements were of
high quality.

The results indicated all 25 glasses were very durable as measured by the
PCT. The PCT values clustered within the interval from 0.64 to 0.91 g/L for
boron for all of the Purex glasses except one and ranged from 0.37 to 0.43
g/L for boron for the HM glasses. The values for the other elements were
similar. For comparison, the reference Environmental Assessment (EA)

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - 7.2.7 DWPF Melter Operation

http://emslws03/tfa/spp/7-2-7.htm[10/13/2009 11:34:35 AM]

glass has a boron rate of 16.7 g/L. A remarkable finding from this study was
the highly clustered nature of the results. The 22 Purex-loaded glasses
clustered tightly in one region, whereas the HM glasses clustered at an even
lower value for boron release.

The DWPF's Product Composition Control System (PCCS) durability model
predicted values for boron release that were generally greater than the
upper 95% prediction limit of the model. This type of behavior has been
observed before for a range of glasses predicted to be very durable. The
highly clustered nature of the results suggests that model revisions could be
made to ensure glass durability. The DWPF homogeneity constraint was not
developed for glasses within the compositional region defined for these 25
glasses. The results from this study reveal that the measured durabilities
are not correlated to the values of this homogeneity constraint for these
glasses. This is evident from the tightly clustered PCT results.

For this study, the liquidus temperature was bounded by performing 24-hour
isothermal holds (as required) for the glass melts at 900°, 950°, 1000°, and
1050°C. X-ray diffraction (XRD) was used to detect crystallization, in this
case Trevorite. For the 22 wt% Purex glasses, no crystals were detected in
the bulk at 900°C or at the top surface of the glasses. For the 26 wt% Purex
glasses, only two of the six glasses had bulk crystals after 24 hours at
900°C, and crystallization was no longer evident after the 24 hour hold at
950°C. For the 30 wt % Purex glasses, crystals were evident at higher
temperatures but below the XRD detection limit at 1000°C. Given the fact
that liquidus temperatures were only bounded, the 30 wt% loading of Purex
may be near or at the edge of acceptability for liquidus. Surface
crystallization was evident on top of the glass surface near the glass-
crucible interface after some of the heat treatments. This crystallization was
not considered as evidence in the determination of the approximate liquidus
temperature. For HM glasses, no crystals were detected in the bulk or on
the surface after 24 hours at 900°C.

The melt viscosity for many of these glasses was measured and the results
reported at 1150°C (nominal temperature of the glass within the DWPF
melter). For the Purex containing glasses, all viscosities were well within the
DWPF range of 20 to 100 poise. The viscosity model, in general, over-
predicted the measured viscosities. This is not surprising given the fact that
the model was not developed for glasses incorporating CST elements. On
the other hand, the HM sludge-containing glasses had, as predicted,
viscosities at 1150°C (~160 poise) that were far above the 100 poise limit.
Thus, the HM sludge-containing glasses fabricated for this study are not
acceptable for processing in the DWPF. Although no Blend sludge glasses
were fabricated, viscosity predictions for these glasses suggest that
viscosity values may be close to 100 poise, or the upper limit for DWPF
operations.

Test results indicated the aqueous slurry of as-received CST could not be
mixed effectively with an agitator speed representative of DWPF processes.
However, the slurry can be easily re-suspended by the agitator. The agitator
system could not reduce the CST particle size. Prolonged repeated pumping



TFA - 7.2.7 DWPF Melter Operation

http://emslws03/tfa/spp/7-2-7.htm[10/13/2009 11:34:35 AM]

of the slurry through a centrifugal pump did show evidence of particle size
reduction.

7.2.7.2 FY00 - Current Work

No work in this area is funded currently.

7.2.7.3 FY01 - Future Work

Transfer of CST/sludge/frit slurry from the melter feed tank to the melter
without separation of CST or frit from the slurry will be demonstrated. A
fresh batch of melter feed material will be prepared in the Glass Feed Prep
System (GFPS) using new size-reduced CST and frit specific for the CST
process. A mock up of th emelter feed loop will be constructed and tested to
demonstrate that CST/water slurries can be fed to the DWPF melter without
material segregation.

In the area of glass chemistry, properties and issues related to crystal
growth kinetic effects will be examined. The glasses would be characterized
by PCT and XRD. The aim of this work would be to ensure that amorphous
phase separation would not occur with centerline cooling, for example, since
this could have a deleterious effect on the durability of the glass. This work
is required since the previous variability study looked only at rapidly
quenched glasses.

A second area would be to investigate the effect independent variation of
chemical constituents of the sludge or frit. In a major variability study,
ranges are established for each element, and a statistically designed set of
glasses is identified which not only covers a larger region of compositional
space, but also provides the potential for revealing (or confirming)
relationships between the properties and the glass compositions. A
statistically generated set of glasses that will provide more evidence on the
size of the operating window is required.

A third research scope would examine non-bounding measurements of the
liquidus temperatures. ASTM liquidus temperature measurements need to
be performed on those glasses showing th greatest propensity towards
crystallization. The new liquidus model needs to be tested for these systems
(Spinel formers).

A fourth area would include a thorough search (beyond scanning electron
microscopy) for phase separation. This type of investigation requires use of
transmission electron microscopy (TEM) and/or other high-resolution
techniques. Although the strategy used in work to date assumes HM and
Purex containing glasses would cover the extremes, a Blend sludge (a
combination of the HM and Purex sludges) glass must be prepared and
tested to verify these glasses based on extremes of composition bound the
range of glass properties. The variability study was performed only with
rapidly quenched glasses. Since the homogeneity discriminator indicated
that most of th glasses would be phase separated, this apparent
discrepancy needs to be resolved. The kinetic effects above will provide one
set of data from PCT tests to help resolve this, but additional tests to search
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for phase separation should be performed. No Blend sludge glasses were
fabricated as part of the previous study and glasses should be fabricated
and tested with this sludge type as (1) confirmation that acceptable glasses
can be fabricated and (2) for use in the items identified above. In addition,
experiments would be performed to determine if there is a solution to the
high viscosity problem encountered with HM sludge. This involves use of
models to adjust the frit, reduce the viscosity, and still meet the other
requirements. Several glasses would then be fabricated and tested based
on the results of the model calculations.
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7.3 Caustic Side Solvent Extraction

Prior to treatment by solvent extraction, actinides are removed from the
waste by absorption with MST. The resulting slurry is then filtered to remove
the MST and sludge solids.

The CSEX process utilizes a novel solvent made up of four components:
calix[4]arene-bis-(tert-octylbenzo-crown-6) known as BOBCalixC6, 1-
(2,2,3,3-tetrafluoropropoxy)-3-(4-secbutylphenoxy)-2-propanol known as
modifier Cs7SB, trioctylamine known as TOA, and Isopar L® ™, as a diluent.
The solvent is contacted with the alkaline waste stream in a series of
countercurrent centrifugal contactors (the extraction stages). The resulting
clean aqueous raffinate is transferred to Saltstone for disposal. Following Cs
extraction, the solvent is scrubbed with dilute acid to remove other soluble
salts from the solvent stream (the scrub stages). The scrubbed solvent then
passes into the strip stages where it is contacted with a very dilute (0.001
M) acid stream to transfer the Cs to the aqueous phase. The aqueous strip
effluent is transferred to the DWPF.
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7.3.1 R&D Roadmap Summary – Caustic Side Solvent Extraction

Achieving critical project decision milestones requires completion of important science and technology activities.
Failure to meet technology insertion milestones into the integrated project schedule will delay startup of the salt
removal process. This will result in inadequate tank storage space availability, jeopardizing DWPF operations
and other SRS missions, along with significantly impacting the ability for SRS to support the complex relative to
new missions.

The Science and Technology Roadmap (Figure 9), a subset of the overall Salt Disposition Project roadmap,
defines needs in the following three basic categories:

Process chemistry,
Process engineering, and
HLW System interface.

The data resulting from these activities and the uses of the data in each phase of the project are discussed in
Section 7.2.1. Process chemistry includes data on the thermal and hydraulic transport properties, reaction
kinetics and mass transfer properties that are needed to finalize the conceptual design. These data are used to
establish the physical and engineering property basis for the project and detailed design. Examples of key
decisions resulting from these activities include selecting tank mixing technology, selecting filtration technology,
selecting reactor design, and finalizing the process flowsheet.

Physical property and process engineering data from engineering scale tests will be developed during the
conceptual design phase. Confirming performance data will be developed during unit operations testing to
support preliminary design. These data are needed to resolve issues related to equipment sizing, specific
equipment attributes, material of construction and operational parameters such as pressure drop and
requirements for temperature control. A key deliverable for this phase is demonstrating that the individual
components will function as intended in support of establishing the design input for the final design stage of the
project.

Integrated pilot facility operations will be completed during final design to confirm operation under upset
conditions to establish the limits of operation and recovery, the limits of feed composition variability, and confirm
design assumptions. This testing directly supports development of operating procedures, simulator development
and operator training.

Additional development and testing during the conceptual design phase will help assure proper feed and product
interfaces of the Cs removal process with the HLW Tank Farm, DWPF and the Saltstone Facility. The issues of
concern include assurance of glass, waste feed blending and characterization and waste acceptance. Note that
items in the "clouded" areas of the roadmap are currently under consideration as R&D scope, as part of the TFA
Roadmap Assessment effort.

This roadmap was developed in order to answer technology questions and resolve issues in order to complete
the design and construction activities of this facility in a time frame that allows HLW tanks to be decommissioned
in accord with the compliance agreements with the State of South Carolina and the EPA. The development of
this roadmap incorporated inputs from Subject Matter Experts, the Work Scope Matrix developed at the request
of DOE, Preconceptual Risks and Uncertainties, and Process Engineering Fundamentals.

For CSSX, the key issues center on the maturity of the solvent system. These issues include the stability of the
solvent (both radiolytic and chemical) the impact of minor solvent decomposition products and/or impurities on
system performance and efficiency, and commercialization of the production of the extractant and modifier. Initial
testing indicated that stripping efficiencies could be impacted by trace impurities. To address concerns related to
trace impurities, a second generation solvent was developed. Preliminary data indicates the effect of trace
impurities has been substantially reduced, if not eliminated.

http://apps.em.doe.gov/ost/mainpubs.html
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Detailed logic diagrams that illustrate the various R&D activities, their interactions, and decision points are
presented in Appendix A.

Figure 7.3. Science and Technology Roadmap for Caustic Side Solvent Extraction Cs
Removal Process
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7.3.2 Solvent Preparation

7.3.2.1 Previous Results

The initial solvent optimization work was completed as a part of the work
conducted in FY-98 as a part of the Alternative Salt Disposition Program.
The optimum solvent at that time was chosen to be the BoBCalixC6
(previously described), a modifier, 1-(1,1,2,2-tetrafluoroethoxy)-3-[4-(t-
octyl)phenoxy]-2-propanol designated as Cs3, and Isopar L® . A complete
description of this work is found in Reference49. Work during FY98
indicated that the Cs3 modifier showed significant radiolytic
decomposition.50 Work was conducted at ORNL to develop a more stable
modifier. The new modifier Cs7SBT, previously described, was developed
and indicates a greater stability than the Cs3.51 In addition, previous work
indicated that cold Cs may have to be added to the strip stream or TOA be
added to the solvent matrix to maintain the stripping efficiency.50 Adding
cold Cs was not desirable. Subsequent work has demonstrated that the
TOA addition to the solvent matrix results in more effective stripping with
impurities present.52

7.3.2.2 FY00 - Current Work

In order to standardize the solvent matrix being used in the FY00 CSSX
program, the work scope matrix designated that all of the solvent would be
prepared by ORNL. The primary work for this FY00 will be to synthesize the
modifier and makeup the required solvent for all R&D work being conducted
this FY and in early FY01. This will include the purchase of additional
extractant and the chemicals required to synthesize the modifier. In
addition, ORNL will develop a QA procedure to ensure the effectiveness of
solution performance in batch tests. The R&D program for FY00 is aimed at
finalizing the solvent matrix prior to the real waste test planned in early
FY01.

The complete scope of work is described in Reference.53

7.3.2.3 FY01 - Future Work

The solvent matrix will be chosen for the real waste tests planned in FY01.
Additional optimization of the solvent matrix may be completed if required.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - 7.3.2 Solvent Preparation

http://emslws03/tfa/spp/7-3-2.htm[10/13/2009 11:34:42 AM]

Revised: October 2, 2000

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 7.3.3 Batch Equilibrium With Internal Irradiation Of Solvent

http://emslws03/tfa/spp/7-3-3.htm[10/13/2009 11:34:44 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Next

7.3.3 Batch Equilibrium With Internal Irradiation Of Solvent

Solvent stability (chemical and radiological) is not completely understood.
The degradation products could impact the extraction capabilities of the
solvent matrix. These degradation products need to be identified. The ability
to remove these degradation products from the solvent matrix may be
required for this process to operate efficiently. The stability of the solvent,
and the ability to clean it up to prolong its useful lifetime, will be investigated.

7.3.3.1 Previous Results

SRTC personnel performed a test to determine the extraction, scrubbing
and stripping performance of the solvent system with a sample of SRS
HLW. This test employed two extraction, one scrub and three strip contacts.
SRTC personnel determined distribution coefficients for each of these
contacts. The distribution coefficient for extraction exceeds 11, versus the
design basis value of 8. In addition, the stripping distribution coefficients
proved less than 0.1, again an improvement over the design basis value of
0.2.

7.3.3.2 FY00 - Current Work

The impact of internal radiation R&D will be conducted at both SRTC and
ORNL.

7.3.3.2.1 SRTC Scope

A number of limitations existed in the initial tests described above. These
tests did not identify any minor components extracted by the solvent
system. In addition, as has been previously reported, the solvent has been
modified to include a new modifier compound.54 Also, no attempt was made
to determine the impact of self-irradiation of the samples. Furthermore,
previous testing only explored the performance of material from a single
source. Therefore, HLW process engineering personnel requested the
Savannah River Technology Center to explore the performance of the new
solvent system for both Cs and other trace components with HLW under a
complete range of conditions representative of the various types of waste
stored in the SRS tank farm.55 These tests were also directed to explore the
impact of self-irradiation on solvent performance.

http://apps.em.doe.gov/ost/mainpubs.html
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The first phase of this testing will investigate the proclivity of the solvent
system to extract species from the aqueous phase. Experiments will use
samples obtained from at least six HLW tanks. Current plans propose the
use of samples from Tanks 13H, 30H, 35H, 33F, and 46F. These tanks
include the Waste Removal, Concentrate Receipt and Canyon Receipt
Tank. These samples will all be filtered prior to testing. The tests will initially
contact the solvent with HLW. Subsequently, SRTC personnel will contact
the solvent with scrub and strip solutions. The scrub solution will contain
0.05 M nitric acid and the strip solution will contain 0.001M nitric acid. SRTC
personnel will analyze the aqueous phase following each of these contacts.
This sequence will be conducted twice. Following the last strip contact,
SRTC personnel will analyze the organic phase to determine the presence
of any components accumulated in the solvent system by ICP-MS and other
appropriate methods.

A second set of tests will expose these solvents to internal radiation from
137Cs while continuously agitating. SRTC personnel will sample the organic
phase after approximately ¼ and ½ the anticipated annual doses for each of
the aqueous/organic mixtures. Analysis will include determination of the DCs
(distribution coefficient for Cs) after contacts, measurement of the
concentration of the various solvent species and determination of the
concentrations of any detectable degradation products. SRTC will develop
and implement an HPLC technique for measuring solvent. Other potential
analytical techniques include gas chromatograph-mass spectroscopy (GC-
MS).

A complete description of these tests is found in Reference.57

7.3.3.2.2 ORNL Scope

The ORNL internal exposure tests will use a simulant solution spiked with
137Cs. The experimental protocol will mirror the SRTC tests so that direct
comparisons can be made between the simulant tests and real waste tests.
Since the ORNL tests will be using simulants instead of real waste, the
aqueous volumes will be larger. A complete description of these tests can
be found in Reference.57

7.3.3.3 FY01 - Future Work

Some of the work described above will continue into and be completed in
FY01. Additional work may be required depending on the results of the
current experimental program.
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7.3.4 Batch Equilibrium With External Irradiation Of Solvent

Batch-equilibrium hot cell tests will be conducted with SRS high activity
waste (internal Cs-137 exposure) with following variables:

Modifier alkyl group structure
Diluent structure
Temperature and mixing

7.3.4.1 Previous Results

External radiation testing was conducted at SRTC during FY98 as a part of
the Alternative Salt Disposition Program and is described completely in
Reference . These experiments indicated that the extractant and modifier
were stable at an exposure equivalent to three years of radiation from
processing. The modifier degraded approximately 3% and the extractant
only 1%. These experiments indicated no significant impact on stripping,
extraction or scrubbing from the irradiation. Additional testing indicated that
the stripping DCs became unacceptable above 4 Mrad exposure.

Proton NMR analysis of solvent Cs3B/120L exposed to 1, 4, 8, and 25 Mrad
gamma radiation (60Co source) shows that while the Cs3 modifier appears
to be intact, the BoBCalixC6 appears to break down. Note: Reid Petereson
presented data to show that calix degradation was minor.

The performance of solvent Cs3B/150L following irradiation showed DCs on
extraction to first decrease at low radiation exposures before increasing at
higher exposures, indicating that smaller BoBCalixC6 fragments (possibly
phenols or catechols) may have formed which can enhance Cs extraction.
The DCs on scrubbing was surprisingly unchanged as a function of radiation
exposure, but on stripping was observed to increase with increasing
radiation exposure, reaching an unacceptable level by 4 Mrad exposure.

7.3.4.2 FY00 - Current Work

The preliminary tests described above were performed with simulated waste
solution. These preliminary tests determined the susceptibility of a
calixarene based solvent system to radiation damage.58 A number of
limitations existed in these preliminary tests. These tests did not
continuously agitate the solutions. Also, irradiation exposure only occurred
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in the presence of simulated waste solution. In addition, the solvent matrix
has been modified by the introduction of a new modifier compound.54

Therefore, HLW Engineering requested SRTC to explore the stability of the
new solvent system under a complete range of conditions representative of
the expected conditions in the proposed process.55 These tests will
examine the impact of the following variables modifier alkyl group structure,
diluent, and mixing.

Four different solvents will be studied in these experiments. All of these
solvents will employ calix[4]arene-bis(t-octylbenzo-crown-6) (BOBCalixC6)
as the extractant. Other components of the solvent will likely include the
proprietary CS-7SB modifier, trioctylamine, as a suppressor and Exxon
Isopar L® as diluent. Another solvent will consist of BOBCalixC6, the
proprietary CS-6 modifier and the Exxon Norpar® diluent. Testing will also
use two solvent systems; the first will consist of the proprietary CS-6
modifier and Norpar®

These tests will involve exposure of these solvents to external radiation from
a 60Co gamma source with samples continuously agitated. The base test
will expose the samples to ¼, ½, 1 and 2 times the annual exposure for
each aqueous phase. For the next two solvent systems, experiments will
use ¼ and 1 times the annual exposure. The final examination will use the
annual exposure. Also, each of the O/A ratios present in each test will
represent the O/A ratio anticipated in the proposed process. Each extraction
test will employ approximately 25 mL of solvent (with measurements
performed in triplicate) while the tests with the scrub and strip solutions will
employ 50 mL of solvent. The Co source will be cooled. Previously, this has
limited temperatures in the source to between 30 and 40° C. At these
temperatures, little degradation of the solvent should occur for the short
periods of time that the solvent is in the source.

At the completion of each irradiation, SRTC personnel will analyze the
samples. Analysis will include determination of the DCs after irradiation,
measurement of the concentration of the various solvent species, and
determination of the concentrations of any detectable degradation products.
Analyses will occur in parallel at both SRTC and ORNL. SRTC will develop
and implement an HPLC technique for measuring solvent quality while
ORNL will likely use NMR to determine solvent quality. Other potential
analytical techniques include GC-MS, Fourier Transform Infrared (FTIR) and
electrospray mass spectroscopy. Physical properties of the exposed solvent
will also be measured. One potential measurement will be determination of
break times for the solvent/aqueous mixtures.

Based on the results obtained from this initial set of tests, it may prove
necessary to perform additional tests to further investigate the impact of
irradiation exposure of some of the alternative solvent systems. In addition,
results obtained from this test program may identify potential solvent
cleanup processes.

This work is described in more detail in Reference.59
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7.3.4.3 FY01 - Future Work

Some of the work described above will continue into FY01. Additional work
may be defined as a result of the work described above.

Revised: October 2, 2000

 

Background | Tank Sites | Key Accomplishments | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann
Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 7.3.5 Solvent Physical/Chemical Properties

http://emslws03/tfa/spp/7-3-5.htm[10/13/2009 11:34:48 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

Next

7.3.5 Solvent Physical/Chemical Properties

Physical property data for the solvent matrix must be determined. A better
understanding of process equilibrium and chemistry fundamentals, such as
the distribution and impact of minor components, and the solubility behavior
of components and degradation products as a function of temperature, must
be detained. Experiments will be conducted to determine this information.

7.3.5.1 Previous Results

7.3.5.1.1 Chemical Stability

No degradation of the BoBCalixC6 was observed following continuous
contact with alkaline SRS#2-1 simulant for up to 570 hours at 53 ± 2ºC.
However, the Cs3 modifier was degraded by 50%, causing a reduction in
the DCs on extraction. The DCs on stripping was observed to increase
slightly. The Cs3 degradation products are as yet unidentified, and cannot
be washed out with 0.5 M NaOH. However, their presence does not strongly
impair the functioning of the solvent. Refreshing the degraded solvent by
replacing the Cs3 modifier that was decomposed with fresh Cs3 results in a
near restoration of the DCs obtained on extraction and scrubbing with
pristine solvent. However, the DCs on stripping were somewhat higher
(0.045, 0.098, 0.109, respectively for the first, second, and third stripping
contacts) than those obtained for the pristine solvent control (0.024, 0.032,
0.124).

By NMR, the solvent appears to be stable to 43 days of continuous contact
with 50 mM nitric acid scrub solution at 53 ±2°C. No degradation of either
the BoBCalixC6 or the Cs3 modifier was observed.

Stability studies conducted at 25°C between the solvent and the SRS#2-1
simulant reveal the same type of degradation as observed at 53°C, only at a
much slower rate. The solvent retained 88% (DCs = 10.52 vs. 11.93) of its
extraction power after 360 hours continuous contact at 25°C, and 80% (DCs
= 9.575) after 648 hours (27 days) continuous contact.

7.3.5.1.2 Feed Impurities

Researchers at ORNL60 prepared simulated salt solution saturated with 0.1
mM mercury, 0.1mM lead, 0.01 mM iron, and 0.011 M silicate An additional
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test was performed using perchlorate concentrations up to 0.01 M. They
contacted this simulant with the solvent system and measured the
extraction, scrub and strip performance. The distribution coefficients for this
simulant system proved statistically identical to those obtained from simple
simulant systems that did not contain these impurities. In addition,
measurements of the concentrations of these species in the scrub and strip
solutions found no Al, Cr or Fe in the strip solution. A small quantity of Hg
transferred to the strip solution but most of the Hg (80%) remained in the
first scrub solution. In contrast, Al distributed in nearly equal amounts in the
first scrub and the first strip solutions.

Testing at ORNL and ANL indicates that feed impurities can impact the
stripping performance. Tests with simulant prepared at ANL provided
stripping distribution coefficients of approximately 0.2 following extraction.
However, tests with simulant prepared at ORNL tests performed at ANL that
had only contacted the strip solution both gave distribution coefficients of
approximately 0.02. These results suggest that an unidentified feed impurity
in the ANL simulant provided a mechanism for shifting the equilibrium to the
right, either by introducing an anionic species that facilitated the extraction
of Cs or by introducing an organic extractant for Cs. However, pilot-scale
testing (discussed below) indicates that this feed impurity did not
concentrate in the solvent phase upon multiple contacts, showing that
distribution coefficients of 0.2 will result for planned operations. The impurity
was later identified as a surfactant mixture of undecyl- and
dodecylsulfonate, common in detergents used to clean glassware.

7.3.5.1.3 Solvent Recovery

Researchers at ORNL determined the partition coefficients for the
calixarene and the modifier when the solvent contacts various aqueous
phases. The partition coefficient for the calixarene exceeded the detection
limit (106) of the test. The partition coefficient for the modifier measured
approximately 5 X 104 (i.e., less than 4M modifier in the aqueous phases).
Based on these values, the proposed system would lose less than 15% of
the low cost modifier and less than 1% of the calixarene in a year. Thus, if
all losses are due to partitioning of the extractant and modifier to the
aqueous phases, a simple decantation of the raffinate and the effluent
should prove sufficient means for solvent recovery for the purpose of
limiting the organic carryover to downstream processes. Use of decantation
would then eliminate the need for four solvent recovery stages, a kerosene
still, and a kerosene condensate tank. However, losses of the solvent due to
entrainment of the solvent as fine droplets in the aqueous phases are
expected to be much more important than partitioning losses. Thus, the
question of solvent recovery remains an important one to resolve in FY01.

7.3.5.2 FY00 - Current Work

The work planned for FY00 is described below and is more completely
described in Reference 13.

7.3.5.2.1 Phase behavior of primary solvent components
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The solubility of BOBCalixC6 will be measured as a function of modifier and
amine concentration. This will be done neat and in the presence of
flowsheet and other aqueous solutions. Third-phase formation will be taken
as a solubility limit for extraction complexes upon loading. The distribution of
the primary solvent components to flowsheet aqueous phases and wash
solutions will be determined by contacting experiments followed by pre-
concentration (disk or back-extraction) and organic analysis by HPLC, NMR,
or GC as appropriate.

7.3.5.2.2 Partitioning and migration of solute species

Experiments will include the standard batch extract/scrub/strip contacting
protocol and may also include systematic batch tests as a function of
compositional variables. Analytical methods are discussed in Reference 13.
The objective is to learn how various inorganic and organic solute species
partition between the solvent and relevant aqueous solutions, migrate
through the flowsheet, and possibly accumulate in the solvent.

Primary solvent degradation products will be examined. Selection of
degradation products will be made according to results of organic analysis,
their likely importance, and whether they can be readily obtained by
purchase or synthesis. Some limited synthesis of primary solvent
degradation products will be performed. Certain phenols, including the
starting material for the modifier, will be included here. Cations will include
all the major cations in the simulant and trace metals. Major and important
minor inorganic anions will be examined.

Lipophilic organic anions will also be examined. These anions may be
present in the waste, such as dibutylphosphate, TPB, dodecylsulfonate, and
others as recommended by SRTC. This must also be done as a function of
Cs and K concentrations. Preventative or remediative measures such as
solvent washing and anion exchange will be investigated. Partitioning of
anions to a range of alkaline or other wash solutions and to off-the-shelf or
synthesized anion-exchange resins will be systematically examined.

7.3.5.2.3 Effect of major and minor components in waste feed

This work will span FY00 and FY01. In FY00, examination of the effect of
lipophilic anions will be initiated (but not completed), as these directly
influence extraction and stripping and pose a significant degree of risk.
Effect on Cs extraction performance, including selectivity, will be tested
using a standard batch extraction/scrub/strip protocol and systematic batch
tests as a function of compositional variables.

The effect of lipophilic anions such as dibutylphosphate, TPB,
dodecylsulfonate, phenoxides, and others as recommended by the SRTC
will be examined. If an effective remediation method is available, solvent
rejuvenation will be demonstrated.

7.3.5.2.4 Batch contacting demonstration with high-activity

The purpose is to demonstrate that realistic activity levels (0.325 Ci/L) can
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be fully decontaminated (DF > 40,000 or A < 20 nCi/mL) and that the loaded
solvent can also be fully stripped without an intervening spike. The hot-cell
phase of this work will be conducted in the ORNL Chemical Technology
Division and has been described previously. When solution activity is
sufficiently low for radiochemical hood operation, solutions will be
transferred to the Chemical Analytical Sciences Division laboratories, where
the remaining contacts will be performed. Contacts will be performed in
crosscurrent batch mode. No attempt will be made to simulate counter-
current conditions. If needed, stripped solvent will be subjected to solvent-
performance evaluation and diagnostics.

7.3.5.2.5 Performance behavior as a function of feed
composition variability\

We will initiate measurement of the Cs distribution ratio as a function of the
concentration of the major ions in the simulant to support design of the
flowsheet to be tested on real waste in FY01 and to predict performance
over a range of dilutions of the waste with NaOH. The major ions will be Na,
K, Cs, Al, N3, and OH.

7.3.5.2.6 Solvent Stability, Analysis, and Cleanup of Degraded
Solvent

Samples from several SOWM items will be received and subjected to
analytical procedures and performance assessment. It should be noted that
this work is exploratory and highly dependent upon the extent of solvent
degradation and performance. Analyses and tests will be prioritized
according to the apparent severity of degradation and to the type of
information needed to diagnose and remediate any identified problems.
Thus, the plan below is used as a guide and may be subject to modification
in the course of the work.

7.3.5.2.7 Analysis

Samples will be submitted for organic analysis and may be further subjected
to other diagnostic experiments such as electrospray mass spectrometry
(ES-MS), FTIR, or NMR as warranted. There is potential for overlap with
planned the work at SRTC, as noted below for the 60Co section. The intent
in those cases will be to complement the SRTC data in cooperation with
SRTC staff and to validate data where desirable.

7.3.5.2.8 Performance Assessment

QA procedures to be used on pristine solvent include: standard batch
extract/scrub/strip protocol (if not part of the QA); third-phase formation;
break time; interfacial tension; and selectivity.

Remaining issues regarding chemical stability of the solvent will be
addressed. These include thermal stability over waste simulants containing
noble metals, over nitric acid as a function of concentration, over strip
solution, and over other solutions (e.g., wash solutions).



TFA - 7.3.5 Solvent Physical/Chemical Properties

http://emslws03/tfa/spp/7-3-5.htm[10/13/2009 11:34:48 AM]

On receipt of a sample of spent solvent (> 100 mL) from the flowsheet test
at ANL, QA tests will be performed that were performed on the pristine
solvent shipped to ANL originally. Further analysis, extract/scrub/strip
protocol, and diagnostics may be performed, if needed, according to the
nature of the results from the test.

In cooperation with SRTC, certain analyses will be performed upon receipt
of aqueous and degraded solvent samples from 60Co tests. These will
include HPLC, GPC, ES-MS, and NMR on the solvent samples. Aqueous
samples will be analyzed for organic degradation products. Performance
tests will be performed upon receipt of degraded solvent samples from 60Co
tests. These will include interfacial tension, break time, batch
extract/scrub/strip protocol, third-phase formation, and extraction selectivity.
Partitioning of degradation products to selected aqueous phases will be
determined and solvent washing with selected aqueous phases will be
tested. Anion exchange will be investigated as a possible solvent cleanup
method upon receipt of degraded solvent samples from 60Co tests.

On receipt of stripped samples of degraded samples from batch internal
radiolysis tests at ORNL-CTD, selected performance tests, diagnostic
experiments, and cleanup procedures will be tested.

7.3.5.3 FY01 - Future Work

Methods to evaluate (e.g., HPLC-MS, EM-MS, NMR, distribution behavior,
etc.) solvent quality will continue to be studied in order to specify the
baseline (pristine solvent) quality assay, in-process monitoring
requirements, and post-process monitoring (solvent meets disposal criteria).
The efforts to evaluate the effect of major and minor components expected
to be present in actual waste will continue. Partitioning behavior of organics
(e.g., surfactants, TBP degradation products) other inorganics (heavy
metals; chromate, etc.) in waste will also be studied.

Additional work is planned to provide increased understanding of the
process chemistry such as the effect of organics on extraction behavior and
the effect of minor components on distribution behavior. Planned work will
include investigation of extraction equilbria throughout the various sections
(scrub, strip) of the flowsheet.

Development of a model to help predict performance as a function of
variation of major components in the waste feed solutions will begin.

Revised: September 28, 2000
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7.3.6 Solvent Decomposition and Contactor Hydraulic
Performance

Solvent stability (chemical and radiological) is not completely understood.
Degradation products could impact the extraction capabilities of the solvent
matrix. These degradation products need to be identified. The ability to
remove these degradation products from the solvent matrix may be required
for this process to operate efficiently. The stability of the solvent, and the
ability to clean it up to prolong its useful lifetime, need to be investigated.

7.3.6.1 Previous Results

The radiolytic and chemical stability of the solvent matrix are discussed in
the above sections. Hydraulic performance of the solvent system is outlined
below.

7.3.6.1.1 Precipitate and Rag Layer Formation

Researchers at ANL performed a pilot-scale solvent extraction test.61 This
test consisted of two segments. The first segment involved a single pass of
the solvent through the process. This test lasted 90 minutes. At the
conclusion of this segment, ANL personnel drained the stages and
inspected the fluids for either precipitates or a rag layer. No significant
precipitation or rag layer formation occurred.

Following the first segment, a second segment of the test recirculated the
solvent through the contactors for a period of 3 hours. Again, at the
conclusion of this segment, ANL personnel drained the stages inspected for
the buildup of either precipitates or a rag layer. No significant precipitation
or rag layer formation occurred.

7.3.6.1.2 Phase Separation

The ANL researchers performed three measures of phase separation.61

The first of these measures determined the dispersion number for the
solvent/aqueous systems of interest. These tests show that, except for low
O/A ratios in the strip section, very good to excellent performance (i.e.,
dispersion numbers greater than 8 X 10-4) were obtained. Note that the
process design does not include operation at low O/A ratios in the strip
section.

http://apps.em.doe.gov/ost/mainpubs.html
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The second measure involved single stage hydraulic performance tests.
These tests employed a single stage contactor operated at various flow
rates and O/A ratios for the extraction, scrub and strip stages. Performance
ranged from very good to excellent (i.e., less than 1 % other phase
carryover) for all tests with the scrub and strip stages. For the extraction
stages, performance degraded at high O/A ratios with other phase carry
over reaching 20 % in some cases. Note that the process design does not
include operation at these high O/A ratios in the extraction stages.
Performance also suffered at low O/A in the extraction stages when the
organic phase serves as the initial continuous phase. While typical
operation would start with the aqueous phase continuous, upset conditions
might result in the organic phase becoming the continuous phase. Thus,
recovery from such upset should attempt to first establish the aqueous
phase as continuous.

The proposed solvent extraction process has been demonstrated on
miniature (2 cm nominal diameter) centrifugal contactors.61 In that work,
testing was first performed with a single stage contactor and then in a multi-
stage array similar to the proposed CSSX flow sheet. The modifier is
different from that currently proposed used in these tests (Cs-3). In the strip
tests, cold Cs nitrate was added to facilitate Cs removal from the solvent.
With the currently proposed modifier, addition of cold Cs is not necessary.

7.3.6.1.3 Single-stage Testing

The 2 cm centrifugal contactors were designed for 98% stage efficiency. To
evaluate the actual efficiency, tests were run in a single-stage 2 cm
contactor using the proposed solvent with various aqueous phases,
including simulated SRP waste as feed. For extraction with the simulated
waste, the measured efficiency averaged 97.1%. The scrub and strip tests
averaged 80.9% and 99.7% respectively. When flow rates were much lower
than normal, or when O/A ratios were furthest from one, the efficiency
dropped as low as 79%.

7.3.6.1.4 Multi-stage Testing

Multi-stage tests were run with two different configurations of contactors. In
the first configuration, there were ten extraction stages, two scrub stages,
and six strip stages. The second configuration contained ten extraction
stages, two scrub stages, eleven strip stages and one rinse stage. The
solvent was not recycled in the first series of tests but was recycled in the
second. The rinse stage provided a caustic wash of the solvent before it re-
entered the extraction section.

7.3.6.1.5 Results

In general, the hydraulic and chemical performance demonstrated in these
tests were good. There were some hydraulic problems associated with the
small size of the contactors used and with the effects of trace surfactants
present in the hardware. As a result of the surfactant problem, the solvent
was later modified by the addition of trioctylamine (TOA).
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7.3.6.2 FY00 - Current Work

7.3.6.2.1 ORNL - Contactor Tests using SRS Simulant Waste
and Internal 137Cs Irradiation

Throughput and phase separation

Initial hydraulic testing will be performed using a single centrifugal contactor
stage. Relative organic and aqueous volumetric flowrates (O/A ratios) will be
established at values consistent with CSSX flowsheet conditions. At each
combination of organic and aqueous flow rates, the contactor speed will be
varied until cross-phase contamination is observed in either or both phases.
The onset of cross-phase contamination will establish a point defining the
contactor operating envelope for the specific test condition. Testing will be
performed at a sufficient number of flow conditions to establish operating
envelopes applicable to the extraction, scrubbing, and stripping sections of
the CSSX flowsheet. During this test, effluents from the contactor will be
returned to the appropriate feed vessel, thereby facilitating extended
continuous operation.

Single-stage mass transfer

Testing will involve contacting a solute-containing phase with an opposing
phase in a single, 5.5-cm centrifugal contactor. Solution compositions and
flow conditions representative of those expected in the extraction,
scrubbing, and stripping sections of the flowsheet will be applied. Flowrates
and contactor speeds used in testing will be based on the results of the
throughput/ phase separation test. Both flowrates and contactor speeds will
be varied to investigate possible residence time effects on mass transfer
performance. Prior to testing, samples of both feed solutions will be
collected and equilibrated under controlled conditions. Solute concentrations
in the equilibrated phases will be used to determine equilibrium distribution
coefficients. These values will be compared against results from contactor
testing in order to determine stage efficiency values.

Four-stage mass transfer

The test configuration will be identical to that used in the single-stage mass
transfer test, except that the single-stage contactor will be replaced with an
assembly of four contactor stages. Testing will be performed at conditions
approximating those present in the extraction, scrubbing, and stripping
sections of the CSSX flowsheet. Samples of aqueous and organic effluents
will be collected from the inlets and outlets of each stage. Organic and
aqueous inlet samples from each stage will be equilibrated in the correct
volume ratios. Samples of equilibrated and separated aqueous and organic
phases will be collected and analyzed for Cs and HNO3 (when applicable).
Comparison of equilibration sample results with outlet samples will be used
to determine individual stage efficiencies and the overall efficiency of the
four-stage unit.

These tests are more fully described in Reference.62
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7.3.6.3 FY01 - Future Work

A test is planned for the second quarter of FY01 in which the results from
simulant testing will be confirmed by operating the proposed flow sheet with
actual SRS HLW feed.

Tests of the equipment and flow sheet on simulated waste will provide most
of the data needed for scale-up and final process design. The results from
these tests must be confirmed with real waste to be sure that there is no
unexpected perturbation of system behavior due to the presence of minor
components in the waste. These are components that might not have been
present in adequate quantities in the simulant to effect test results. In
addition to this confirmation of the simulant test data, testing on real waste
will provide data on potential chemical damage that might not be fully
explored in the simulant testing. The solvent damage data will be used to
determine the best solvent recovery and cleanup process as well as provide
an indication of solvent life before necessitating complete changeout. It is
expected that this test will be conducted in small-scale equipment so that
total operating time can be maximized while minimizing the total amount of
HLW needed for the test. Due to the high levels of radiation associated with
the real waste, the test will be conducted in a shielded facility.

The exact test conditions for the real waste test are under development.
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7.3.7 Waste Simulant and 2-cm Contactor Flowsheet

7.3.7.1 Previous Results

The proposed solvent extraction process has been demonstrated on
miniature (2 cm nominal diameter) centrifugal contactors. In that work,
testing was first performed with a single stage contactor and then in a multi-
stage array similar to the proposed CSSX flow sheet. The modifier (Cs-3)
used in these tests is different from that currently proposed but similar to it.
In the strip tests, cold Cs nitrate was added to facilitate Cs removal from the
solvent. With the currently proposed modifier, addition of cold Cs is not
necessary.

7.3.7.2 FY00 - Current Work

Prior work performed at ANL in FY98 showed that Cs can be extracted from
caustic aqueous solutions representative of the HLW at the SRS using
solvent extraction processes carried out in centrifugal contactors. The tests
showed that, while the process worked, the solvent needed improvement
and the stage efficiency in the 2-cm centrifugal contactor was less than
desired. The solvent was subsequently improved at ORNL in FY99. In the
scheduled test, the stage efficiency of the contactor will be improved and
stages will be added. Then, with the improved solvent, the process
flowsheet required for removing Cs from HLW at SRS will be demonstrated
using a waste simulant. The goal is to demonstrate the entire process while
achieving a DF of at least 40,000 and CF of 12. The test will use simulant
with Cs-137 spike as feed. Solvent will be recycled three to four times
during the test. The waste simulant will be spiked with enough Cs-137 so
that a decontamination factor of 40,000 can be measured accurately. These
tests are described in Reference 15.

The basis and composition of the waste simulant to be used in all testing in
FY00 are described in Reference.63 The simulant composition is similar to
previous simulants but includes more compounds. The new simulant was
developed to stress the solvent system and to reduce the differences
between the simulant and real waste.

7.3.7.3 FY01 - Future Work

Centrifugal contactor tests will be conducted with a 32-stage bank of 2-cm

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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contactors housed in a glovebox at ANL. Tests will be conducted using
solvent and waste simulant. The goal is to show that DF of 40,000 and CF
of 12 can be simultaneously achieved. The following activities were
completed in FY99: optimum solvent formulation devloped for the test lab-
scale batch-equilibrium tests of the flowsheet with waste simulant at 15°,
25°, and 45° C conducted at ORNL; and the flowsheet for the 2 cm
centrifugal contactor test constructed at ANL.

A real waste test will be conducted in early FY01. This test may be
conducted using 2-cm contactors. This test has been described above.
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7.3.8 Solvent Commercialization

7.8.3.1 Previous Results

The extractant BOBCalixC6 has been provided in small batches (<50) of
high-quality material by a well-known commercial vendor since 1998. The
Cs-7SB modifier has only been produced at ORNL and is not commercially
available. The Commercialization Plan or Technology Transfer Plan
includes protecting intellectual property by way of patents and non-
disclosure agreements. The associated scope of work is part of Technical
Task Plan, TTP-ORNL-CASD-3 "Technical Task Plan for Technology
Transfer for Caustic-Side CSSX"64.

7.3.8.2 FY00 – Current Work

An invention disclosure covering the synthesis and use of the 2nd

generation modifiers will be submitted to ORNL’s Office of Technology
Transfer. The DOE will file a patent application for these modifiers, most
likely as a continuation-in-part of a previous filed patent application covering
the CSSX process (Reference65, "Solvent and Process for Extracting Cs
from Alkaline Waste Solutions"). ORNL will draft a patent application for the
Cs-7SB modifier and submit it to DOE patent attorneys, from which the full
application will be written.

A synthesis procedure written by ORNL for preparing the BOBCalixC6 was
written as part of a Technical Test Plan, TTP-CASD-1, "Technical Task
Plan for Solvent Preparation for Caustic-Side CSEX"5. ORNL will convert
this procedure into an invention disclosure, and submit it to the ORNL’s
Office of Technology Transfer in FY00.

Procurement personnel at both ORNL and SRS will contact candidate
chemical producers and custom synthesis companies, and transfer the
technology under non-disclosure agreements written by ORNL’s Office of
Technology Transfer and Office of General Counsel. Plans are to identify
several producers for both the modifier and BOBCalixC6 by the end of
FY00.

Documentation for the technology transfer aspects will entail an Invention
Disclosure, the draft file patent application, followed by the final application
to the US Patent and Trademark Office.

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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7.3.8.3 FY01 – Future Work

A Procurement Plan was written to obtain 44 kg of BOBCalixC6 and a like
amount of Cs-7SB modifier within specification by the SWPF start-up
phase. The Request for Information will be continued and a Request for
Quotation issued in April 2001.

It is necessary to identify at least one potential vendor for each solvent
component to ensure viability of the solvent extraction option. If a vendor
capable and willing to produce the solvent components can not be found,
the program would be severely impacted. The solvent would have to be
manufactured in-house, either at ORNL or at SRS.
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7.4 Small Tank TPB Precipitation

The proposed process employs NaTPB to remove Cs from the salt solution.
In this process, removal of Sr, and Pu occurs through the MST addition
concurrently with Cs removal. The precipitation process occurs in two
sequential reactors – Continuous Stirred Tank Reactors (CSTR) to
concentrates the solids (NaTPB and MST). Cross-flow filtration provides for
the separation of the solids. The DSS is transferred to Saltstone to produce
a solid waste form. Subsequently, the process washes the solids to remove
the bulk of the remaining soluble salts and returns the wash water to the
front end of the process for use as dilution water.
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7.4.1 R&D Roadmap Summary – Small Tank TPB Precipitation

Achieving critical project decision milestones requires completion of important science and technology activities.
Failure to meet technology insertion milestones into the integrated project schedule will delay startup of the salt
removal process. This will result in inadequate tank storage space availability, jeopardizing of the DWPF
operations, and other SRS missions along with significantly impacting the ability for SRS to support the complex
relative to new missions.

This Science and Technology Roadmap (Figure 7.4), a subset of the overall SPP roadmap, defines needs in the
following three basic categories:

Process chemistry,
Process engineering, and
HLW System interface.

Figure 7.4. Science and Technology Roadmap for Small Tank TPB Precipitation Cs
Removal Process

Process chemistry includes data on the thermal and hydraulic transport properties, reaction kinetics, and mass
transfer properties that are needed to finalize the conceptual design. These data are used to establish the

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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physical and engineering property basis for the project and detailed design. Examples of key decisions resulting
from these activities include selecting tank mixing technology, selecting filtration technology, selecting reactor
design, and finalizing the process flowsheet.

Physical property and process engineering data from engineering scale tests will be developed during
conceptual design. Confirming performance data will be developed during unit operations testing to support
preliminary design. These data are needed to resolve issues related to equipment sizing, specific equipment
attributes, material of construction and operational parameters such as pressure drop and requirements for
temperature control. A key deliverable for this phase is demonstrating that the individual components will
function as intended in support of establishing the design input for the final design stage of the project.

Integrated pilot facility operations will be completed during final design to confirm operation under upset
conditions. This will establish the limits of operation and recovery, the limits of feed composition variability, and
confirm design assumptions. This testing directly supports development of operating procedures, simulator
development and operator training.

Additional development and testing during conceptual design will help assure proper feed and product interfaces
of the Cs removal process with the HLW Tank Farm, DWPF and Saltstone. The issues of concern include
assurance of glass, waste feed blending and characterization and waste acceptance. Note that "clouded" areas
are currently under consideration as R&D scope, as part of the TFA Roadmap Assessment effort.

For each process alternative, Science and Technology questions and issues exist. These questions require
resolution to complete the design and construction activities in a time frame that allows HLW tank
decommissioning in accordance with compliance agreements with the State of South Carolina and the EPA.
SRS personnel worked closely with the DOE Office of Science & Technology through the TFA to develop the
Science and Technology Roadmap. Development of these roadmaps incorporated inputs from Subject Matter
Experts using the Team’s Selection Phase Work Scope Matrix, Selection Phase Science and Technology
Reports, Pre-conceptual Phase Risks/Uncertainties, and Process Engineering Fundamentals. This document
outlines the needed technical studies and demonstrations necessary to provide to the designers, operators, and
DOE management the information necessary to proceed through key decision points of the project for the STTP.

For STTP the key issues include understanding TPB precipitation kinetics, TRU adsorption kinetics, reactor
mixing, and excess TPB to support washing and to allow proper precipitation reactor sizing. While engineered
features will address the key benzene safety concerns, catalytic decomposition of TPB at lower temperatures
remains an issue relative to environmental release rates and operability. Similarly, operation at a smaller scale
than used in the original precipitation prompts questions related to potential foam formation and the need to
mitigate the impact of system hydraulics.

Detailed logic diagrams that illustrate the various R&D activities, their interactions, and decision points are
presented in Appendix A.

Revised: October 2, 2000
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7.4.2 Tetraphenylborate Decomposition Studies

7.4.2.1 Previous Results

Prior to the decision to open the search for a new salt processing
alternative, extensive testing of the degradation of NaTPB was performed.
This testing investigated the nature of the catalyst and the requirement for
decomposition. Investigations into catalyst decomposition indicate that both
copper and palladium are active catalysts in alkaline waste conditions.
Palladium is significantly more reactive with TPB, than copper. The
palladium catalyst species is believed to be palladium (0) metal supported
on tetraphenylborate solids. Mercury, oxygen, temperature, benzene, and
phenylborate intermediates affect catalyst activation. Copper catalyzes all
four phenylborate species. Copper is a better catalyst than palladium for
decomposition of the last two intermediates in the decomposition chain (i.e.,
diphenylborinic acid and phenylboronic acid). Continuing research into the
decomposition reaction was primarily directed at resolving open questions
raised by the Defense Nuclear Safety Board (DNFSB) 96-1
recommendation. In addition, research was needed to address the validity
of the assumed benzene generation rate used in the preconceptual design
basis. This research focused on two primary areas.

The first area of emphasis was to establish conditions under which the
decomposition reaction could be effectively inhibited. The first set of tests
used inhibiting agents to reduce the reaction rate.66 These tests were based
on previous tests that identified potential inhibiting agents. The primary
focus of these tests was to investigate the impact of elevated temperature
and exposure to radiation on the performance of inhibiting agents. These
tests indicated that the use of a proprietary oxidizing agent at higher
temperatures was less effective than at reduced temperatures. Another
inhibiting agent (Na sulfide) showed only modest ability to mitigate reaction
rates at elevated temperatures while a third (dimethylglyoxime) provided
good performance as an inhibitor. However, the impact of radiation on
inhibitor performance is inconclusive at this time.

The second set of tests examined the use of low temperature to slow
reaction rates.67 Previous testing indicated that very little decomposition
occurred at 25°C. Thus, testing was initiated to determine the impact of
temperature on catalyst activity. This data indicated that the decomposition
reaction for TPB- exhibited an activation energy of ~ 47 kJ/mole. However,

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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these tests did indicate that the presence of oxygen at low temperatures
can prevent the activation of the catalyst. However, increased temperature
can significantly decrease the incubation period for this reaction. These tests
also indicated that the total quantity of soluble Pd(II) added to the system
had very little impact on the final decomposition rate. Also, the addition of
Pt(IV) resulted in significantly lower catalytic activity relative to Pd(II).

The final step in testing the proposed methods for inhibiting the
decomposition reaction was measuring their efficacy with HLW from the
SRS tank farm.68 A series of tests were performed to determine the
performance of these inhibitor methods with a composite of material from
Tank 43H and 38H. These tests also evaluated simple removal of entrained
solids as a potential inhibitor method. These tests indicated that reduction in
temperature was the most effective method of reducing catalytic activity.
However, even under conditions in which no inhibitor was added, the
observed reaction rates were relatively low. This low activity was attributed
to the absence of suspected catalyst species; in particular the absence of
Pd. As such, the observed lack of efficacy of the selected inhibiting agents
is expected.

While the above testing did not indicate a significant decrease in catalytic
activity following filtration of the salt solution prior to introduction of the TPB,
additional testing indicated that filtration following precipitation (and
significant decomposition reaction), significantly decreased the catalytic
activity of the filtrate.69 These results suggest that the catalytically active
species may well enter the system as a soluble species but may be
converted to an insoluble species upon exposure to TPB (in a reactive
system).

Additional testing explored the catalytic mechanism for the activation of
Pd.70 As indicated above, significant speculation on the role of oxygen in
the activation of Pd catalyst had been strongly suggested. These tests
indicated that the presence of oxygen at low temperatures (25°C) prevented
the decomposition of NaTPB. However, at elevated temperatures (45°C)
the presence of oxygen proved insufficient to eliminate catalytic activity.

Additional tests indicated that Pd on BaSO4 was a more effective catalyst
for the decomposition of TPB than Pd(0) on activated carbon or Pt(IV) on
activated carbon. (Note that Pd(11) rduced in TPB slurries was more
reactive than Pd on Ba D04). An additional study searched for
spectrophotometric evidence of phenylborate – palladium complexes.71

These UV-visible measurements were unable to detect the presence of any
such complexes.

7.4.2.2 FY00 – Current Work

One of the most significant issues associated with the small tank
precipitation process involves closure of the open DNFSB 96-1 issues. The
workscope to address these issues contains three primary elements. The
first element continues the development of understanding of the catalyst
system. The second element continues evaluation of the catalytic activity in
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HLW samples. The third element involves the demonstration of the
performance of the CSTR system in the presence of a significant
decomposition reaction based system.

To develop an increased understanding of the catalyst system, testing is
being performed to investigate the role of degradation products in the
activation of the Pd catalyst. Previous testing has indicated that the
presence of one or more of the degradation products plays a significant role
in the activation of the catalytic species. These tests explore this interaction.
A second set of tests is exploring potential synergism between the catalytic
activity of Cu and Pd (both of these are known catalysts for the
decomposition process). Also, the potential for a synergism between Pd and
Hg is being explored. Previous testing indicates that mercury may play
some role in the catalytic cycle, and the exact nature of that interaction is
being investigated.

Additional testing explores the fundamental form of the Pd responsible for
the catalytic process; in particular, the oxidation state, state of the catalyst
(homogeneous or heterogeneous) and type of support material. Varying
forms of palladium are being employed (supported, organometallic,
reduced) and TPB surrogates. In addition, these tests examine the potential
mechanism for Pd catalysis suggested by a panel of experts.

Another aspect of testing employs a variety of both solid state and liquid
phase characterization techniques. NMR studies are being performed to
potentially provide a simpler technique for measurement of reaction kinetics.
In addition, NMR offers the potential to identify organometallic Pd species.
Another method of exploring the Pd speciation involves the use of
electrochemical and spectroscopic techniques to evaluate the state of the
aqueous phase Pd species. Tests will determine the oxidation states and
behavior of potential catalytic metals in alkaline waste. These studies will
employ available analytical tools such as cyclic voltametry and FT-IR in
simplified salt solutions. In addition to Pd, a number of other potentially
catalytic metals are being explored including Ru and Rh. Potentially useful
characterization techniques, such as x-ray photoelectron spectrometry,
electron microprobe and x-ray absorption, are being tested to determine the
state of the solid phase catalyst.

The second aspect of this work continues to examine the catalytic activity of
real waste. These tests will not only provide insight into the potential
reaction rates that would be observed with the real waste, but would also
provide insight into the catalytic mechanism based on extensive analysis of
the waste composition. In FY00, additional tanks will be sampled for
characterization and testing in FY01. In addition, a feasibility study will be
conducted to evaluate the technical value, and estimate the cost and time
required for performing a bench-scale CSTR experiment with actual waste.
Bench-scale 1-liter CSTR tests conducted in FY99 were terminated due to
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foaming difficulties. Though sufficient Cs removal was achieved, the tests
fell short of demonstrating sustained, steady state performance in
maintaining sufficient Cs removal in a catalytically active system.

The third aspect of the testing involves a 1/4000 scale demonstration of the
precipitation process in the presence of a significant decomposition
reaction. The intent of this segment of testing will be to demonstrate that the
proposed precipitation process will continue to provide DSS even in the
presence of a significant decomposition reaction. The 1/4000 scale 20-L
CSTR system used in FY99 testing will be upgraded in FY00 to correct
deficiencies and enhance automation and data acquisition. Information from
laboratory-scale catalyst testing will be used to design experiments to
demonstrate the ability to maintain the required decontamination factor and
system performance while TPB is actively decomposing.

7.4.2.3 FY01 – Future Work

FY01 work will focus on using additional HLW tank waste samples collected
in FY00 to verify the relationship between waste composition and TPB
decomposition during treatment. The rate of TPB decomposition will be
determined for several waste samples identified with different catalyst
systems. Additional testing to further define and validate the decomposition
mechanism may be required. To accomplish this, academic institutions may
be contracted and tasked with refining mechanistic steps and exploring
alternative steps. For example, additional detail or insight into the nature of
the Pd intermediate species may be required. Information as to the form of
this species and its interaction with diphenylmercury may be further
elucidated by continued research through academic involvement.

Demonstration testing will be continued in FY01 using the 1/4000 scale
system. Tests will be designed to demonstrate the improved understanding
of the catalyst system by operating the 20-L system in a fully integrated
mode, including washing, recovery, and recycle of NaTPB while TPB is
actively decomposing.

If the feasibility study conducted in FY00 indicates significant technical
value associated with an additional bench scale CSTR test with actual
waste, this task will be planned for execution following the completion of
1/4000 scale CSTR testing in FY01.
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7.4.3 Cs Precipitation Kinetics

The ITP process was designed to operate as a batch process. Prior work
established the required kinetics and solubility information for the batch
precipitation process.73,74,75,76 The fundamental steps of interest for the
precipitation reaction follow.

These tests were unfortunately not designed to provide the data required for
predicting the performance of a continuous process. Therefore, a significant
research effort was established to investigate the precipitation chemistry
under more representative conditions.

Previous Results

The first segment of this work extended existing basic batch data under
conditions approaching those of the continuous process. Kinetic
precipitation data was obtained exploring a number of potential process
variables.77 These variables included the quantity of excess reagent
employed, the ratio of K and Cs in the waste stream, the Na molarity of the
solution and the degree of agitation employed. The most significant impact
was associated with the degree of mixing employed. Both the quantity of
excess reagent employed and the Na molarity moderately impacted the
precipitation kinetics.

Earlier results indicated that a significant portion of the excess reagent was
immediately precipitated as NaTPB and was not readily available for
precipitation of K and Cs. The next segment of testing evaluated the extent
of this phenomenon.78 These tests indicated that NaTPB precipitation
occurs by co-precipitation and also occurs by exceeding the local solubility
limit during the mixing of the feed stream with the bulk reactor material. The
amount of co-precipitation that occurs is a strong function of the Na molarity
of the salt solution. The tests confirmed that the amount of soluble TPB- in
solution increased as the quantity of Na in the crystal lattice increased.
These results further indicated that the precipitation of Cs+ and K+

effectively forms an isomorphic substituted crystal consisting of KTPB with
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CsTPB and NaTPB mixed throughout the crystalline lattice. Based on these
results, a simplified model of the mixing that occurs during the precipitation
reaction was developed. 79

Based on the previous batch precipitation work, tests were performed to
examine the performance of the precipitation process using the proposed
CSTR configuration.80 The primary goal of these tests was to demonstrate
the ability to achieve the desired DF in the desired reactor configuration.
Testing explored the impact of a number of variables on the achieved DF.
These variables included the agitator type, the quantity of excess reagent
employed, residence time in the reactors, concentration of NaTPB added,
and the bulk solution Na molarity. These tests indicated that using of longer
residence time and adding dilute NaTPB feedstocks resulted in the highest
DFs. Conversely, use of different agitator types did not significantly alter the
system performance.

The next stage of work was to demonstrate the continuous precipitation
process using larger scale equipment.81 A 1/4000th scale continuous
precipitation system was fabricated, including concentration and washing
stages. Two demonstrations were performed with this equipment. The first
demonstration involved only the concentration step. The second
demonstration also employed the washing step and recycled the wash
water to the reactors (as required by the proposed design). The required Cs
removal was demonstrated during both tests. The required Sr and U
removal were demonstrated in the first test, feed solution preparation
prohibited determination in the second test. However, only a limited quantity
of the excess NaTPB was recovered during the washing.

The final element of the precipitation demonstration involved the continuous
precipitation process using HLW from the SRS tank farm.82 During this test,
the Cs and Sr were removed from solution to below 1 nCi/mL. However, the
formation of foam posed a significant problem during the performance of this
test element. One test was prematurely terminated due to the formation of
foam and a second test was interrupted due to foam formation.

7.4.3.2 FY00 – Current Work

Due to funding constraints and the high priority of catalyst activation and
antifoam studies, additional work in evaluation of Cs removal kinetics was
deferred to FY01.

7.4.3.3 FY01 – Future Work

The first segment of testing during the technical demonstration phase will be
to provide fundamental data pertaining to the rate of precipitation of the
species of interest. Differential Scanning Calorimetry (DSC) will be explored
as a potential tool to provide fundamental measurements of the rate of
precipitation of NaTPB, KTPB and CsTPB. These tests will attempt to
measure the heat of crystallization from TPB solutions for the species of
interest. The rate of evolution of heat will then be used to calculate
precipitation rates. This data will provide a fundamental understanding of
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the rates involved in the precipitation reactions of interest. Subsequent work
would explore the rate of precipitation of mixed crystalline phases.

Testing will be performed to further evaluate the phenomenon of co-
precipitation of NaTPB. These tests will focus on the impact of a number of
parameters on the extent of NaTPB precipitation, including the agitation
energy employed, the bulk Na molarity, the concentration of the TPB ion in
the feed stock and the K concentration in the waste feed. In addition, these
tests will use available analytical tools such as XRD to illuminate the
fundamental nature of the crystals formed. Additional studies will investigate
the mixing achieved during the precipitation reaction through the use of
radiotracers; such as Na22. Further testing will attempt to produce mixed
crystals of known stoichometry and to determine the nature of these
crystals; both by XRD and by determining the solubility of these crystals.
These tests will likely provide insight into the optimal conditions for
operations of the precipitation process. It is anticipated that results from
these tests will be incorporated in to a 1/4000th scale demonstration of the
precipitation process.
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7.4.4 Washing And Filtration Studies

The performance of the filtration and washing stages of the proposed
continuous precipitation process had not been previously explored.
Previous work had focused on the ability to filter and wash material
prepared by batch processing. Also, due to the scale of the In-Tank
Precipitation process, the previously proposed washing process was of a
significantly longer duration. Additional work was required to examine the
shorter duration washing required for the continuous process.

7.4.4.1 Previous Results

Tests were performed to examine the filtration rates for TPB slurries both
with and without sludge present. The concentrated material was then
washed to determine the efficacy of the proposed washing steps. The
results from this work indicated that filtration performance was similar to
previous work with precipitate prepared by batch processing. However,
recovery of excess NaTPB during the washing stage was less effective than
previous testing, recovering only 62% to 77% of the precipitated NaTPB.

Additional rheology measurements of both washed and unwashed slurries
indicated that the materials produced during this testing had significant
lower yield stress values. However, these lower yield stresses could not be
directly attributed to the formation route for the precipitate material due to a
number of other impacts, including the presence of an antifoam agent and
the prior shear history of the material.

7.4.4.2 FY00 – Current Work

Due to funding constraints and the high priority of catalyst activation and
antifoam studies, additional work in evaluation of slurry washing and TPB
recovery was deferred to FY01.

7.4..4.3 FY01 – Future Work

The next phase of testing will investigate the rate of dissolution of NaTPB
from the mixed crystalline phase. As noted above, the dissolution of TPB
plays an important role in achieving the decontamination of the waste
stream and in the recovery of the TPB during washing. Tests will be
performed to measure the rate of dissolution of NaTPB from the mixed
crystalline phase. These studies will examine a number of experimental
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variables including the agitation employed, the total solids loading of the
precipitate, the composition of the precipitate (ratio of Na to K in the mixed
crystal), the impact of antifoam agents, time, and metal OHs on dissolution
rates. These tests will also explore the impact of Na molarity on the
dissolution rate. These results will then be assembled to provide a simple
model of the dissolution process. This model will then be used to produce
the conditions to be employed in a demonstration of the washing process.
Scale demonstrations of the washing process will be performed.
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7.4.5 Antifoam Development

As indicated above, one of the prime needs for the STTP process is the
development of a new antifoam. The severity of foam development during
FY99 testing at SRS led to the recommendation to develop an improved
antifoam as one of two strategic research needs for the STTP. This was
recommended by several outside review panels including a National
Academy of Science panel. The formation of foam proved to be a significant
operational issue during the demonstration of CSTR performance with HLW.

7.4.5.1 Previous Results

SRS has over a decade of experience with the TPB precipitation process.
However, prior testing was accomplished in a million-gallon waste tank
where there was sufficient volume to accommodate foam. Addition of
antifoam was only planned to support DWPF processing of the TPB
precipitate. During testing in SRS pilot facilities, 5 or 6 ft of stable foam was
produced in a 12 ft precipitate storage tank. This foam was controlled by the
addition of 2000 ppm (2000 ppm is an extremely high antifoam
concentration but was necessary to control foam in this process) of Surfynol
104E antifoam. In testing of the STTP process with Surfynol 104E, the
antifoam agent was ineffective in controlling foam. This is probably because
Surfynol 104E is ineffective in high ionic strength salt solutions.

In the STTP process, there is the potential for foaming in three different
processing vessels, the precipitation vessel, the concentration vessel and
the washing vessel. Each of these vessels has a very different chemical
composition.

Precipitation tank - NaTPB is added to a 5-8 molar Na salt
solution. Many antifoam agents are ineffective in this high salt
solution. Agitation of the slurry is necessary for the mixing needed for
a rapid precipitation rate in a CSTR. The slurry is a high ionic strength
caustic slurry but has a low concentration of K TPB solids (0.5 - 1 wt
% insoluble solids).

Concentration tank - The dilute TPB solution is filtered to
concentrate the slurry to approximately 10 wt% insoluble solids. A
crossflow filter is used for this concentration step. The slurry is now
both high ionic strength and has a high concentration of potassium
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TPB solids.

Wash tank - The concentrated slurry is washed to remove as many
of the non-radioactive salts as practical. Washing reduces the soluble
salt concentrations by a factor of 16. The endpoint for the washing is
0.01 molar nitrite as required for hydrolysis processing. The slurry
becomes a low ionic strength caustic slurry with a high concentration
of K TPB solids.

The three processing vessels each use agitation to produce a well mixed
slurry and pumping to allow recirculating the slurry and transferring the
slurry to the next processing vessel. Both agitation and pumping can lead to
the entrainment of gas (nitrogen). Solids with trapped gas are lower in
density than the slurry, allowing the foam to float. The foam remains
separate from the slurry unless intense agitation is applied (intense agitation
was accomplished using "mashing" tools in non-radioactive pilot plant
experiments). Attempts to reslurry the foamy mixture often lead to the
incorporation of more air into the slurry and aggravating the foaming. Unless
the mixture is uniform in the processing vessels, it is likely that the foam
layer will build up in the vessels over time and will lead to more problems in
long term processing than can be experienced in typical precipitation
experiments.

There are several other processing problems that aggravate foaming in the
STTP process. Chemical decomposition of TPB by catalysts produces
benzene, an oil that can stabilize the foam and lead to severe foaming
problems. This will be present during all processing with TPB. Radiolytic
decomposition of TPB produces a wide variety of different organics
including diphenylamine, phenol, aniline, biphenyl, terphenyl, etc. These are
more likely to be a concern in the concentration and washing steps where
the precipitate has been exposed to the radiation for a longer time. These
organic byproducts may stabilize the foam and lead to processing problems.

7.4.5.2 FY00 – Current Work

The primary objective of this work is to identify a more effective antifoam
agent to mitigate foaming during precipitation, concentration, and washing in
the CSTRs. A research contract has been established with the Illinois
Institute of Technology (IIT) and Dr. Darsh Wasan, a known expert in the
field of foam formation. IIT has identified two potential antifoam agents and
a third material has shown promise. The efficacy of these antifoam agents is
being evaluated in bench-scale tests with simulated waste. Additional tests
with HLW material will also be conducted. Potential effects the antifoam
may have on Cs removal efficiency, TPB degradation, filtration, washing,
and other aspects of the process will be determined. The material that
shows superior performance will be recommended for testing in the 1/4000th

CSTR system.

Past experience also indicated that pure solutions of TPB have a tendency
to foam upon agitation. Laboratory scoping tests will be conducted to
investigate this behavior and determine if additional testing is warranted.
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7.4.5.3 FY01 – Future Work

An analytical method to detect the antifoam must be developed to assure
proper concentration of the antifoam is present in the reaction vessels.
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7.4.6 Saltstone Facility

Saltstone will immobilize the DSS from the small tank precipitation process.
However, previous testing has not explored the higher concentrations of
phenylborate species that might be present in the feed to saltstone from the
proposed TPB process.

7.4.6.1 Previous Results

Testing was performed to determine the impact of higher than previously
tested concentration of TPB degradation products on the benzene evolution
rates from Saltstone, the benzene TCLP results from Saltstone, and
benzene generation rates from Saltstone. The results of these tests indicate
that between 18% and 27% of the theoretical conversion of phenylborates
occurs during the curing of Saltstone. The maximum release rate increased
as a function of curing temperature. Also, the presence of 3PB in the feed is
the dominant source of benzene in the Saltstone. The benzene
concentration in the TCLP extract is nearly two orders of magnitude below
the regulatory limits for Saltstone cured at ambient temperatures and is an
order of magnitude below the limit for Saltstone cured at 85 °C.

7.4.6.2 FY00 – Current Work

None at this time.

7.4.6.3 FY01 – Future Work

Removal of dissolved TPB from decontaminated supernate will be
considered for further evaluation in FY01. This treatment could reduce the
quantity of benzene that would otherwise be released to the environment.
Promising technologies will be considered for additional testing.
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7.4.7 Hydrolysis Testing

Prior to immobilization of the concentrated waste stream, the K and Cs are
returned to solution through acid hydrolysis of the TPB solids. Prior studies
explored the ability to convert aged material. However, the proposed
process will involve the production of freshly precipitated material.

7.4.7.1 Previous Results

Testing was performed to determine precipitate exposed to either no dose
or to 65.6 Mrad could be processed.86 These tests indicated that
acceptable product was produced under both conditions. Furthermore,
potential areas for further work were illuminated including optimizing
reaction conditions and the extent of nitrite growth at lower proposed dose
rates.

7.4.7.2 FY00 – Current Work

Due to funding constraints and the high priority of catalyst activation and
antifoam studies, additional work in evaluating the hydrolysis process was
deferred to FY01.

7.4.7.3 FY01 – Future Work

As indicated above, the hydrolysis process can be improved significantly by
optimizing the reaction conditions. Additional work will explore ways to
minimize the Cu catalyst concentration and determining the corresponding
maximum acceptable range of formic acid addition. Testing will also develop
a relationship between nitrite and nitrate concentration in the product stream
and the absorbed dose. The identified optimum process parameters will be
validated with a complete bench-scale hydrolysis process. This testing will
also investigate the impact of the proposed antifoam agent on the
hydrolysis process (see previous section on antifoam development). Work
in future years will likely explore variations of the proposed hydrolysis
process including exploration of the use of other catalysts, other forms of
the Cu catalyst (such as supported Cu) or recovery of the Cu from the
product stream (to minimize the impact of Cu on glass quality).
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7.4.8 Glass Formulation Studies

7.4.8.1 Previous Results

As indicated above, testing in the evaluation phase indicated that higher
levels of MST would be required to achieve the necessary Sr and actinide
removal. As a result, the impact of this higher MST loading on glass
properties was investigated.87 In addition, these tests also explored varying
levels of PHA on the glass properties. Three different glasses were
formulated for these studies.88,89,90 All of the glasses formulated during
these tests were very durable as measured by the PCT. In addition,
performing 24-hour isothermal holds for the glass melts bound the liquidus
temperature. This testing did indicate, however, that for Purex sludge, 30wt
% loading of Purex in glass may be near or at the edge of acceptability for
liquidus. The viscosities of approximately half of the glasses formulated
were measured. Again, when 30 wt% loading of Purex was tested, the
viscosities were very near the lower viscosity limit.

However, crystal formation kinetics work was not explored during this work.
Based on the data available, the majority of glasses failed the phase
sorption discriminator model.

7.4.8.2 FY00 – Current Work

Due to funding constraints and the high priority of catalyst activation and
antifoam studies, additional work in evaluation of crystal formation kinetics
for the vitrifier operation was deferred to FY01.

7.4.8.3 FY01 – Future Work

Further work (including kinetics studies) will be required to resolve the
apparent inconsistency in the phase sorption discriminator model. Such
studies would also investigate the potential for amorphous phase separation
during centerline cooling.
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8.0 R&D Program Funding And Schedule

8.1 Funding Summary

The SPP R&D Program is funded jointly by the DOE Offices of Science and
Technology (EM-50) and Project Completion (EM-40). Combined R&D
program funding for FY00 totals $14.6 million and total projected funding for
FY01 is $17.7 million. Total funding and funding source for each process is
shown in Table 8.1.1 The CSSX program did not begin until mid-FY00, so
its funding level is actually greater than STTP and CST if annualized. The
increased funding rate in the second half of FY00 for CSSX was required to
accelerate the development of its technical maturity relative to the other
processes. Also, it is noted that alpha and Sr removal shows a decrease in
funding from FY00 to FY01, even though, as described below in Section
8.2, TFA has added funding in this area. It is anticipated that additional
funding will be required to review literature studies of alternatives that are
currently underway.

Table 8.1.1. Research and Development Program Funding

FY00 FY01

EM-40 EM-50 Total EM-40 EM-50 Total

Alpha and Sr Removal 435 1240 1675 1400 850 2250

CST Non-Elutable Ion Exchange 2957 2255 5212 2800 2700 5500

Caustic Side Solvent Extraction 3876 0 3876 4900 0 4900

Small Tank TPB Precipitation 885 2955 3840 800 4250 5050

Grand Total 8153 6450 14603 9900 7800 17700

The funding allocation is presented in greater detail in Table 8.1.2. Funding
for the various performing organizations is shown by work scope area for
both FY00 and FY01. The work scope areas follow the outline presented in
the R&D Program Description, Section 7.0.

Table 8.1.2 Salt Processing R&D Funding Allocation by Work
Area and Performing Organization

FY00 FY01

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - 8.0 R&D Program Funding And Schedule

http://emslws03/tfa/spp/8-1.htm[10/13/2009 11:35:14 AM]

ORNL SRTC ANL SNL PNNL Total ORNL SRTC ANL SNL PNNL Total

Alpha and Sr
Removal

MonoNa Titanate (MST)
Kinetics and Equilibrium

160 500

Alternative Alpha
Removal Technologies

205 750

MST Filtration and
Settling

515 600

Feed Clarification
Alternatives

375 200

On-Line Effluent Monitor 420 200

0 1255 0 0 420 1675 0 2250 0 0 0 2250

CST Non-Elutable
Ion Exchange

CST Column
Performance

Refinement of the
Model

275

Column Configuration

Alternative Column
Design

150 50 700

CST Adsorbent Stability

Alternative Pretreatment
of IE-911

75 300 250

CST Chemical and
Thermal Stability

300 1180 200 100 400 750 200 150

Waste/CST Precipitation
Studies

100 110 100 200

Revised Manufacturing
Process

80 740 50 100 500

Gas Generation

Gas Disengagement 400 62 300 300

Cs Loading Under
Irradiation

750

CST Hydraulic Transfer

Develop And Test Size-
Reduction Method

640 500

Develop Representative
Sampling of
CST/Sludge/Frit  Slurry

400

Coupled DWPF
Operation

DWPF Melter Operation 300

1630 3157 0 325 100 5212 950 3950 0 450 150 5500

Caustic Side
Solvent Extraction

Solvent Preparation 481 400

Batch Equilibrium With
Internal Irradiation Of
Solvent

527 487 100

Batch Equilibrium With
External Irradiation Of
Solvent

538 100

Solvent
Physical/Chemical
Properties

426 500

Solvent Decomposition
And Contactor Hydraulic
Performance

658 3000
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Waste Simulant And 2-
cm Contactor Flowsheet

692 700

Solvent
Commercialization

67 100

2159 1025 692 0 0 3876 4100 100 700 0 0 4900

Small Tank TPB
Precipitation

Tetraphenylborate
Decomposition Studies

1740 1440 1900 1300

Cs Precipitation Kinetics 250

Washing And Filtration
Studies

500

Antifoam Development 660 300

Saltstone Facility

Hydrolysis Testing 500

Glass Formulation
Studies

300

1740 2100 0 0 0 3840 1900 3150 0 0 0 5080

Grand Total 5529 7537 692 325 520 14603 6950 9450 700 450 150 17700
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8.2 Recommendations from TFA Roadmap Review

Key personnel from in the SPP technology development program met in a
two-day workshop to review the technology development roadmaps for
alpha and Sr removal, CST, CSSX, and STTP. Attendees included
members of the TFA TAG, TFA SPP Technology Development, TFA
Program Management, WSRC HLW Waste Process Engineering, SRTC,
and DOE-SR. Members of the WSRC HLW Processing Engineering Group
presented detailed descriptions of the technology roadmaps, and extensive
discussions covering all the roadmaps occurred. The TFA reviewers
concluded that the proposed technology development program and test
plans were generally complete. Specific recommendations for additional
workscope and the performing organizations are described below. The
primary focus of the recommendations is the desire to expand SNL's
participation in the CST resin stability program and the belief that greater
effort is needed on an alternative alpha removal technologies. If promising
alternative processes are identified in laboratory testing, expanded work in
alternative solid-liquid separations will be recommended if filtration is no
longer the preferred approach.

Recommendations from the roadmap reviews and funding needs are
summarized in Table 8.2.1.

Table 8.2.1 Worskscope and Funding Recommendations
from TFA Roadmap Review

Task Performer FY00 FY01

Analyze HLW real waste samples for collodial
plutonium WSRC* 10 0

Characterization of CST samples used in SRTC and
ORNL studies SNL 200 200

Examination of temperature effects on CST structure,
phase changes, and Cs sorption PNNL 100 150

Conduct an engineering study of alternative CST
column configurations or designs WSRC 150 0

Develop alternative CST pretreatment process SNL 0 250

Support a feasibility study for carrying out an
additional Small Tank TPB real waste test WSRC 20 0

Begin laboratory scoping tests on alternative alpha WSRC* 50 150

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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removal processes

Evaluate SRTC and ORNL results on leaching CST
with NaOH SNL 75 0

Laboratory confirmation of recommended alternative
CST pretreatment process WSRC 0 300

TOTALS 605 1050

Westinghouse Savannah River Company

Analyze HLW real waste samples for colloidal plutonium
(FY00 $10K). The knowledge of the species and physical state of
Pu and other actinides in HLW salt solutions is key to developing an
effective alpha removal process. Currently scheduled HLW samples
should be filtered and analyzed for colloidal Pu in addition to the
currently planned characterization. No additional samples are
anticipated.

Conduct an engineering study of alternative CST column
configurations or designs (FY00 $150K). Certain technical
concerns (chemical stability, thermal stability, curie loading, etc.,) are
intensified by the current large column design and long exposure of
CST to waste solutions.

Provide support to a feasibility study for carrying out an
additional STTP real waste test (FY00 $20K). This study
will be conducted by the TFA System Lead for STTP. The results of
previous real waste tests (WSRC-TR-99-00345) cannot be considered
conclusive due to foaming and fluid flow difficulties. The desired future
test should demonstrate the chosen antifoam agent, overcome fluid-
flow difficulties with small-scale equipment, and evaluate the impact of
a temperature ramp-up after steady state has been achieved. Hot cell
space, requirements for significant volume of real waste and potential
interference with other planned tests must be evaluated before
committing to this test as a FY-01 activity.

Begin laboratory scoping tests on alternative alpha
removal processes (FY00 $50K). A paper study of alternative
alpha removal technologies is currently underway. Laboratory scoping
tests on promising technologies should begin in late FY00, and are
expected to continue in FY01.

Laboratory confirmation of recommended alternatives
CST pretreatment process (FY01 $TBD). Confirm the
effectiveness of the SNL recommended pretreatment process through
performing laboratory leaching and real waste column testing.

Sandia National Laboratory (SNL)

Characterization of CST samples used in SRTC and ORNL
studies (FY00 $200K). Non-radioactive treated samples of CST,
including data on their performance, will be sent to SNL from SRTC
and ORNL. SNL will utilize a variety of analytical techniques to
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determine if and/or when CST phase changes have occurred and to
assess if pore blockage might be happening. Once an understanding
of the underlying mechanism is obtained, SNL will perform additional
analysis of the ORNL and SRTC samples, as necessary, to define the
time-temperature, waste composition operability regime (based on
phase changes and/or pore blockages) for CST.

Develop alternative CST pretreatment process (FY01
$250K). Based on results obtained from characterization of CST
samples, SNL will perform scooping laboratory experiments leading to
a proposed alternative CST pretreatment process. SNL will perform
laboratory leaching and simulant column testing to confirm the
effectiveness of the recommended pretreatment process.

Evaluate SRS and ORNL results on leaching CST with
NaOH (FY00 $75K). SNL believes the column plug observed at
SRS is likely based on the amphoteric behavior of one (or more) metal
oxides over the pH range likely to have been experienced during the
course of the CST pretreatment process. SNL will utilize non-
radioactive treated samples of CST from SRS and ORNL (see task
above) to prepare one or more columns of CST, pretreating each with
NaOH. Periodically during the pretreatment process, solids and liquids
will be removed and characterized.

Pacific Northwest National Laboratory (PNNL)

Examination of temperature effects on CST structure,
phase changes, and Cs sorption (FY00 $100K). PNNL is in
the final year of an EMSP project where they have performed related
CST work. PNNL has performed high temperature (500°-1000°C)
experiments on Cs loaded (CsCl) CST to determine sorption,
structural and phase changes upon heating. This task will investigate
lower temperature (25°-80°C) effects of temperature on CST sorption,
structure, and phase changes.
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8.3 Overview of the Salt Processing
Program Schedule
The Level 0 Schedule for the SPP is presented in Figure 8.3.1. Science and
technology development will proceed in parallel with preconceptual data
package development, and science and technology reports for each Cs
removal process will be prepared by March 31, 2001. The alpha and Sr
removal approach that optimizes each flowsheet will be addressed in these
reports. A science and technology summary report will be provided to DOE
in support of the technology down selection. The down selection decision
will feed into preparation of the SEIS and a Record of Decision by
September 30, 2001.

Revised: October 2, 2000
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8.4 Research and Development Program Schedule

A detailed schedule has been prepared for all R&D activities and related engineering work. A summary level
schedule showing the major activities and their duration is shown in Figure 8.4.1. The complete detailed
schedule is shown in Appendix C. The detailed schedule in Appendix C is used by all program participants to
manage their work. Schedule status is presented at a technology development Plan-of-the-Week

Meeting and an SPP Plan-of-the-Week Meeting. Schedules are updated weekly. All changes that impact a
Technical Task Plan-TTP-approved schedule, scope, or budget must be approved by the Change Control Board
(see Section 9.0, R&D Program Controls). The summary (Level 0) schedule (Figure 8.4.1) shows that several
R&D activities proceed well into FY01. STTP bench-scale CST studies, CSSX real waste tests, CST
manufacturing revisions with UOP, and MST kinetics/Pu oxidation state are examples of long-term activities. The
program's goal is to resolve all high-risk technology issues in time to support the down select decision shown in
Figure 8.4.1 It is fully anticipated that technology development activities will continue for the selected
alternative(s) well into the design phase.

Figure 8.3.1 Salt Waste Processing Level 0 Schedule

Figure 8.4.1 Summary R&D Program Schedule

CST Charts (downloadable PDF format)

CSSX Charts (downloadable PDF format)

TBP Charts (downloadable PDF format)
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9.0 R&D Program Controls
The following section outlines the basic premise on which SPP/R&D project
management/control procedures will be defined. Existing project procedures
and plans will be reviewed and appropriately used as the basis for TFA
SPP/R&D project control procedures and management requirements. The
TFA SPP/R&D project control procedures and management requirements
will define the following:

requirements for project planning and baseline development
project evaluation and review criteria
reporting requirements
change control procedures/approval process
performer and contractor roles and responsibilities

These procedures will be documented in an SPP/R&D Project Management
and Controls Document and will be communicated to the SPP/R&D team,
including the individual performers responsible for execution of the technical
activities.

Revised: October 2, 2000
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9.1 Work Authorization

Scope, cost, and schedule of SPP/R&D work for the SRS salt disposition
alternatives will be documented in performer-developed TTPs, prepared in
response to PEG/TTR issued by the TFA SPP/R&D. The TTPs will be
concurred on by the appropriate performer, System Lead, TFA SPP/R&D
TDM, and DOE-SR SPP Manager, and will be approved by the TFA
Program Manager. Funding for SPP/R&D TTPs is provided by EM-50
through the TFA Financial Plan, and by EM-40 through the DOE-SR
Financial Plan, Interoffice Work Orders (IWO) and Annual Operating Plan
(AOP).

Revised: October 2, 2000
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9.2 Change Control

The technical baseline established in the R&D Program Plan will provide the
basis on which overall change will be evaluated. Any changes affecting the
R&D Program Plan will be approved by the TWG prior to implementation.

TTPs are developed to implement specific technical activities necessary to
meet the objectives established in the R&D Program Plan. All changes that
impact a TTP’s approved scope, schedule, or budget are subject to the
review and approval of the CCB prior to formal submission for subsequent
approvals or implementation. The CCB will be led by the TFA SPP/R&D
TDM, and will include the TFA SPP/R&D Deputy/Project Controls Manager,
System Leads, the SRS Pre-Conceptual Engineering Manager, and the
DOE-SR SPP Manager.

CCB approved changes with budget impact of greater than $100K, which
affect a TFA level milestone1, or require a fin plan or other
contractual/budget change will be approved by the TFA Program Manager.
The TFA Program Manager (EM-50) and the DOE-SR SPP Manager (EM-
40) will be responsible for approving and submitting formal budget/contract
changes identified in the TCR according to the requirements of the
particular TTP funding type (i.e., fin plan, IWO, AOP). In addition, the CCB
and the TFA Program Manager will evaluate all changes for their impact to
the technical baseline, to ensure proper coordination and approval of the
TWG. Changes expected to meet this criteria, requiring TWG approval,
would include TWG directed changes, changes in technology options,
changes with a budget impact of greater than $1M, or changes which
impact to a TWG level2 milestone.

Changes will be submitted via a Technical Change Request (TCR) (see
Appendix A.4), and may be initiated by any of the individuals who have
concurred on or approved the TTP. All TCRs will be initially sent to the TFA
SPP/R&D Deputy/Project Controls Manager for review to ensure that the
TCR contains adequate justification. The TFA SPP/R&D Deputy/Project
Controls Manager will coordinate the CCB review, as well as additional
reviews and approvals required by the type of change. Once fully approved,
the TCR will be submitted to the appropriate contract and budget authority
for processing.

Figure 9.1. Change Control Process

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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1 TFA and TWG level milestone criteria will be defined in the SPP/R&D Project
Management and Controls Document.

2 TFA and TWG level milestone criteria will be defined in the SPP/R&D Project
Management and Controls Document.
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Appendix A

Salt Processing Technology Development Roadmaps and Logic Diagrams

The guiding documents for this Research and Development Program Plan are the Science and
Technology Roadmaps for Alpha and Strontium (Sr) Removal, Small Tank Tetraphenylborate
Precipitation (STTP), Crystalline Silicotitanate (CST) Non-Elutable Ion Exchange and Caustic
Side Solvent Extraction (CSSX).  The Science and Technology Roadmaps provide the
technology development paths forward towards successful deployment of the three options.  The
Tanks Focus Area has conducted a review of the existing roadmaps and has recommended
additions to the current workscope, including evaluation of alternative processes for alpha and Sr
removal.  The recommended changes are highlighted ("clouded") on the roadmaps presented
herein.  If the Technical Working Group approves these changes, they will become part of the
Salt Processing Project technical baseline.



Matrix Legend

Item No. Corresponds to the block number on the Science and Technology Roadmap and Logic Diagrams; provides a tie
between documents.

Item General title of the S&T block; corresponds to block title on the Science and Technology Roadmap and Logic
Diagrams.

Considerations Discusses the considerations pertinent to the completion and resolution of each item; provides details and numbered
R&D activities to be performed to resolve the item (numbered R&D activities correspond to numbered activities on
logic diagrams). Italicized text is extracted from previous roadmaps and reflects activities previously completed or
no longer required.

Scale Defines the scale at which R&D test will be performed (Lab scale, bench scale, engineering scale or pilot scale).

Lead Org. Identifies the organization responsible for conducting the R&D activity and hence location where activity will be
performed.

Path Forward Doc. Lists the applicable Technical Task Requests (TTRs) denoted xxxx1; Task Technical and Quality Assurance Plans
(TTPs) denoted xxxx2 and Test Reports (TRs) denoted xxxx3 which respectively initiate, plan and document the
results of R&D activities.

Reference Doc. Lists reference documents such as previous test results, reviews etc., which relate to the current R&D activity.

Uncertainty Provides a cross-tie to the cost validation matrix uncertainty statement Ids within the Decision
Phase Final Report, WSRC-RP-99-00007.

NA Not Applicable



Figure A.1  Alpha and Strontium Removal
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Figure A.2  Crystalline Silicotitanate Non-Elutable Ion Exchange
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SCIENCE AND TECHNOLOGY ROADMAP FOR CST NON-ELUTABLE ION EXCHANGE CESIUM REMOVAL PROCESS
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Figure A.3  Caustic Side Solvent Extraction
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Figure A.5  Small Tank Tetraphenylborate Precipitation
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Appendix B - Technology Development
Needs

The specific technology development needs listed below are derived from
technical issues and concerns that have been identified in previous phases
of the Salt Processing Program. Several are related to or are subordinate
issues under the high priority needs discussed in previous sections as
Technology Development Needs. Other categories, such as "High-Level
Waste System Interface Issues" are also used to appropriately organize the
other technology development needs.

Alpha and Strontium Removal

Actinide and Strontium Removal Performance

Define measures to improve actinide decontamination with
monosodium titanate (MST) - including slow kinetics for plutonium
bonding - to reduce equipment size

Demonstrate that the designed amounts of MST will provide sufficient
decontamination of transuranic elements

Define the reactions that may be caused by temperature or chemistry
changes resulting from the MST strike; define impacts to the process.
(Data suggest heating and cooling of the slurry prior to filtration may
improve the processing rate.)

Develop alternative sorbents for alpha and strontium removal

Define the effect of neptunium content spikes in some tanks to the
Performance Assessment and Waste Acceptance Criteria. Define
necessary mitigating measures

Define the effect that the MST strike has on americium disposition

Identify and confirm the feasibility of required feed blend

Equipment Scale

Develop new analytical techniques to reduce the delay (1 week) in
measuring the decontamination factor for strontium in the MST

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
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process

Define the mechanisms for hydrogen generation in the MST strike
process; identify, design and develop methods for hydrogen control

Define the effect of neptunium content spikes in some tanks

Solid-Liquid Separation Performance

Evaluate alternative solid/liquid separation technologies

Develop mitigation measures to address the difficulty inherent in
filtration of the composite sludge and MST slurry. The resolution must
address low filtrate flow rates and the requirement for cleaning.

Investigate and recommend a process for dissolving solids from filters

Crystalline Silicotitanate (CST) Non-Elutable Ion
Exchange

Resin Stability

Develop and document an understanding of the process chemistry to
satisfy requirements of Defense Nuclear Facilities Safety Board
(DNFSB) Recommendation 96-1, especially with respect to stability
and leaching

Define potential for MST and/or sludge solids to breakthrough and
transfer to columns.

Define how the proprietary constituents that have been demonstrated
to precipitate and leach from resin will impact the integrated flow sheet

Define the potential for aluminum precipitation in various operating
modes. Develop and demonstrate mitigation measures as needed

Define the fate of resin and cesium on a loaded column under accident
scenario

Define measures to mitigate deflagration of resin column due to
radiolysis of water (H2 generation)

Develop and demonstrate a method to degas the resin to prevent resin
blinding with H2, and O2

Develop methods to mitigate potential for deflagrations/detonations
due to hydrogen accumulation in the vapor spaces

Define a strategy for managing hydrogen in the spent resin vessel

Define a strategy for managing hydrogen in the spent resin vessel
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Document and validate research and development results that indicate
steam pressurization of a resin column results in less H2 generation
than current Authorization Basis (AB) assumptions

Perform a pilot-scale treatment study to demonstrate that the CST
process can meet performance requirements

Perform a pilot-scale treatment study to demonstrate that the CST
process can meet performance requirements

Resin Handling and Sampling

Determine if the spent resin can be converted from granular
engineered form to fine powder with mixing and high shear. Verify that
conversion to powder improves transfer, sampling and homogeneity.
Demonstrate the conversion process.

Define requirements for a monitoring system that adequately
determines when to verify interface requirements. Develop and
demonstrate the system.

Define disposal method for clean CST fines

Demonstrate methods to effectively decontaminate process equipment
contaminated with fines deposited by the CST process

Define requirements for process instrumentation to enable detection of
process upsets and provide routine monitoring

High-Level Waste System Interface Issues

Determine if the CST process can produce glass that meets
compositional Environmental Assessment standards and processing
limit

Determine if the waste stream can be maintained homogeneous
enough (slurry, particle size and sampling) to define specifications for
modifying the Defense Waste Processing Facility (DWPF) Hydragard
Sampler and assure that it will perform reliably

Determine if adequate testing can be done to demonstrate the glass
composition standards within the limited physical access available to
DWPF

Determine limiting process support requirements, such as tank
blending strategies for cesium, that may preclude use of the
technology.

Determine if MST/CST will have a deleterious effect on glass form due
to increased concentration of TiO2 in glass

Perform testing to requalify glass form to allow use of CST process
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Develop and demonstrate a method to analyze the composition of
CST in conjunction with other DWPF feed components

Develop/demonstrate means to analyze CST in DWPF

Complete and validate research results that catalytic H2 production
rate from formic acid is less than the authorization basis for DWPF
feed pretreatment processes

General Issues

Develop/demonstrate management schemes for large curie
inventories in facilities

Define disposal method for clean CST fines

Identify or develop sources of sufficient quantity of CST to supply the
process (50 ton/yr)

Caustic Side Solvent Extraction (CSSX)

Specific System Proof-Of-Concept

Develop and document an understanding of the process chemistry to
satisfy requirements of DNFSB 96-1

Provide a sound technical basis for contactor efficiency to separate
the organic stream from the aqueous stream (current basis assumes
95%)

Determine if increasing temperature or adding nitrate improves the DF

Determine if cold Cs will be used in the stripping stage of the process,
and if so, will it occupy active sites

Define optimal solvent formulation and temperature dependency

Develop a method to determine the composition of the 4-compound
solvent system

Prevent/minimize CRUD formation at the organic to aqueous interface,
thereby increasing stage efficiency and minimizing/reducing number of
stages or flow sheet changes

Define appropriate solvent cleanup method to remove deleterious
degradation products (all 4 solvent components)

Define the disposal routes for spent solvent and the feasibility of
implementing the preferred alternative

Define the CSSX operating window with respect to solvent
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components and impurities

Develop understanding to determine if addition of organic removal for
raffinate must be added to the process

Radiolytic Stability

Perform testing process that accurately simulates radiolysis of solvent
by Cesium-137

Determine the potential for radioloysis to nitrate the solvent

Chemical Stability

Evaluate the potential for nitration of organics in the strip stream; as
required, identify and design mitigation measures

Eliminate the potential for deflagrations/detonations by eliminating
hydrogen accumulation in vapor spaces and ignition sources

Develop measures to mitigate flammability of organic solvent (process
and sumps)

Identify and mitigate potential for fire in the extraction process

Mitigate the corrosive effects of fluoride from degradation of aromatic
modifier

Real Waste Performance

Confirm solvent performance on real waste (achieve DF of 40,000 at
CF of 12)

Demonstrate the hydraulic performance of CSSX using a real waste
mixture

Determine by analysis of recycled solvent if degradation or polymer
products are forming; if so, assess impact

Determine if trace components are concentrating in recycled solvent; if
so, assess impact

In a 5-day test, demonstrate ability to recover and reuse solvent while
maintaining the required DF and CF

High-level Waste System Interface Issues

Define decomposition/degradation products that affect saltstone grout
quality and mitigate these effects

Determine the range of composition of the cesium product stream that
is acceptable in coupling to DWPF
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Identify byproducts and their concentration, determine if they would be
carried into saltstone in excess of limits; identify mitigation measures

Small Tank Tetraphenylborate Precipitation (STTP)

Catalytic Product Decomposition

Develop and document an understanding of the process chemistry
and meet requirements of DFNSB Recommendation 96-1

Determine if additional (currently unknown) catalytic effects of catalyst
buildup through plate-out will increase benzene levels and exceed
permit levels and or cause activation greater than the bounding levels
(DF decrease).

Define the procedure for recovering from a batch that decomposes
(catalyst activation greater than bounding case resulting in loss of DF)

Perform radioactive waste tests to provide essential data for
equipment design and confirm analytical results from cold tests

Determine the effects of materials of construction on catalytic effect

Determine if the slow kinetics of MST and TPB will preclude reaching
the required DF; if so, identify mitigation measures

Foaming

Identify improved antifoam agents

Determine if the new antifoam agent will have deleterious effects on
downstream processes; if so, identify mitigation measures.

High-level Waste System Interface Issues

Determine the limiting process support requirements, such as tank
blending strategies for Cs, that may preclude use of the technology

Determine range of composition of aqueous Cs stream acceptable in
DWPF process

Develop/demonstrate process to facilitate transfer of high viscosity 10
wt % slurry to DWPF

General STTP Needs

Define method for determining when the process reaches 10%
precipitate concentration.

Determine the storage limit of NaTPB in terms of form, shelf life and
benzene release
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Define the conditions that cause material to settle or plate out in tanks
and concentrates and define measures to avoid.

Define all unit operations necessary to assure proper performance and
meet requirements to eliminate or minimize adding future unit
operations and increasing complexity

Determine by safety analysis/PHR if a two train design is indicated;
assess technology and/or design solutions and identify required path

Determine if gas entrapment and pressure drop in a filter assembly will
cause filter blinding. If so, identify mitigative measures.

Determine the limiting process support requirements, such as tank
blending strategies for Cs, that m
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Appendix C – Research and Development
Program Schedule
R&D program schedule (downloadable PDF format)
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Acronym List

CCB Change Control Board
CSEX Caustic Side Solvent Extraction
CST Non-Elutable Ion Exchange Using Crystalline Silicotitanate
DOE-SR Department of Energy Savannah River Operations Office
DWPF Defense Waste Processing Facility
EM Office of Environmental Management
EM-40 Office for Project Completion
EM-50 Office of Science and Technology
HLW high-level waste
HQ Department of Energy Headquarters
IWO Interoffice Work Order
NAS National Academy of Science
PEG Program Execution Guidance
PI Principal Investigator
PNNL Pacific Northwest National Laboratory
R&D research and development
SPP Salt Processing Project
SRS Savannah River Site
STTP Small Tank Tetraphenylborate Precipitation
TAG Technical Advisory Group
TAT Technical Advisory Team
TCR Technical Change Request
TDM Technology Development Manager
TFA Tanks Focus Area
TTM Technical Team Manager
TTP Technical Task Plan
TTR Technical Task Request
TWG Technical Working Group
WSRC Westinghouse Savannah River Company
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This document describes the scope of the Savannah River Site Salt
Processing Project and focuses on the role of the Tanks Focus Area in
management of the research and development phases of this project.

1.0 Background
The Department of Energy's (DOE) Savannah River Site (SRS) high-level
waste (HLW) program is responsible for storage, treatment (separation) and
vitrification of HLW for disposal. The Salt Processing Project (SPP) is the
salt waste treatment portion of the HLW cleanup effort. The overall SPP
encompasses the selection, design, construction and operation of effective
treatment technologies to prepare the salt waste feed material for the site's
Saltstone facility and vitrification facility (Defense Waste Processing Facility,
[DWPF]). Major constituents that must be separated and sent as feed to
DWPF include actinides, strontium, and cesium.

Due to technical, production, and safety issues, the baseline technology for
salt processing was suspended in 1998 and efforts shifted to identification of
alternative separation technologies. Based on rigorous identification and
screening of alternatives, several technical options were selected for further
consideration1. Testing activities were pursued in 1998 and 1999 to support
downselect and pre-conceptual design of a preferred option. However, the
results of testing along with several independent reviews (including the
National Academy of Sciences [NAS]) concluded that additional research
and development (R&D) is required for all technical options before an
appropriate downselection can be made. DOE's Office of Environmental
Management (EM) plans to conduct additional R&D to support a
downselection in approximately 12 months. The Manager, Savannah River
Operations Office (DOE-SR), and the Deputy Assistant Secretaries for
Project Completion (EM-40) and the Office of Science and Technology (EM-
50) have agreed to develop a Technical Working Group (TWG) to oversee
and direct the Savannah River Site Salt Processing Project (SPP). The
Tanks Focus Area (TFA) was requested by DOE-EM to manage the
technical SPP R&D activities and support the TWG in managing the
downselection process. This technology selection process is intended to
support an eventual competitive procurement to design, engineer, and build
a pilot test facility, followed by detailed design and full facility construction
and startup.

1 For additional background information regarding the history of SRS pre-
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treatment options, including the In-Tank Precipitation process that is being
replaces, see Appendix A.1.
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2.0 Salt Processing Project R&D Scope
The SPP R&D focuses on activities related to conducting the necessary
R&D for four primary technology alternatives that separate selected
radionuclides from HLW prior to vitrification. Three technology alternatives
currently being pursued to remove cesium include:

1. Small Tank Tetraphenylborate Precipitation (STTP)
2. Non-Elutable Ion Exchange Using Crystalline Silicotitanate (CST)
3. Caustic Side Solvent Extraction (CSEX)

In addition, alpha removal technology is also being investigated as part of
the overall salt processing flowsheet development.

The scope of the SPP R&D is to conduct the development and testing
necessary to reduce the technical uncertainties of each separation
technology to enable a downselection to be made and support follow-on
design and scale-up. The TFA will manage overall R&D project execution
through the TFA SPP (described in Section 3.0), including technical issue
identification, technical direction and guidance, performer selection,
technical oversight, technical communications, and reporting. In addition,
the TFA SPP will recommend criteria for technology downselection and
provide technical assistance to the TWG in support of the SPP decisions.
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3.0 Approach
The TFA approach to implementing the SPP R&D activities involves two
areas of emphasis - 1) establishing the project organization (TFA SPP) and
controls necessary to execute the project, and 2) ensuring the appropriate
R&D has been identified and is being conducted to meet project objectives.
In each area of emphasis, TFA SPP will use all available existing plans,
procedures, and project personnel as the basis for development of
procedures, controls, and plans. TFA SPP will review, incorporate, and
modify these plans and procedures as appropriate to implement the R&D
activities as expeditiously as possible. The principal management
documents TFA SPP will develop and use to implement the R&D are
summarized in Table 3.1

3.1 Establishing the TFA SPP Organization and
Controls

The following activities are being conducted to ensure implementation of a
TFA SPP management organization:

Establish TFA SPP management structure and staff positions
Assess current project functions, management scope, and staff
Document TFA SPP management procedures and
roles/responsibilities in an TFA SPP Management Plan
Establish a project office at SRS to support the TFA SPP team

Establish TFA SPP project controls requirements and procedures
Establish a TFA SPP Technical Communications Plan
Develop a SPP R&D Project Management and Controls
Document
Implement TFA SPP management procedures and organization

3.1.1 TFA SPP Management Structure

TFA will establish an SPP project management organization (TFA SPP) that
will work closely with DOE-SR SPP staff and Westinghouse Savannah
River Company (WSRC) HLW staff. Consistent with the new SPP R&D
management responsibility, TFA will select a SPP Technology Development
Manager (TDM) to technically manage the project, and a Deputy/Project
Controls Manager to focus on program execution. The TDM will reside
within the TFA's Technical Team and communicate closely with the TFA
Program Manager. TFA will also establish a System Lead for each of the
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technology alternatives. System Leads from across the DOE complex will
be chosen by the TDM, with concurrence by the TFA, to ensure appropriate
national expertise is focused on this important project. System Leads will
report to the TDM. Existing investigators at the participating laboratories and
process engineering staff within WSRC will continue to play key roles as
part of the overall project team. Key project staff positions and roles and
responsibilities are described in Section 6.0.

3.1.2 TFA SPP R&D Project Controls Requirements and
Procedures

Current project requirements and procedures along with applicable TFA
procedures will be assessed and used to develop TFA SPP R&D project
management control procedures. These procedures will be incorporated
into the SPP R&D Project Management and Controls Document and will be
used to establish and communicate policies and procedures to plan,
execute, manage change, and measure progress against the scope,
schedule and budget defined in the SPP R&D Program Plan. See Section
7.0.

3.2 Execution of Appropriate R&D Work Scope

The following activities are being conducted to ensure execution of
appropriate R&D work scope under TFA's responsibility.

· Establish Technical Project Baseline
Evaluate current project R&D scope and progress
Review current roadmaps, identify gaps and issues, and
recommend modifications
Revise roadmaps and document the technical baseline in an
R&D Program Plan

Develop Technical Task Plans
Revise R&D technical tasks to address priority issues and the
revised plan
Review progress towards achieving plan objectives, and revise
plans as needed with DOE-SR

Propose downselection criteria

3.2.1 Establish Technical Project Baseline

The TFA SPP will document technical issues as well as develop a roadmap
and prepare an R&D Program Plan. The technology alternative roadmaps,
reviews, and recommendations, along with current schedule and budget
estimates will provide the foundation for the R&D technical baseline defining
the basis on which specific technical activities to support downselection,
procurement, and final design will be approved. The R&D technical baseline
will establish the baseline from which all changes in scope, schedule, or
budget will be made. Any changes to this baseline will be documented via
approved change control and/or approved revisions to the R&D Program
Plan.
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During project execution, TFA SPP will evaluate the potential for alternative
separation processes (e.g., other ion exchange media), establish the criteria
against which the TWG will measure the progress of each development
activity, and propose the criteria to be used for potential downselection
during the R&D activities.

3.2.2 Develop Technical Task Plans

Based upon the technical project baseline, Program Execution Guidance
(PEG) and/or Technical Task Requests (TTR) will be developed to define
the scope, schedule and deliverables required to meet the objectives of the
project. The TFA SPP will then be responsible for working with the
laboratories and contractors performing the work to establish specific
Technical Task Plans (TTPs) in response to the PEG/TTRs; approving the
TTPs; and maintaining oversight over the execution of the work and
completion of milestones.

3.2.3 Propose Downselection Criteria

TFA SPP will review relevant downselection criteria, including
downselection criteria used for earlier SPP decisions, and criteria used by
other programs, review teams, and independent assessments (e.g., NAS;
standard feasibility study criteria, etc). Experts will be convened to assess
options and recommend appropriate downselection criteria to support the
TWG and EM-HQ decisions. The TFA SPP will consider both technical and
business criteria, and evaluate the relationship between specific criterion,
technical uncertainty, and the desired schedule for downselection.

Table 3.1 TFA SPP Primary Plans and Procedures
Plan Title Purpose Prepared

by
Approval

TFA Management Plan for
SPP R&D

Project Management
Roles &
Responsibilities;
General Management
Strategy

TFA, DOE-
SR

TWG

SPP R&D Project
Management and Controls
Document

Project controls
requirements &
procedures

TFA SPP TFA

R&D Program Plan Technical baseline TFA SPP TWG

SPP Technical
Communications Plan

Technical
communications
requirements and
products

TFA SPP TWG

 

Revised: October 9, 2000



TFA - 3.0 Approach

http://emslws03/tfa/spp/mgmtplan/3.htm[10/13/2009 11:35:42 AM]

 

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith
Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:lynne.roeder-smith@pnl.gov
mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 4.0 Schedule

http://emslws03/tfa/spp/mgmtplan/4.htm[10/13/2009 11:35:44 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

4.0 Schedule
Initial responsibilities for the TFA are identified in the "Action Plan:
Savannah River Site Salt Processing Project Roles and Responsibilities"
(Appendix A.1). The TWG maintains a major milestone schedule related to
these responsibilities. This schedule is available separately from the Action
Plan identified above. The schedule will be adjusted as new tasks are
identified or as required. The TWG is working with DOE-SR to develop a
detailed, integrated schedule for the Salt Processing Project.

The R&D technical baseline detailing the technical schedule will be
developed following the roadmap review of each of the alternatives and will
be incorporated into the R&D Program Plan. In addition, specific project
milestones related to the R&D alternatives will be identified in the TTPs and
will be tracked in accordance with the defined SPP R&D project
management/control procedures (see Section 7.0).
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5.0 Budget
Total SPP budgets are estimated at $23.7M and $29.1M for FY 2000 and
FY 2001, respectively. The budget includes both TFA (EM-50) funding
(approximately $7.5M in FY 2000) and SRS (EM-40) funding. Current FY
2000 project costs are summarized in the following table.

Table 5.1 Salt Processing Project Costs (FY 2000, $K)

Alternative Cost

Non-Elutable Ion Exchange Using Crystalline Silicotitanate 7,995

Small Tank Tetraphenylborate Precipitation 7,335

Caustic Side Solvent Extraction 5,000

Alpha Removal 2,165

Total 22,495

Revised: October 9, 2000

 

Background | Tank Sites | Key Products | Technical Highlights
Technologies and Photos | Tanks Technology Guide | People and Organizations 

Contacts | Acronyms | Glossary | Presentations | Program Documents
Related Links | Solicitations | Site Map

Contact: Lynne Roeder-Smith

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html
mailto:lynne.roeder-smith@pnl.gov


TFA - 5.0 Budget

http://emslws03/tfa/spp/mgmtplan/5.htm[10/13/2009 11:35:47 AM]

Pagemasters: Rob Boy, Mary Ann Showalter
Design Team

mailto:robert.boy@pnl.gov
mailto:mary.ann.showalter@pnl.gov


TFA - 6.0 Roles & Responsibilities

http://emslws03/tfa/spp/mgmtplan/6.htm[10/13/2009 11:35:49 AM]

Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

6.0 Roles & Responsibilities
This section focuses on the TFA SPP, which is specifically responsible for managing the SPP R&D
effort for the TFA and DOE-SR. The roles and responsibilities of the TWG, Technical Advisory Team
(TAT), and the NAS are identified in Appendix A.1, "Action Plan: Savannah River Site Salt Processing
Project Roles and Responsibilities." The TFA is responsible for working with these entities on a regular
basis, as necessary, in order to ensure proper coordination of this project.

6.1 TFA SPP Organization

6.1.1 TFA Program Manager, DOE-RL

P>The TFA Program Manager is responsible for leadership of the TFA team, ensuring that appropriate
management and technical staff are assigned to the project, and success of TFA in providing oversight
and technical assistance on the SPP R&D effort. The responsibilities of the TFA are identified in the
"Action Plan: Savannah River Site Salt Processing Project Roles and Responsibilities" (Appendix A.1).
The TFA Program Manager will maintain frequent communications with the TFA SPP TDM and other
technical staff to ensure that all TFA responsibilities are met. The TFA Program Manager will also
interface frequently with the DOE-SR SPP Manager to ensure proper integration of SPP R&D activities
with SRS HLW systems. The TFA Program Manager will report to the TWG on the status of
deliverables, progress on R&D efforts, and issues associated with the project.

Distribution of the R&D funding from the TFA (EM-50) and DOE-SR (EM-40) to the appropriate
performers will be determined by the TFA. Proposed scope and funding for specific activities will be
identified by the TFA and approved by the TWG. The TFA will manage R&D project execution including
implementing all scope, schedule or budget changes.

Specific management responsibilities of the TFA Program Manager, or designated representative,
include, but are not limited to:

Develop and defend the SPP R&D budget required to accomplish project objectives
Defend the EM-50 budget associated with the SPP R&D and assist in defense of the EM-40
budget associated with the SPP R&D project
Issue PEG/TTR to the appropriate organizations to ensure that R&D technical work is
accomplished (as identified in the roadmap documents)

http://apps.em.doe.gov/ost/mainpubs.html
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Facilitate Financial Plan transfers to ensure that adequate funding is available to do the work
Approve TTPs for the SPP R&D work
Approve Technical Change Requests (TCRs) for the projects according to the change control
procedures identified in the SPP R&D Project Management and Controls Document.

6.1.2 DOE-SR SPP Manager, DOE-SR

The DOE-SR SPP Manager will provide technical support to the TWG, and will ensure that all activities
of the TWG are fully integrated into all aspects of the SRS HLW program through the use of systems
engineering principles. The DOE-SR SPP Manager will interface frequently with the TFA Program
Manager and TFA SPP TDM to ensure proper integration of SPP R&D activities with SRS HLW
systems.

Specific responsibilities of the DOE-SR SPP Manager, or designated representative, include, but are
not limited to:

Assist in development of the SPP R&D budget required to meet project objectives
Defend the EM-40 budget associated with the SPP R&D and pre-conceptual engineering, and
assist in defense of the EM-50 budget associated with the SPP R&D project
Issue TTRs for EM-40 SPP R&D and engineering support work to the appropriate organizations
to ensure that technical work is accomplished
Facilitate Financial Plan transfers to ensure that adequate EM-40 funding is available to do the
work
Concur on TTPs and TCRs for the SPP R&D work
Assist the TFA in reviewing and commenting on R&D test results and deliverables
Provide regulator and stakeholder interface as required for the SPP project
Provide appropriate management funding to the TFA for its role in the SPP R&D project
Provide written notification to the TFA Program Manager on any contractual, funding, technical, or
other changes that may impact the continuation of R&D efforts, as soon as the information is
available
Participate in plan-of-the-week meetings, monthly SPP project reviews, and SPP quarterly
reviews.

6.1.3 TFA Technical Team Manager, PNNL

The TFA Technical Team Manager (TTM) is responsible for ensuring the technical resources of the
TFA are available to the SPP to meet project objectives. The TFA TTM is responsible for staffing the
TFA SPP TDM position and providing additional TFA resources to support the TDM. Specific resources
provided by TFA include the TFA Technical Integration Coordinator and Technology Integration
Managers' assistance in technical reviews, technical support to issue resolution, performer
recommendations, etc. The TFA Technical Advisory Group (TAG) is also provided as a resource to
support the TDM in conduct of specific reviews and execution oversight. Selected TAG members will
support the SPP in reviewing the roadmaps, recommending downselect criteria, and routine technology
progress reviews. Additional TFA resources include business management, communications, and
budgeting support. The TTM ensures that these resources are available as needed.

Specific responsibilities of the TFATTM, or designated representative, include, but are not limited to:

Formally report on SPP R&D management products, deliverables, and issues to the TFA
Program Manager
Ensure SPP R&D technical scope development, planning, and budgeting is integrated into TFA
and EM-50's process and schedule
Ensure SPP R&D execution management activities, such as performer selection, meet the intent
of TFA's approved performer selection process and organizational conflict of interest mitigation
plan
Ensure TDM performance expectations are clearly defined and communicated
Provide technical staff from TFA resources to support the TDM in performance of execution
management activities
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6.1.4 TFA SPP Technology Development Manager, PNNL

The TDM is a senior technical manager from the TFA responsible for managing, reporting, and
communicating technical activities associated with the SPP R&D efforts. The TDM is responsible for
leading the technical resources to accomplish the SPP R&D objectives.

Specific responsibilities of the TDM include, but are not limited to:

Provide technical direction and day-to-day management of the SPP R&D technical activities,
including leadership of the Change Control Board (CCB)
Conduct plan of-the-week meetings focusing on highlights of technology development results,
schedule status, and discussion of any cost or schedule issues that need management attention
In conjunction with DOE-SR, prepare agenda, schedule, and conduct monthly SPP R&D project
reviews
Attend and participate in EM-1 SPP quarterly reviews as requested by the TWG, who will plan
and conduct the quarterly reviews
Organize and manage roadmap review, revision, and baseline R&D Program Plan development
Represent TFA technical position/recommendations to TWG and DOE-SR, as requested
Oversee planning/execution activities, including drafting and submitting to the TFA Program
Manager and DOE-SR, program execution guidance (PEG/TTR) for project performers
Organize and manage the development of the downselection criteria
Select key project staff (e.g., system leads) to implement SPP R&D work scope
Coordinate complex-wide staff (e.g., principal investigators, system leads, TFA technical
resources) to deliver SPP R&D products
Ensure breadth and depth of the technical program to address key technical issues and support
the downselection and schedule.

6.1.5 TFA SPP Deputy/Project Controls Manager, PNNL

The Deputy/Project Controls Manager supports the TDM in establishing and implementing project
controls to ensure the TFA SPP is delivering products as needed. The Deputy/Project Controls
Manager will:

Develop project planning and performance assessment criteria necessary to monitor project
execution and delivery of SPP R&D products
Complete and maintain the SPP R&D Project Management and Control Document
Provide analysis of performance data and identify potential issues for TDM resolution
Recommend corrective actions and initiate change control to affect project performance
Serve as deputy project manager
Work with existing SPP project controls staff to ensure performance data is being collected to
support assessment and change control decisions

6.1.6 System Leads

A System Lead will be assigned to each of the four technology areas - Alpha Removal, CST Ion
Exchange, CSEX, and STTP.

The System Leads are responsible, in conjunction with other TFA and SPP R&D team members (i.e.,
principal investigators and management team), for program definition and execution according to the
operating philosophy and requirements of the TFA, as communicated in the annual TFA Multi-Year
Program Plan (MYPP). The System Leads will:

Develop a strong knowledge base on assigned process technology, maintain general familiarity
with the other three candidate processes, and understand the requirements for integrating with
SRS HLW facilities and operators
Work with lead SPP process engineers and other knowledgeable technical personnel to maintain
an accurate list of technology development needs
Interact with the TDM and other System Leads to prioritize work and recommend SPP R&D
funding allocation to DOE
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Support preparation of the annual budget requests, prepare PEG/TTR, review draft TTPs and
recommend approval for final TTPs by the TDM
For assigned technology, integrate all technology development work at participating national
laboratories, universities and industry partners. Track technical status through plan-of-the-week
meetings. Guide principal investigators in day-to-day conduct of approved technical work scope.
Support definition of DOE-HQ level key milestones and ensure key programmatic milestones are
accomplished; work to resolve issues that could impact schedule commitments
Recommend appropriate funding and/or schedule changes required to meet programmatic
objectives to the TFA SPP CCB.

6.1.7 Project Performers/Principal Investigators

The project performers/principal investigators (PIs) will be responsible for:

Developing TTPs in response to PEG/TTR. PIs will work with the TDM and System Leads to
develop TTP that establish detailed scope, schedule, budget and milestones adequate to
accomplish the objectives established in the PEG/TTR, and measure progress towards those
objectives.
Executing the project scope and completing milestones according to the TTP
Working with the TDM and System Leads to identify and resolve scope/execution issues.
Conducting the technical scope within appropriate facility specific ES&H guidelines and
adequately addressing other task specific issues such as quality assurance, intellectual property,
and safeguards and security
Meeting project management and reporting requirements defined in the SPP R&D Project
Management and Controls Document.

6.1.8 Site Technical Program Offices

To be determined
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7.0 Project Controls
The following section outlines the basic premise on which SPP R&D project
management/control procedures will be defined. Existing project procedures and
plans will be reviewed and appropriately used as the basis for TFA SPP project
control procedures and management requirements. The TFA SPP project control
procedures and management requirements will define the following:

requirements for project planning and baseline development
project evaluation and review criteria
reporting requirements
change control procedures/approval process
performer and contractor roles and responsibilities

These procedures will be documented in an SPP R&D Project Management and
Controls Document and will be communicated to the SPP R&D team, including the
individual performers responsible for execution of the technical activities.

7.1 Work Authorization

Scope, cost, and schedule of SPP R&D work for the SRS salt disposition
alternatives will be documented in performer-developed TTPs, prepared in
response to PEG/TTR issued by the TFA SPP. The TTPs will be concurred on by
the appropriate performer, System Lead, TFA SPP TDM, and DOE-SR SPP
Manager, and will be approved by the TFA Program Manager. Funding for SPP
R&D TTPs is provided by EM-50 through the TFA Financial Plan, and by EM-40
through the DOE-SR Financial Plan, Interoffice Work Orders (IWO) and Annual
Operating Plan (AOP).

7.2 Change Control

The technical baseline established in the R&D Program Plan will provide the basis
on which overall change will be evaluated. Any changes affecting the R&D
Program Plan will be approved by the TWG prior to implementation.

Figure 7.1 Change Control Process

http://apps.em.doe.gov/ost/mainpubs.html
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TTP's are developed to implement specific technical activities necessary to meet
the objectives established in the R&D Program Plan. All changes that impact the
TTPs approved scope, schedule, or budget are subject to the review and approval
of the CCB prior to formal submission for subsequent approvals or implementation
(see Figure 7.1, Change Control Process). The CCB will be led by the TFA SPP
TDM, and will include the TFA SPP Deputy/Project Controls Manager, System
Leads, the SRS Pre-Conceptual Engineering Manager, and the DOE-SR SPP
Manager.

CCB approved changes with budget impact of greater than $100K, which affect a
TFA level milestone2, or require a fin plan or other contractual/budget change will
be also by approved by the TFA Program Manager. The TFA Program Manager
(EM-50) and the DOE-SR SPP Manager (EM-40) will be responsible for approving
and submitting formal budget/contract changes identified in the TCR according to
the requirements of the particular TTP funding type (i.e., fin plan, IWO, AOP). In
addition, the CCB and the TFA Program Manager will evaluate all changes for
their impact to the technical baseline, to ensure proper coordination and approval
of the TWG. Changes expected to meet this criteria, requiring TWG approval,
would include TWG directed changes, changes in technology options, changes
with a budget impact of greater than $1M, or changes which impact to a TWG
level2 milestone.

Changes will be submitted via a Technical Change Request (TCR) (see Appendix
A.3), and may be initiated by any of the individuals who have concurred on or
approved the TTP. All TCRs will be initially sent to the TFA SPP Deputy/Project
Controls Manager for review to ensure that the TCR contains adequate
justification. The TFA SPP Deputy/Project Controls Manager will coordinate the
CCB review, as well as additional reviews and approvals required by the type of
change. Once fully approved, the TCR will be submitted to the appropriate contract
and budget authority for processing.

2 TFA and TWG level milestone criteria will be defined in the SPP R&D Project
Management and Controls Document.
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8.0 Reporting and Communications

8.1 External Communications

TFA SPP will establish a technical communications plan to facilitate project
information exchange and dissemination of technical results internally and
externally. TFA will evaluate project requirements and establish
mechanisms for effective communication. For example, TFA SPP may
consider using a web-based communication system to ensure technical
results from the R&D efforts are readily available for potential vendors for
the follow-on design, engineer, and build portion of the SPP. All external
communication tools will be approved by EM and DOE-SR, prior to initiation.

8.2 Internal Reporting and Communications

To ensure that progress and issues are communicated in a timely manner,
the following reporting mechanisms are anticipated at this time. Specifics
(distribution, schedule, etc.) regarding these mechanisms will be addressed
in the TFA SPP Technical Communications Plan.

The TFA SPP TDM will report verbally on a daily basis to the TFA
TTM and TFA Program Manager until the program structure is
finalized.
The TFA SPP will organize regularly scheduled teleconferences to
include the TFA Program Manager, TFA TTM, TDM and the TWG.
Others may be invited as specific topics require.
The TDM will provide written reports monthly to the TFA TTM and the
TFA Program Manager to document the status of the project.
The TFA Program Manager will provide monthly written reports to the
TWG.
The TFA Program Manager, or designated representative, will provide
a quarterly presentation to the TWG regarding overall progress of the
R&D work, progress on technical assistance initiatives, status of
deliverables, and identification of major issues.
In addition to the above, the TFA Program Manager will identify issues
verbally and through email messages to the TWG as necessary in
order to facilitate resolution.
The DOE-SR SPP Manager will provide written notification to the TFA
Program Manager of any changes (contractual, funding, technical, or
otherwise), that may impact the continuation of R&D efforts, as soon
as the information is available.

http://apps.em.doe.gov/ost/mainpubs.html
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Specific TTP reporting requirements for System Leads and project
performers will be documented in the SPP R&D Project Management and
Controls Document.
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9.0 Risk Management
The TFA SPP will be responsible for developing project execution guidance
and overseeing the technical performance of the R&D work. Where
appropriate, SPP R&D specific guidance regarding risk management issues
such as ES&H, quality assurance, intellectual property (i.e.,
confidentiality/non-disclosure agreements), safeguards and security, etc.,
will be addressed within the project execution guidance. However, in
planning and executing the work in response to such guidance, the
individual task performers/principal investigators and laboratory
organizations are responsible for ensuring all such issues are addressed
and their scope- and facility-specific requirements are met. In addition, each
performer will ensure task scope and budget plans include appropriate
project costs for all such compliance.
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Appendix A.1 Action Plan

Savannah River Site

Salt Processing Project Roles and Responsibilities

April 2000
(Revision 1)

Introduction

This action plan principally describes the management approach to
conducting the research and development, and developing and applying the
criteria to support down-selection of the separation of selected
radionuclides from high-level waste at the Savannah River Site located near
Aiken, South Carolina. This research and development will be conducted
over the next 12 months, pending finalization of the down-select criteria and
technology road maps, in order to collect additional information on several
separation technologies to replace In Tank Precipitation of cesium using
tetraphenylborate precipitation. Separation of these radionuclides will take
place prior to vitrification of the high-level waste, and eventual disposition in
a geological repository. Separation is needed to reduce the large volume of
high-level waste salts currently stored in the Savannah River tanks, meet
disposal criteria for low-activity waste disposal in salt stone (grout), and to
ensure the DOE Office of Materials Disposition high-level waste with
sufficient cesium to serve as a radiation barrier in the disposal of weapons
grade plutonium. This plan also describes potential actions that the
Department might exercise following the ensuing months of research and
development.

Background

The Savannah River Site has approximately 34 million gallons of high-level
waste in the form of liquid, sludge and salt cake stored in 49 active tanks
located in two tank farms. The waste contains about 400 to 450 Megacuries
of radioactivity including actinides, strontium and cesium. The Savannah
River Site high-level waste program integrates the management of existing
and new facilities to reduce the volume of, treat (separation) and vitrify high-
level waste for disposal, and closure of the high-level waste tanks in
compliance with environmental regulations. The Salt Processing Project is
the treatment portion of the high-level waste cleanup effort. This project is

http://apps.em.doe.gov/ost/mainpubs.html
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responsible for the selection, design, construction and operation of effective
treatment technologies to prepare the high-level waste feed material for the
vitrification facility (Defense Waste Processing Facility, DWPF). Major
constituents that must be separated and sent as feed to DWPF include
actinides, strontium, and cesium.

In 1980, the DWPF flow sheet identified ion exchange as the preferred
method to remove cesium from the high-level waste stream. In 1982, the
Savannah River Site selected In-Tank Precipitation using sodium
tetraphenylborate (ITP) to replace ion exchange in order to reduce life-cycle
cost of cesium separation by nearly $1 billion. Radioactive operation of the
ITP facility was initiated in September 1995, but an excessive amount of
benzene was evolved from Tank 48H during slurry pump operation in
December 1995. ITP operations were suspended in March 1996 to develop
an improved understanding of the ITP process chemistry, and to evaluate
any impacts on downstream facilities. Following several expert reviews, a
recommendation by the Defense Nuclear Facilities Safety Board in 1996
(96-1), and an extensive chemistry test program, the Savannah River Site
concluded in January 1998 that the ITP configuration could not meet safety
and production requirements. In March 1998, the Savannah River Site
contractor, Westinghouse Savannah River Company, formed a systems
engineering team to identify alternatives to the ITP process for separating
cesium. The WSRC team identified approximately 140 processes that could
potentially be used to separate cesium from salt solutions. These processes
were further grouped into an initial list of 18 alternative processing options.
The list of 18 was subsequently screened using a multi-attribute analysis to
obtain a "short list" of four alternative processing options. The options
include small in-tank precipitation using sodium tetraphenylborate,
crystalline silicotitinate ion exchange, caustic side solvent extraction, and
direct disposal in grout (no separations).

In response to a report issued by the General Accounting Office, Process to
Remove Radioactive Waste from Savannah River Tanks Fails to Work, the
Secretary of Energy announced that a new contractor(s) would be sought to
continue work on separation processes at Savannah River. The Under
Secretary asked the National Academy of Sciences (NAS) to independently
review the Department's evaluation of technologies to replace ITP. NAS
issued a letter report in October 1999, and their final report is planned to be
completed in the Spring 2000. As a result of this interim review, the Under
Secretary and the Assistant Secretary for Environmental Management
jointly agreed that further research and development on each alternative
was required to reduce technical uncertainty prior to a down-select to one
technology. Accordingly, DOE put on hold plans to issue a draft Request for
Proposal seeking input from the private sector for proposals to design and
construct the needed separation facilities, and the issuance of the ongoing
Supplemental Environmental Impact Statement (SEIS) on treatment
alternatives pending further development of technology alternatives.

Each technology alternative proposed for the separation of cesium from the
high-level waste at the Savannah River Site requires further development
and evaluation to resolve technical and engineering issues prior to initiating
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design and construction activities. In addition, it is possible that variations on
the current proposals (e.g., alternative ion exchange material) could be
incorporated into future evaluations. The treatment of the Savannah River
high-level waste salts is on the critical path for alleviating long term tank
storage capacity difficulties, supporting continued operation of DWPF, and
ensuring the Office of Materials Disposition that this waste will be available
for their plutonium disposition mission. Therefore, further application of
systems engineering to evaluate the entire high-level waste system (high-
level waste storage requirements, treatment processes (the separation of
cesium, as well as strontium and actinides from the high-level waste
stream), and glass quality assurance requirements at DWPF) should be
performed to ensure that all interfaces, crosscutting technical issues, and
schedule drivers are thoroughly understood.

Management Concept

The Manager, Savannah River Operations Office, and the Deputy Assistant
Secretaries for Project Completion (EM-40) and the Office of Science and
Technology (EM-50) are combining resources to find suitable treatment
technologies, and to establish a sound technical basis for the cleanup of the
high-level waste tanks at the Savannah River Site.

DOE Headquarters

The Deputy Assistant Secretary for Project Completion (EM-40) provides
the leadership and program management for technology development and
down-selection of a preferred treatment alternative. EM-40 is responsible for
keeping senior DOE management apprized of the project's progress. EM-40
will closely coordinate with EM-50 and the Manager, Savannah River
Operations Office. The final decision on the continuation of additional
development work for each option, the start of design activities, cost and
schedule estimation, and down-selection to a final treatment technology will
be made by the Assistant Secretary for Environmental Management based
on the recommendation of EM-40, with the concurrence of EM-50, and the
Manager, Savannah River Operations Office.

Technical Working Group

EM-40 has established the Savannah River Site Salt Processing Project
Technical Working Group (TWG) to manage technology development of
treatment alternatives. The TWG is composed of staff from EM-42, -50, -22,
and DOE-SR. EM-42 will lead the day to day operation of the TWG,
including setting up meetings, conference calls, and briefings. The TWG will
be supported by the Tanks Focus Area, and the Technical Advisory Team
(formerly the Independent Project Evaluation Team). The TWG will brief
EM-40, -50, and the Manager, Savannah River Operations Office on the
project's progress on a regular basis.

The TWG is the focal point for all activities related to the development of
treatment technology alternatives for the Savannah River Salt Processing
Project. The TWG will use the resources of the Tanks Focus Area, the
Technical Advisory Team, and DOE-SR for many of the activities supporting
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this project. Specific responsibilities of the TWG include managing and
overseeing the development of a Research and Development Program
Plan, technology road maps, establishing separations technology down-
selection criteria, project integration, ensuring execution and technical
oversight of technology development efforts, including timely resolution of
issues consistent with the program plan, road maps, and down-selection
criteria. Initially, down-selection criteria will include factors to assure that
sufficient research and development has been done to support selection of
a preferred alternative. Should a preferred alternative not be differentiated
on a technology basis alone, design activities might commence on two or
more alternatives so that down-selection can be made on the basis of
sound cost and schedule estimates. The TWG will advise EM-40 on the
progress of each development activity, and recommend whether the
continuation of further work is warranted.

The TWG will establish a communication mechanism (e.g., workshops)
between the Savannah River Site, Hanford Office of River Protection and
other sites and national laboratories, as appropriate, to exchange
information regarding high-level waste pretreatment (e.g., separation of
cesium, actinides and strontium), and other activities related to the disposal
of high-level wastes at each of the sites. This exchange of information
should assist each site by sharing lessons learned, and focus development
and design activities to be more productive.

Tanks Focus Area

The Tanks Focus Area and DOE-SR will compile a list of technical issues to
be resolved (e.g., using the NAS and IPE Team reviews), develop the
technology road maps, develop and issue Technical Task Plans to the
laboratories and contractors performing the research and development,
evaluate the potential for alternative separation processes (e.g., other ion
exchange media), establish the criteria against which the TWG will measure
progress of each development activity, propose the criteria to be used for
potential down-selection during the research and development activities,
monitor progress of the research and development activities, and serve as a
technical resource with specific emphasis on research and development for
the Technical Working Group.

The Tanks Focus Area, DOE-SR, and the Technical Advisory Team will
provide advice to the Technical Working Group on knowledge gaps, future
development activities to fill knowledge gaps, and the potential pitfalls of
implementing various alternatives.

Distribution of the funding from EM-50 and DOE-SR to the appropriate R&D
performers will be determined by the TFA. Proposed scope and funding for
specific activities will be identified by the TFA and approved by the TWG.
The TFA will provide execution management and will be responsible for
implementing scope, schedule or budget changes.

Technical Advisory Team

The Technical Advisory Team will consist of some members of the
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Independent Project Evaluation Team, but will be augmented to include
experts from the nuclear and chemical industry with expertise in
implementation (design, construction, and operation) of treatment
technologies similar to those selected for further research and development.
The Technical Advisory Team's focus is on implementation of technologies,
rather than the research and development focus of the Tanks Focus Area.

DOE Savannah River Operations Office

The Manager, Savannah River Operations Office will provide technical
support to the Technical Working Group, and in the development or revision
of the technology road maps. DOE-SR will ensure that all activities of the
Technical Working Group are fully integrated into all aspects of the SRS
high-level waste program through the use of systems engineering
principles. DOE-SR will develop a sound technical basis for the critical path
schedule to bring a salt processing facility on-line in time to support the
site's high-level waste tank storage volume estimates and continued
operation of DWPF. DOE-SR is responsible for providing the funding
necessary to support all aspects of the Salt Processing Project development
activities (including the Technical Advisory Team and other experts as
needed), except as implemented by EM-50. DOE-SR is also responsible for
integrating and funding all other treatment activities required to meet tank
storage and feed delivery schedules. It is the responsibility of the DOE-SR
representative on the Technical Working Group to ensure technology
development activities are integrated with the Savannah River Site high-
level waste program, and that actions identified by the TWG are assigned to
the appropriate staff at DOE-SR.

National Academy of Sciences/National Research Council

The National Academy of Sciences will be requested to serve as the
independent source of experts throughout the research and development of
suitable separation technologies. While the Under Secretary of Energy
serves as the main point of contact for the continuing reviews of the SRS
Salt Processing Project by the National Academy of Sciences/National
Research Council, the Technical Working Group will be the day to day point
of contact for providing information to the NAS, and arranging additional
reviews (e.g., review of each alternative's technology road map).

Funding

EM-50 will provide the resources for the TFA and some portion of the
research and development funding (approximately $7.5 million in FY 2000).
Additional resources (approximately $14 million in FY 2000) will be made
available from SRS. The FY 2001 target for the Salt Processing Project is
$21.5 million.

Future Activities

Down-selection of a single preferred separation technology alternative might
not be possible on the basis of further research and development
information alone. If this should be the case, the Department might proceed
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with design of two or more technology alternatives so that reasonable cost
and schedule estimates can be made. This parallel design of alternative
separation technologies might be a part of a competitive procurement of one
or more contractors to design the facilities and provide cost and schedule
estimates.

Independent Oversight

EM-40 will coordinate with the Office of Engineering and Construction
Management (OECM) to provide Watch List briefings for the Chief
Operating Officer on this projects status. EM-40 will also work with the
OECM to determine the optimum time to begin project management
oversight services for this project.

Schedule

The Technical Working Group maintains a major milestone schedule. This
schedule is available separately from this Action Plan. The schedule will be
adjusted as new tasks are identified or as required. The TWG is working
with DOE-SR to develop a detailed, integrated schedule for the Salt
Processing Project.

Revised: October 5, 2000
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A.2 Key Personnel
Technical Working Group

Ken Lang, TWG Lead, EM 42
Ken Picha, TWG, EM 22
Kurt Gerdes, TWG, EM50
Bill Spader, TWG, DOE SR

Savannah River Site

Jim McCullough, DOE SR SPP/HLW Program Manger
Ken Rueter, WSRC Pre-Conceptual Engineering Manager

Tanks Focus Area

Ted Pietrok, TFA Program Manager, DOE RL
Tom Brouns, TFA Technical Team Manager, PNNL

Tanks Focus Area Salt Processing Project

Harry Harmon, TFA SPP Technology Development Manager, PNNL
Vacant, TFA SPP Deputy/Project Controls Manager, PNNL
Tim Kent, System Lead - Small Tank Tetraphenylborate Precipitation
(STTP), ORNL
Dennis Wester, System Lead - Non-Elutable Ion Exchange Using
Crystalline Silicotitanate (CST Ion Exchange), PNNL
Ken Rueter, System Lead - Caustic Side Solvent Extraction (CSEX), WSRC
Sam Fink, System Lead - Alpha Removal, SRTC
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Task Change Request
Appendix A.3 Office of Science and Technology

Task Change Request

To: Director, Office of Budget, EM-23

TCR Number: TCR
DATE:

FIN Plan Month:

TTP Number*: Contractor:

Title:

Focus Area: Product
Line:

Increase to this TTP* Decrement Source

B&R
Code

BA
$K

BO
$K

TTP
Number

Contractor B&R
Code

BA $K BO
$K

Description of Funding & Work Scope Change:

Approved by: Date:

Field Office FA/CC Manager

Approved by: Date:

Technical Program Officer

Reviewed by: Date:

Headquarters FA/CC Manager

The following Budget Representatives from the DOE Field Offices referenced in Sources
1-3 below have provided EM-23 the attached certification of funds available for
withdrawal in connection with this AFP change:

http://apps.em.doe.gov/ost/mainpubs.html
http://www.adobe.com/products/acrobat/readstep.html


TFA - Task Change Request

http://emslws03/tfa/spp/mgmtplan/appendixa3.htm[10/13/2009 11:36:02 AM]

Source #1:

(Name) (FTS Telephone #) (DOE Field Office)

Source #2:

(Name) (FTS Telephone #) (DOE Field Office)

Source #3:

(Name) (FTS Telephone #) (DOE Field Office)

Attachments:

Background
Correspondence

Certification of Funds
Withdrawal

Approved by: Date:

Office Director

Approved by:  Date:   

Associate Deputy Assistant Secretary, TD

Revised: October 5, 2000
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Regulatory Drivers
Federal and State laws and agencies regulate waste at ORNL.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

Resource, Conservation and Recovery Act (RCRA)

Federal Facility Compliance Act (FFCA)

Federal Facility Agreement (FFA)

Land Withdrawal Act (LWA)

Laws

Agencies

Tennessee Department of Environment and Conservation (TDEC)

Department of Transportation (DOT)

Environmental Protection Agency (EPA)

Nuclear Regulatory Commission (NRC)

The TDEC Commissioner issued an order that requires tank waste processing to begin by 2003.

Previous slide Next slide Back to first slide View graphic version
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PPT Slide
Project Status

The project is 75% complete
Waste retrieval operations are complete in 5 of 8 tanks
A 6th tank will be completed in mid October 1999

32,000 gallons of sludge has been transferred and consolidated in the Melton Valley Storage Tanks
Represents 36% of original sludge inventory

The project is on schedule for completion by the end of FY 2000
Waste removal operations for the remaining 2 tanks will be complete
All waste will be transferred to the Melton Valley Storage Tanks
Two years ahead of the original baseline schedule
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Bethel Valley Tanks
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PPT Slide
Melton Valley Tanks

Melton Valley Storage Tanks and Capacity Increase Tanks
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Tank System Technical Evaluation
Evaluated specific issues including:

Waste transfer schedules from

waste generator facilities
inactive legacy waste storage tank facilities, and
active waste storage tank facilities.

The ability of the Melton Valley Storage Tanks system to contain and
manage sludges and liquids generated during the waste transfers.

The cost and schedule impacts of including additional tank waste
retrieval technologies.
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Tank System Evaluation Results
Physical characteristics for each tank system was unique

Waste contained in the various systems was unique

Individual project schedules did not allow the work to be completed in
the time required

Consolidation tank capacity was not sufficient to contain the
transferred waste
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DOE Developed the Integrated Tank Waste
Management Plan

The plan helps DOE meet regulatory requirements including:

the TDEC order that requires transuranic waste processing to begin
by 2003,

the Federal Facility Agreement the calls for the tank system at ORNL
to meet RCRA underground storage tank requirements, and

the CERCLA requirements for inactive tank closures.
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PPT Slide
Tank Waste Retrieval

Waste Transfers and Consolidation

Waste Volume Reduction

Project Schedule Integration

Waste Processing for Final Disposition

Treatment and Volume Reduction of Newly Generated Waste at the
Source of Generation

The Integrated Tank Waste Management Plan addresses:
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Goals
Consolidate legacy tank waste in the Melton Valley Storage Tanks by
2000.

Treat newly generated waste at the source to avoid future inventories
of highly radioactive, transuranic waste in underground storage tanks.

Treat ORNL legacy, newly generated liquid low-level, and transuranic
waste safely and cost effectively.

Treat highly radioactive legacy waste before disposal at the Waste
Isolation Pilot Plant (WIPP) or the Nevada Test Site (NTS).
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ORNL Active Tanks
Active Tanks

Bethel Valley Main Plant Area

Active Tanks

Melton Valley
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http://emslws03/tfa/pres/ORNLtanks10_99/tsld012.htm[10/13/2009 11:36:07 AM]

ORNL Active Tanks
5 - Bethel Valley Evaporator Service Tanks

8 - Melton Valley Service Tanks &

6 - Melton Valley Capacity Increase Tanks

Waste Processing Tanks

Waste Consolidation Tanks

Previous slide Next slide Back to first slide View graphic version



PPT Slide

http://emslws03/tfa/pres/ORNLtanks10_99/tsld013.htm[10/13/2009 11:36:08 AM]

PPT Slide
Bethel Valley Evaporator Service Tanks

Five 50,000 gallon, cylindrical, stainless steel tanks

Store evaporator concentrate and feed waste
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Legacy Waste Tanks
Numerous Inactive Federal Facility Agreement Tanks

12 - Gunite and Associated Tanks

5 - Old Hydrofracture Facility Tanks

Previous slide Next slide Back to first slide View graphic version



ORNL EE/CA Tanks

http://emslws03/tfa/pres/ORNLtanks10_99/tsld015.htm[10/13/2009 11:36:08 AM]

ORNL EE/CA Tanks
Performed an Engineering Evaluation/ Cost Analysis (EE/CA) to remediate 11 tanks

Remediation will proceed under an Action Memorandum
June 2000 milestone for tank sludge removal

Action Memorandum addendum includes remaining ORNL inactive tanks

Previous slide Next slide Back to first slide View graphic version



PPT Slide

http://emslws03/tfa/pres/ORNLtanks10_99/tsld016.htm[10/13/2009 11:36:08 AM]

PPT Slide
Gunite & Associated Tanks

12 domed gunite tanks 25 to 50 ft in diameter

Stored approximately 90,000 gallons legacy radioactive sludge.
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PPT Slide
The Gunite Tanks Remediation Project

will deploy 26 technologies.

Deployed Technologies

Future Deployments

Modified Light Duty Utility Arm

Houdini Remotely Operated Vehicle

Confined Sluicing End-Effector

Hose Management Arm

Jet Pump

Flow Monitor & Sampling Device

Characterization End-Effector

Gunite Scarifying End-Effector

Gunite Isotope Mapping Tool

Remote Cameras

Feeler Gauge

Ponar Sampling Tool

Russian Mixer

Boom In tank Camera & Sampling Device

Wall Coring Tool

Pipe Plugging/Cutting/Cleaning Tool

Hydraulic Shears

Decon Spray Ring

Flygt Mixers

Pulsair Mixers

Slurry Monitoring System

Grinder/Size Classifier

Disc Flow Pump
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Houdini II Remotely Operated Vehicle

High Pressure Pump for Wall Scarifying

Gripper End-effector Hydraulic Pump
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PPT Slide
Modified Light Duty Utility Arm

Houdini II Remotely Operated Vehicle

High Pressure Pump for Wall Scarifying

Houdini Remotely Operated Vehicle

Flow Monitor & Sampling Device

Pulsair Mixers

Hose Management Arm

Flygt Mixer

Slurry Monitoring System

Grinder/Size Classifier

Control Room

Tank W-7 Equipment Platform

Tank W-10 Equipment Platform

At Tank Instrument Enclosure

The Gunite Tanks Remediation Project

South Tank Farm Operations
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Old Hydrofracture Faclitiy (OHF) Tanks
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Old Hydrofracture Faclitiy (OHF) Tanks
Five cylindrical, 12 ft. diameter carbon steel tanks

Contained about 50,000 gallons of radioactive waste remaining from
hydrofracture operations

Waste Removal Complete
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Steps to Successful Waste Retrieval
Tank Modification, Sampling, and Characterization

Sludge Heel Retrieval and Wall Cleaning

Waste Mixing

Waste Conditioning and Transfer

The waste retrieval process requires four main steps.

Specialized tools and equipment perform key operations during each step.
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Tank Modification, Sampling, and Characterization
Gunite Tanks Remediation Project

Remote Cameras
Tank inspections and surveillance

Modified Light Duty Utility Arm
Deploys tools in tank

Houdini Remotely Operated Vehicle
Deploys tools in tank

Sampling Tools
Tanks sampled at various locations

Wall Coring Tool
Analysis of wall cores determines the depth and amount of contamination in the tank walls

Hydraulic Shears
Removes obstructions in tank

Pipe Plugging/Cutting/Cleaning Tool
Plugs interior tank pipes to improve tank vacuum and efficiency of air filtration system
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PPT Slide
Tank Modification, Sampling, and Characterization

Gunite Tanks Remediation Project

The coring tool removes cores from the tank wall for analysis.

Previous slide Next slide Back to first slide View graphic version



PPT Slide

http://emslws03/tfa/pres/ORNLtanks10_99/tsld023.htm[10/13/2009 11:36:10 AM]

PPT Slide
Tank Modification, Sampling, and Characterization

Bethel Valley Evaporator Service Tanks: W-Tanks

Installed tank access extensions.

Replaced hose connections to the tank nozzles In the pump and valve vault.

Installed charge vessels In the pump and valve vault.
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PPT Slide
Tank Modification, Sampling, and Characterization

Old Hydrofracture Facility (OHF) Tanks

Installed tank access extensions, removed unneeded connecting piping , and installed a gravel pad over the tanks.
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PPT Slide
Sludge Heel Retrieval and Wall Cleaning

Modified Light Duty Utility Arm
Deploys tools in tank

Houdini Remotely Operated Vehicle
Deploys tools in tank
Plows and cuts sludge

Confined Sluicing End-effector
Sludge mining and waste retrieval

Gunite Scarifying End-effector
Cleans tank walls

Hose Management Arm
Supports the end-effectors and hoses

Jet Pump
Conveys waste out of tank

Flow Monitor and sampling Device
Monitors waste flow and allow collection of waste sample

Gunite Tanks Remediation Project
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PPT Slide
Sludge Heel Retrieval and Wall Cleaning

Gunite Tanks Remediation Project

Gunite scarifying end-effector deployed by MLDUA.

Houdini is providing an extra view of the operations through the camera in its shilling arm.
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Sludge Heel Retrieval and Wall Cleaning
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Sludge Heel Retrieval and Wall Cleaning
Final tank WC-2 inspection after acid rinsing and degreasing.

Initial tank WC-2 inspection.

Stabilizing tank WC-2 in place with grout.

Inactive Tanks
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PPT Slide
Sludge Heel Retrieval and Wall Cleaning

ORNL will deploy a mobile Fluidic Pulsed Jet Mixing System for sludge retrieval in the EE/CA Tanks.

Inactive EE/CA Tanks
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PPT Slide
Gunite Tanks Remediation Project

Waste Mixing

Pulsair Mixers
Mixes waste and keeps sludge suspended in the consolidation tank

Flygt Mixers
Mix and suspend sludge for transfer out of tank W-5 due to the poor condition of the tank walls
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PPT Slide
Waste Mixing

Bethel Valley Evaporator Service Tanks: W-Tanks
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PPT Slide
Waste Mixing

Bethel Valley Evaporator Service Tanks: W-Tanks

Fluidic Pulsed Jet Mixing System
Charge Vessels connected to existing tank nozzles
Jet pump supplies suction and pressure to charge vessels
Pipe bridge
HEPA system
Valve skid
Control room
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PPT Slide
Waste Mixing

Bethel Valley Evaporator Service Tanks: C-Tanks

Installed a modified Fluidic Pulsed Jet Mixing System for the C-tanks
System includes a rotating nozzle
Decreases sludge settling out of slurry in areas of low mixing velocity

Waste Retrieval Completed
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PPT Slide
Old Hydrofracture Facility (OHF) Tanks

Waste Mixing

The Borehole Miner Extendible Nozzle system was used to dislodge sludge and mix the waste for transfer.
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PPT Slide
Old Hydrofracture Facility (OHF) Tanks

Waste Mixing

The articulated nozzle can extend about 10 feet raise to 90 degrees and rotate about 270 degrees via remote
control.
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PPT Slide
Gunite Tanks Remediation Project

Waste Transfers

Slurry Monitoring System
Ensures the waste will have a uniform consistency

Discflow Pump
Ensures the waste flow is consistent pressure during waste transfer
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Inactive Tanks Remediation
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Inactive Tanks Remediation
Based on Risk

Remove Tank
Stabilize Tank In Place

Remediations to date
4 Tanks Removed
22 Tanks Stabilized
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Waste Transfers (gallons)
Tank System

Sludge

Supernate

All Tanks

85,100

OHF Tanks

Total Waste

62,000

9,800

Process Water

292,000

43,300

231,700

17,000

Gunite Tanks

43,000

9,200

32,000

77,650

90,350

352,350

200,000

103,850

639,100

Bethel Valley Evaporator Service Tanks
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Gunite Tanks Waste Retrieved to Date (gallons)
67,137

Sludge

Supernate

Added Process Water

Total Waste

265,900

328,100

661,137

Currently making two 20,000 to 30,000 gallon waste transfers per month to the Melton Valley Storage Tanks.
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Melton Valley Storage Tanks & Capacity Increase Tanks
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Melton Valley Storage Tanks & Capacity Increase
Tanks

Eight 50,000 gallon tanks currently contain 340,000 gallons of waste

150,000 gal. Sludge
190,000 gal. Supernate

Six 100,000 gallon tanks currently contain 290,000 gallons of waste

3,500 gal. Sludge
286,500 gal. Supernate

Previous slide Next slide Back to first slide View graphic version



PPT Slide

http://emslws03/tfa/pres/ORNLtanks10_99/tsld040.htm[10/13/2009 11:36:14 AM]

PPT Slide
Isolation/Remediation Plan*
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Note: (XX) indicates the year that the tank will be removed from service as shown in the FFA implementation
plan.
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WC-9 (99)

WC-3 (99)

S-424

S-324 (99)

S-523 (99)

S-223 (99)

WC-17

WC-15

WC-2

W1-I

F-201

WC-14

W

-12

TH-3

TH-2

TH-1
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2026A

Bethel Valley Watershed

Integrated FFA Tanks Program

Main Plant EE/CA & Action Memorandum

Core Hole 8 Plume Source EE/CA &

Action Memorandum

Bethel Valley LLLW Tanks with Planned Maintenance Actions

Remediated Tanks

Melton Valley Tanks

O

R

O

E

M

* Excludes Gunite/OHF Tanks

2/22/99

Note: (XX) indicates the year that the tank will be removed from service as shown in the FFA implementation
plan.

* Excludes Gunite/OHF Tanks

Note: This table is based on the January 1999 lifecycle cost baseline.

3013

4501P

WC-19

1995

1996

1997

1998

1999

2000 and beyond
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3004B

3001B

LA-104

WC-7

T

-30

H-209

3002A

WC-8

WC-6

WC-5

7562

7560

W-1A

WC-2

F-201

WC-14

Stabilized Tanks

Removed Tanks

Bethel Valley Watershed ROD Tanks

EE/CA Tanks

GAAT Tanks

W-15

W-14

W-13

W-12

TH-3

TH-2
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TH-1

W-16

W-19

W-18

W-20

W-17

WC-17

WC-15

WC-13

WC-12

WC-11

WC-3 (99)

WC-1

F-501

2026-A

TH-4

W-11

3003 A

W-10

W-9

W-8

W-7

W-6

W-5

W-4

W-3

W-2

W-1

W1-I
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WC-10

T4

T3

T9

T2

T1

T-14

7503-A

WC-20

T-2

T-1

HFIR

S-523 (99)

S-424

S-324 (99)

S-223 (99)

Core Hole 8 Plume Source

OHF Tanks

ORNL Inactive Tanks Remediation Status

Additional Tank Characterization
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PPT Slide
Review

Site Needs

Needs 

Categori-

zation

Response 

Ranking

Criteria

Needs 

Screening

Criteria

3 Develop 

Technical

Response

1 Identify & Document 

Site Needs

2 Communicate Site Priority Needs

5 Develop Program 

Planning Documents

Complex-Wide Responses

4 Review 

Technical

Responses

FY98 Tech. Prog. (PEG, TTPs)

Probl. 

Elemt.

(MYPP)
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Review

Review

6 Develop Program 

Planning Documents

Implementation

Process for Program Development

Needs from 

Each Site
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Characterization
Strategy

Deploy residual waste characterization tools

Develop on-line monitors to avoid out-of-spec conditions

Upgrade laboratory and hot cell analytical procedures

Accomplishments

Hot cell analysis w/NIR & LA/MS (FY96-97)

ITP sampling w/Fluidic Pulse Jets (FY97-98)

In-tank w/LDUA (FY96) & Raman/CPT (FY96-97)

Future Direction

Residual waste w/LDUA & Cone Penetrometer (FY97-99)

Variable depth sampling and analysis (FY98-00)
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Challenges
Volume and radioactivity

Chemically and radiologically complex

Restricted access to tanks

Regulatory requirements and public concerns
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Closure Challenges
Closure criteria: establish performance objectives and closure criteria

Immobilize residual waste: formulation and methods for mixing and
pouring

Isolate tanks: methods to plug lines and avoid in-leakage

Physically stabilize tanks: approaches to avoid subsidence
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Some files are provided in 
Adobe Acrobat .pdf format.

To read these files, you will 
need to have a copy of 
Acrobat Reader software
(which is free).

Disclaimer

 

TFA - Midyear Review Report
FY00

1 Although several corrosion probe designs have been tested in-tank at
Hanford, the work in FY00 is focused on installing an integrated corrosion
monitoring station, which has not yet been deployed. Therefore, the project
is still in viewed as in the demonstration phase until the final probe design is
completed and deployed along with the monitoring station.
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To read these files, you will 
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Acrobat Reader software
(which is free).

Disclaimer

 

TFA - Midyear Review Report
FY00

2 Need to revise TMS ID name to be consistent with revised system
concept.
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Activity
ID

Total
Float

Activity
Description

To Go
Wk Days

Early
Start

Early
Finish

Lead

Alpha & Strontium Removal
Monosodium Titanate (MST) Kinetics & Equilibrium
WAMST1200 60 Colloidal Plutonium Studies

<HA>
29* 14AUG00A 10JAN01 TBP

WAMST12100 1,083 XAFS Studies - Pu Speciation in
Waste       <HA>

187* 11OCT00A 24AUG01 LNO

WAMST13 74 MST Kinetics -
<HA>

15* 12JAN00A 19DEC00 DTH

WAMST15000 1,173 MST Testing
<HA>

97* 03NOV00A 18APR01 DTH

WAMST18000 1,009 Engineered Form of MST
<HA>

261* 18OCT00A 11DEC01 DTH

Alternative Alpha And  Strontium Removal
WAMST13E 1,255 Evaluate Alternate Sorbents

(SRTC Identified)<HA
15* 13SEP00A 19DEC00 DTH

WAMST16000 1,055 Identify Alternate Sorbents &
Technologies  <HA>

215* 18OCT00A 04OCT01 DTH

WAMST17000 1,109 Evaluate Alternate Sorbents
(TAMU Supplied) <HA>

161* 03NOV00A 19JUL01 DTH

MST Filtration and Settling
WACST600 46 6.0 Engineering Filtration

Studies          <HA>
43* 19NOV99A 30JAN01 MRP

WAMST23000 1,172 Pilot Filtration Tests (FRED)
<HA>

98* 01AUG00A 19APR01 MRP

WAMST23500 1,071 FRED Test - Phase II -
Flocculant Tests <HA>

173* 08JAN01 12SEP01 MRP

WAMST62 46 Improve Filtration Rates & Flows
<HA>

43* 24JAN00A 30JAN01 MRP

WAMST623 1,255 Cross-flow Filter Optimization
FRED Testing <HA>

15* 24JAN00A 19DEC00 MRP

FY00 FY01 FY02
SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN F

Colloidal Plutonium Studies                 <HA>

XAFS Studies - Pu Speciation in Waste       <HA>

MST Kinetics -                              <HA>

MST Testing                                 <HA>

Engineered Form of MST                      <HA>

Evaluate Alternate Sorbents (SRTC Identified)<HA

Identify Alternate Sorbents & Technologies  <HA>

Evaluate Alternate Sorbents (TAMU Supplied) <HA>

6.0 Engineering Filtration Studies          <HA>

Pilot Filtration Tests (FRED)               <HA>

FRED Test - Phase II - Flocculant Tests <HA>

Improve Filtration Rates & Flows <HA>

Cross-flow Filter Optimization FRED Testing <HA>

© Primavera Systems, Inc.

Start Date 01OCT98
Finish Date 09MAY05
Data Date 29NOV00
Run Date 04DEC00 10:21

Early Bar

Progress Bar

Critical Activity

SALT  
Westinghouse Savannah River

Salt Processing Program
Mid Level Summary

Information Only
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Activity
ID

Total
Float

Activity
Description

To Go
Wk Days

Early
Start

Early
Finish

Lead

WAMST6400 -1 Real Waste Tests at CUF
<HA>

90* 25SEP00A 06APR01 MRP

Alternatives to Solid/Liquid Separation Testing
WAMST19000 1,202 Test High Shear Filtration

<HA>
68* 18OCT00A 07MAR01 MRP

WAMST20000 1,147 MST Centrifuge Tests
<HA>

123* 18OCT00A 24MAY01 MRP

WAMST21000 1,039 Investigate Alternatives Improve
Filtration <HA>

231* 30OCT00A 26OCT01 MRP

WAMST22000 1,130 MST - Settle / Decant Testing
<HA>

140* 25OCT00A 19JUN01 MRP

On Line Monitor
--
WASDM0000 417 On Line Filtrate Effluent

Radiation Monitor <HA>
287* 04OCT99A 09MAY02 KJR

CST Non-Elutable Ion Exchange
CST - Refinement of the Model
WACST52 35 AlkEarth Metals, Carbonate,

Oxalate & Perox <HA>
54* 03JAN00A 14FEB01 FF

CST - Alternative Column Design
WACOL0000 1,151 CST Alternate Column Study

<HA>
119* 30AUG00A 18MAY01 LC

CST - Stability
WACST23 78 CST Thermal Stability Issues

<HA>
11* 03JAN00A 13DEC00 DDW

WAORN2301 1,052 CST Stability, Leaching - FY
2001           <HA>

232* 02OCT00A 18OCT01 TK

CST - Precipitation Kinetics
WACST51 1,240 Stability of Simulated Waste

Solutions  <HA>
30* 03JAN00A 11JAN01 DDW

WAORN4001 69 Waste and Simulant
Precipitation Issues <HA>

23* 03NOV99A 29DEC00 TK

CST - Revised Manufacturing Process
WACST21 0 Cs Resin - Manufacturing

Revisions with UOP <HA>
89* 21FEB00A 05APR01 WRW

FY00 FY01 FY02
SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN F

Real Waste Tests at CUF                     <HA>

Test High Shear Filtration                  <HA>

MST Centrifuge Tests                        <HA>

Investigate Alternatives Improve Filtration <HA>

MST - Settle / Decant Testing               <HA>

On Line Filtrate Effluent Radiation Monitor <HA>

AlkEarth Metals, Carbonate, Oxalate & Perox <HA>

CST Alternate Column Study                  <HA>

CST Thermal Stability Issues  <HA>

CST Stability, Leaching - FY 2001           <HA>

Stability of Simulated Waste Solutions  <HA>

Waste and Simulant Precipitation Issues <HA>

Cs Resin - Manufacturing Revisions with UOP <HA>
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Activity
ID

Total
Float

Activity
Description

To Go
Wk Days

Early
Start

Early
Finish

Lead

CST - Gas Disengagement
WACST8000 1,159 Alternate Column, Gas

Disengagement         <HA>
63* 08NOV99A 28FEB01 WVP

WAORN5001 1,169 Gas Disengagement
Equipment, Heat Transfer <HA>

66* 03NOV99A 28FEB01 TK

WAORN5019 1,169 ORNL - Prepare Tall Column
System   <HA>

8* 04JAN00A 08DEC00 TK

WAORN5048 1,169 ORNL - Evaluate Gas
Disengage Performance <HA>

66* 17JUL00A 28FEB01 TK

CST - Gas Generation
WAORN6001 76 Gas Generation - Impact on

CST Performance <HA>
16* 10NOV99A 20DEC00 TK

WAORN6066 76 HFIR In Pool Tests
<HA>

16* 25AUG00A 20DEC00 TK

CST - Develop and Test Size Reduced Method
WACST1900 87 DWPF Waste Qualification,

Feed Homogenity  <HA>
2* 19NOV99A 30NOV00 FGS

WACST194 87 Determine How to Suspend
CST in DWPF <HA>

2* 17JAN00A 30NOV00 FGS

DWPF Melter Operation
WACST195A 29 CST Melter Feed Rheology

<HA>
60* 18SEP00A 23FEB01 JRH

Caustic Side Solvent Extraction
CSSX - Solvent Preparation
WAANL7100 1,167 ANL   Report on FY 00 Work

<HA>
103* 04OCT00A 26APR01 LNK

WACX41500 1,280 Solvent Preparation
<HA>

4* 20OCT00A 04DEC00 LNK

Batch Equilibrium - Internal Solvent Irradiation
WAORN7137 -12 Batch Equilibrium Internal

Irradition Expmt <HA>
104* 07JUN00A 23APR01 LNK

WAORN7141 -12 Execute Test Protocol  CTD-1
<HA>

104* 09OCT00A 23APR01 LNK

WAORN7154 -12 CTD-2  Experiment Test Report
<HA>

53* 08FEB01 23APR01 LNK

FY00 FY01 FY02
SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN F

Alternate Column, Gas Disengagement         <HA>

Gas Disengagement Equipment, Heat Transfer <HA>

ORNL - Prepare Tall Column System   <HA>

ORNL - Evaluate Gas Disengage Performance <HA>

Gas Generation - Impact on CST Performance <HA>

HFIR In Pool Tests              <HA>

DWPF Waste Qualification, Feed Homogenity  <HA>

Determine How to Suspend CST in DWPF <HA>

CST Melter Feed Rheology                    <HA>

ANL   Report on FY 00 Work                  <HA>

Solvent Preparation                         <HA>

Batch Equilibrium Internal Irradition Expmt <HA>

Execute Test Protocol  CTD-1                <HA>

CTD-2  Experiment Test Report               <HA>
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Activity
ID

Total
Float

Activity
Description

To Go
Wk Days

Early
Start

Early
Finish

Lead

Batch Equilibrium-External Solvent Irradiation
WACX412 61 Batch Equilibrium Hot Cell Test

(Interim Rpt)<HA
28* 03JUL00A 09JAN01 RAP

WACX412M00 1,046 In-Cell Exposure Tests & Report
<HA>

224* 07SEP00A 17OCT01 RAP

WAORN7075 -2 Effect of Waste Feed
Components             <HA>

52* 18MAY00A 08FEB01 LNK

WAORN7081 1,223 Batch Contacting with Single
Cs-137 Spike <HA>

61* 05SEP00A 21FEB01 LNK

WAORN7108 -12 Cs-137 Batch Irradiation with
Simulant      <HA>

104* 03APR00A 23APR01 LNK

WAORN7117 33 Hot Cell Batch Contacting with
Cs137 Test   <HA>

37* 03APR00A 18JAN01 LNK

CSSX - Physical & Chemical Properties
WACX417000 1,206 Solvent Stability & Clean - Up

<HA>
78* 02OCT00A 16MAR01 LNK

WACX417500 1,206 Analytical Method Development
<HA>

78* 02OCT00A 16MAR01 LNK

WAORN7058 -3 CSSX -     Physical And
Chemical Properties <HA>

95* 03APR00A 10APR01 LNK

WAORN7066 29 Solvent Thermal Stability
<HA>

63* 10MAY00A 23FEB01 LNK

Solvent Decomposition & Contactor Hydraulic Perf
WACX41300 1,218 Contractor Thruput/Efficency

Report         <HA>
66* 23OCT00A 28FEB01 LNK

WACX41400 1,179 Contractor Solvent Solids
Performance <HA>

105* 02OCT00A 24APR01 LNK

WAORN7161 1,156 Cs-137 Irradiation Contactor
Test           <HA>

128* 03APR00A 25MAY01 LNK

Waste Simulant & 2 cm Contactor Flowsheet
WAANL7200 1,165 A1-2       Five Day Test of CSSX

Flowsheet  <HA>
105* 04OCT00A 30APR01 RL

WAANL7300 1,091 A1-3 Solvent Recovery
<HA>

179* 04OCT00A 14AUG01 RL

FY00 FY01 FY02
SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN F

Batch Equilibrium Hot Cell Test (Interim Rpt)<HA

In-Cell Exposure Tests & Report             <HA>

Effect of Waste Feed Components             <HA>

Batch Contacting with Single Cs-137 Spike <HA>

Cs-137 Batch Irradiation with Simulant      <HA>

Hot Cell Batch Contacting with Cs137 Test   <HA>

Solvent Stability & Clean - Up              <HA>

Analytical Method Development               <HA>

CSSX -     Physical And Chemical Properties <HA>

Solvent Thermal Stability                   <HA>

Contractor Thruput/Efficency Report         <HA>

Contractor Solvent Solids Performance <HA>

Cs-137 Irradiation Contactor Test           <HA>

A1-2       Five Day Test of CSSX Flowsheet  <HA>

A1-3 Solvent Recovery                       <HA>
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Activity
ID

Total
Float

Activity
Description

To Go
Wk Days

Early
Start

Early
Finish

Lead

CSSX - Real Waste Contactor Testing
WACX1000 -10 CSSX - Real Waste Testing

<HA>
80* 10MAY00A 25APR01 RWB

CSSX - Solvent Commercialization & Supply
WACX33000 621 CSSX Solvent

Commercialization-Assure
Supply<HA>

390* 10MAY00A 12NOV02 RWB

Small Tank TPB Precipitation
Tetraphenyborate Decomposition Studies
WAORNL2001 87 NMR Studies (Work Scope

Matrix 2.2.4.1) <HA>
5* 08DEC99A 05DEC00 TK

WATPB2201 1,265 X-Ray Absorption Spectroscopy
(EXAFS)       <HA>

5* 30MAR00A 05DEC00 RAP

WATPB223 61 Synergistic Effects Tests  <HA> 28* 28JAN00A 09JAN01 MJB

WATPB225 106 Electrochem/Spectroscopic
Transition Metals <HA>

105* 24JAN00A 30APR01 TBP

WATPB23 -1 Batch Scale Testing (Real
Waste)            <HA>

90* 30MAY00A 06APR01 MJB

XAFS Studies for Catalyst Identification
WATPB21300 1,064 STTP Catalyst XAFS Testing

<HA>
206* 18OCT00A 21SEP01 MJB

TPB - Solubility Data
WAORN3001 2 Bench Scale CSTR Studies

<HA>
90* 01OCT99A 03APR01 JW

WAORN3070 12 CSTR Cold Open Loop Tests
<HA>

19* 20JUN00A 25DEC00 JW

WAORN3216 2 CSTR Closed Loop Hot Cell
Test Five         <HA>

90* 13NOV00A 03APR01 JW

TPB - Antifoam Physical Properties
WATPB51000 1,268 IIT Recommendation

<HA>
2* 03APR00A 30NOV00 DPL

WATPB53000 1,116 Irradiated Antifoam Testing
<HA>

59* 18SEP00A 22FEB01 JRH

WATPB56 1,141 Real Waste Antifoam Test
<HA>

70* 23FEB01 04JUN01 RAP

FY00 FY01 FY02
SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN F

CSSX - Real Waste Testing                   <HA>

CSSX Solvent Commercialization-Assure Supply<HA>

NMR Studies (Work Scope Matrix 2.2.4.1) <HA>

X-Ray Absorption Spectroscopy (EXAFS)       <HA>

Synergistic Effects Tests  <HA>

Electrochem/Spectroscopic Transition Metals <HA>

Batch Scale Testing (Real Waste)            <HA>

STTP Catalyst XAFS Testing                  <HA>

Bench Scale CSTR Studies                    <HA>

CSTR Cold Open Loop Tests                   <HA>

CSTR Closed Loop Hot Cell Test Five         <HA>

IIT Recommendation                          <HA>

Irradiated Antifoam Testing                 <HA>

Real Waste Antifoam Test                    <HA>
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Activity
ID

Total
Float

Activity
Description

To Go
Wk Days

Early
Start

Early
Finish

Lead

TPB Real Waste Testing
WATPB4400 -12 TPB Real Waste Testing

<HA>
101* 18SEP00A 24APR01 JTC

FY00 FY01 FY02
SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN F

TPB Real Waste Testing                      <HA>
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team. 

All changes identified with revision 
bars. 
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of chemical composition 
on filter flux rate. 

All changes identified with revision 
bars. 
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Use of Workscope Matrix 
 
 

This Workscope Matrix has been developed to define the Science and Technology (S&T) 
development activities to be performed for Alpha Removal during the Demonstration Phase.  
The guiding documents for this Workscope Matrix are the HLW Salt Disposition SE Team 
Science and Technology Roadmaps for Small Tank TPB Precipitation, CST Non-Elutable Ion 
Exchange and Caustic Side Solvent Extraction.  The S&T Roadmaps provide the technology 
development paths forward towards successful deployment of the three options.  This matrix 
(Attachment 1) expands on the roadmaps by providing the high level details of each segment of 
Alpha Removal research and development, assigning responsibility for the execution of each 
segment and documenting the path through each segment of R&D in the form of a logic diagram 
(Attachment 2).  The logic diagram ties to the S&T Roadmaps using S&T item numbers. 
 
In this Demonstration phase, Scale-up will be performed wherever practical and advantageous to 
the confirmation of technology and application of technology to the full-size facility.  The 
Workscope Matrix provides an additional definition of at which scale the S&T development is to 
be conducted. 
 
The Scope of Work Matrices (SOWMs) provide a more detailed description of the work 
summarized in the roadmaps and logic diagrams.  These SOWMs were previously used to 
identify R&D work required to reach a technology down selection decision.  Some work also is 
included in these SOWMs that has been identified as appropriate post-down selection R&D.  
However, no attempt has been made to compile a comprehensive list of all post-downselection 
R&D in these documents.  Additional R&D planning will be required to support future stages of 
the project, e.g. conceptual design, pilot plant design and operation, final design, and startup 
support. 
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ATTACHMENT 1 – Alpha Removal Work Scope Matrix 
 

Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 

Process Chemistry 

1.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MST 
Adsorption 
Sorption 
Kinetics 

 

 

The addition of Monosodium Titanate (MST) has been proposed to adsorb the soluble U, 
Pu, and Sr contained in the waste stream. The rate and equilibrium loading of these 
components as a function of temperature, ionic strength and mixing is required to support 
the batch reactor design.  Initial data from batch reactor data indicates the MST kinetics 
require more than the 24 hrs assumed in pre-conceptual design resulting in larger reactor 
batch volumes.  Studies will be conducted to determine if the MST strike could be 
completed in the existing SRS waste tanks.  Alternatives to MST will be investigated. 
 

MST adsorption kinetics experiments have been performed at 7.5 M and 4.5 M Na+.  As 
In the currently flowsheeted, the Alpha Sorption step for CST would be performed at 5.6 
M Na+.  Additional experimentation may be performed at 6.44 M Na+ for CSSEX.  Also, 
questions have been raised regarding the oxidation states of Pu (initial, as a function of 
ionic strength, and equilibrium as Pu is adsorbed onto MST) and the effect of oxidation 
states on MST adsorption rates.  Since Pu is the primary source of alpha, it is important to 
assure that experimental results obtained with simulants are representative of performance 
with real wastes. 

1.1 Repeat prior experiments on Sr, Pu, U, and Np removal with 0.2 and 0.4 g 
MST/L at 5.6M Na+. 

1.2 Develop an understanding of the impact of Pu oxidation state, dissolved Vs 
colloidal, and Pu speciation on MST adsorption kinetics including which 
form or species is adsorbed and the form or species present in both 
simulants and real waste (Dissolved Vs colloid work to be initiated in 
FY00, remainder in FY01)sorption mechanism for the radionuclides on 
MST. 

1.2.1 Examine real waste samples for evidence that the radionuclides 
(and especially the actinides) exist as colloids. 

1.2.2 Measure the kinetics of sorption and capacity for single 
radionuclides 

1.2.3 Perform fine structure x-ray analyses (XAFS) on samples of MST 
from the experiments individual radionuclide to gain understanding 
of the binding, or surface chemistry.  (post-downselect) 

1.2.4 Examine the influence of oxidation state of the sorption of Pu onto 
MST. 

1.3 Study Allied Signal NaT as a replacement for MST 

1.4 Study alternative alpha removal technologies 

1.4.1 Literature review of alternative alpha removal technologies, 
including magnetic precipitation (FY00) 

1.4.2 Perform scoping studies based on literature evaluation 

1.5 Evaluate alternative filter cleaning methods if new sorbentslvents are 
chosen (Preliminary DesignFY01 or beyond) (post-downselect) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lab 

 
Lab 

 
 
 
 
 
 
 
 
 
 
 
Lab 

Lab 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SRTC 

 
SRTC 

 
 
 
 
 
 
 
 
 
 
 
SRTC 

SRTC 

 

HLW-SDT-TTR-99-30.01 

WSRC-RP-99-010802 
WSRC-TR-2000-002903 
WSRC-RP-2000-003613 

 
HLW-SDT-TTR-99-33.01 

WSRC-RP-99-010802 

WSRC-TR-2000-002293 
WSRC-TR-2000-002903 
WSRC-RP-2000-003613 
WSRC-TR-2000-001423 
 

WSRC-TR-99-001343 

WSRC-TR-99-002193 

WSRC-TR-99-002863 

CST: 10, 11 

TPB: 4 

CSSXEX: 6 
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Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 

Process Engineering 

6.0 

 

 

Engineering 
Scale 
Filtration 
Studies 

Filtration of MST and sludge is required to prevent plugging of the ion exchange column. 
Initial data indicates low flux rates for the filtration of these solutions requiring large 
filter areas and high axial velocity for cross flow filtration techniques.  Alternative 
solid/liquid separation techniques and filter aides will be studied, and a selection made. 
Filtration cleaning studies including the impact of spent cleaning solution will be studied. 
 
Tests for MST/sludge filtration (Alpha Sorption step) performed during Phase IV (FY99) 
indicate low crossflow filter fluxes leading to very large filters.  Improvement in filter size 
and operation is desired. 

6.1 Elucidate role of TPB in filtration 

6.2 Investigate/test ways to improve filtration rates/fluxes 

6.2.1 Filter aids, flocs, etc 

6.2.2 Different filtration technologies 

6.2.3 Different filtration approaches; for example 

6.2.3.1 Pre-filter/rough filter 

6.2.3.2 Different ratios of flocs/aids, etc 

6.3 Select most promising technology and run confirmation test with FRED at 
USC 

6.4 Perform real waste tests using CUF (Work to be initiated in FY01) 

6.5 Evaluate alternative solid/liquid separation technologies 

6.5.1 Literature study (FY00) 

6.5.2 Test promising alternative solid/liquid separation technologies, if 
warranted by literature study (FY01) 

6.5.3 Conduct Real Waste Test (FY01) 

6.6 Evaluate the impact of chemical composition on filter flux rate (the 
evaluation will include the use of an in-line particle size analyzer for pilot 
filtration facility {FRED}) 

 
 
 
 
 
 
 
 
 

NA 

Lab 
 
 
 
 
 
 
 
BenchPilot 

 
NABench 

Lab 

 

 

 

 
Pilot 

 
 
 
 
 
 
 
 
 

SRTC 

SRTC 
 
 
 
 
 
 
 
SRTC 

 
NASRTC 

SRTC 

 

 

 

 
SRTC 

HLW-SDT-TTR-99-30.01 

WSRC-TR-99-004832 
WSRC-TR-2000-002883 
WSRC-TR-2000-002703 
WSRC-TR-2000-002873 
WSRC-RP-2000-006853 

 
HLW-SDT-TTR-2000-000131  

 

WSRC-TR-99-003433 
 

CST: 9, 15 

TPB: Design Input 

CSSXEX: 5 

9.0 

 

 

 

 

Analytical 
Sample 
Requirements 

The analytical sample requirements including on-line analysis must be developed to 
support control strategy development. 
 
Develop at-line (or on-line) analyzer for 137Cs, 90Sr, and total alpha. 
 

9.1 Issue request for interest package for vendor solicitation 

9.1.1 Conduct independent assessment of vendor bids and technical 
maturity of analyzer technology 

9.2 Procure and test analyzer (post-downselect) 
 
Activities to resolve these issues are common to CST, TPB and CSSEX 

Full PNNL/ 
Analytical 
Meas.Lab 

 G-TC-H-00030 CST: 5 

TPB: 7 

CSSEX: 7 
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                                                                Matrix Legend 

 
Item No. Corresponds to the block number on the Science and Technology Roadmap and Logic Diagrams; provides a tie 

between documents. 

 
Item General title of the S&T block; corresponds to block title on the Science and Technology Roadmap and Logic 

Diagrams. 

 
Considerations Discusses the considerations pertinent to the completion and resolution of each item; provides details and numbered 

R&D activities to be performed to resolve the item (numbered R&D activities correspond to numbered activities on 
logic diagrams). Italicized text is extracted from previous roadmaps and reflects activities previously completed or 
no longer required. 

 
Scale Defines the scale at which R&D test will be performed (Lab scale, bench scale, engineering scale or pilot scale). 

 
Lead Org. Identifies the organization responsible for conducting the R&D activity and hence location where activity will be 

performed. 

 
Path Forward Doc. Lists the applicable Technical Task Requests (TTRs) denoted xxxx1; Task Technical and Quality Assurance Plans 

(TTPs) denoted xxxx2 and Test Reports (TRs) denoted xxxx3 which respectively initiate, plan and document the 
results of R&D activities. 

 
Reference Doc. Lists reference documents such as previous test results, reviews etc., which relate to the current R&D activity. 

 
Uncertainty Provides a cross-tie to the cost validation matrix uncertainty statement Ids within the Decision Phase Final Report, 

WSRC-RP-99-00007. 

 
NA Not Applicable 
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ATTACHMENT 2 – Alpha Removal S&T Logic Diagrams  
 
 

MST ADSORPTION
KINETICS (1.0)

1.1  MST
Experiments at 5.6
M Na+

1.0  Alpha Removal
Kinetics and Equilibrium

1.2  Pu Oxidation
and Speciation

For Continuation Refer to
CST, TPB and CSEX
Workscope Matrices

For Continuation Refer to
CST, TPB and CSEX
Workscope Matrices

6.1  Role of TPB in
Filtration

6.2.1  Filter Aids, Flocs
Etc,

6.2  Improve
Filtration Rates/
Flows

6.2.3.2  Different Rates
of Floc/Aids Etc,

6.2.3  New Filtration
Approaches

6.2.3.1  Pre-Filter/
Rough Filter

6.3  Most Promising
Technology Tested
at FRED

6.2.2  New Filtration
Technologies

6.0  Engineering Scale
Filtration Studies

Studies

6.4  Real Waste
Tests Using CUF

ENGINEERING FILTRATION
STUDIES (6.0)

Test in CUF ?

Y

N

1.3  Study Allied
Signal NaT

1.4  ID & Study
Alternate Alpha
Removal Tech.

1.5  Alternate
Filter Cleaning

Page 1

6.6  Evaluate
Impact of Chem.
Composition

Test
Alternatives ?

6.5.2  Test S/L
Separation
Alternatives

Real Waste
Test  ?

6.5.3 Conduct
Real Waste Test

YY

N

N

6.5  Alternative
S/L Separation

6.5.1  Literature
Study
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MST SORPTION KINETICS
(1.0)

1.1  MST
Experiments at 5.6
M Na+

1.0  Alpha Removal
Kinetics and Equilibrium

1.2  Sorption
Mechanism
Studies

For Continuation Refer to
CST, TPB and CSSX
Workscope Matrices

For Continuation Refer to
CST, TPB and CSSX
Workscope Matrices

6.1  Role of TPB in
Filtration

6.2.1  Filter Aids, Flocs
Etc,

6.2  Improve
Filtration Rates/
Flows

6.2.3.2  Different Rates
of Floc/Aids Etc,

6.2.3  New Filtration
Approaches

6.2.3.1  Pre-Filter/
Rough Filter

6.3  Most Promising
Technology Tested
at FRED

6.2.2  New Filtration
Technologies

6.0  Engineering Scale
Filtration Studies

Studies

6.4  Real Waste
Tests Using CUF

ENGINEERING FILTRATION
STUDIES (6.0)

Test in CUF ?

Y

N

1.3  Study Allied
Signal NaT

1.4  ID & Study
Alternate Alpha
Removal Tech.

1.5  Alternate
Filter Cleaning

Page 1

1.2.1  Examine
Real Waste for
Colloids

1.2.2  Measure
Sorpion Kinetics
and Capacity

1.2.3  Perform X-
Ray analyses of
MST Samples

1.2.4  ExaminePu
Oxidation State
Effect on Sorption

6.5  Alternative
S/L Separation

6.5.1  Literature
Study

Test
Alternatives ?

6.5.2  Test S/L
Separation
Alternatives

Real Waste
Test  ?

6.5.3 Conduct
Real Waste Test

YY

N

N

6.6  Evaluate
Impact of Chem.
Composition
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ATTACHMENT 2 – Alpha Removal S&T Logic Diagrams 

 
 
 
 
 
 
 
 
 

ANALYTICAL SAMPLE
REQUIREMENTS (9.0)

9.1  Issue request
for interest
package for
vendor solicitation

9.0  Develop at-line (or on-
line) monitors for 137Cs,

90Sr and alpha

For Continuation Refer to
CST, TPB and CSEX
Workscope Matrices

Page 2

ANALYTICAL SAMPLE
REQUIREMENTS (9.0)

9.1  Issue request
for interest
package for
vendor solicitation

9.0  Develop at-line (or on-
line) analyzer for 137Cs,

90Sr and alpha

For Continuation Refer to
CST, TPB and CSSX
Workscope Matrices

Page 2

9.2  Procure and
Test Analyzer

 



 
 

HLW-SDT-99-0354 
Revision: 5 

 

 
 

 
 

SAVANNAH RIVER SITE 
 

HIGH LEVEL WASTE SALT DISPOSITION 
SYSTEMS ENGINEERING TEAM 

 
 
 
 

APPLIED TECHNOLOGY INTEGRATION 
SCOPE OF WORK MATRIX  

FOR 
CST NON-ELUTABLE ION EXCHANGE  

(Demonstration Phase) 
 
 
 

 
 
 
 
 
 
 
 

APPROVED:__________________________ DATE:________________  
 K. J. Rueter, HLW Program Manager  
 
 

APPROVED:__________________________ DATE:________________  
 T. P. Pietrok, TFA Program Manager 
 
 

APPROVED:__________________________ DATE:________________  
 K. T. Lang, EM-40 SPP Program Manager 

   
 
 
 
 
 

   



HLW-SDT-99-0354 
Revision: 5 

Page 2 of 20 
 

Change Control Record 
 

Document Name 
 
Applied Technology Integration Scope of Work Matrix for 
CST Non-Elutable Ion Exchange (Demonstration Phase) 

Unique Identifier 
 
HLW-SDT-99-0354 

 
 

Summary of Changes 
 

 

Revision Date Matrix 
Revision 

BCF Number(s) Reasons for change Items Affected by the change 

December 2, 1999 0 NA Initial Issue NA 

December 27, 1999 1 NA Incorporates ECF # 
HLW-SDT-99-0387 
which added 
TTR/TTP/TR references, 
ties to uncertainty IDs, 
updates to reflect 
feedback from TTR/TTP 
development and 
incorporated minor 
editorial comments 

All changes identified with revision 
bars 

January 10, 2000 2 NA Incorporates ECF# 
HLW-SDT-2000-00010 
which aligned 
workscope matrix with 
finalized FY00 approved 
workscope and 
incorporated DOE 
review comments by 
removing holds and 
identifying work to be 
initiated in FY01 and 
incorporated minor 
editorial comments. 

All changes identified with revision 
bars 

February 15, 2000 3 NA Incorporates ECF# 
HLW-SDT-2000-00050 
which removed 
information from items 
common to all three 
technologies that are 
now being controlled 
through Alpha Removal 
workscope matrix HLW-
SDT-2000-00047 and 
changed Section 9.0 to 
show WSRC overview 
of UOP R&D. 

All changes identified with revision 
bars 
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Change Control Record (Continued) 
 

Revision Date Matrix 
Revision 

BCF Number(s) Reasons for change Items Affected by the change 

July 10, 2000 4 NA Incorporates ECF # 
HLW-SDT-2000-00267  
which dispositions 
comments from the TFA 
team. 

All changes identified with revision 
bars. 

November 21, 2000 5 N/A Incorporates ECF # 
HLW-SDT-2000-00464 
which dispositions 
comments from TFA 
team and updates 
document with FY00 
science and technology 
results 

All changes identified with revision 
bars. 
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Use of Workscope Matrix 
 
 

This Workscope Matrix has been developed to define the Science and Technology (S&T) 
development activities to be performed during the Demonstration Phase.  The guiding document 
for this Workscope Matrix is the HLW Salt Disposition SE Team Science and Technology 
Roadmap (Attachment 1).  The S&T Roadmap provides the technology development path 
forward towards successful deployment of the CST Non-Elutable Ion Exchange option.  This 
matrix (Attachment 2) expands on the roadmap by providing the high level details of each 
segment of research and development, assigning responsibility for the execution of each segment 
and documenting the path through each segment of R&D in the form of a logic diagram(s) 
(Attachment 3).  The logic diagrams tie to the S&T Roadmap using numbered key S&T 
decisions/milestones. 
 
In this Demonstration phase, Scale-up will be performed wherever practical and advantageous to 
the confirmation of technology and application of technology to the full-size facility.  The 
Workscope Matrix provides an additional definition of at which scale the S&T development is to 
be conducted. 
 
The Scope of Work Matrices (SOWMs) provide a more detailed description of the work 
summarized in the roadmaps and logic diagrams.  These SOWMs were previously used to 
identify R&D work required to reach a technology downselection decision.  Some work also is 
included in these SOWMs that has been identified as appropriate post-downselection R&D. 
However, no attempt has been made to compile a comprehensive list of all post-downselection 
R&D in these documents.  Additional R&D planning will be required to support future stages of 
the project, e.g. conceptual design, pilot plant design and operation, final design, and startup 
support. 
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ATTACHMENT 1 – Science and Technology Roadmap 

PRE-CONCEPTUAL/CONCEPTUAL DESIGN

PROCESS ENGINEERING

6.0 Engineering Scale
Filtration Studies

7.0 Engineering Scale
Mixing Studies

8.0 Thermohydraulic
& Transport

Props

11.0 Engineering Scale
IX Column

21.0 Instrumentation

PROCESS CHEMISTRY

3.0 Bench Scale IX
Studies

1.0 MST Adsorption
Kinetics

4.0 Solubility
Data

5.0 Physical Property
Data

HLW SYSTEM INTERFACES

12.0 *DEB Integrated
Pilot Facility

9.0 Analytical Sample
Requirements

10.0 Control
Strategy

19.0 Feed
Homogenity

25.0 Saltstone Waste
Acceptance Crit.

15.0 Tank Farm
Blending

22.0 Methods
Development

20.0 DWPF Sludge/
CST Coupled Chem

26.0 Recycle
Treatment

1
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SCIENCE AND TECHNOLOGY ROADMAP FOR CST NON-ELUTABLE ION EXCHANGE CESIUM REMOVAL PROCESS

17.0 Glass
Titanium Loading

18.0
Durability

PRELIMINARY DESIGN

13.0 Operate Pilot
Fac. Unit Ops Mode

FINAL DESIGN CONSTRUCTION PHASE

14.0 Operate Pilot
Fac. Integrated  Mode

24.0 Operate
Simulator

27.0 Feed Blending
Refinement

16.0 Additional Tank
Farm Char.

23.0 DEB Integrated
Simulator

7 9

P
er

fo
rm

an
ce

 D
at

a
28.0 Waste Form

Requalification

8

1

2

3

Select Filtration Technology

Select Mixing Technology

Decision for Engineering Scale IX Column Study

KEY S&T DECISIONS/MILESTONES

*DEB = Design, Engineer, and Build

2.0 CST Kinetics

5

6

7

8
Acceptance Waste Form.

Conceptual Design Report

Confirmation of Performance Data

Assurance to Proceed with Pilot

9
Assurance to Proceed with Construction

4
Technology Downselection

T
ec

hn
ol

og
y 

D
ow

ns
el

ec
tio

n

4
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ATTACHMENT 2 - CST Non-Elutable Ion Exchange Work Scope Matrix 
 

Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 

Process Chemistry 

1.0 

 

MST 
Adsorption 
Sorption 
Kinetics 

 

 

The addition of Monosodium Titanate (MST) has been proposed to adsorb sorb the 
soluble U, Pu, and Sr contained in the waste stream. The rate and equilibrium loading of 
these components as a function of temperature, ionic strength and mixing is required to 
support the batch reactor design.  Initial data from batch reactor data indicates the MST 
kinetics require more than the 24 hrs assumed in pre-conceptual design resulting in larger 
reactor batch volumes. Studies will be conducted to determine if the MST strike could be 
completed in the existing SRS waste tanks.  Alternatives to MST will be investigated. 
 
MST adsorption sorption kinetics experiments have been performed at 7.5 M and 4.5 M 
Na+. As In the currently flowsheeted, the Alpha Sorption step for CST would be 
performed at 5.6 M Na+.  Also, questions have been raised regarding the oxidation states 
of Pu (initial, as a function of ionic strength, and equilibrium as Pu is adsorbed sorbed 
onto MST) and the effect of oxidation states on MST adsorption sorption rates. Since Pu is 
the primary source of alpha, it is important to assure that experimental results obtained 
with simulants are representative of performance with real wastes. 

1.3.1 Activities to resolve these issues are common to CST, TPB and 
CSSEX, Refer to Alpha Removal Workscope Matrix (HLW-SDT-
2000-00047) for further details. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

   

2.0 

 

CST Kinetics  The ability of CST to remove Cs from aqueous waste solutions needs to be investigated as 
a function of temperature and waste composition. Potassium, strontium, nitrate, and 
hydroxide are known to impact the equilibrium loading of Cs on the CST. Mass transfer 
coefficients as a function of column geometry and velocity vs. diffucivity must also be 
determined to ensure proper ion exchange column sizing. The ability of CST to sorb Sr, 
Pu and U must be determined to avoid potential criticality issues. De-sorption of the Cs 
due to normal and abnormal operations such as temperature swings must be determined. 
Thermal stability of CST must be determined. 
 
During Phase IV experiments, observations led to questions regarding the presence and 
fate of excess materials, “dry back” fines, lot-to-lot variability, chemical and thermal 
stability, and predictability of resin performance in SRS waste.  Significant additional 
effort is required to understand the implications and to assure applicability to SRS 
processing requirements.  In fact, the resin may have to be “reengineered” to meet SRS 
needs. 
 
During FY00, it was recognized that MTZ length is approximately proportional to 1/Co 
(Co = initial concentration) and that a substantial amount of the projected waste feeds 
would have [Cs] significantly lower than was used to size the columns.  Also, model 
results for projected waste compositions should be compared against the standard 
simulants. 

2.1 Work with UOP to: 

2.1.1 Eliminate or remove excess materials 

2.1.2 Eliminate or reduce chloride or change to nitrate form 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Lab 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
UOP 
 
 

HLW-SDT-TTR-99-34.01 

WSRC-RP-99-010792 

 

HLW-SDT-TTR-99-36.11 

Subcontract AC18850N2 

WSRC-RP-2000-
008122TBD-Later (UOP) 

 

HLW-SDT-TTR-99-36.21 

Subcontract 
AC18850N2TBD-Later 
(UOP) 
WSRC-RP-99-010792 

WSRC-RP-2000-008122 

 

HLW-SDT-TTR-99-38.11 

WSRC-RP-99-010792 

AL2WT21/A.12 

AL2WT21/A.22 

RL3WT21/A.22 
RL3WT21/B.12 

RL3WT21/B.22 

 

HLW-SDT-TTR-99-38.21 

ORNL/CF-99/672 

HLW-SDT-99-02383 

WSRC-TR-99-003133 

HLW-SDT-99-02733 

WSRC-TR-99-003123 

WSRC-TR-99-003743 

11, 13, 15, 29, 31 
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Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 

2.1.3 Eliminate or reduce attrition 

2.1.4 Reduce lot-to-lot variability (Develop rapid, reliable tests(s) to 
detect lot-to-lot variability - short term kinetics/pore diffusion test) 

2.1.5 Pretreatment of reengineered resin 

2.1.6 Improve the particle size distribution of IE-9xx as it is produced 

2.1.7 Consultation from Sandia National Laboratory 

2.1.8  Finalize re-engineered form 

2.2 Resolve/understand CST chemical stability issues 

2.2.1 Long term exposure 

2.2.1.1 Expose CST to waste at normal operating temperatures 
for 8 – 9 months and then perform standard column run 

2.2.1.2 Stability/precipitation during NaOH pretreatment and 
exposure to 5.6 M waste – proprietary constituents 

• Static and dynamic exposure with frequent solution 
replenishment 

• Varying salt composition and temperature 

• Solid (CST and precipitate ) characterization 

• Effect on pore size (macro and micro) 

• Kd measurement and column run at end of 
exposure 

2.2.1.3 Evaluate alternative CST pre-treatment process 

2.2.1.4 Laboratory confirmation 

2.3 Resolve/understand CST thermal stability issues 

2.3.1 Thermal/equilibrium desorption/leaching 

• Understand mechanism by which Cs was leached in ORNL 
tests 

• Leaching? CST phase change? shift in equilibrium? 

2.3.2 Determine why Cs did not reload after temperature dropped 

2.3.2.1 Using actual simulants to determine the rate of Cs-137 
desorption from loaded CST (IE-910, IE-911, and 
binder if available) as a function of temperature – tests 
would include cycling temperature from 25 to 50-80 °C 

2.3.2.2 Contract with Sandia National Laboratory  and Pacific 
Northwest National Laboratory  to provide consulting 
and characterization services 

2.4 Expand the understanding of cesium removal kinetics and CST capacity 
for other actual tank wastes by examining Cs, Sr, and actinide removal 
efficiency for various radioactive waste matrices in inventory at SRS 

2.4.1 2.4.1 Obtain small dip samples (approx. 100 mL) from the 
different SRS waste tank supernates and perform Kd 
measurements and waste characterization for elemental 
composition 

 
 
 
 
 
 
 
 

 

 

 
Lab 
 

Lab 
 
 
 
 
 
 
 
 
 
 

Lab 

Lab 

Lab 
 
 
 
 
 
 

Lab 
 
 
 

NA 
 
 
Lab 
 
 

Lab 
 
 
 

 
 
 
 
 
 

 

 

 
 
 
ORNL 

 
SRTC 
 
 
 
 
 
 
 
 
 
 

SNL 

SNL 

SRTC 
 
 
 
 
 
 

UOPSRTC 
 
 
 

SNL/ 
PNNL 
 
SRTC 
 
 

SRTC 
 
 
 

AL2WT21/A.12 

AL2WT21/A.22 

RL3WT21/A.22 
RL3WT21/B.12 

RL3WT21/B.22 
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Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 

composition 

2.4.2 Using the IX column model, perform case studies to evaluate the 
effect of projected waste composition (both salt composition and 
[Cs]) on the MTZ length and CST loading: compare to model 
results for the SRS simulants.  Waste compositions shall be as 
developed by the salt removal plan.  (post-downselect) 

2.5 Second generation CST - Determine if CST can be re-engineered to adsorb 
sorb alpha (i.e., Pu) ? : e.g., add a Pu adsorbant sorbant with the IE-911 to 
form a combined, engineered resin that would remove Cs, Sr, and Pu? 
(post-downselect) 

NA 

 

 

 

Lab 
 

SRTC 

 

 

 

UOP 
 

3.0 

 

 

 

Bench Scale 
IX Studies 

Radioactive bench scale column tests must be conducted to determine the radiolytic 
generation rate of hydrogen and other gases. These gases represent potential safety and 
column operational issues. 
 
Due to various constraints, we were unable to run the small column flowing test in a 
radiation field during Phase IV. These tests would investigate the impact of gas formation 
(both radiolytic and non-radiolytic) on the CST performance of a flowing column. 

3.1 Provide better understanding of large column behavior to guide design 
interpretation of small column tests 

3.1.1 Improve calculations of gas generation in large columns 

3.1.2 Define rate and location of bubble formation as Cs loading 
progresses 

3.1.3 Estimate diffusion rates of gases out of CST particles, compare to 
generation rate and confirm with experiments 

3.2 Demonstrate and measure the effect of internal and external bubbles on Cs 
sorption 

3.2.1 Determine method for generating gas bubbles in macro channels 
(including method to verify pressure and volume) 

3.2.2 Measure rate of sorption of Cs in CST w/ and w/o bubbles (use Kd 
or flowing column tests at 1 Mrad/hr 

 
 
 
 
 
 
 

NA 
 
 
 
 
 
 
 

Lab 
 
 
 

 
 
 
 
 
 
 

SRTC 
 
 
 
 
 
 
 

SRTC/ 
ORNL 
 
 
 

HLW-SDT-TTR-99-31.11 

WSRC-RP-99-010792 

WSRC-TR-2000-001773 

 

HLW-SDT-TTR-99-31.21 

ORNL/CF-99/662 

WSRC-TR-99-003083 

WSRC-TR-99-002853 

HLW-SDT-99-02483 

HLW-SDT-99-02573 

11, 33 

4.0 

 

 

Solubility 
Data 

Solubility of various salts must be determined to define the lower bounds of operating 
temperature and minimum tank farm dilution requirements. 
 

4.1 Determine H2 and O2 solubility as a function of temperature, Na+ 
concentration, and salt composition. 

 
 

 
Lab 

 
 
 

SRTC 

HLW-SDT-TTR-99-31.11 

WSRC-RP-99-010792 
 Design Input 

5.0 

 

Physical 
Property Data 

General physical property data such as density, viscosity, yield stress and consistency of 
slurries, as a function of state variables such as temperature is required to support the 
design effort.  Settling velocity and re-suspension requirements must be determined. 
 
At least one case of column plugging was observed and attributed to post-precipitation of 
aluminates from simulant. Also, others (UOP and ORNL) have stated that dilution of real 
wastes must be performed with NaOH to avoid gibbsite and alumino-silicate precipitation. 
It is necessary to develop an understanding of simulant preparation and waste dilution that 
prevents post-precipitation that could cause column plugging. 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

HLW-SDT-TTR-99-37.11 

WSRC-RP-99-010792 

WSRC-TR-2000-001673 

 

HLW-SDT-TTR-99-37.21 

ORNL/CF-99/652 

 

HLW-SDT-TTR-99-38.21 

WSRC-RP-99-010792 

AL2WT21/A.22 

WSRC-RP-99-005973 

WSRC-TR-99-002193 

WSRC-RP-99-008363 

11, 35 
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Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 

 
Work performed during FY00 demonstrated the ease with which salt solutions 
supersaturated with aluminates could be formed. Additionally, these solutions reached 
equilibrium very slowly.  It is possible that real SRS wastes could be supersaturated with 
subsequent precipitation of silicoaluminates within the CST columns. 
 
Using a combination of bench-top experiments and high-ionic strength solution modeling 
to: 

5.1 Develop an understanding of and prevention of post-precipitation in waste 
simulants and modify simulants if required 

5.1.1 Determine how to dilute waste solutions to prevent precipitation 
and post-precipitation of aluminates, alumino-silicates, and any 
other insoluble salts that may form due to dilution 

5.1.2 Perform scoping tests to examine the chemistry of leached Si and 
proprietary chemical, silica contained in the salt solution and the 
associated soluble Al. 

5.1.3 Measure the effects of the chemistries on the Kd for CST (IE-911) 
desorption/resorption at two temperatures 

5.1.4 Characterize leached CST samples (surfaces, crystal structures 
etc.,) with solid characterization techniques (XRD, BET, SEM, IR, 
and Raman) (FY00) 

5.1.5 Waste/simulant equilibrium studies 

5.1.5.1 Evaluate the accuracy of the ORNL computer model 

5.1.5.2 Determine equilibrium state of waste in SRS tanks with 
respect to crystallization of solids 

5.1.5.3 Measure impact of diluting radioactive waste with 
NaOH 

5.1.5.4 Compare SRS simulant compositions with radioactive 
wastes in tanks (post-downselect) 

5.1.5.5 Develop waste composition limits for feed to CST IX 
process (post-downselect) 

5.2 Determine the effect of carbonate, oxalate and peroxide on the capacity 
and Cs removal kinetics 

5.2.1 Measure adsorption sorption isotherms for a range of cesium 
starting concentrations 

5.2.2 Develop new coefficients for ZAM model (Texas A&M) for Cs 
adsorptionsorption. (post-downselect) 

5.2.3 Perform Kd measurements with different anion concentrations to 
determine magnitude of fouling of CST – utilize WPT γ-counter, 
SEM, IR, Raman 

5.3 CST Capacity 

5.3.1 Extend data on IE-911 (includes binder) capacity as function of 
temperature in various salt solutions 

 
 

 
 
 
 
 
 
 
 
 
Lab 

 
 
Lab 
 
 

Lab 
 

Lab 
 
 
 

NA 

Bench 
 

Bench  
 

 
Bench 

 
NA 
 
 

Lab 

 

 

 

 

 
Lab 

 
 

 
 
 
 
 
 
 
 
 
SRTC 

 
 
SRTC  
 
 

SRTC  
 

SNL/ 
PNNL 
 
 

ORNL 

SRTC 
 

ORNL 
 

SRTC 
 

HLW-PE 
 
 
 
 
 
 
 
 
 
 

SRTC/ 
Texas 
A&M 

 

RL3WT21/A.22 
RL3WT21/B.22 

RL3WT21/B.32 
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No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 

5.3.2 Include comparisons of nitrate form and IE-910 
 
 
 

 
SRTC 

Process Engineering 

6.0 

 

 

Engineering 
Scale 
Filtration 
Studies 

Filtration of MST and sludge is required to prevent plugging of the ion exchange column. 
Initial data indicates low flux rates for the filtration of these solutions requiring large 
filter areas and high axial velocity for cross flow filtration techniques. Alternative 
filtration techniques and filter aides will be studied, and a selection made. Filtration 
cleaning studies including the impact of spent cleaning solution will be studied. 
 
Tests for MST/sludge filtration (Alpha Sorption step) performed during Phase IV (FY99) 
indicate low crossflow filter fluxes leading to very large filters. Improvement in filter size 
and operation is desired. 
 

Activities to resolve these issues are common to CST, TPB and CSSEX, Refer to Alpha 
Removal Workscope Matrix (HLW-SDT-2000-00047) for further details. 

   

 
  

7.0 

 

 

 

Engineering 
Scale Mixing 
Studies 

As noted in the kinetic section above good reactor mixing is essential to proper alpha 
decontamination batch reactor sizing. Simple mixing by agitation or recirculation may not 
be adequate. Alternate mixing technologies will be studied.  Resuspension criteria must be 
developed. 
 
No scope for FY00Identified activities will be conducted during Conceptual Design 

NA NA NA  34 

8.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thermo-
hydraulic and 
Transport 
Properties 

Thermal and hydraulic properties must be determined to allow for determination of heat 
removal loads and technologies (jacketed vessels, cooling coils, heat exchanger, etc.). The 
crush strength of the CST is especially important. Determination of the CST minimum 
transportation and fluidization velocity is required. 
 
Many questions/concerns about the CST process are related to equipment design and 
operation. These have not been previously addressed and have been carried as 
uncertainties and risks.  A number of these questions/concerns will be addressed. 

8.1 Investigate pre-conceptual designs for moving packed beds and fluidized 
beds (Work to be initiated in FY01) 

8.1.1 Hire a consultant for preliminary evaluation of alternative 
configurations and other fixed bed configurations 

8.1.2 Develop a pre-conceptual design for each technology recommended 
by the consultantEvaluate industrial designs for moving bed 
columns 

8.2 Investigate improvements in current fixed packed bed design (Work to be 
initiated in FY01) 

8.2.1 Simplify valving 

 
 
 
 
 
 
 
 

NA 
 
 
 
 
 
NA 
 
 
 
 
 

 
 
 
 
 
 
 
 

NAHLW-
DE 
 
 
 
 
 
HLW-DE 
 
 
 
 

HLW-SDT-TTR-99-32.11 

WSRC-RP-99-011172 
ORNL/CF-99/682 

 

HLW-SDT-TTR-99-32.21 

ORNL/CF-99/682 

 

HLW-SDT-TTR-2000-121 

WSRC-RP-2000-008872 

HLW-SDT-99-01333 

HLW-SDT-99-01413 

WSRC-TR-99-001163 

WSRC-TR-99-003133 

WSRC-TR-99-002853 

WSRC-SDT-99-02573 

WSRC-TR-99-003743 

2, 3, 4, 6, 7 
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Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty 

 

 

 

8.2.2 Reduce complexity of column changeout activities 

8.2.3 Alternative column size and configurations (FY00) 

8.3 Investigate pre-conceptual designs’ gas disengagement equipment 

8.3.1 Test selected designs 

8.4 Measure heat transfer characteristics of CST column with gas bubbles 

 (Work to be initiated in FY00) 

NALarge 
Column 
 

Lab 

 
NANAWS
ORNL 
 
 

ORNL 

9.0 

 

 

 

 

Analytical 
Sample 
Requirements 

The analytical sample requirements including at-line analysis must be developed to 
support control strategy development. 
 
Develop an at line analyzer for Cs, Sr, and total alpha. 
 
Activities to resolve these issues are common to CST, TPB and CSSEX, Refer to Alpha 
Removal Workscope Matrix (HLW-SDT-2000-00047) for further details 

     

10.0 

 

 

Control 
Strategy 

Control Strategy must be developed to support the designing, engineering, and building of 
the pilot facility. 
 
No scope for FY00Pre-Conceptual Design of the Pilot Facility has started 

NA NA NA  4 

11.0 

 

11.0 

Engineering 
Scale IX 
Column 

The bench scale kinetic data, and remoteability requirements may indicate the need for 
intermediate scale ion exchange column testing prior to designing, engineering, and 
building of the pilot facility. Demonstration of the ability to remotely load and unload the 
columns is essential. Impact of column operation due to size reduction of the CST during 
operation is required. 
 
Pre-Conceptual Design of the Pilot Facility has startedNo scope for FY00 

NA NA NA  Design Input 

12.0 Design, 
Engineer, and 
Build (DEB) 
Integrated 
Pilot Facility 

A pilot scale (to be determined) facility will be built to support the confirmation of design 
data and development of operator training. 
 
No scope for FY00 
 
Pilot plant planning began in FY99 but has been discontinued until a final technology 
selection is made.Pilot Facility Conceptual Design will be conducted in parallel with a 
final technology selection.  Pilot Facility design will be conducted on the selected 
technology. 

NA NA NA  Design Input 

13.0 Operation of 
the Pilot 
Facility in a 
Unit 
Operations 
Mode 

The pilot facility testing will include a phase of single unit operations to confirm bench 
scale property data, operational parameters and proof of concept component testing. 
 
Pilot Facility Conceptual Design will be conducted in parallel with a final technology 
selection.  Pilot Facility design will be conducted on the selected technology.No scope for 
FY00 

NA NA NA  Design Input 

14.0 Operation of 
the Pilot 
Facility in an 
Integrated 

The pilot facility testing will include a phase of integrated operations to ensure the design 
will operate under upset conditions, determine the limits of operation to dictate recovery, 
the limits of feed composition variability, and confirm design assumptions. Investigation 
of the operating characteristics while varying the velocity, temperature and waste 

NA NA NA  Design Input 
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Operations  
Mode 

composition will be conducted. This testing will aid in operator training and simulator 
development, which in accordance with the overall project roadmap is completed during 
the construction phase of the project. 
 
No scope for FY00Activities will be conducted during Preliminary Design. 

21.0 Instrument-
ation 

Activities will be conducted during Conceptual Design.No scope for FY00 NA NA NA  Design Input 

22.0 Methods 
Development 

Activities will be conducted during Conceptual Design.No scope for FY00 NA NA NA  Design Input 

23.0 Design, 
Engineer and 
Build (DEB) 
Integrated 
Simulator 

Activities will be conducted during Construction.No scope for FY00 NA NA NA  Design Input 

24.0 Operate 
Simulator 

Activities will be conducted during Construction.No scope for FY00 NA NA NA  Design Input 

High Level Waste System Interface 

15.0 

 

 

 

15.0 

Tank Farm 
Blending 

The production sequences of emptying the tank farm has been studied in the past and have 
indicated potential tank blending issues regarding Np, U, Pu, and Sr. The current blend 
strategy must be reviewed to determine if alternate blending strategies can reduce the 5 to 
8x concentration spikes in these components or if the alpha removal requirements must be 
modified to meet the Saltstone waste acceptance limits. 
 
No scope for FY00Additional blending studies will be conducted during Conceptual 
Design. 

NA NA NA  Design Input 

16.0 Additional 
Tank Farm 
Character-
ization 

While the tank farm waste has been characterized, additional characterization may be 
required to define the range of expected compositions during facility operation. 
 
No scope for FY00Additional activities will be conducted during Preliminary Design. 

NA NA NA  Design Input 

17.0 Glass 
Titanium 
Loading 

The current waste qualification envelope is limited to 1 wt % TiO2. The use of MST and 
CST increases the Ti loading to as much as 5 wt %. Re-qualification is therefore required. 
 
No scope for FY00Additional glass property model development will begin during 
Conceptual Design. 

NA NA NA WSRC-TR-99-002453 

WSRC-TR-99-002893 

WSRC-TR-99-002913 

WSRC-TR-99-002933 

WSRC-TR-99-003843 

WSRC-TR-99-003233 

12 

18.0 Durability Initial data regarding the glass composition vs. durability correlation indicated that 
modification of this essential correlation is required. The initial parametric study 
indicated that all the CST containing glasses produced resulted in leach rates exceeding 
the 95% upper confidence interval of the existing correlation.  Liquids and viscosity 
correlations may required updating. 
 
Durability and liquidus measurements made in FY99 were on rapidly quenched glasses. 
The durabilities were very good and there was no sign of unacceptably high liquidus 

NA 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

NA WSRC-TR-99-003843 Design Input 
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temperatures. Glass cooled more slowly at the center of a canister may form secondary 
phases (the DWPF durability correlation is only valid for homogeneous glass.) 

18.1 Perform canister centerline cooling tests for selected CST/sludge/frit 
glassesNo scope for FY00 

 
 

Bench 

 

 
 

SRTCNA 

19.0 

 

Feed 
Homogeneity 

The DWPF waste qualification envelope is based on maintaining the proper ratio of solids 
to water throughout the process. Testing must be conducted to ensure the current 
agitation and sampling equipment in the DWPF is adequate. 
 
Phase IV tests showed (1) as-received CST could be easily resuspended but did not form a 
uniform slurry in a DWPF-scaled tank, (2) as-received CST with sludge and frit plugged 
the Hydragard sampler, (3) size-reduced CST settled and compacted so that it was 
extremely difficult to break up and resuspend, and (4) size-reduced CST with sludge and 
frit was not representatively sampled (~12 % low in frit) by the Hydragard. 
 
 

19.1 Develop representative SRAT/SME sampling of CST/sludge/frit slurry 

19.1.1 Determine cause for non-representative Hydragard sample of 
CST/sludge/frit slurry 

19.1.2 Determine if uniformly size-reduced CST can be representatively 
sampled by the Hydragard 

19.1.3 If necessary, modify the Hydragard to provide a representative 
sample 

19.1.4  If modifications are unsuccessful, consider replacement of 
hydragard if needed to enable CST to remain as a viable 
alternative (FY01) 

19.1.5 Test Replacement Sampler (FY01) 

19.2 Develop and test size reduction method 

19.2.1 Consult with West Valley, Hanford K-Basin, UOP 

19.2.2 Identify acceptable equipment and characteristics 

19.2.3 Obtain equipment and perform testing 

19.2.4 Determine if CST needs to be pretreated and loaded 

19.3 Evaluate on-line CST particle size analyzer (post-downselect) 

19.4 Determine how to suspend CST in the DWPF 

19.4.1 Determine CST loading of discarded IX slurry 

19.4.2 Develop relationship between wt% CST in slurry and SG of slurry 
(bench-scale experiment) 

19.4.3 Mockup CST storage tank using TFL 1/240th scale SME 

19.4.4 Suspend/resuspend size-reduced CST so as to assure uniform 
transfers 

19.4.5 Resuspend and homogenize size-reduced and as-received CST; 
considerations include: 

• Glass-compatible additive to prevent compaction or aid 
dispersion 

 
 
 
 
 
 
 
 
 
 

Bench 
 
 
 
 
 

NA 
 
 
 
 
 

Bench 

Bench 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bench 
 
 
 

 
 
 
 
 
 
 
 

 
 

SRTC 
 
 
 
 
 

SRTC/ 
Vendor 
 
 

 

SRTC 

SRTC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SRTC 
 
 
 

HLW-SDT-TTR-99-35.01 

WSRC-RP-99-011152 
WSRC-TR-99-002443 

WSRC-TR-99-003093 

 

14, 28 
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• Agitator speed 

• Fluidic mixer 

• Sonics 

19.5 Demonstrate ability to feed CST/sludge/frit slurry to melter (post-
downselect) 

19.5.1 Reconstruct the melter feed loop at the Thermal Fluids lab 

19.5.2 Run tests sampling output of feed loop to demonstrate melter feed 
is representative of feed tank contents 

19.6 Determine the rheology of freshly prepared CST/sludge/frit slurries 

19.6.1 Prepare CST/sludge/frit slurries using CST size-reduced to            
< 177 µ and CST size-reduced to < 25 µ with a sludge/frit slurry as 
a control 

19.6.2 Measure yield stress and consistency as a function of total wt % 
solids 

 
 

Bench 

 
 

SRTC 

20.0 DWPF 
Sludge/CST 
Coupled 
Chemistry 

Initial data indicated some foam formation during the DWPF feed preparation processes. 
Investigation into alternative antifoams is required. The impact on DWPF and tank farm 
operations must be assessed. 
 
No scope for FY00Activities to be conducted during Conceptual Design. 

NA NA NA WSRC-TR-99-002773 

WSRC-TR-99-003023 

 

32, 28 

25.0 Saltstone 
Waste 
Acceptance 
Criteria 

No identified scope.No scope for FY00 NA NA NA  Design Input 

26.0 Recycle 
Treatment 

No identified scope. for FY00 NA NA NA  Design Input 

27.0 Feed 
Blending 
Refinement 

Activities to be conducted during Final Design.No scope for FY00 NA NA NA  Design Input 

28.0 Waste Form 
Requalification 

Activities to be started during Conceptual Design.No scope for FY00 NA NA NA  Design Input 



HLW-SDT-99-0354 
Revision: 5 

 
Page 15 of 120 

 

 
                                                                Matrix Legend 

 
Item No. Corresponds to the block number on the Science and Technology Roadmap and Logic Diagrams; provides a tie 

between documents. 

 
Item General title of the S&T block; corresponds to block title on the Science and Technology Roadmap and Logic 

Diagrams. 

 
Considerations Discusses the considerations pertinent to the completion and resolution of each item; provides details and numbered 

R&D activities to be performed to resolve the item (numbered R&D activities correspond to numbered activities on 
logic diagrams). Italicized text is extracted from previous CST roadmap HLW-SDT-980165 and reflects activities 
previously completed or no longer required. 

 
Scale Defines the scale at which R&D test will be performed (Lab scale, bench scale, engineering scale or pilot scale). 

 
Lead Org. Identifies the organization responsible for conducting the R&D activity and hence location where activity will be 

performed. 

 
Path Forward Doc. Lists the applicable Technical Task Requests (TTRs) denoted xxxx1; Task Technical and Quality Assurance Plans 

(TTPs) denoted xxxx2 and Test Reports (TRs) denoted xxxx3 which respectively initiate, plan and document the 
results of R&D activities. 

 
Reference Doc. Lists reference documents such as previous test results, reviews etc., which relate to the current R&D activity. 

 
Uncertainty Provides a cross-tie to the cost validation matrix uncertainty statement Ids within the Decision Phase Final Report, 

WSRC-RP-99-00007. 

 
NA Not Applicable 
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ATTACHMENT 3 - CST Non-Elutable Ion Exchange S&T Logic Diagrams (1 of 5) 
 

PAGE 1MST ADSORPTION
KINETICS (1.0)

PHYSICAL PROPERTY
DATA (5.0)

5.0  Physical Property
Data

5.1  Understanding
and prevention of
post precipitation

Does Re-
Engineering

Impact
Results?

N

Y

Evaluate Tests That
Need to be Verified with
Re-Engineered Resin

5.2  Effect of
Carbonate, Oxalate
& Peroxide on
Capacity/Kinetics

5.1.2  Chemistry of
leachates, silica and
soluble Al

5.1.3  Desorption/
Adsorption at  Two
Temperatures, Kd

5.1.4  Characterize
Leached CST Samples

5.1.1  Determine How
to Dilute Waste
Solutions

5.2.1  Adsorption
Isotherms

5.2.2  Coefficients for
ZAM Model

5.2.3  Kd Meas. with
different Anion Conc.

4

4.0  Solubility Data

4.1   Determine H 2 & O 2
Solubility as a function of
Temp., Na+, and Salt
Composition.

SOLUBILITY DATA (4.0)

Previous R&D

5.3  CST Capacity

5.3.1  Capacity Data at
Various Temperatures
and Salt Solutions

5.3.2  Comparison of
Nitrate Form and IE-
910

From Alpha Removal Workscope
Matrix, HLW-SDT-00047
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PAGE 1
MST SORPTION KINETICS

(1.0)

PHYSICAL PROPERTY
DATA (5.0)

5.0  Physical Property
Data

5.1  Understanding
and prevention of
post precipitation

Does Re-
Engineering

Impact
Results?

N

Y

Evaluate Tests That
Need to be Verified with
Re-Engineered Resin

5.1.2  Chemistry of
leachates, silica and
soluble Al

5.1.3  Desorption/
Resorption at  Two
Temperatures, Kd

5.1.1  Determine How
to Dilute Waste
Solutions

4

4.0  Solubility Data

4.1   Determine H 2 & O2
Solubility as a function of
Temp., Na+, and Salt
Composition.

SOLUBILITY DATA (4.0)

Previous R&D

From Alpha Removal Workscope
Matrix, HLW-SDT-00047

DURABILITY (18.0)

18.1  Perform canister
centerline cooling tests

5.2  Effect of
Carbonate, Oxalate
& Peroxide on
Capacity/Kinetics

5.1.5  Waste/Simulant
equilibrium studies

5.2.1  Sorption
Isotherms

5.2.2  Coefficients for
ZAM Model

5.2.3  Kd Meas. with
different Anion Conc.

5.3  CST Capacity

5.3.1  Capacity Data at
Various Temperatures
and Salt Solutions

5.3.2  Comparison of
Nitrate Form and IE-
910

5.1.4  Characterize
Leached CST Samples
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ATTACHMENT 3 - CST Non-Elutable Ion Exchange S&T Logic Diagrams (2 of 3) 
PAGE 2

CST KINETICS (2.0)

2.0  Cs Removal Kinetics
and Equilibrium

2.1  Re-Engineer
Resin With UOP

Does   Re-
Engineered  Form

Impact Chemical or
Thermal
Stability?

2.1.1  Eliminate or
Remove Excess
Materials

2.1.2  Eliminate
Chloride or Change to
Nitrate Form

2.1.3 Eliminate or
Reduce Attrition

2.1.4  Reduce Lot to Lot
Variability

2.1.5  Pre-treatment of
Re-Engineered Resin

2.1.8  Finalize Re-
Engineered Resin Form

N

Y

Continued on Page 3

Continued on Page 3

Page 4

A

Page 3

C

Page 3

B

2.4  Real Waste
Tests

2.4.1  Conduct Real
Waste Tests

2.2  CST Chemical
Stability Issues

2.2.1  Long Term
Exposure

2.2.1.1  Long Term
Temperature Tests

2.2.1.2  Chemical
Stability During
Pretreatment & Waste
Exposure

2.1.6  Improve Particle
Size Distribution

2.1.7  Consultation by
SNL

2.2.1.3  Alternative Pre-
treatment Processes

2.2.1.4  Laboratory
Confirmation
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PAGE 2

CST KINETICS (2.0)

2.0  Cs Removal Kinetics
and Equilibrium

2.1  Re-Engineer
Resin With UOP

Does   Re-
Engineered  Form

Impact Chemical or
Thermal
Stability?

2.1.1  Eliminate or
Remove Excess
Materials

2.1.2  Eliminate
Chloride or Change to
Nitrate Form

2.1.3 Eliminate or
Reduce Attrition

2.1.4  Reduce Lot to Lot
Variability

2.1.5  Pre-treatment of
Re-Engineered Resin

2.1.8  Finalize Re-
Engineered Resin Form

N

Y

Continued on Page 3

Continued on Page 3

Page 4

A

Page 3

C

Page 3

B

2.4  Real Waste
Tests

2.4.1  Conduct Real
Waste Tests

2.2  CST Chemical
Stability Issues

2.2.1  Long Term
Exposure

2.2.1.1  Long Term
Temperature Tests

2.2.1.2  Chemical
Stability During
Pretreatment & Waste
Exposure

2.1.6  Improve Particle
Size Distribution

2.1.7  Consultation by
SNL

2.2.1.3  Alternative Pre-
treatment Processes

2.2.1.4  Laboratory
Confirmation
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ATTACHMENT 3 - CST Non-Elutable Ion Exchange S&T Logic Diagrams (3 of 5) 
 

PAGE 3

CST KINETICS (2.0)
Continued From Page 2

Continued From Page 2

2.3  CST Thermal
Stability Issues

2.3.1  Desorption/
Leaching Testing

2.3.2  Determine Why
Cs Did Not Reload After
Temperature Drop

2.3.2.1  Desorption
Tests

2.3.2.2  SNL and PNNL
Characterization

3.0  Radioactive Bench-
Scale Ion Exchange

Column Studies

Does Re-
Engineering Impact

Gas Generation
Issues ?

Y

N

BENCH-SCALE IX STUDIES
(3.0)

Page 4

D

Page 2

C

Page 2

B

2.5  Re-Engineer
Second Generation
CST With UOP

3.2 Demonstrate and
Measure Effect of Internal
and External Bubbles on Cs
Adsorption

3.2.1  Method for
Generating Bubbles in
Macro Channels

3.2.2  Rate of Cs
Adsorption W & W/o
Bubbles

3.1  Provide Better Understanding of
Large-Scale Col. Behavior to Guide
Design and Interpretation of Small
Column Tests

3.1.1  Improve Gas
Genereation Calcs

3.1.2  Define rate and
location of Bubble
Formation as Cs
Loading Progresses

3.1.3  Diffusion Rates

Complete Criticality
Studies
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PAGE 3
CST KINETICS (2.0)

Continued From Page 2

Continued From Page 2

2.3  CST Thermal
Stability Issues

2.3.1  Desorption/
Leaching Testing

2.3.2  Determine Why
Cs Did Not Reload After
Temperature Drop

2.3.2.1  Desorption
Tests

2.3.2.2  SNL and PNNL
Characterization

3.0  Radioactive Bench-
Scale Ion Exchange

Column Studies

Does Re-
Engineering Impact

Gas Generation
Issues ?

Y

N

BENCH-SCALE IX STUDIES
(3.0)

Page 4

D

Page 2

C

Page 2

B

2.5  Re-Engineer
Second Generation
CST With UOP

3.2 Demonstrate and
Measure Effect of Internal
and External Bubbles on Cs
Sorption

3.2.1  Method for
Generating Bubbles in
Macro Channels

3.2.2  Rate of Cs
Sorption W & W/o
Bubbles

3.1  Provide Better Understanding of
Large-Scale Col. Behavior to Guide
Design and Interpretation of Small
Column Tests

3.1.1  Improve Gas
Genereation Calcs

3.1.2  Define rate and
location of Bubble
Formation as Cs
Loading Progresses

3.1.3  Diffusion Rates

Complete Criticality
Studies

2.4.2  Run column
model on projected
waste compositions

E

Page 4
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ATTACHMENT 3 - CST Non-Elutable Ion Exchange S&T Logic Diagrams (4 of 5) 
 
  
 

PAGE 4

8.1  Investigate
Conceptual Alt. IX
Designs

8.2.1  Simplify Valving

8.2  Improve
Current Fixed Bed
Design

8.3.1  Test Selected
Designs

8.1.1  Consultant
Evaluate Prelim.
Designs

8.2.2  Reduce
Complexity of Column
Changeout Activities

8.0   Thermal and
Hydraulic Properties

8.1.2  Complete IX
Conceptual
Designs

3

ENGINEERING SCALE IX
COLUMN (11.0)

Page 3

D

Page 2

A

THERMOHYDRAULIC AND
TRANSPORT PROPERTIES

(8.0)

8.3  Investigate Concept.
Designs' Gas
Disengagement Equip

8.4  Measure Heat Transfer
Characteristics of CST
Column w/Gas Bubbles

9.0   Analytical Sample
Requirements

9.1  Develop an At-
Line Analyzer for Cs,
Sr, and Total Alpha

5

ANALYTICAL SAMPLE
REQUIREMENTS (9.0)

1

ENGINEERING FILTRATION
STUDIES (6.0)

From Alpha Removal Workscope
Matrix, HLW-SDT-00047

8.2.3  Alternative
Column Configurations
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PAGE 4

8.1  Investigate
Pre-Conceptual
Alt. IX Designs

8.2.1  Simplify Valving

8.2  Improve
Current Fixed Bed
Design

8.3.1  Test Selected
Designs

8.1.1  Consultant
Evaluate Prelim.
Designs

8.2.2  Reduce
Complexity of Column
Changeout Activities

8.0   Thermal and
Hydraulic Properties

8.1.2  Evaluate
Moving Bed
Column Designs

3

ENGINEERING SCALE IX
COLUMN (11.0)

Page 3

D

Page 2

A

THERMOHYDRAULIC AND
TRANSPORT PROPERTIES

(8.0)

8.3  Investigate Concept.
Designs' Gas
Disengagement Equip

8.4  Measure Heat Transfer
Characteristics of CST
Column w/Gas Bubbles

9.0   Analytical Sample
Requirements

9.1  Develop an At-
Line Analyzer for Cs,
Sr, and Total Alpha

5

ANALYTICAL SAMPLE
REQUIREMENTS (9.0)

1

ENGINEERING FILTRATION
STUDIES (6.0)

From Alpha Removal Workscope
Matrix, HLW-SDT-00047

8.2.3  Alternative
Column Configurations

Page 3

E
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ATTACHMENT 3 - CST Non-Elutable Ion Exchange S&T Logic Diagrams (5 of 5) 
 

PAGE 5

19.2  Develop and
Test Size
Reduction Method

19.2.1  Consult With
West Valley, Etc,

19.0  DWPF Waste
Qualification Feed

Homogeneity

FEED HOMOGENEITY (19.0)

19.2.2  ID Acceptable
Equipment and
Characteristics

19.2.3  Obtain
Equipment and Perform
Testing

19.2.4  Determine if
CST Needs to be
Pretreated & Loaded

19.4  Determine
How to Suspend
CST in DWPF

19.1.2  Uniformly Sized
CST Sampled
Representatively

19.1.3  Modify
Hydragard

Modify
Hydragard?

N

Y

19.1  Develop
Representative
SRAT/SME
Sampling of CST/
Sludge /Frit Slurry

19.1.1  Cause of Non-
Representative
Hydragard Sample

7

19.5  Demonstrate
Ability to Feed
CST/Sludge Frit
Slurry to Melter

19.5.1  Reconstruct
Melter Feed Loop at
TFL

19.5.2  Demonstrate
Melter Feed is
Representative of Feed
Tank Contents

19.4.1  Determine CST
Loading of Discarded IX
Slurry

19.4.2  Develop
Relationship Between
Wt% CST Slurry & SG
of Slurry

19.4.3  TFL 1/240th
Scale SME

19.4.4  Demonstrate
Suspension/
Resuspension of Size-
Reduced CST

19.4.5  Resuspend and
Homogenize Size
Reduced & As-
Received CST

19.3  Eval. On-line
CST Particle Size
Analyzer

Modification
Successful?

19.1.4  Evaluate
Hydragard
Replacement

19.1.5  Test
Replacement Sampler

N

Y
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19.2  Develop and
Test Size
Reduction Method

19.2.1  Consult With
West Valley, Etc,

19.0  DWPF Waste
Qualification Feed

Homogeneity

FEED HOMOGENEITY (19.0)

19.2.2  ID Acceptable
Equipment and
Characteristics

19.2.3  Obtain
Equipment and Perform
Testing

19.2.4  Determine if
CST Needs to be
Pretreated & Loaded

19.4  Determine
How to Suspend
CST in DWPF

19.1.2  Uniformly Sized
CST Sampled
Representatively

19.1  Develop
Representative
SRAT/SME
Sampling of CST/
Sludge /Frit Slurry

19.1.1  Cause of Non-
Representative
Hydragard Sample

7

19.5  Demonstrate
Ability to Feed
CST/Sludge Frit
Slurry to Melter

19.5.1  Reconstruct
Melter Feed Loop at
TFL

19.5.2  Demonstrate
Melter Feed is
Representative of Feed
Tank Contents

19.4.1  Determine CST
Loading of Discarded IX
Slurry

19.4.2  Develop
Relationship Between
Wt% CST Slurry & SG
of Slurry

19.4.3  TFL 1/240th
Scale SME

19.4.4  Demonstrate
Suspension/
Resuspension of Size-
Reduced CST

19.4.5  Resuspend and
Homogenize Size
Reduced & As-
Received CST

19.3  Eval. On-line
CST Particle Size
Analyzer

19.6  Determine
Rheology of CST/
Sludge/ Frit
Slurries

19.6.1  Prepare Fresh
Slurries

19.6.2  Measure
Rheology as a function
of Total Solids
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All changes identified 
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Use of Workscope Matrix 
 
 

This Workscope Matrix has been developed to define the Science and Technology (S&T) 
development activities to be performed during the Demonstration Phase. The guiding document 
for this Workscope Matrix is the HLW Salt Disposition SE Team Science and Technology 
Roadmap (Attachment 1).  This S&T Roadmap is the first issuance of a S&T Roadmap for 
Caustic-Side Solvent Extraction (CSSEX) and provides the technology development path 
forward towards successful deployment of the CSSEX option.  This matrix (Attachment 2) 
expands on the roadmap by providing the high level details of each segment of research and 
development, assigning responsibility for the execution of each segment and documenting the 
path through each segment of R&D in the form of a logic diagram(s) (Attachment 3).  The logic 
diagrams tie to the S&T Roadmap using numbered key S&T decisions/milestones. 
 
In this Demonstration phase, Scale-up will be performed wherever practical and advantageous to 
the confirmation of technology and application of technology to the full-size facility.  The 
Workscope Matrix provides an additional definition of the scale which the S&T development is 
to be conducted. 
 
The Scope of Work Matrices (SOWMs) provide a more detailed description of the work 
summarized in the roadmaps and logic diagrams.  These SOWMs were previously used to 
identify R&D work required to reach a technology downselection decision.  Some work also is 
included in these SOWMs that has been identified as appropriate post-downselection R&D.  
However, no attempt has been made to compile a comprehensive list of all post-downselection 
R&D in these documents.  Additional R&D planning will be required to support future stages of 
the project, e.g. conceptual design, pilot plant design and operation, final design, and startup 
support. 
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ATTACHMENT 2 – Caustic-Side Solvent Extraction Work Scope Matrix 
 

Item 
No. 

Item Considerations Scale Location Path Forward Doc. Reference Doc. Uncertainty 

Process Chemistry 

1.0 MST 
Adsorption 
Sorption 
Kinetics 

The addition of Monosodium Titanate (MST) has been proposed to adsorb the soluble U, 
Pu, and Sr contained in the waste stream. The rate and equilibrium loading of these 
components as a function of temperature, ionic strength and mixing is required to support 
the batch reactor design. Initial data from batch reactor data indicates the MST kinetics 
require more than the 24 hrs assumed in pre-conceptual design resulting in larger reactor 
batch volumes. Studies will be conducted to determine if the MST strike could be 
completed in the existing SRS waste tanks.  Alternatives to MST will be investigated. 
 
MST adsorption kinetics experiments have been performed at 7.5 M and 4.5 M Na+. As In 
the currently flowsheeted, the Alpha Sorption step for CST would be performed at 5.6 M 
Na+.  Also, questions have been raised regarding the oxidation states of Pu (initial, as a 
function of ionic strength, and equilibrium as Pu is adsorbed onto MST) and the effect of 
oxidation states on MST adsorption rates. Since Pu is the primary source of alpha, it is 
important to assure that experimental results obtained with simulants are representative of 
performance with real waste. 
 

Activities to resolve these issues are common to CST, TPB and CSSEX, Refer to Alpha 
Removal Workscope Matrix (HLW-SDT-2000-00047) for further details.  

 

 

 

 

   

2.0 Extraction 
Kinetics  

Extraction kinetics have been previously studied.  No additional investigations of the 
extraction kinetics are planned at this time.  No work will be completed on this item in 
FY00. 

NA NA NA WSRC-TR-98-0003683 
ANL Report #  1, 10/983 
ORNL FY98 Report3 

Design Input 

3.0 Bench Scale 
Extraction 
Studies 

Run centrifugal contactor test with 32-stage bank of 2 -cm contactors housed in glovebox 
at ANL using solvent and waste simulant.  Goal is to show that DF of 40,000 and CF of 
12 can be simultaneously achieved.  The following was completed in FY99: developed the 
optimum solvent formulation for the test (ORNL); conducted lab-scale batch-equilibrium 
tests of flowsheet with waste simulant at 15, 25, and 45° C (ORNL); and constructed the 
flowsheet for the 2 cm centrifugal contactor test (ANL).   

 

3.1 Test flowsheet on waste simulant in 2 cm centriufugal contactors (FY00) 

3.1.1 Demonstrate stage efficiency to >80% 

3.1.1.1 Modify Contactors 

3.1.1.2 Test multiple contactors to demonstrate stage efficiency 

3.1.1.3 Demonstrate production stage efficiency with 5.5 cm 
contactors 

3.1.2 Add contactor stages (increase from 24 to 32) 

3.1.3 Solvent Preparation 

 
 
 
 
 
 
 
 
 

Bench 

Bench 

Bench 

Bench 

 

Bench 

 

 
 
 
 
 
 
 

 
 

ANL 

ANL 

ANL 

ORNL 

 

ANL 

 

HLW-SDT-TTR-2000-011 
ORNL-CASD-22        
ANL-12 

HLW-SDT-TTR-2000-021 
WSRC-RP-2000-2852 

WSRC-RP-2000-2862 

HLW-SDT-TTR-2000-031 
ORNL-CTD-22 

HLW-SDT-TTR-2000-061 
ANL-12                       
ORNL-CASD-22     
ORNL-CTD-12 

HLW-SDT-TTR-2000-071 
ORNL-CASD-12  

HLW-SDT-TTR-2000-101  

WSRC-TR-98-0003683 
ANL Report #  1, 10/983 
ORNL FY98 Report3 

1, 4, 26 
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Item 
No. 

Item Considerations Scale Location Path Forward Doc. Reference Doc. Uncertainty 

3.1.3.1 QA of solution performance in batch tests 

3.1.3.2 Analyze solvents by ES-MS and NMR 

3.1.4 Perform contactor test with 3-4x recycle 

3.1.4.1 Confirm performance of solvent 

3.1.4.2 Analyze recycled solvent taken from strip effluent 

3.2 Test Flowsheet with Optimum solvent formulation (Complete planning, 
preparation and task procedures in FY00 activities, testing is anticipated in 
FY01) 

3.2.1 Develop optimum solvent formulation for test (based on stability 
data) 

3.2.2 Conduct lab-scale batch-equilibrium test of flowsheet with waste 
simulant  

3.2.2.1 At constant 25 ºC 

3.2.2.2 At variable temperature 

3.2.3 Construct flowsheet for 2 cm centrifugal contactor test  

3.2.3.1 Define temperature controls, if necessary 

3.2.4 Test flowsheet on waste simulant in 2cm centrifugal contactors 
(see 3.1) 

3.2.4.1 Solvent Preparation 

3.2.4.1.1 QA of solution performance in batch tests 

3.2.4.1.2  Analyze solvents by ES-MS and NMR 

3.2.4.2  Perform contactor test with 5 day recycle 

3.2.4.2.1 Confirm performance of solvent; monitor 
decontamination factors (DFs) and 
concentration factors (CFs); monitor 
hydraulic performance 

3.2.4.2.2 Analyze recycled solvent taken from strip 
effluent; look for degradation products and 
polymer formation 

3.2.4.2.3 Look for trace component buildup 

3.2.4.3 Solvent Cleanup 

3.2.4.3.1 Evaluate clean-up procedures 

3.2.4.3.2 Clean-up solvent as necessary 

3.2.4.4 Perform second 5-day recycle test  (post-downselect) 

3.2.5 Solvent recovery demonstration 

3.2.5.1 Use procedures developed from 4.3.2 

3.2.6 Conduct lab-scale batch-equilibrium test of flowsheet with actual 
SRS waste and compare performance with waste simulant (latter 
from 3.2.2) 

 

Bench 

Bench 
 

Bench 

Bench 
 
 
 
 

Lab 
 
 
 
 
 
 

Bench 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bench 
 

Bench 
 
 
 

 

ORNL 

ORNL 
 

ANL 

ORNL 
 
 
 
 

ORNL 
 
 
 
 
 
 

ANL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ANL 

 

ANL 
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Item 
No. 

Item Considerations Scale Location Path Forward Doc. Reference Doc. Uncertainty 

3.2.6.1 At constant 25 ºC 

3.2.6.2 At variable temperature 

3.2.6.3 Option: compare use of real waste that has been treated 
(e.g., with MST) to remove actinides with waste that 
has not been treated; examine distribution behavior of 
actinides and determine if they could build-up in 
solvent 

3.2.7 Construct flowsheet for 2 cm centrifugal contactor test  

3.2.8 Test flowsheet on real waste  in 2 cm centrifugal contactors 

3.2.8.1 Solvent Preparation for contactor test 

3.2.8.1.1 Analyze/characterize pristine solvent  

3.2.8.1.2 QA of solvent performance in batch tests 
with real waste 

3.2.8.2 Perform contactor test on real waste with 25-day 
recycle 

3.2.8.2.1 Confirm performance of solvent (using 
distribution coefficient test); monitor DF 
and CF; monitor hydraulic performance 

3.2.8.2.2 Analyze recycled solvent taken from strip 
effluent; look for degradation products and 
polymer formation 

3.2.8.2.3 Look for trace component buildup 

3.2.8.2.4 Evaluate Tc-99 behavior  (post-downselect) 

3.2.8.2.5 Confirm hydrodynamic stability 

3.2.8.3 Solvent Cleanup (if required) 

3.2.9 Perform second 5-day recycle test with cleaned-up solvent and real 
waste  

3.2.109 Solvent recovery demonstration using procedures developed from 
3.2.5 

3.2.1110 If required, demonstrate real waste 
extraction and stripping using larger contactors  (post-downselect) 
(FY01) 

 
 
 
 
 
 
 

Bench 

Bench 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Bench 
 
Bench 

 

TBD 

 
 

 
 
 
 
 

ANL 

TBDSRTC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ANL 
 

ANLSRTC 

 

TBDSRTC 

4.0 Stability of 
Solvent 
Matrix  

Solvent stability (chemical and radiological) is not completely understood.  The 
degradation products could impact the extraction capabilities of the solvent matrix.  These 
degradation products need to be identified.   The ability to remove this degradation 
products from the solvent matrix may be required for this process to operate efficiently. 
The stability of the solvent, and the ability to clean it up to prolong its useful lifetime, will 
be investigated.  
 

4.1 Evaluate radiolytic and chemical stability of solvent (FY00) 

 
 
 
 
 
 
 
Lab 

 

 
 
 
 
 
 
 
ORNL/ 
SRS 

HLW-SDT-TTR-2000-021 
WSRC-RP-2000-2852 

HLW-SDT-TTR-2000-031 
ORNL-CTD-22       
ORNL-CASD-22 

HLW-SDT-TTR-2000-041 
ORNL-CASD-22 

HLW-SDT-TTR-2000-081 
ORNL-CTD-12 

ANL Report #1, 10/983 
WSRC-TR-98-003713 
HLW-SDT-99-02833 
ORNL FY98 Report3 
ORNL/TM-1999/2093 

1, 3, 23 
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Item 
No. 

Item Considerations Scale Location Path Forward Doc. Reference Doc. Uncertainty 

4.1.1 External radiation (Co-60) with the following variables: 

*  Modifier alkyl group structure 

*  Diluent structure 

*  Aqueous phase composition 

*  Temperature and mixing 

4.1.1.1 Identify solvent degradation products (at each aqueous 
phase composition/section of flowsheet) 

4.1.1.2 Identify relationships between degree of degradation 
and aqueous phase and solvent phase compositions (do 
noble metals enhance/catalyze degradation?) 

4.1.1.3 Evaluate impact of solvent degradation products on 
solvent performance (use a standard distribution 
coefficient test to guide efforts) 

4.1.1.3.1 Determine Trioctylamine (TOA) purity 
requirements 

4.1.1.4 Investigate partitioning behavior of solvent degradation 
products 

4.1.1.5 Investigate solvent washing and reconstitution 

4.1.1.6 Investigate the removal of organic anions 

4.1.2 Batch-equilibrium hot cell tests with SRS high activity waste 
(internal Cs-137 dose) with following variables: 

*  Modifier alkyl group structure 

*  Diluent structure 

*  Temperature and mixing 

4.1.2.1 Identify solvent degradation products, crud formation, 
emulsions 

4.1.2.2 Impact of noble metals on degradation 

4.1.3 Three single-stage 5 .5-cm closed loop contactor tests, simulating 
the strip, extraction, and scrub stages with the following variables: 

*  high activity Cs-137 waste simulant 

*  scrub solution 

4.1.3.1 Identify solvent degradation products and crud 
formation, emulsions 

4.1.3.2 Evaluate impact of solvent degradation products on 
solvent performance 

4.1.3.3 Investigate partitioning behavior of solvent degradation 
products 

4.1.3.4 Determine the impact of the degradation products on 
the stage efficiency and hydraulic performance of the 
contactors 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
Hot Cell 
 
 
 
 
 
 
 
 

Bench 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
ORNL/ 
SRS 

 
 
 
 
 
 
 

ORNL 
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Item 
No. 

Item Considerations Scale Location Path Forward Doc. Reference Doc. Uncertainty 

4.1.3.5 Investigate solvent washing and reconstitution 

4.1.4 Chemical stability in the absence of radiation 

4.1.4.1 Nitration of solvent matrix  (post-downselect) 

4.1.4.2 Effect of noble metals 

4.1.5 Conduct four stage 5 .5cm contactor  test to determine stage 
efficiencies 

4.2 Evaluate methods (e.g., HPLC-MS, ES-MS, NMR, distribution behavior, 
etc.) to ascertain solvent quality (FY01) 

4.2.1 Baseline (pristine solvent) quality assay 

4.2.2 In-process monitoring 

4.2.3 Post-process monitoring (solvent meets disposal criteria) 

4.3 Develop solvent recovery process from raffinate and determine recovery 
rate (FY01) 

4.3.1 Conduct 4-cm contactor test at ANL (cold) with diluent and 
aqueous effluent recycle 

4.3.1.1 Develop methods to isolate useful solvent components 
(vac distill diluent; chromatography to recover calix) 

4.3.2 Conduct larger scale solvent recovery process to measure rate and 
economics of solvent loss (worked in conjunction with 3.2.5)  
(post-downselect) 

4.4 Establish limits for solvent component balance and degradation (FY01) 

4.4.1 Measure distribution ratios for Cs, K, and key feed components, 
and phase-coalescence behavior for all sections of the flowsheet 
for the following components: 

4.4.1.1 TOA (concentration bracket range from baseline +5% 
to –50%) 

4.4.1.2 Modifier (concentration bracket range from baseline 
+10% to –25%) 

4.4.1.3 Calixarene (concentration bracket range from baseline 
+5% to –10%) 

4.4.2 Identify methods for monitoring solvent composition over these 
ranges 

Lab 
 
 
 
Bench 
 

Lab 
 
 
 
 
 
 
 
 
Bench 
 
Lab 
 

Bench 
 
 

Lab 

ORNL 
 
 
 
ORNL 
 

ORNL 
 
 
 
 
 
 
 
 
ANL 
 
ORNL 
 

ANL 
 
 

ORNL 

5.0 Solvent 
Physical/  
Chemical 
Property 
Data 

Physical and chemical property data for the solvent matrix must be determined.  Better 
understanding of process equilibrium and chemistry fundamentals such as the distribution 
and impact of minor components, and the solubility behavior of components and 
degradation products as a function of temperature must be determined. Experiments will 
be conducted to determine this information. 
 

5.1 Solubility and partitioning behavior as a function of temperature and 
aqueous phase composition (FY00) 

 
 
 
 
 
 

Lab 
 
 

 
 
 
 
 

 
ORNL 
 
 

HLW-SDT-TTR-2000-021 
WSRC-RP-2000-2852 

HLW-SDT-TTR-2000-041 
ORNL-CASD-22     
ORNL-CTD-12 

ANL Report #1, 10/983 
HLW-SDT-99-02833 
ORNL FY98 Report3 
ORNL/TM-1999/2093 

1 
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Item 
No. 

Item Considerations Scale Location Path Forward Doc. Reference Doc. Uncertainty 

5.1.1 Primary solvent components 

5.1.2 Primary degradation products (e.g., phenols, products identified in 
4.0) 

5.1.3 Inorganic cations (e.g., Al, Na, K, other trace metals and noble 
metals) (Includes catalytic decomposition) 

5.1.4 Inorganic anions (e.g., halides, nitrate, nitrite, chromate)  

5.1.5 Partitioning behavior of lipophilic anions; ways to prevent build-
up in solvent 

5.1.6 Determine partitioning behavior of components using real waste 

5.1.7 Batch contact with Cs-137 spike 

5.2 Evaluate the effect of major and minor components that are expected to be 
present in actual waste (FY01) 

5.2.1 Partitioning behavior of organics (e.g., surfactants, TBP 
degradation products) in waste 

5.2.2 Partitioning behavior of other inorganics (heavy metals; chromate, 
etc.)   

5.2.3 Effect of organics on extraction behavior 

5.2.4  Effect of minor components on distribution behavior 

5.3 Equilibrium Modeling of distribution behavior (FY01) 

5.3.1 Investigate extraction equilibria throughout the sections (ex, scrub, 
strip) of the flowsheet 

5.3.1.1 Co-extraction of K 

5.3.1.2 Formation of aggregates 

5.3.2 Develop model to help predict performance as a function of 
variation of major components in the waste feed solutions. 

5.4 Performance behavior as a function of feed composition variability (note, 
will be performed here with simulants, and in item 12.0 with real waste) 
(FY00-FY01) 

5.4.1 For concentration range of key species (e.g., K) expected in SRS 
HLW tanks, monitor solvent and centrifugal contactor 
performance with simulants as a function of: 

5.4.1.1 Temperature 

5.4.1.2 Solvent component concentration 

5.4.1.3 Suspended solids in feed 

 
 
 
 
 
 
 
 
 
 
 

Lab 
 
 
 
 
 
 
 
 
 
NA 

 

 

 

 

 

Lab 

 
 
 
 
 
 
 
 
 
 
 

ORNL 
 
 
 
 
 
 
 
 
 
ORNL 

 

 

 

 

 

ORNL/  
SRS 

6.0 Technology 
Transfer of 
Component 
Synthesis 

Need to establish that solvent components (calixarene-crown ether and modifier) can be 
produced commercially at the required scale and purity.  Synthetic procedures developed 
at ORNL need to be refined for scale-up, and made ready for tech transfer to suitable 
companies for production.  The technology transfer scope will be initiated in FY00 and be 
completed in FY01. 

NA ORNL HLW-SDT-TTR-2000-051 
ORNL-CASD-12     
ORNL-CASD-32 

ORNL FY98 Report3 9, 22 
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Item 
No. 

Item Considerations Scale Location Path Forward Doc. Reference Doc. Uncertainty 

 
6.1 Calixarene Synthesis and Scale-up (FY00) 

6.1.1 Place order to IBC Advanced Technologies for ca. 200-500g 
quantity to meet short-term needs. 

6.1.2 Complete improved synthetic procedure. 

6.1.2.1 Optimize synthesis 

6.1.2.2 Write-up procedure for technology transfer; determine 
if technology is patentable (if so file patent application 
in US; foreign?) 

6.1.3 Technology transfer of Synthesis Procedure for Calix 

6.1.3.1 Identify potential calixarene producers 

6.1.3.2 Legal issues/Obtain non-disclosure agreements as 
necessary 

6.1.3.3 Develop QA requirements and production specification 

6.1.3.4 Obtain quotations on bulk manufacture; select 
producer(s) 

6.1.3.5 Place order for multi-kg quantity from selected 
producer(s) 

6.1.3.6 Check purity; estimate large-scale production cost  

6.2 2nd Generation Modifier Synthesis and Scale-up (FY00) 

6.2.1 Optimize synthesis procedure for scale-up for 2nd Gen modifier 
family 

6.2.1.1 Improve purification procedure and economics 

6.2.1.2 Synthesize 2-5 kg quantity of preferred modifier family 
member at ORNL to meet short-term needs 

6.2.1.3 Obtain proprietary MSDS from ORNL for modifier 
shipment to ANL 

6.2.2 Intellectual Property Issues 

6.2.2.1 Update invention disclosure; DOE files US patent 
applic. on 2nd Gen family 

6.2.2.2 Determine if foreign filing is appropriate 

6.2.3 Technology transfer of Synthesis Procedure for 2nd Generation 
Modifiers 

6.2.3.1 Identify potential modifier producers 

6.2.3.2 Legal issues/Obtain non-disclosure agreements as 
necessary 

6.2.3.3 Develop QA requirements and production specification 

6.2.3.4 Obtain quotations on bulk manufacture; select 
producer(s)  (post-downselect) 

6.2.3.5 Place order for multi-kg quantity from selected 
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Item 
No. 

Item Considerations Scale Location Path Forward Doc. Reference Doc. Uncertainty 

producer(s)  (post-downselect) 

6.2.3.6 Check purity; estimate large-scale production cost  
(post-downselect) 

 

6.3 Solvent Formulation (FY00) 

6.3.1 Identify Trioctylamine (TOA) suppliers 

6.3.2 Identify scope of acceptable diluents (are there suitable substitutes 
for ExxonMobil’s Isopar® L?) 

6.3.3 Identify solvent compositional requirements/tolerances/QA 

6.3.4 Finalize solvent formulation and specifications 

Process Engineering 

7.0 Engineering 
scale 
filtration 
studies 

(Alpha 
Removal) 

Filtration of MST and sludge is required to prevent plugging of the ion exchange 
columnthe build up of solids in contactors. Initial data indicates low flux rates for the 
filtration of these solutions requiring large filter areas and high axial velocity for cross 
flow filtration techniques. Alternative filtration techniques and filter aides will be studied, 
and a selection made. Filtration cleaning studies including the impact of spent cleaning 
solution will be studied. 
 
Tests for MST/sludge filtration (Alpha Sorption step) performed during Phase IV (FY99) 
indicate low crossflow filter fluxes leading to very large filters. Improvement in filter size 
and operation is desired. 

Activities to resolve these issues are common to CST, TPB and CSSEX, Refer to Alpha 
Removal Workscope Matrix (HLW-SDT-2000-00047) for further details. 

     

8.0 Engineering 
Scale Mixing 
Studies 

(Alpha 
Removal) 

As noted in the kinetic section above good reactor mixing is essential to proper alpha 
decontamination batch reactor sizing. Simple mixing by agitation or recirculation may not 
be adequate. Alternate mixing technologies will be studied.  Resuspension criteria must be 
developed. 
 
No scope for FY00(Preliminary Design Scope) 

NA NA NA  Design Input27 

9.0 Thermo-
hydraulic 
and 
Transport 
Properties  

No issues have been identified at present that will require experimental validation in this 
area.   

Identified Item will be completed during conceptual designNo work is planned for this 
item in FY00 

NA NA NA  Design Input 

10.0 Analytical 
Sample Reqs 

The analytical sample requirements including on-line analysis must be developed to 
support control strategy development. 
 
Develop an at line analyzer for Cs, Sr, and total alpha.  
 
Activities to resolve these issues are common to CST, TPB and CSEX, Refer to Alpha 
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Item 
No. 

Item Considerations Scale Location Path Forward Doc. Reference Doc. Uncertainty 

Removal Workscope Matrix (HLW-SDT-2000-00047) for further details. 

11.0 Control 
Strategy  

Control Strategy must be developed to support the designing, engineering, and building of 
the pilot facility. 
 
No scope for FY00Pilot Plant Conceptual Design will be conducted post downselect 

NA NA NA  Design Input 

12.0 Engineering 
Scale 
Extraction 
with 
Centrifugal 
Contactors 

Demonstrate viability of SX for achieving desired DF and CF, that is, adequate 
performance in the extraction and strip sections of the process with solvent recycle.  
Hydrodynamics; single-stage efficiency; other-phase carry-over; multi-stage single cycle; 
multi-stage multi cycle.  To be performed in FY01. 
 
Demonstrate viability of SX for achieving desired DF and CF, that is, adequate 
performance in the extraction and strip sections of the process with solvent recycle, with 
real SRS HLW.  Hydrodynamics; single-stage efficiency; other-phase carry-over; multi-
stage single cycle; multi-stage multi cycle.  Where contactor test will be performed is to 
be determined.  All of Item 8 to be conducted in FY01. 
 
Need to determine the impact of items 4.0 and 5.0 on process flowsheet for longer 
contactor  test and the sensitivity of the process flowsheet to “process upsets.” (FY01) 

 

NA NA NA ANL Report # 2, 10/983 
ANL Report # 1, 10/983 
ORNL FY98 Report3 

26 

13.0 Design, 
Engineer, 
and Build 
(DEB) the 
Pilot Facility 

A pilot scale (to be determined) facility will be built to support the confirmation of design 
data and development of operator training. 
 
No scope for FY00 
 
Pilot Facility Conceptual Design will be conducted in parallel with a final technology 
selection.  Pilot Facility design will be conducted on the selected technology.Pilot plant 
planning began in FY99 but has been discontinued until a final technology selection is 
made. 

NA NA NA  Design Input 

14.0 Operation of 
the Pilot 
Facility in a 
Unit 
Operations 
Mode 

The pilot facility testing will include a phase of single unit operations to confirm bench 
scale property data, operational parameters and proof of concept component testing. 
 
Pilot Facility Conceptual Design will be conducted in parallel with a final technology 
selection.  Pilot Facility design will be conducted on the selected technology.No scope for 
FY00 

NA NA NA  Design Input 

15.0 Operation of 
the Pilot 
Facility in an 
Integrated 
Operations  
Mode 

The pilot facility testing will include a phase of integrated operations to ensure the design 
will operate under upset conditions, determine the limits of operation to dictate recovery, 
the limits of feed composition variability, and confirm design assumptions. Investigation 
of the operating characteristics while varying the velocity, temperature and waste 
composition will be conducted. This testing will aid in operator training and simulator 
development, which in accordance with the overall project roadmap is completed during 
the construction phase of the project.  
 
No scope for FY00 

NA NA NA  Design Input 
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No. 

Item Considerations Scale Location Path Forward Doc. Reference Doc. Uncertainty 

20.0 Instrument-
ation 

No scope for FY00See 13.0 NA NA NA  Design Input 

21.0 Design, 
Engineer and 
Build (DEB) 
Integrated 
Simulator 

No scope for FY00To be developed during the construction phase of the project. NA NA NA  Design Input 

22.0 Operate 
Simulator 

To be developed during the construction phase of the project.No scope for FY00 NA NA NA  Design Input 

23.0 Methods 
Development 

No scope for FY00To be developed during Conceptual Design. NA NA NA  Design Input 

High Level Waste System Interface 

16.0 Tank Farm 
Blending 

Need to determine whether chemical and radiolytic degradation products that wash into 
the raffinate and scrub solutions meet the Saltstone Waste Acceptance Criteria.  (Decision 
diamond.)  Also need to determine if “spent” solvent can be incinerated, and whether it 
meets the CIF Waste Acceptance Criteria. 
 

16.1 Determine whether strip effluent meets DWPF feed requirements (FY01) 
(This work performed under Section 3.1) 

16.1.1 Cs concentration factor adequate? 

16.1.2 Concentration of other species in strip effluent acceptable? 

16.2 Determine whether raffinate meets Saltstone Facility SWAC (FY01) 

16.2.1 Solvent components in raffinate 

16.2.2 Solvent degradation products in raffinate 

16.3 Determine whwether spent solvent meets CIF WAC  (post-downselect) 
(FY01) 

 

 

 

 

NA 

 

 

 

 

SRS 

 

 

 
 

SRS 

ORNL 

SRS 

 ORNL FY98 Report3 1 

17.0 Additional 
Tank Farm 
Characterizat
ion  

While the tank farm waste has been characterized, additional characterization may be 
required to define the range of expected compositions during facility operation.  
 
No scope for FY00Waste characterization activities have begun. 

NA NA NA  4 

18.0 DWPF 
Coupled 
Chemistry 

No scope for FY00No needs identified at this time NA NA NA  Design Input 

19.0 Waste Form 
Requal-
ification 

No needs identified at this timeNo scope for FY00 NA NA NA  Design Input 

24.0 Saltstone 
Waste 
Acceptance 

No needs identified at this timeNo scope for FY00 NA NA NA  Design Input 
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Item Considerations Scale Location Path Forward Doc. Reference Doc. Uncertainty 

Criteria 

25.0 Recycle 
Treatment 

No needs identified at this timeNo scope for FY00 NA NA NA  Design Input 

26.0 Feed 
Blending 
Refinement 

No scope for FY00See 17.0, additional activities will be developed during 
PreliminaryDesign. 

NA NA NA  Design Input 
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                                                                   Matrix Legend 

 
Item No. Corresponds to the block number on the Science and Technology Roadmap and Logic Diagrams; provides a tie 

between documents. 

 
Item General title of the S&T block; corresponds to block title on the Science and Technology Roadmap and Logic 

Diagrams. 

 
Considerations Discusses the considerations pertinent to the completion and resolution of each item; provides details and numbered 

R&D activities to be performed to resolve the item (numbered R&D activities correspond to numbered activities on 
logic diagrams). 

 
Scale Defines the scale at which R&D test will be performed (Lab scale, bench scale, engineering scale or pilot scale). 

 
Lead Org. Identifies the organization responsible for conducting the R&D activity and hence location where activity will be 

performed. 

 
Path Forward Doc. Lists the applicable Technical Task Requests (TTRs) denoted xxxx1; Task Technical and Quality Assurance Plans 

(TTPs) denoted xxxx2 and Test Reports (TRs) denoted xxxx3 which respectively initiate, plan and document the 
results of R&D activities. 

 
Reference Doc. Lists reference documents such as previous test results, reviews etc., which relate to the current R&D activity. 

 
Uncertainty Provides a cross-tie to the cost validation matrix uncertainty statement Ids within the Decision Phase Final Report, 

WSRC-RP-99-00007. 

 
NA Not Applicable 
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ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (1 of 7) 
 

4.0 Stability of Solvent
Matrix

 STABILITY OF SOLVENT
MATRIX  (4.0)

PAGE 1

4.1 Evaluate radiolytic and
chemical stabiity of

solvent

4.1.1 External radiation

4.1.1.1 Identify solvent
degradation products

4.1.1.2 Identify
relationship between

degree of degradation &
aqueous phase & solvent

phase compositions

4.1.1.3  Evaluate impact
of solvent degradation

products on solvent
performance

4.1.2 Batch-equilibrium
hot cell tests with HAW
(internal Cs137 dose)

4.1.2.1 Identify solvent
degradation products,

crud formations,
emulsions

Page 2

B

Continued on Page 2 Continued on Page 2

4.1.1.3.1  Determine TOA
purity requirements

Page 2

A

4.1.1.4  Investigate
partitioning behavior of

solvent degradation
products

4.1.1.5  Investigate
solvent washing and

reconsititution

4.1.4 Chemical stability in
the absence of radiation

4.1.4.1 Nitration of solvent
matrix

4.1.4.2 Effect of noble
metals

4.1.1.6  Investigate the
removal of organic ions

4.1.3  Three single stage
closed loop 5 cm
contactor tests

4.1.3.1  Identify solvent
degradation & crud

formations, emulsions
4.1.3.2  Evaluate impact

4.1.3.3  Investiage
partitioning behavior

4.1.3.4  Determine impact
of degradation products

4.1.3.5  Solvent washing

4.1.5  Four Stage Test

4

MST ADSORPTION
KINETICS (1.0)

From Alpha Removal Workscope Matrix,
HLW-SDT-00047
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4.0 Stability of Solvent
Matrix

 STABILITY OF SOLVENT
MATRIX  (4.0)

PAGE 1

4.1 Evaluate radiolytic and
chemical stabiity of

solvent

4.1.1 External radiation

4.1.1.1 Identify solvent
degradation products

4.1.1.2 Identify
relationship between

degree of degradation &
aqueous phase & solvent

phase compositions

4.1.1.3  Evaluate impact
of solvent degradation

products on solvent
performance

4.1.2 Batch-equilibrium
hot cell tests with HAW
(internal Cs137 dose)

4.1.2.1 Identify solvent
degradation products,

crud formations,
emulsions

Continued on Page 2

Continued on Page 2

4.1.1.3.1  Determine TOA
purity requirements

4.1.1.4  Investigate
partitioning behavior of

solvent degradation
products

4.1.1.5  Investigate
solvent washing and

reconsititution

4.1.1.6  Investigate the
removal of organic ions

4

MST ADSORPTION
KINETICS (1.0)

From Alpha Removal Workscope Matrix,
HLW-SDT-00047

Page 2

B

Page 2

A

4.1.3  Three single stage
closed loop 5 cm
contactor tests

4.1.3.1  Identify solvent
degradation & crud

formations, emulsions
4.1.3.2  Evaluate impact

4.1.3.3  Investiage
partitioning behavior

4.1.3.4  Determine impact
of degradation products 4.1.3.5  Solvent washing

4.1.5  Four Stage Test

4.1.4 Chemical stability in
the absence of radiation

4.1.4.1 Nitration of solvent
matrix

4.1.4.2 Effect of noble
metals

4.1.2.2 Impact of noble
metals on degradation
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4.0 Stability of Solvent
Matrix

STABILITY OF SOLVENT
MATRIX (4.0)

PAGE 1

4.1 Evaluate radiolytic and
chemical stabiity of

solvent

4.1.1 External radiation

4.1.1.1 Identify solvent
degradation products

4.1.1.2 Identify
relationship between

degree of degradation &
aqueous phase & solvent

phase compositions

4.1.1.3  Evaluate impact
of solvent degradation

products on solvent
performance

4.1.2 Batch-equilibrium
hot cell tests with HAW
(internal Cs137 dose)

4.1.2.1 Identify solvent
degradation products,

crud formations,
emulsions

Page 2

B

Continued on Page 2 Continued on Page 2

4.1.1.3.1  Determine TOA
purity requirements

Page 2

A

4.1.1.4  Investigate
partitioning behavior of

solvent degradation
products

4.1.1.5  Investigate
solvent washing and

reconsititution

4.1.4 Chemical stability in
the absence of radiation

4.1.4.1 Nitration of solvent
matrix

4.1.4.2 Effect of noble
metals

4.1.1.6  Investigate the
removal of organic ions

4.1.3  Three single stage
closed loop 5.5 cm

contactor tests

4.1.3.1  Identify solvent
degradation & crud

formations, emulsions
4.1.3.2  Evaluate impact

4.1.3.3  Investiage
partitioning behavior

4.1.3.4  Determine impact
of degradation products

4.1.3.5  Solvent washing

4.1.5  Four Stage Test

4

MST ADSORPTION
KINETICS (1.0)

From Alpha Removal Workscope Matrix,
HLW-SDT-00047

 



HLW-SDT-2000-00051 
Revision: 34 

Page 22 of 22 
 

ATTACHMENT 2 - Caustic-Side Solvent Extraction S&T Logic Diagrams (2 of 7) 
 

4.2  Evaluate methods to
ascertain solvent quality

4.2.1  Baseline (pristine
solvent) quality assay

PAGE 2

4.4  Establish limits for
solvent component balance

and degradation

4.4.1  Measure distribution
ratios for Cs, K & key feed

components & phase-
coalesence behaviior for all

sections of the flowsheet

4.4.2  Identify methods for
monitoring solvent

composition over these
ranges

4.3.1.1  Develop method to
isolate useful sovlent

components

Page 1

B

4.2.2  In-process
monitoring

4.2.3  Post-process
monitoring

4.3  Develop solvent
recovery process from
raffinate and determine

recovery rate

4.3.1  Conduct 4 cm
contactor test at ANL

(cold) with dilute &
aqueous effluent recycle

(FY01)

4.4.1.1  TOA

4.4.1.2  Modifier

4.4.1.3  Calixarene

 STABILITY OF SOLVENT
MATRIX (4.0)

(Continued from Page 1)

Page 1

A

Continued from Page 1

3
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4.2  Evaluate methods to
ascertain solvent quality

4.2.1  Baseline (pristine
solvent) quality assay

PAGE 2

4.4  Establish limits for
solvent component balance

and degradation

4.4.1  Measure distribution
ratios for Cs, K & key feed

components & phase-
coalesence behavior for all
sections of the flowsheet

4.4.2  Identify methods for
monitoring solvent

composition over these
ranges

4.3.1.1  Develop method to
isolate useful sovlent

components

Page 1

B

4.2.2  In-process
monitoring

4.2.3  Post-process
monitoring

4.3  Develop solvent
recovery process from
raffinate and determine

recovery rate

4.3.1  Conduct 4 cm
contactor test at ANL

(cold) with dilute &
aqueous effluent recycle

4.4.1.1  TOA

4.4.1.2  Modifier

4.4.1.3  Calixarene

 STABILITY OF SOLVENT
MATRIX (4.0)

(Continued from Page 1)

Page 1

A

Continued from Page 1

3
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ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (3 of 7) 
 
 

PAGE 3

PHYSICAL PROPERTY
DATA (5.0)

(Continued from Page 2)

5.4  Performance behavior
as a funciton of feed

composition variability

5.4.1   Solvent performance
with simulants

5.4.1.1   Temperature

5.4.1.2   Solvent component
concentration

5.4.1.3   Suspended solids

5.3  Equilibrium modeling of
distribution behavior

5.3.1   Investigate extraction
equilibrium throughout the

flowsheet

5.3.1.1   Co-extraction of K

5.3.1.2  Formation of
organics

5.3.2   Develop model to
help predict performance

as a function of major
componenets in the waste

feed solutions

3

C

Page 6

5.0   Physical Property
Data

5.1  Solubility and
partitioning behavior

5.1.1   Primary solvent
components

5.1.2   Primary degradation
products

5.1.3   Inorganic cations

5.1.4   Inorganic anions

5.1.5   Partitioning behavior
of lipophilic anions

5.1.6   Determine
partitioning behavior using

real waste

5.2  Evaluate the effect of
major and minor

components in actual waste

5.2.1   Partitioning behavior
of organics

5.2.2   Partitioning behavior
of other inorganics

5.2.3   Effect of organics on
extraction behavior

5.2.4   Effect of minor
components on distribution

behavior

5.1.7   Batch contact with
Cs-137 spike
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PAGE 3

SOLVENT PHYSICAL/
CHEMICAL PROPERTY

DATA (5.0)

5.4  Performance behavior
as a funciton of feed

composition variability

5.4.1   Solvent performance
with simulants

5.4.1.1   Temperature

5.4.1.2   Solvent component
concentration

5.4.1.3   Suspended solids

5.3  Equilibrium modeling of
distribution behavior

5.3.1   Investigate extraction
equilibrium throughout the

flowsheet

5.3.1.1   Co-extraction of K

5.3.1.2  Formation of
agregates

5.3.2   Develop model to
help predict performance

as a function of major
componenets in the waste

feed solutions

3

C

Page 6

5.0   Physical Property
Data

5.1  Solubility and
partitioning behavior

5.1.1   Primary solvent
components

5.1.2   Primary degradation
products

5.1.3   Inorganic cations

5.1.4   Inorganic anions

5.1.5   Partitioning behavior
of lipophilic anions

5.1.6   Determine
partitioning behavior using

real waste

5.2  Evaluate the effect of
major and minor

components in actual waste

5.2.1   Partitioning behavior
of organics

5.2.2   Partitioning behavior
of other inorganics

5.2.3   Effect of organics on
extraction behavior

5.2.4   Effect of minor
components on distribution

behavior

5.1.7   Batch contact with
Cs-137 spike
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ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (4 of 7) 

6.0  Technology
transfer of

component synthesis

6.1  Calixarene
synthesis and scale-

up

PAGE 4

6.1.1   Place order to
IBC Advanced
Technologies

TECHNOLOGY
TRANSFER OF

COMPONENT SYNTHESIS
(6.0)

6.1.2   Complete
improved synthesis

procedure

6.1.3.1   Identify
potential calixarene

producers

6.1.3.2   Legal issues

6.1.3.3   Develop QA
Requirements

6.1.2.1   Optimize
synthesis

6.1.2.2  Write
procedure for

technology transfer

6.1.3  Technology
Transfer of Synthesis
Procedure for Calix

6.2  2nd generation
modifier synthesis and

scale-up

6.2.1   Optimize
synthesis procedure
for scale-up for 2nd
generation modifier

6.2.1.2   ORNL
synthesize 2-5 kg

6.2.1.1   Improve
Purification Procedure

and economics

6.2.1.3  Obtain
proprietary MSDS for

ORNL for modifier

6.1.3.4   Obtain quotes
and select producer(s)

6.1.3.5   Place order
for multi-kg quantity

6.1.3.6  Check purity

6.2.2  Intellectual
property issues

6.2.2.1   Update
invention disclosure

6.2.2.2   Determine if
foreign filing is

appropriate

6.2.3   Technology
transfer of synthesis
procedure for 2nd

generation modifiers

6.2.3.1   Identify
potential producers

6.2.3.2   Legal issues

6.2.3.3  Develop QA
Requirements

6.2.3.4   Obtain quotes
and select producer(s)

6.2.3.5   Place order
for multi-kg quantity

6.2.3.6  Check purity

4

Page 5

F

Page 5

E

Continued on Page 5 Continued on Page 5  
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ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (5 of 7) 
 
 
 

 
 

6.3  Solvent formulations

PAGE 5

TECHNOLOGY
TRANSFER OF

COMPONENT SYNTHESIS
(6.0)

(Continued from Page 4)

6.3.4  Finalize solvent
formulation and
specifications

6.3.1  Identify TOA
suppliers

6.3.2  Identify scope of
acceptable diluents

6.3.3 Identify solvent
compositional

requirements/ tolerances /
QA

Page 4

FPage 4

E

Continued from Page 4 Continued from Page 4
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ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (6 of 7) 

 

3.1 Test flowsheet on waste
simulant in 2 cm centrifugal

contactors

3.1.1 Demonstrate stage
efficiency of >80%

3.1.4 Perform contactor tests

3.1.4.1 Confirm performance
of solvent

3.1.4.2 Analyze recycled
solvent taken from strip

effluent

C

Page 3

Continued on Page 7

G

Page 7

PAGE 6

BENCH SCALE
EXTRACTION STUDIES

(3.0)

Continued on Page 7

3.1.2 Add contactor stages

3.1.3 Solvent preparation

3.1.3.1 QA of solution
performance batch tests

3.1.3.2 Analyze solvents by
ES-MS and NMR

3.1.1.1 Modify contactors

3.1.1.2 Test multiple
contactors to demonstrate

stage efficiency

3.1.1.3 Demonstrate stage
efficiency with 5 cm

contactors
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3.1 Test flowsheet on waste
simulant in 2 cm centrifugal
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C

Page 3

Continued on Page 7

G

Page 7

PAGE 6

BENCH SCALE
EXTRACTION STUDIES

(3.0)

Continued on Page 7

3.1.2 Add contactor stages

3.1.3 Solvent preparation

3.1.3.1 QA of solution
performance batch tests

3.1.3.2 Analyze solvents by
ES-MS and NMR

3.1.1.1 Modify contactors

3.1.1.2 Test multiple
contactors to demonstrate

stage efficiency

3.1.1.3 Demonstrate
production stage efficiency

with 5.5 cm contactors
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ATTACHMENT 3 - Caustic-Side Solvent Extraction S&T Logic Diagrams (7 of 7) 
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3.2.11  Real Waste
Test With Larger

Contactors (Fewer
Stages)

4

G

Page 6

Continued from Page 6

3.2.8.2.4 Evaluate
Tc-99 Behavior

3.2.8.2.5 Confirm
Hydrodynamic

Stability

3.2.9  Perform second
5-day Recycle Test

with cleaned up
solvent and real waste

Need Larger
Contactors ?

Y

N



HLW-SDT-2000-00051 
Revision: 34 

Page 31 of 31 
 

3.2  Test flowsheet
with optimum

solvent formulation

3.2.1   Develop
optimum solvent

formulations for test

PAGE 7

3.2.2   Conduct lab-
scale batch

equilibrium test of
flowsheet with
waste simulant

BENCH SCALE
EXTRACTION STUDIES

(3.0)
(Continued from Page 6)

3.2.2.1   At 25 0 C

3.2.2.2   At variable
temperature

3.2.3   Construct
flowsheet for 2 cm

centrifugal
contactor test

3.2.3.1   Define
temperature
controls, if
necessary

3.2.4   Test
flowsheet on waste

simulant in 2 cm
centrifual contactors

3.2.4.1   Solvent
preparation for
contactor test

3.2.4.1.1   QA of
solvent

performance in
batch tests

3.2.4.1.2   Analyze
solvent /

characterize pristine

3.2.4.2   Perform 2
cm contactor test
with 5-day recycle

3.2.4.2.1   Confirm
performance of

solvent

3.2.4.2.2   Analyze
recycled solvent
taken from strip

effluent

3.2.4.2.3  Look for
trace component

build-up

3.2.6.1   At constant
25 0 C

3.2.6.2   At variable
temperature

3.2.6.3  Option

3.2.6   Condcut lab-
scale batch equilibrium

test with actual SRS
waste & compare with

simulant tests

3.2.7   Construct
flowsheet for 2 cm

centrifugal
contactor test

This
Page

H

3.2.8   Test flowsheet
on real waste in 2 cm
centrifugal contactors

3.2.8.1   Solvent
preparation for
contactor test

3.2.8.1.1   Analyze/
characterize pristine

solvent

3.2.8.1.2   QA of
solvent performance

in batch tests with
real waste

3.2.8.2   Perform 2
cm contactor test

on real waste with 5
day recycle

3.2.8.2.1   Confirm
performance of

solvent

3.2.8.2.2   Analyze
recycled solvent
taken from strip

effluent

3.2.8.2.3  Look for
trace component

buildup

3.2.4.3   Solvent
cleanup

3.2.4.3.1   Evaluate
cleanup procedures

3.2.4.3.2   Cleanup
solvent as
necessary

3.2.5   Solvent
recovery

demonstrations

3.2.5.1   Use
Recovery

Procedures

3.2.4.4   Perform
second

5-day Recycle test This
Page

H

3.2.8.3   Solvent
cleanup (if required)

3.2.9   Solvent
recovery

demonstration using
procedures

3.2.10   Real Waste
Test With Larger

Contactors (Fewer
Stages)

4

G

Page 6

Continued from Page 6

3.2.8.2.4  Evaluate
Tc-99 Behavior

3.2.8.2.5  Confirm
Hydrodynamic

Stability

Need Larger
Contactors ?

Y

N

 
 



 
 

HLW-SDT-99-0353 
Revision: 5 

 
 
 
 
 

SAVANNAH RIVER SITE 
 

HIGH LEVEL WASTE SALT DISPOSITION 
SYSTEMS ENGINEERING TEAM 

 
 
 
 

APPLIED TECHNOLOGY INTEGRATION 
SCOPE OF WORK MATRIX  

FOR 
SMALL TANK TPB PRECIPITATION  

(Demonstration Phase) 
 
 
 

 
 
 
 
 
 
 

APPROVED:__________________________ DATE:________________  
 K. J. Rueter, HLW Program Manager  
 
 

APPROVED:__________________________ DATE:________________  
 T. P. Pietrok, TFA Program  Manager 
 
 

APPROVED:__________________________ DATE:________________  
 K. T. Lang, EM-40 SPP Program Manager 

   
 

   



 

Page 2 of 2 
 

Change Control Record 
 

Document Name 
 
Applied Technology Integration Scope of Work Matrix for 
Small Tank TPB Precipitation (Demonstration Phase) 

Unique Identifier 
 
HLW-SDT-99-0353 

 
 

Summary of Changes 
 

 

Revision Date Matrix 
Revision 

BCF Number(s) Reasons for change Items Affected by the change 

December 2, 1999 0 NA Initial Issue NA 

December 27, 1999 1 NA Incorporates ECF # 
HLW-SDT-99-0388 
which added 
TTR/TTP/TR references, 
ties to uncertainty IDs, 
updates to reflect 
feedback from TTR/TTP 
development and 
incorporated minor 
editorial comments 

All changes identified with revision 
bars 

January 10, 2000 2 NA Incorporates ECF# 
HLW-SDT-2000-00011 
which aligned 
workscope matrix with 
finalized FY00 approved 
workscope and 
incorporated DOE 
review comments by 
removing holds and 
identifying work to be 
initiated in FY01 and 
incorporated minor 
editorial comments. 

All changes identified with revision 
bars 

February 15, 2000 3 NA Incorporates ECF# 
HLW-SDT-2000-00050 
which removed 
information from items 
common to all three 
technologies that are 
now being controlled 
through Alpha Removal 
workscope matrix HLW-
SDT-2000-00047. 

All changes identified with revision 
bars 

July 10, 2000 4 NA Incorporates ECF # 
HLW-SDT-2000-00266  
which dispositions 
comments from the TFA 
team. 

All changes identified with revision 
bars. 



 

Page 3 of 3 
 

Change Control Record (Continued) 
 
 

Revision Date Matrix 
Revision 

BCF Number(s) Reasons for change Items Affected by the change 

November 27, 2000 5 N/A Incorporates ECF # 
HLW-SDT-2000-00463 
which dispositions 
comments from TFA 
team and updates 
document with FY00 
science and technology 
results 

All changes identified with revision 
bars. 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

July 10, 2000 4 NA Incorporates ECF # 
HLW-SDT-2000-00266  

All changes identified with revision 
bars. 



 

Page 4 of 4 
 

which dispositions 
comments from the TFA 
team. 

bars. 



HLW-SDT-99-0353 
Revision: 5 

Page 5 of 5 
 

 

 
 
 
 
 
 
 

Use of Workscope Matrix 
 
 

This Workscope Matrix has been developed to define the Science and Technology (S&T) 
development activities to be performed during the Demonstration Phase.  The guiding document 
for this Workscope Matrix is the HLW Salt Disposition SE Team Science and Technology 
Roadmap (Attachment 1).  The S&T Roadmap provides the technology development path 
forward towards successful deployment of the Small Tank TPB Precipitation option.  This matrix 
(Attachment 2) expands on the roadmap by providing the high level details of each segment of 
research and development, assigning responsibility for the execution of each segment and 
documenting the path through each segment of R&D in the form of a logic diagram(s) 
(Attachment 3). The logic diagrams tie to the S&T Roadmap using numbered key S&T 
decisions/milestones. 
 
In this Demonstration phase, Scale-up will be performed wherever practical and advantageous to 
the confirmation of technology and application of technology to the full-size facility.  The 
Workscope Matrix provides an additional definition of at which scale the S&T development is to 
be conducted. 
 
The Scope of Work Matrices (SOWMs) provide a more detailed description of the work 
summarized in the roadmaps and logic diagrams.  These SOWMs were previously used to 
identify R&D work required to reach a technology downselection decision.  Some work also is 
included in these SOWMs that has been identified as appropriate post-downselection R&D.  
However, no attempt has been made to compile a comprehensive list of all post-downselection 
R&D in these documents.  Additional R&D planning will be required to support future stages of 
the project, e.g. conceptual design, pilot plant design and operation, final design, and startup 
support. 
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ATTACHMENT 1 – Small Tank TPB Precipitation Science and Technology Roadmap 
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ATTACHMENT 2 – Small Tank TPB Precipitation Work Scope Matrix 
 

Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty  

Process Chemistry 

1.0 MST 
SAdsorption 
Kinetics  

 

 

The addition of Monosodium Titanate (MST) has been proposed to adsorb the soluble U, 
Pu, and Sr contained in the waste stream. The rate and equilibrium loading of these 
components as a function of temperature, ionic strength and mixing is required to support 
the reactor design. The effect of TPB on MST kinetics must be known.  Initial data from 
batch reactor data indicates the MST kinetics are controlling the size of the reactor.  The 
impact of the higher MST loading and varying levels of PHA on glass properties must also 
be evaluated. 
 
Questions have been raised regarding the oxidation states of Pu (initial, as a function of 
ionic strength, and equilibrium as Pu is adsorbed onto MST) and the effect of oxidation 
states on MST adsorption rates. Since Pu is the primary source of alpha, it is important to 
assure that experimental results obtained with simulants are representative of performance 
with real wastes.  
 
Activities to resolve these issues are common to CST, TPB and CSSEX, Refer to Alpha 
Removal Workscope Matrix (HLW-SDT-2000-00047) for further details. 

 

 

 

 

 

   

2.0 TPB 
Precipitation 
and Reaction 
Kinetics 

The addition of TPB will be used to precipitate the Cs-137 and other metals. The rate and 
equilibrium (solubility) of MTPB precipitation as a function of temperature, ionic strength 
and mixing is required to support the reactor design.  Additional studies on TPB 
decomposition under the expected process conditions are required.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
NA 
 
 
 
 
 
 

Lab 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
SRTC 
 
 
 
 
 
 

SRTC 
 
 
 

HLW-SDT-TTR-99-201 
WSRC-RP-99-011142 

SRT-LWP-2000-001173 
 
HLW-SDT-TTR-99-211 
WSRC-RP-99-011142 
ORNL/CF-99/712 

WSRC-TR-2000-002303 

WSRC-TR-2000-002763 
 
HLW-SDT-TTR-99-271 

WSRC-RP-99-011142 

ORNL/CF-99/642 

ORNL/TM-2000/3003 

WSRC-TR-99-002163 

ORNL/TM-1999/2343 

WSRC-TR-99-003453 

WSRC-TR-99-003253 

WSRC-TR-99-003753 

 

4, 5, 2 
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Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty  

of intermediates 

2.2.3 Conduct synergistic effects tests with the various catalysts 
identified and  combinations recommended by experts 

2.2.4 Conduct experiments to determine the form of Pd that is most 
reactive in the decomposition of TPB 

2.2.4.1  NMR tests 

2.2.4.2  Mechanistic Pd testing 

2.2.5  Perform electrochemical and spectroscopic studies of transition 
metals 

2.2.6  Perform Ru/Rh activation tests 

2.2.7  Perform expanded metals testing (8 additional cycle 1 demo 
metals) 

2.2.8  Develop and test new simulant 

2.3 Conduct real waste versus simulant tests 

2.3.1 Select Waste Tanks 

2.3.2 Obtain real waste samples 

2.3.3 Characterize real waste for potential catalysts and/or catalyst 
combinations 

2.4 Conduct CSTR Test with a simulated waste/TPB system that clearly 
decomposes in batch tests 

2.4.1 Conduct demo-scale (20L Open Loop Activated Catalyst) unit 
operations tests at ORNL 

2.4.2 Conduct demo-scale (20L Closed Loop Activated Catalyst) 
integrated operations tests at ORNL 

2.5 Conduct additional CSTR real waste test using recommended antifoam to 
demonstrate sustained DF, balanced hydraulics, and reduced foaming 

2.5.1 Evaluate feasibility and need for additional CSTR real waste test 
(FY00) 

2.5.2 Conduct real waste CSTR test (FY01) 

2.5.3 Determine effect of temperature on ramp up once steady state has 
been attained (FY01) 

2.6 Evaluate enhancements to precipitation process and equipment such as 
dual strike (adding TPB to both reactors), different TPB addition methods, 
and mixing techniques.  (post-downselect) (FY 01 and beyond) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lab 
 
 
 
 
 

Bench    
(20 L) 

 

 

 
 
Bench    
(20 L) 
 
 
 
 
 
 
Bench    
(20 L) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SRTC 
 
 
 
 
 

ORNL 
 
 
 
 
 
 
SRTC 
 
 
 
 
 
 
 
ORNL/ 
SRTC 

3.0 Bench Scale 
CSTR 
Studies 

To date TPB experimentation has not been conducted in a reactor.  Batch reactor data 
has been used to size the reactor in the pre-conceptual stages. 
 
FY00 scope includes 0.5 L and 20 L CSTR testing to support TPB decomposition catalyst 
activation, NaTPB distribution, precipitate washing and antifoam development.  Open 
loop tests will be conducted at ORNL as a part of the scope for 2.0, 4.0, and 5.0.  Two 

Bench  ORNL HLW-SDT-TTR-99-271 

ORNL/CF-99/642 

ORNL/TM-2000/3003 

ORNL/TM-1999/2343 

WSRC-TR-99-003453 

WSRC-TR-99-001163 

WSRC-TR-99-003253 

 

23, 24 
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Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty  

closed loop tests will be conducted as a part of the bench scale reactor studies that 
incorporate knowledge obtained from the other portions of the program. 

4.0 Solubility 
Data 

 

Work to be 
initiated in 
FY01 

NaTPB solubility data and rate of re-dissolution data is needed to support the reactor 
design. Under certain conditions the rate of dissolution of TPB can be the rate 
determining step for the precipitation of cesium. Solubility of CsTPB and KTPB has been 
studied in the past but may require confirmation due to changes in the operating 
conditions. Solubility of other salts must be determined to define the lower bounds of 
operating temperature and minimum tank farm dilution requirements.  Benzene stripping 
from filtrate requires investigation. 
 
The distribution of NaTPB between the phases needs to be understood in greater detail.  
During ITP operations and subsequent experimental work, the solubility of NaTPB has 
been questioned.  Recent studies have indicated that an isomorphic crystal is formed when 
Cs and K are precipitated using NaTPB. The understanding of this crystal and its 
formation must be increased. (see 4.1) 
 
The washing experiments conducted at SRTC resulted in an approximately 70% recovery 
of the excess NaTPB added to the process.  The 20L pilot scale facility was much less 
successful in recovering the excess NaTPB (~30%).  The amount of excess recovered 
directly impacts the amount of glass made in the DWPF. Also, since the excess is planned 
for recycle back to the CSTRs, the % recovery directly impacts the cost of the raw 
material for operating the plant.  The recovery of NaTPB should be improved and the 
recovery understood in light of the plant operating conditions. (see 4.2) 
 

4.1 TPB Precipitation Testing  (post-downselect) 

4.1.1  Develop technology resources in the field of crystallization 

4.1.1.1  Establish a consulting contract with an expert in the 
field of crystallization 

4.1.1.2  Continue membership in the Association for 
Crystallization Technology 

4.1.2  Conduct DSC testing 

4.1.2.1 Measure precipitation rates directly through the use of 
DSC 

4.1.2.2 Measure heat of crystallization 

4.1.2.3  Confirm viability of measurements using dilute 
aqueous solutions 

4.1.2.4  Perform subsequent tests to explore mixed crystal 
formation from complex salt solutions 

4.1.3  Perform Na tracer studies 

4.1.3.1 Perform batch precipitation tests with radiotracer Na 

4.1.4  Perform spectroscopic measurement of crystals 

4.1.4.1 Prepare mixed crystals of Na, K and Cs TPB  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NA 
 
 
 
 
 
 

Lab 
 
 
 
 
 
 
 
 
Lab 
 
 
 
Lab 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SRTC 
 
 
 
 
 
 

SRTC/ 
ORNL 
 
 
 
 
 
 
 
SRTC 
 
 
 
SRTC 
 

HLW-SDT-TTR-99-221 

WSRC-RP-99-11272 
 
HLW-SDT-TTR-99-231 

WSRC-RP-99-11272 
WSRC-RP-99-010812 
 
HLW-SDT-TTR-99-271 

WSRC-RP-99-010812 
 
HLW-SDT-TTR-99-241 

WSRC-TR-99-004822 

ORNL/CF-99/632 

WSRC-TR-99-002433 

WSRC-TR-99-001543 

WSRC-TR-99-001553 

WSRC-TR-99-001563 

WSRC-TR-99-002163 

5, 23 
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Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty  

4.1.4.1.1 Perform analysis by x-ray diffraction and by electron-microprobe 

4.1.5 Perform residence time scan 

4.1.5.1 Analyze precipitation rates Vs residence time 

4.1.5.2 Perform particle size analysis 

4.1.6 Perform small-scale mixing tests to explore the following 
variables: 

4.1.6.1 Feed K concentration testing 

4.1.6.2 Mixing energy 

4.1.6.3 Bulk sodium molarity 

4.1.6.4 Resultant crystal composition (by digestion, XRD and 
dissolution) 

4.1.7 Perform 20 L scale optimum utility demonstration based on 
conditions derived from previous testing 

4.1.7.1 Use test results to assist model development 

4.1.7.2 Use test results to develop future programs including 
equipment modification 

 

4.2 Perform Dissolution Tests  (post-downselect) 

4.2.1  Perform K+ dissolution tests with the following variables: 
• Multiple TPB/K ratios 
• Concentrations between 10- and 12 wt%  
• Sodium molarity 
• Anti-foam concentrations 
• Agitator type and speed 

4.2.2  Perform TPB dissolution tests with the following variables: 
• Multiple TPB/K ratios 
• Concentrations between 10- and 12 wt%  
• Sodium molarity 
• Antit-foam concentrations 
• Agitator type and speed 

4.2.3  Perform Pellet studies  

4.2.3.1 Prepare pellets of NaTPB and measure dissolution rates 
with and without K+ present 

4.2.4 Determine if larger scale equipment is required 

4.2.5 Develop scale equipment design 

4.2.6 Perform calculations to modify 20 L ORNL test equipment 

4.2.7 Modify 20 L ORNL test equipment 
 

4.3 Perform washing studies 
4.3.1 Perform bench-scale (PREF) washing studies to confirm washing 

 

Lab 
 
 
 
Lab 
 
 
 
 
 
 
 

Bench 
 
 
 
 
 
 
Lab 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bench 

 

SRTC 
 
 
 
SRTC 
 
 
 
 
 
 
 

ORNL 
 
 
 
 
 
 
SRTC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SRTC 
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Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty  

behavior based on dissolution tests 

4.3.2 Perform 20 L open loop test to confirm impact of scale washing 
on performance (material from 4.1.7) 

4.3.3 If batch tests (4.3.1 and 4.3.2) indicate viability, perform semi-
batch washing tests  (post-downselect) 

Bench 
 

Bench 

ORNL 
 

ORNL 

5.0 Physical 
Property 
Data 

General physical property data such as density, viscosity, yield stress and consistency of 
slurries, as a function of state variables such as temperature is required to support the 
design effort. 
 
Foaming in tetraphenylborate mixtures during agitation was identified early in the 
development of the original ITP process. ITP used tributylphosphate to reduce foaming in 
the stripper columns, while the Late Wash and DWPF facilities used Surfynol 420tm to 
reduce precipitate foaming. Surfynol 420tm was selected for use in the Small Tank Phase 
IV work because the impact on downstream processes has already been evaluated. 
Foaming was observed in the experimental work at SRTC and ORNL. An antifoaming 
agent that is effective in suppressing foaming in TPB solutions must be identified. The 
causes of any differences in foaming characteristics between real waste and simulants 
understood and the effectiveness of the selected antifoam agents tested. 
 

5.1 Consult with academic expert to identify potentially effective antifoam 
agents to be tested using a bench-scale prototype of the precipitation/ 
washing equipment. 

5.1.1 Evaluate filtration (or other purification methods) of fresh TPB 
solutions to reduce foaming (FY00) 

5.2 Test effectiveness of each identified anti-foam agent at bench scale 

5.2.1 Test effect of anti-foam on washing 

5.3 Test the most effective anti-foam agent under irradiated conditions to 
identify reduced effesctiveness caused by irradiation (Work to be initiated 
in FY01) 

5.4 Determine an analytical technique to enable determination of the fate of 
anti-foam agent across the precipitation, concentration, washing and 
hydrolysis cycles (Work to be initiated in FY01) 

5.5 Test the most effective anti-foam agent using a CSTR test cycle, using 
surrogate feed (perform anti-foam agent material balance) 

5.6 Test the most effective anti-foam agent using a lab-scale test cycle, using 
actual waste (perform anti-foam agent material balance) (Work to be 
initiated in FY01) 

5.7 Perform 20 L open loop demo 

5.8 Evaluate downstream HLW system impacts of chosen antifoam agent 
(FY01) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

NA 
 
 
 
 

Lab 

 

NA 
 

NA 
 
 

Bench 
 

NA 

 

Bench 

TBD 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

SRTC/IIT 
 
 
 
 

SRTC 

 

NA 
 

NA 
 
 

SRTC 
 

NA 

 

ORNL  

TBD 

HLW-SDT-TTR-99-251 

WSRC-RP-99-10892 

WSRC-TR-2000-002973 

 

WSRC-TR-99-003453 5, 23 
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Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty  

Process Engineering 

6.0 Engineering 
Scale 
Filtration 
Studies 

Filtration of TPB slurries containing MST has been studied extensively in the past. The 
change to a continuous process requires a re-evualuation of cleaning techniques, and 
control strategy. Should the MST and TPB chemical strikes be separated.  Filtration of 
MST alone must be studied to ensure proper filter sizing. Filtration cleaning studies 
including the impact of spent cleaning solution will be studied.  The effect of antifoam 
requires investigation. 
 
The role of TPB in the filtration process needs to be determined.  This work will also aid 
the search and development of a filter aid for the CST process.  
 
Activities to resolve these issues are common to CST, TPB and CSSEX, Refer to Alpha 
Removal Workscope Matrix (HLW-SDT-2000-00047) for further details. 

     

7.0 Engineering 
Scale Mixing 
Studies 

As noted in the kinetic sections above, good reactor mixing is essential to proper reactor 
sizing.  Simple mixing by agitation or recirculation may not be adequate. Alternate mixing 
technologies will be studied, and a selection made. 
 
No scope for FY00Identified activities will be conducted during Conceptual Design 

NA NA NA  Design Input 

8.0 Thermo-
hydraulic 
and transport 
Properties  

Thermal and hydraulic properties must be measured to allow for determination of heat 
removal loads and technologies (jacketed vessels, cooling coils, heat exchanger, etc.). 
 
Identified activities will be conducted during Conceptual DesignNo scope for FY00 

NA NA NA  Design Input 

18.0 Instrumenta-
tion 

Activities will be conducted during Conceptual DesignNo scope for FY00 NA NA NA  Design Input 

19.0  Methods 
Development 

Activities will be conducted during Conceptual DesignNo scope for FY00 NA NA NA  Design Input 

9.0 Analytical 
Sample 
Reqs. 

The analytical sample requirements including on-line analysis must be developed to 
support control strategy development. 
 
Develop an at line analyzer for Cs, Sr, and total alpha.  
 
Activities to resolve these issues are common to CST, TPB and CSSEX, Refer to Alpha 
Removal Workscope Matrix (HLW-SDT-2000-00047) for further details. 

     

10.0 Control 
Strategy  

Control Strategy must be developed to support the designing, engineering, and building of 
the pilot facility. 
 
No scope for FY00Pre-Conceptual Design of the Pilot Facility has started 

NA NA NA  7 

11.0 Engineering 
Scale 
Reactor 

The bench scale kinetic data, engineering scale filtration and mixing studies and bench 
scale reactor studies may indicate the need for intermediate scale reactor testing prior to 
designing, engineering, and building of the pilot facility. 
 

NA NA NA  Design Input 
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Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty  

Pre-Conceptual Design of the Pilot Facility has startedNo scope for FY00.  Work 
completed to date indicates that this work may not be required. 

12.0 Design, 
Engineer, 
and Build 
(DEB) the 
intetgrated 
Pilot Facility 

A pilot scale (to be determined) facility will be built to support the confirmation of design 
data and development of operator training. 
 
Pilot Facility Conceptual Design will be conducted in parallel with a final technology 
selection.  Pilot Facility design will be conducted on the selected technology.No scope for 
FY00.  Pilot plant planning began in FY99 but has been discontinued until a final 
technology selection is made.  

NA NA NA  Design Input 

13.0 Operate the 
Pilot Facility 
in a Unit 
Operations 
Mode 

The pilot facility testing will include a phase of single unit operations to confirm bench 
scale property data, operational parameters and proof of concept component testing. 

 
Pilot Facility Conceptual Design will be conducted in parallel with a final technology 
selection.  Pilot Facility design will be conducted on the selected technology.No scope for 
FY00 

NA NA NA  Design Input 

14.0 Operate the 
Pilot Facility 
in an 
Integrated 
Mode 

The pilot facility testing will include a phase of integrated operations to ensure the design 
will operate under upset conditions, determine the limits of operation to dictate recovery, 
the limits of feed composition variability, and confirm design assumptions. This testing 
will aide in operator training and simulator development which in accordance with the 
overall project roadmap is completed during the construction phase of the project. 
 
Activities will be conducted during Conceptual DesignNo scope for FY00 

NA NA NA  Design Input 

20.0 Design, 
Engineer, 
and Build 
(DEB) 
Integrated 
Simulator 

Activities will be conducted during constructionNo scope for FY00 NA NA NA  Design Input 

21.0 Operate 
Simulator 

Activities will be conducted during constructionNo scope for FY00 NA NA NA  Design Input 

High Level Waste System Interface 

15.0 Tank Farm 
Blending 

The production sequences of emptying the tank farm has been studied in the past and have 
indicated potential tank blending issues regarding Np, U, Pu, and Sr. The current blend 
strategy must be reviewed to determine if alternate blending strategies can reduce the 5 to 
8x concentration spikes in these components or if the alpha removal requirements must be 
modified to meet the Saltstone waste acceptance limits. 
 
Additional blending studies will be conducted during Conceptual DesignNo scope for 
FY00 

NA NA NA   

16.0 DWPF 
Coupled 

The use of TPB as a precipitating agent requires an additional processing step in the 
DWPF (Salt Processing Cell) to remove the organics prior to vitrification of the waste. 
This process has been operated full scale during DWPF cold chemical operations, but 

 
 

 
 

HLW-SDT-TTR-99-261 

WSRC-RP-99-011132 
WSRC-TR-99-002623 

WSRC-TR-99-002903 

1, 3 



HLW-SDT-99-0353 
Revision: 5 

Note: See Matrix Legend for definition of column content 
Page 16 of 16 

 

Item 
No. 

Item Considerations Scale Lead Org. Path Forward Doc. Reference Doc. Uncertainty  

Operation 
Chemistry 

 

Work to be 
initiated in 
FY01 

This process has been operated full scale during DWPF cold chemical operations, but 
limited radioactive testing has been conducted. Technical issues requiring investigation 
includes organic byproduct accumulation in the off-gas systems and trace organic being 
returned to the tank farm via the recycle condensate. The Small Tank TPB process 
exceeds the ratio of salt to sludge tested during DWPF cold chemical operations, 
extension of the glass property correlations may be required.  Development of vessel vent 
cleaning and recycle organic removal technology may be required. 
 
The hydrolysis process in the DWPF was the limiting process for the original Small Tank 
TPB Precipitation Process.  The latest Salt Disposition Facility flow-sheet has 
incorporated the hydrolysis process and removed it from the DWPF flow-sheet.  The 
process needs to be properly sized in the new flow-sheet.  Additionally, some alternatives 
to the current hydrolysis process need to be investigated in order to reduce the amount of 
Cu used and the Tank Farm recycle. 
 

16.1  Develop relationship of nitrate and nitrite concentration in CSTR product 
TPB as a function of absorbed dose  (post-downselect) 

16.2  Conduct experiments to develop the optimum Cu/formic acid ratio as a 
function of time 

16.3  Confirm these experiments at the bench scale 

16.4  Assess alternate catalyst forms to copper nitrate  (post-downselect) 

16.5  Assess technical feasibility of recycling catalyst  (post-downselect) 

16.6  Determine the effects of kinetics on phase separation by using canister 
centerline cooling profile 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lab 
 

Lab 
 

1/240th 

Lab 

Lab 

Lab 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SRTC 
 

SRTC 
 

SRTC 

SRTC 

SRTC 

SRTC 

WSRC-TR-99-002923 

WSRC-TR-99-002943 

WSRC-TR-99-002723 

WSRC-TR-99-003323 

WSRC-TR-99-002933 

WSRC-TR-99-002793 

17.0 Additional 
Tank Farm 
Character-
ization  

While the tank farm waste has been characterized, additional characterization may be 
required to define the range of expected compositions during facility operation.  
 
See 5.6 and 2.3 

NA NA NA  Design Input 

22.0 Saltstone 
Waste 
Acceptance 
Criteria 

No identified scope for FY00 

Evaluate removal of dissolved TPB from decontaminated supernate (beyond FY01) 

NA NA NA  Design Input 

23.0 Recycle 
Treatment 

No identified scopeNo scope for FY00 NA NA NA  Design Input 

24.0 DWPF 
Recycle 
Organics 

No identified scopeNo scope for FY00 NA NA NA  Design Input 

25.0 Feed 
Blending 
Refinement 

No scope for FY00Activities will be conducted during Final Design NA NA NA  Design Input 
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                                                                   Matrix Legend 

 
Item No. Corresponds to the block number on the Science and Technology Roadmap and Logic Diagrams; provides a tie 

between documents. 

 
Item General title of the S&T block; corresponds to block title on the Science and Technology Roadmap and Logic 

Diagrams. 

 
Considerations Discusses the considerations pertinent to the completion and resolution of each item; provides details and numbered 

R&D activities to be performed to resolve the item (numbered R&D activities correspond to numbered activities on 
logic diagrams). Italicized text is extracted from previous TPB roadmap HLW-SDT-980164 and reflects activities 
previously completed or no longer required. 

 
Scale Defines the scale at which R&D test will be performed (Lab scale, bench scale, engineering scale or pilot scale). 

 
Lead Org. Identifies the organization responsible for conducting the R&D activity and hence location where activity will be 

performed. 

 
Path Forward Doc. Lists the applicable Technical Task Requests (TTRs) denoted xxxx1; Task Technical and Quality Assurance Plans 

(TTPs) denoted xxxx2 and Test Reports (TRs) denoted xxxx3 which respectively initiate, plan and document the 
results of R&D activities. 

 
Reference Doc. Lists reference documents such as previous test results, reviews etc., which relate to the current R&D activity. 

 
Uncertainty Provides a cross-tie to the cost validation matrix uncertainty statement Ids within the Decision Phase Final Report, 

WSRC-RP-99-00007. 

 
NA Not Applicable 
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ATTACHMENT 3 – Small Tank TPB Precipitation S&T Logic Diagrams (1 of 4) 
 
 
 
 
 

3

2.1   Contract
Consultants

2.0 Cesium Removal
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Intermediates

2.2.4   Pd Form
2.2.4.1   NMR
2.2.4.2  Mechanistic

2.2.5   Elect/Spect
Studies  of Transition
Metals

2.2.6   Ru/Rh
Activation Tests

2.2.7   Test Additional
Metals

2.1.1   Develop List of
Potential Catalysts

2.1.2   Catalyst
Synergistic Effects

2.1.3   Experimental
Methods

2.1.4  Review Existing
Experimental Data for
Adequacy

2.1.5  Develop
Catalyst Mechanism

2.2.3  Conduct
Synergistic Effects
Tests with expert
recommended
Catalysts/
Combinations

2.2.8  Develop and
Test New Simulant

2.3 Real Waste Vs
Simulant Tests

Simulant
Adequate

?

2.2  Define
Catalyst/

Synergistic Effects

2.2.1   Perform
Literature Searches

N

Y

MST ADSORPTION
KINETICS (1.0)

TPB PRECIPITATION AND
REACTION KINETICS (2.0)

Page 3

PAGE 1

A

2.3.1   Select Tanks 2.3.2  Obtain Real
Waste Samples

2.3.3  Characterize
Real Waste

From Alpha Removal Workscope Matrix,
HLW-SDT-00047

4

2.4.2  20L Closed Loop
Integrated Operations

2.4  Catalyst CSTR
Tests

2.4.1  20L Open Loop
Unit Operations

BENCH SCALE CSTR
STUDIES (3.0)

Test
Required ?

2.5.1 Evaluate
feasibility and need
for real waste test

2.5.2 Conduct real
waste CSTR test

2.5.3 Determine impact
of temperature ramp-up

Y

N

2.6 Evaluate
enhancements
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ATTACHMENT 3 – Small Tank TPB Precipitation S&T Logic Diagrams (2 of 4) 
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Precipitation
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Continued on Page 3 Continued on Page 3

4.1.6  Scale Mixing
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SOLUBILITY DATA (4.0)

PAGE 2

Page 3
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Page 3

C

Page 3

B



HLW-SDT-99-0353 
Revision: 5 

Page 21 of 21 
 

4.0  Solubility Data

4.1.1  Technology
Resources in
Crystallization

4.1.1.1  Consultant

4.1.1.2  ACT

4.1.2  Conduct
DSC Testing

4.1.3  Perform
Na+ Tracer
Studies

4.1.4  Spectrosc.
Measurement of
Crystals

4.1.5  Perform
Residence Time
Scan

4.1.2.1  Measure
Precipitation Rates

4.1.2.3  Confirm
Measurements

4.1.2.4  Explore Mixed
Crystal Formation

4.1.2.2  Measure Heat of
Crystallization

4.1.3.1  Perform Batch
Precipitation Tests

4.1.4.1  Prepare Mixed
Crystals

4.1.4.1.1  Perform X-Ray
diffr. & Electr. Microprobe

4.1.5.1  Precipitation Rates
Vs Residence Time

4.1.5.2  Perform Particle
Size Analysis

4.1  TPB
Precipitation
Testing

4.1.7  Conduct
20 L Open Loop
Scale Tests

4.1.7.1  Develop Model

4.1.7.2  Equipment
Modifications

Continued on Page 3 Continued on Page 3

4.1.6  Scale Mixing
Tests

4.1.6.1  Feed
K+Concentration Testing

4.1.6.2  Mixing Energy

4.1.6.3  Bulk Na+ Molarity

4.1.6.4  Crystal Composition
(digestion, XRD &
dissolution)

SOLUBILITY DATA (4.0)

PAGE 2

Page 3

D

Page 3

C

Page 3

B

 



HLW-SDT-99-0353 
Revision: 5 

Page 22 of 22 
 

ATTACHMENT 3 – Small Tank TPB Precipitation S&T Logic Diagrams (3 of 4) 
 
 
 

SOLUBILITY DATA (4.0)
Continued From Page 2

PAGE 3
Continued From Page 2
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N

Y
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4.2.1   K+ Dissolution Tests
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to 20 L ORNL Equipment
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to 20 L ORNL Equipment
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Property Data
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Anti-Foam Agents
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Agent with Simulant
at Bench Scale

PHYSICAL PROPERTY
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Page 2
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Page 2
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Page 1
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ATTACHMENT 3 – Small Tank TPB Precipitation S&T Logic Diagrams (4 of 4) 
 

PAGE 4

ENGINEERING SCALE
FILTRATION STUDIES (6.0)

1

16.0   DWPF Coupled
Operation Chemistry

16.1  Nitrate/Nitrite
Conc. as Function
of Absorbed Dose

16.2  Optimun Cu/
Formic acid Ratio
as Function of
Time

16.4  Assess
Alternate Catalyst
Forms

16.5  Assess
Tech. Feasibility of
Recycling Catalyst

16.3  Perform
Hydrolysis Studies

5

DWPF COUPLED
OPERATION CHEMISTRY

(16.0)

From Alpha Removal Workscope Matrix, HLW-
SDT-00047

16.6  Determine
effects of kinetics
on phase sep.

 
 
 



Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

Alpha & Strontium Removal
Monosodium Titanate (MST) Kinetics & Equilibrium
Pu Speciation in Waste - XAFS Study

WAMST12100 185* 590 11OCT00A 16AUG01 LNO

WAMST12102 6 590 11OCT00A 29NOV00 LNO

WAMST12104 0 590 29NOV00 LNO

WAMST12106 0 31OCT00A LNO

WAMST12112 42 590 30NOV00 31JAN01 LNO

WAMST12114 30 590 01FEB01 15MAR01 LNO

WAMST12116 10 590 16MAR01 29MAR01 LNO

WAMST12122 44 643 16MAR01 17MAY01 LNO

WAMST12124 5 643 18MAY01 24MAY01 JWM

WAMST12126 5 643 18MAY01 24MAY01 KJR

WAMST12128 5 643 25MAY01 01JUN01 LNO

WAMST12130 0 643 01JUN01 KJR

WAMST12142 20 590 30MAR01 27APR01 LNO

WAMST12144 36 590 30APR01 19JUN01 LNO

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

XAFS Studies - Pu Speciation in Waste       <HA>

XAFS - Develop Contract for XFAS Studies

XAFS - Award Contract

XAFS - Beam Time Confirmation

XAFS - Prepare Standards/Scouting Samples

XAFS - Testing

XAFS Select Test Conditions for Final Case

XAFS - Draft Interim Report on Scouting Samples

XAFS - DOE Review Interim Report on Scouting Sam

XAFS - Team Review Interim Report on Scouting

XAFS - Revise Interim Report on Scouting Samples

XAFS Approve Interim Report on Scouting Samples

XAFS - Prepare Final HLW Samples

XAFS - Final Sample Testing

© Primavera Systems, Inc.

Start Date 01OCT98
Finish Date 26SEP02
Data Date 20NOV00
Run Date 21NOV00 12:34

Westinghouse Savannah River Co
Salt Processing Program

Plan of the Month
(All to go & in progress activities)

Early Bar

Target (Early Start)

Progress Bar

Critical Activity
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST12146 16 590 20JUN01 12JUL01 LNO

WAMST12152 15 590 13JUL01 02AUG01 LNO

WAMST12154 5 590 03AUG01 09AUG01 JWM

WAMST12156 5 590 03AUG01 09AUG01 KJR

WAMST12158 5 590 10AUG01 16AUG01 LNO

WAMST12160 0 590 16AUG01 KJR

Collodial Pu

WAMST1200 34* 59 14AUG00A 11JAN01 TBP

WAMST1215 0* 05OCT00A 20OCT00A TBP

WAMST1225 0 09OCT00A 10NOV00A TBP

WAMST1230 9* 59 20OCT00A 04DEC00 TBP

WAMST1235 15 59 05DEC00 27DEC00 TBP

WAMST1240 5 59 28DEC00 04JAN01 TBP

WAMST1245 5 59 28DEC00 04JAN01 TBP

WAMST1250 5 59 05JAN01 11JAN01 TBP

WAMST1255 0 59 11JAN01 KJR

Honeywell Sodium Titanate

WAMST13 20* 73 12JAN00A 19DEC00 DTH

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

XAFS - Analyze Data

XAFS - Draft Final Report

XAFS - DOE Review Final Report

XAFS - Team Review Final Report

XAFS - Revise Final Report

XAFS Approve Final Report

Colloidal Plutonium Studies                 <HA>

Analyze Data Filter Set #1- Colloidal Pu

Alpha TTA
Gamma
ICP-MS

Filter Set #2- Colloidal Pu

Analyze Data Filter Set #2- Colloidal Pu

Colloidal Pu - Draft Report

Colloidal Pu- Antifoam Test Report Team Comments

Colloidal Pu - Antifoam Test Report DOE Comments

Colloidal Pu - Incorporate Comments to Report

Colloidal Pu - Approve Report, Final Recommend

MST Kinetics -                              <HA>
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

Monosodium Titanate Testing

WAMST15000 102* 673 03NOV00A 19APR01 DTH

WAMST15010 10* 673 03NOV00A 05DEC00 DTH

WAMST15020 5 760 06DEC00 12DEC00 DTH

WAMST15030 5 673 06DEC00 12DEC00 DTH

WAMST15032 5 673 13DEC00 19DEC00 DTH

WAMST15040 0 673 19DEC00 DTH

WAMST15050 26 673 20DEC00 29JAN01 DTH

WAMST15060 22 673 30JAN01* 01MAR01 DTH

WAMST15070 10 673 02MAR01 15MAR01 DTH

WAMST15110 14 673 16MAR01 04APR01 DTH

WAMST15120 5 673 05APR01 11APR01 DTH

WAMST15130 5 673 05APR01 11APR01 DTH

WAMST15140 5 673 12APR01 19APR01 DTH

WAMST15160 0 673 19APR01 DTH

Engineered Form of MST

WAMST18000 264* 511 18OCT00A 10DEC01 DTH

WAMST18010 33* 594 18OCT00A 10JAN01 DTH

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

MST Testing                                 <HA>

MST Testing - Draft Task Plan

MST Testing - DOE Review Task Plan

MST Testing - Team Review Task Plan

MST Testing - Revise Task Plan

MST Testing - Approve Task Plan

MST Testing - Prepare Solutions

MST Test- Measure Single Radionuclide Isotherms

MST Test - Complete Analysis

Draft Report - MST Testing

MST Testing - Team Review Report

MST Testing- DOE Review Report

MST Testing- Resolve comments

MST Testing- Approve Final Report

Engineered Form of MST                      <HA>

Engineered Form of MST -Define Available Methods
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST18020 11 594 11JAN01 25JAN01 DTH

WAMST18030 17 594 26JAN01 20FEB01 DTH

WAMST18040 0 594 20FEB01 DTH

WAMST18050 0 511 20JUN01 DTH

WAMST18060 26 511 20JUN01 26JUL01 DTH

WAMST18070 0 570 07SEP01 DTH

WAMST18080 5 570 10SEP01 14SEP01 DTH

WAMST18090 26 605 20JUN01 26JUL01 DTH

WAMST18210 56 511 20JUN01 07SEP01 DTH

WAMST18220 28 511 10SEP01* 17OCT01 DTH

WAMST18230 11 511 18OCT01 01NOV01 DTH

WAMST18540 15 511 02NOV01 26NOV01 DTH

WAMST18560 5 511 27NOV01 03DEC01 DTH

WAMST18570 5 511 27NOV01 03DEC01 DTH

WAMST18580 5 511 04DEC01 10DEC01 DTH

WAMST18590 0 511 10DEC01 DTH

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Engineered Form of MST - Workshop on Methods

MST - Evaluation of Manufacturing Methods

Select Manufacturing Methods

Engineered MST - Decision to Proceed

Engineered MST - Develop Contract Packages

Engineered MST - Award Developmental Contracts

MST Manuf - Integrate Contractural Schedules

Engineered MST - Develop Internal Work Orders

MST Manuf-Complete Synthesis of Initial Material

MST Manufacturing - Complete Screening Tests

MST Manufacturing - Complete Analysis

Draft Report - Engineered Forms of MST

Engineered Forms of MST- Team Review Report

Engineered Forms of MST - DOE Review Report

Engineered Forms of MST - Resolve comments

Engineered Forms of MST - Approve Final Report
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

Alternative Alpha And  Strontium Removal
Evaluate Alternate Sorbents (SRTC Identified)

WAMST13E 20* 755 13SEP00A 19DEC00 DTH

WAMST13F 0 13SEP00A 20OCT00A DTH

WAMST13F1 0 20OCT00A 27OCT00A DTH

WAMST13F3 0 05OCT00A 20OCT00A DTH

WAMST13F4 0* 20OCT00A 03NOV00A DTH

WAMST13F5 0* 26OCT00A 02NOV00A DTH

WAMST13F6 0 03NOV00A 16NOV00A DTH

WAMST13H 9* 73 17NOV00A 04DEC00 DTH

WAMST13K 5 73 05DEC00 11DEC00 DTH

WAMST13M 5 73 05DEC00 11DEC00 DTH

WAMST13O 5 73 12DEC00 18DEC00 DTH

WAMST13P 1 73 19DEC00 19DEC00 DTH

WAMST13Q 0 73 19DEC00 DTH

WAMST13Q1 0 755 19DEC00 DTH

Evaluation of Alternate Sorbents (TAMU Supplied)

WAMST17000 166* 609 03NOV00A 20JUL01 DTH

WAMST17010 10* 609 03NOV00A 05DEC00 DTH

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Evaluate Alternate Sorbents (SRTC Identified)<HA

Screening Test #1 (SrTreat, CST)

Set #1 Analyses

Screening Test  #2  (Precipitation)

Set #2 Analyses

Screening Test  # 3

Set #3 Analyses

Draft Report - New Sorbents

New Sorbents - Team Review Report

New Sorbents - DOE Review Report

New Sorbents - Resolve comments

New Sorbents - Issue Final Report

New Sorbents - Approve Final Report

Decision - Additional Testing Required ?

Evaluate Alternate Sorbents (TAMU Supplied) <HA>

Alternate Sorbent Evaluation - Draft Task Plan
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST17020 5 760 06DEC00 12DEC00 DTH

WAMST17030 5 609 06DEC00 12DEC00 DTH

WAMST17040 5 609 06DEC00 12DEC00 DTH

WAMST17050 0 609 12DEC00 DTH

WAMST17060 22 609 13DEC00 16JAN01 DTH

WAMST17070 79 609 17JAN01* 09MAY01 DTH

WAMST17080 16 609 10MAY01 01JUN01 DTH

WAMST17090 24 609 04JUN01 06JUL01 DTH

WAMST17100 5 609 09JUL01 13JUL01 DTH

WAMST17110 5 609 09JUL01 13JUL01 DTH

WAMST17120 5 609 16JUL01 20JUL01 DTH

WAMST17130 0 609 20JUL01 DTH

Evaluate Alternate Sorbents & Technologies

WAMST16000 220* 555 18OCT00A 05OCT01 DTH

WAMST16010 12* 555 18OCT00A 07DEC00 DTH

WAMST16050 0 555 07DEC00 DTH

WAMST16052 10* 765 03NOV00A 05DEC00 DTH

WAMST16054 0 765 05DEC00 DTH

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Alternate Sorbent Eval- DOE Review Task Plan

Alternate Sorbent Eval - Team Review Task Plan

Alternate Sorbent Evaluation - Revise Task Plan

Alternate Sorbent Evaluation - Approve Task Plan

Alternate Sorbent Evaluation - Prepare Solutions

Alternate Sorbent Evaluation - Conduct Testing

Alternate Sorbent Evaluation- Complete Analysis

Draft Report - Alternate Sorbent Evaluation

Alternate Sorbent Evaluation- Team Review Report

Alternate Sorbent Evaluation - DOE Review Report

Alternate Sorbent Evaluation - Resolve comments

Alternate Sorbent Evaluate- Approve Final Report

Identify Alternate Sorbents & Technologies  <HA>

Develop Clearfield Consulting Subcontract

Award Clearfield Consulting Subcontract

Prepare Task Plan - Alternate Sorbent Testing

Issue Task Plan on Alternate Sorbent Testing
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST16060 66 555 08DEC00 15MAR01 DTH

WAMST16070 107 555 16MAR01 16AUG01 DTH

WAMST16080 11 555 17AUG01 31AUG01 DTH

WAMST16090 14 555 04SEP01 21SEP01 DTH

WAMST16110 5 555 24SEP01 28SEP01 DTH

WAMST16120 5 555 24SEP01 28SEP01 DTH

WAMST16130 5 555 01OCT01 05OCT01 DTH

WAMST16140 0 555 05OCT01 DTH

MST Filtration and Settling
Filteration Studies - General Planning

WACST600 48* 45 19NOV99A 31JAN01 MRP

FRED Testing (FY 2000)

WAMST623 20* 755 24JAN00A 19DEC00 MRP

WAMST623G5 4 755 17OCT00A 27NOV00 MRP

WAMST623G6 0* 17OCT00A 03NOV00A JWM

WAMST623G7 14 755 28NOV00 15DEC00 MRP

WAMST623G8 2 755 18DEC00 19DEC00 MRP

WAMST623H 0 755 19DEC00 KJR

Means to Improve Filter Flux

WAMST62 48* 45 24JAN00A 31JAN01 MRP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Provide Initial Sorbents for Testing

Complete Initial Screening Test on Sorbents

Complete Analysis of Alternate Sorbents

Draft Report - Alternate Sorbents

Team Review Report - Alternate Sorbents

DOE Review Report- Alternate Sorbents

Resolve comments - Alternate Sorbents

Approve Final Report - Alternate Sorbents

6.0 Engineering Filtration Studies          <HA>

Cross-flow Filter Optimization FRED Testing <HA>

(Prof . van Brunt)

Team Comment - Cross-flow Filtr. FRED (2cd Draft

DOE Comment -Cross-flow Filtr. FRED (2cd Draft)

Resolve Comment - Cross-flow Filtr. FRED (2cd Dr

Prepare Final Report - Cross-flow Filtr. FRED

Cross-flow Filtr. FRED - Approve Report

Improve Filtration Rates & Flows <HA>
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST621E 0 06SEP00A 09NOV00A MRP

WAMST621G 0 31OCT00A MRP

WAMST621J 15 44 27NOV00* 15DEC00 MRP

WAMST621L 10 44 18DEC00 03JAN01 MRP

WAMST621N2 8 35 04JAN01 17JAN01 KJR

WAMST621N3 10 45 04JAN01 17JAN01 JWM

WAMST621N4 5 45 18JAN01 24JAN01 MJB

WAMST621N5 5 45 25JAN01 31JAN01 WRW

WAMST621P 0 45 31JAN01 KJR

WAMST621R 5 722 01FEB01 07FEB01 MRP

FRED Test Phase I - Pilot Filtration

WAMST23000 98* 677 01AUG00A 12APR01 MRP

WAMST23010 0 01AUG00A 08NOV00A MRP

WAMST23030 0 08NOV00A MRP

WAMST23040 63 692 20NOV00 22FEB01 MRP

WAMST23042 15 692 23FEB01 15MAR01 MRP

WAMST23044 5 692 16MAR01 22MAR01 MRP

WAMST23060 0* 16OCT00A 31OCT00A JWM

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Filter Aid/Flocculant Tests-Dead-end Filtr Tests

Additive Testing - Cross Flow Filter Test Req'd?

Additive Testing - Cross Flow Filter

Additive Testing - Filtration Draft Report

Team Comment - Additive Testing

DOE Comment - Additive Testing

Resolve Comment - Additive Testing

Prepare Final Report - Additive Testing

Additive Testing - Approve Report

Additive Testing - Dispose of Waste

Pilot Filtration Tests (FRED)               <HA>

Develop Contract - Phase I FRED Testing

Phase I Testing (FRED) - Award Contract

Schedule to be confirmed after contract award

Procure LASENTEC Unit

Install LASENTEC Unit

Exact Dates To Be Determined

Conduct Shakedown Test

FRED Test - DOE Review Test Plan
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST23070 0 16OCT00A 08NOV00A KJR

WAMST23080 0 07NOV00A 14NOV00A MRP

WAMST23090 0 14NOV00A KJR

WAMST23100 32 677 20NOV00 09JAN01 MRP

WAMST23110 21 677 10JAN01* 07FEB01 MRP

WAMST23120 25 677 08FEB01 15MAR01 MRP

WAMST23130 10 677 16MAR01 29MAR01 KJR

WAMST23140 10 677 16MAR01 29MAR01 JWM

WAMST23150 10 677 30MAR01 12APR01 MRP

WAMST23160 0 677 12APR01 KJR

FRED Test Phase II - Flocculent

WAMST23500 173* 572 08JAN01 12SEP01 MRP

WAMST23510 46 572 08JAN01* 13MAR01 MRP

WAMST23520 0 572 13MAR01 MRP

WAMST23530 34 572 14MAR01 01MAY01 MRP

WAMST23532 24 572 02MAY01 05JUN01 MRP

WAMST23534 39 572 06JUN01 31JUL01 MRP

WAMST23540 15 572 01AUG01 21AUG01 MRP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

FRED Test  Team Review Test Plan

FRED Test -  Revise Test Plan

FRED Test - Approve Test Plan

Testing with Tank 8 Sludge

Use Archived Sample ?

Testing with Tank 40 H Sludge

FRED Test  Phase I - Develop Report

FRED Test Phase I  Team Review Report

FRED Test  Phase I - DOE Review Report

FRED Test  Phase I Resolve comments

FRED Test  Phase I - Approve Final Report

FRED Test - Phase II - Flocculant Tests <HA>

Develop Contract - Phase II FRED Testing

Phase II Testing (FRED) - Award Contract

Phase II Testing to include Flocculant Testing

FRED Test - Phase II - Flocculant Tests

FRED Test - Bench Scale Studies (Turbulence)

FRED Test - Sludge Washing

FRED Flocculant Test - Develop Report
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST23550 10 572 22AUG01 05SEP01 KJR

WAMST23560 10 572 22AUG01 05SEP01 JWM

WAMST23570 5 572 06SEP01 12SEP01 MRP

WAMST23580 0 572 12SEP01 KJR

Real Waste Filter Testing

WAMST6400 94* -1 25SEP00A 06APR01 MRP

WAMST6401 0* 25SEP00A 09NOV00A JTC

WAMST6403 0 25SEP00A 23OCT00A JTC

WAMST6405 0 23OCT00A 25OCT00A JTC

WAMST6409 0 16OCT00A 09NOV00A MRP

WAMST6411 0 09NOV00A MRP

WAMST6415 0* 09OCT00A 30OCT00A MRP

WAMST6417 15 38 20NOV00 12DEC00 MRP

WAMST6419 0 06NOV00A KJR

WAMST6421 41* 7 20NOV00 22JAN01 LC

WAMST6423 5 8 20NOV00 28NOV00 JTC

WAMST6425 5 8 29NOV00 05DEC00 JTC

WAMST6427 5 8 06DEC00 12DEC00 JTC

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

FRED Flocculant Test- Team Review Report

FRED Flocculant Test - DOE Review Report

FRED Flocculant Test  Resolve comments

FRED Test  - Approve Flocculant Report -Phase II

Real Waste Tests at CUF                     <HA>

Prepare Task Initiation Documents <HA>

Perform Feasibility Study

Develop/Write TTR for Real Waste Design/Testing

Review /Approve TTP for Real Wst Design/Testing

Issue TTP for Real Wst Design/Testing

Obtain Real Waste Sample

(Use Archived Material Located in Cell)

Characterize Real Waste Sample

Decision Point for CUF

(Use Existing)

Develop Design Input                        <HA>

Develop/Produce TRAC/PMT for Design Input

Review TRAC/PMT for Design Input

Incorp Comments to TRAC/PMT for Design Input
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST6429 5 8 13DEC00 19DEC00 JTC

WAMST6431 9 6 20DEC00 09JAN01 LC

WAMST6433 5 6 10JAN01 17JAN01 LC

WAMST6435 2 6 18JAN01 22JAN01 LC

WAMST6437 0 6 22JAN01 LC

WAMST6439 20 709 23JAN01 20FEB01 MRP

WAMST6441 9 709 14FEB01 27FEB01 MRP

WAMST6443 2 -1 08FEB01* 09FEB01 MRP

WAMST6445 5 7 23JAN01 29JAN01 MRP

WAMST6446 0 7 22JAN01 MRP

WAMST6447 2 7 30JAN01 31JAN01 MRP

WAMST6449 20 -1 11JAN01 07FEB01 MRP

WAMST6451 2 -1 08FEB01 09FEB01 MRP

WAMST6453 1 -1 12FEB01 12FEB01 MRP

WAMST6455 3 -1 08FEB01 12FEB01 MRP

WAMST6457 5 -1 09FEB01 15FEB01 MRP

WAMST6459 3 -1 16FEB01 21FEB01 MRP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Issue TRAC/PMTfor Design Output

Develop/Produce Design/DCF for CUF Test

Review/ Approve Design/DCF for CUF Test

Approve Design/DCF for CUF Test

Issue Design/DCF for CUF Test

Procure Equipment - CUF Testing

Decision has been taken to use existing
CUF for Real Waste Testing. Fabrication no
longer a restriction to downselect. SCIF Pending

Fabrication - CUF Testing

Perform Fabrication Checkout & Water Run

Develop/Write Work Aid

Decision to perform test run w/ Flocculant added

Issue Operator Training Package

Conduct of R&D Checklist

(EEC, USQS, JHA, etc).

Perform Readiness Review - CUF Testing

Resolve Readiness Review Issues

Prepare Hot Cell for Installation

Prepare Sample for testing

Perform DSC/ Rheology analysis
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST6461 3 -1 13FEB01 15FEB01 MRP

WAMST6463 3 -1 16FEB01 21FEB01 MRP

WAMST6465 14 -1 22FEB01 07MAR01 MRP

WAMST6467 10 -1 08MAR01 21MAR01 MRP

WAMST6469 10 676 02APR01 16APR01 MRP

WAMST6471 9 -1 13MAR01 23MAR01 MRP

WAMST6473 5 -1 26MAR01 30MAR01 JWM

WAMST6474 5 -1 26MAR01 30MAR01 JTC

WAMST6475 2 -1 02APR01 03APR01 MRP

WAMST6477 3 -1 04APR01 06APR01 MRP

WAMST6479 0 -1 06APR01 KJR

Alternatives to Solid/Liquid Separation Testing
Test High Shear Filtration

WAMST19000 65* 710 18OCT00A 26FEB01 MRP

WAMST19010 5* 710 18OCT00A 28NOV00 MRP

WAMST19020 0 710 28NOV00 MRP

WAMST19030 11 710 29NOV00 13DEC00 MRP

WAMST19040 24 710 14DEC00 19JAN01 MRP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Install Equipment into Hot Cell

Prepare Equipment for Active Test Run

Perform Active Test Run

Analyze Samples

Dispose of Waste Samples

Develop/Issue Draft Report - Hot Cell Testing

DOE Comment Report - Hot Cell Testing

Team Comment Report - Hot Cell Testing

Resolve Comments - Hot Cell Testing

Prepare Final Report - Hot Cell Testing

Approve Final Report - Hot Cell Testing

Test High Shear Filtration                  <HA>

Develop Contract - High Shear Filtration Test

Award Contract - High Shear Filtration Testing

Prepare Samples for Testing

Vendor Testing
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST19050 0 743 10JAN01 MRP

WAMST19090 15 710 22JAN01 09FEB01 MRP

WAMST19100 5 710 12FEB01 16FEB01 KJR

WAMST19110 5 710 12FEB01 16FEB01 JWM

WAMST19120 5 710 20FEB01 26FEB01 MRP

WAMST19130 0 710 26FEB01 MRP

Test Alternate Separation Tech - Centrifuge

WAMST20000 127* 648 18OCT00A 24MAY01 MRP

WAMST20010 40* 648 18OCT00A 19JAN01 MRP

WAMST20020 0 648 19JAN01 MRP

WAMST20023 51 648 22JAN01 03APR01 MRP

WAMST20030 35 648 15FEB01 05APR01 MRP

WAMST20040 13 648 06APR01 25APR01 MRP

WAMST20050 5 664 26APR01 02MAY01 MRP

WAMST20060 11 648 26APR01 10MAY01 MRP

WAMST20070 5 648 11MAY01 17MAY01 KJR

WAMST20080 5 648 11MAY01 17MAY01 JWM

WAMST20090 5 648 18MAY01 24MAY01 MRP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Observe Vendor Test

Exact Date To Be Determined

Vendor Prepare Draft Report

Team Review Report - High Shear Filtration Test

DOE Review Report -  High Shear Filtration Test

Resolve comments -  High Shear Filtration Test

Approve Vendor  Report - High Shear Filtration

MST Centrifuge Tests                        <HA>

Prepare Subcontract-Lease Centrifuge For Testing

Award Contract- Centrifuge Lease

Lease Centrifuge For Testing

Prepare Site Samples for Testing

Perform Centrifuge Testing

Return Centrifuge to Vendor

Draft Report - Centrifuge Test

Team Review Report -  Centrifuge Test

DOE Review Report - Centrifuge Test

Resolve comments - Centrifuge Test
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST20100 0 648 24MAY01 MRP

Alternate Separation Tech - Improve Filtration

WAMST21000 236* 539 30OCT00A 29OCT01 MRP

WAMST21010 19* 539 30OCT00A 18DEC00 MRP

WAMST21020 0 539 18DEC00 MRP

WAMST21030 96 539 19DEC00 08MAY01 MRP

WAMST21040 5 539 27MAR01 02APR01 MRP

WAMST21050 5 539 03APR01 09APR01 MRP

WAMST21060 0 539 09APR01 MRP

WAMST21065 29 539 10APR01 21MAY01 MRP

WAMST21070 28 539 22MAY01 29JUN01 MRP

WAMST21080 12 603 02JUL01 18JUL01 KJR

WAMST21090 12 603 02JUL01 18JUL01 JWM

WAMST21100 8 603 19JUL01 30JUL01 MRP

WAMST21110 0 603 30JUL01 MRP

WAMST21210 78 539 22MAY01 11SEP01 MRP

WAMST21220 20 539 12SEP01 09OCT01 MRP

WAMST21230 9 539 10OCT01 22OCT01 MRP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Approve Vendor  Report - Centrifuge Test

Investigate Alternatives Improve Filtration <HA>

Prepare Contract - University Testing

Award Contract- University Testing

University Testing - Role of Alternatives

University-Additive Development Recommendations

Team - Develop Path Forward

Decision to Proceed

Univerisity Define Material for Additional Eval

Univerisity Draft Report - Filtration Additives

Team Review Report -  Filtration Additives

DOE Review Report - Filtration Additives

Resolve comments - Filtration Additives

Approve Vendor  Report - Filtration Additives

Perform Filtration / Settling Tests

Univerisity Draft Report - Chemical Additives

Team Review Report -  Chemical Additives
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST21240 9 539 10OCT01 22OCT01 MRP

WAMST21250 5 539 23OCT01 29OCT01 MRP

WAMST21260 0 539 29OCT01 MRP

MST Settle Decant Testing

WAMST22000 145* 630 25OCT00A 20JUN01 MRP

WAMST22010 17* 630 25OCT00A 14DEC00 MRP

WAMST22040 45 630 15DEC00 21FEB01 MRP

WAMST22110 6 646 08JAN01* 15JAN01 MRP

WAMST22120 5 734 16JAN01 22JAN01 JWM

WAMST22130 5 646 16JAN01 22JAN01 KJR

WAMST22140 5 646 23JAN01 29JAN01 MRP

WAMST22150 0 646 29JAN01 KJR

WAMST22210 44 630 22FEB01 25APR01 MRP

WAMST22220 10 630 26APR01 09MAY01 MRP

WAMST22410 19 630 10MAY01 06JUN01 MRP

WAMST22420 0 630 07JUN01 06JUN01 KJR

WAMST22430 5 630 07JUN01 13JUN01 JWM

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

DOE Review Report -Chemical  Additives

Resolve comments - Chemical Additives

Approve University Report - Chemical Additives

MST - Settle / Decant Testing               <HA>

Procure Dead End Filter

Dead End Filter - Vendor Fabricate & Deliver

MST Settle/Decant - Draft Task Plan

MST Settle/Decant- DOE Review Task Plan

MST Settle/Decant- Team Review Task Plan

MST Settle/Decant- Revise Task Plan

MST Settle/Decant- Approve Task Plan

MST Settle / Decant - Conduct Tests

NB TFA PEG has this date in
SR01WT21 as 15 Feb 01

MST Settle Decant- Complete Analysis

Draft Report - MST Settle Decant

MST Settle Decant- Team Review Report

MST Settle Decant - DOE Review Report
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAMST22440 5 630 14JUN01 20JUN01 MRP

WAMST22490 0 630 20JUN01 MRP

On Line Monitor
--
'

WASDM0000 291* 326 04OCT99A 09MAY02 KJR

WASDM00320 0* 18SEP00A 31OCT00A LC

WASDM00322 4* 323 02OCT00A 28NOV00 LC

WASDM00324 0 323 28NOV00 LC

WASDM00326 13 323 29NOV00 20DEC00 LC

WASDM00327 18 323 21DEC00 25JAN01 LC

WASDM00328 0 323 25JAN01 LC

WASDM00330 35* 323 30OCT00A 25JAN01 LC

WASDM00340 0 323 25JAN01 LC

WASDM00350 15 408 26JAN01 15FEB01 LC

WASDM00360 0 323 20FEB01 LC

WASDM00370 75 408 16FEB01 05JUN01 LC

WASDM00380 18 324 06JUN01 09JUL01 LC

WASDM00390 18 408 10JUL01 02AUG01 LC

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

MST Settle Decant- Resolve comments

MST Settle Decant - Approve Final Report

NB TFA PEG in SR01WT21 has this date
as 19 Feb 01

On Line Filtrate Effluent Radiation Monitor <HA>

Monitor - Receive bid

Three Responses have been received

Independent Technical AssessmentDevelop Contract

Independent Technical Assessment- Award Contract

Perform Independent Technical Assessment

Exact timing to be determined by contract award

Provide Recommendation Letter

Decision - Implement Procurement Recommendation

Monitor - Eng. complete technical eval.

Duration extended to match reviewer availablity

Monitor - Eng. recommendation to procurement

Monitor - Procurement finalize commercial terms

Monitor - Award Purchase Order

Monitor - Vendor Complete Design

Monitor Team Review Vendor Design

Monitor - Vendor Incorporates Comments
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WASDM00400 0 323 06AUG01 LC

WASDM00410 162 408 03AUG01 27MAR02 LC

WASDM00420 24 408 28MAR02 01MAY02 LC

WASDM00430 0 408 02MAY02 LC

WASDM00440 6 408 02MAY02 09MAY02 LC

CST Non-Elutable Ion Exchange
CST - Refinement of the Model
CST Influence on Carbonate, Oxalate, & Peroxide

WACST52 51* 42 03JAN00A 05FEB01 FF

WACST5201P 11 764 31JUL00A 06DEC00 FF

WACST5201R 0 11SEP00A 25OCT00A FF

WACST5201S 0* 26OCT00A 06NOV00A FF

WACST5201T 0 26OCT00A 07NOV00A FF

WACST5201U 2 91 07NOV00A 21NOV00 FF

WACST5201W 0 91 21NOV00 KJR

WACST5202E 0 12SEP00A 30OCT00A FF

WACST5202F 1* 33 30OCT00A 20NOV00 FF

WACST5202G 0 30OCT00A 10NOV00A FF

WACST5202K 0 42 20NOV00 KJR

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Monitor - Release for Fabrication

Monitor - Fabrication of Monitors

AlkEarth Metals, Carbonate, Oxalate & Perox <HA>

Alk.Earth Metals Sorption - Dispose of Waste

Alk.Earth Metals - Draft Report

Extended to perform Ba Testing and incorp result

Team Review - Alk Earth Metal Report

DOE Review  - Alk Earth Metal Report

Alk.Earth Metals - Incorporate Comments toReport

Alk.Earth Metals - Approve Report

Anthony - Draft Report

Returned for incorporation of comments

Team Comment - Anthony Report

DOE Comment - Anthony Report

 Approve Anthony Report
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACST5203G 0 43 17NOV00 KJR

WACST522 50 42 21NOV00 05FEB01 FF

CST - Alternative Column Design
Alternative CST Column Design Studies

WACOL0000 124* 651 30AUG00A 21MAY01 LC

WACOL1020 0 30AUG00A 13NOV00A RTJ

WACOL1100 40* 668 21SEP00A 19JAN01 LC

WACOL1230 0 21SEP00A 31OCT00A LC

WACOL1240 0 06NOV00A LC

WACOL1250 0* 16OCT00A 01NOV00A LC

WACOL1260 0* 05OCT00A 06NOV00A MRP

WACOL1300 32* 731 31OCT00A 09JAN01 MRP

WACOL1310 0 31OCT00A 14NOV00A KJR

WACOL1320 0 15NOV00A 20NOV00A LC

WACOL1330 9 731 20NOV00 04DEC00 JTC

WACOL1340 23 731 05DEC00 09JAN01 JTC

WACOL1350 17* 696 05OCT00A 14DEC00 MRP

WACOL1360 0 05OCT00A 07NOV00A JTC

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Carbonate,Oxalate,Peroxide- Approve Report

Modify Coefficients for ZAM Model

[DATES To Be Determined]
SCIF Pending

CST Alternate Column Study                  <HA>

Added via SCIF 04 Oct 2000

Arrange & Approve Baseline Documents for Release

(ADC/RO, STI)

CST Alt Column - Bechtel Consultant Support (LOE

CST Alt Column - Develop Technical Task Plan

CST Alt Column - Approve Technical Task Plan

Mobilize Calculation Experts

Alt Column - Define Types of Ion Exchange Column

Fixed Bed Alternative                       <HA>

Fixed Bed - Team Brainstorming

Fixed Bed - Assess Facility Impact

Fixed Bed - Process Flowsheet Improvements

Fixed Bed Alternative - Prepare Recommendation

 Fixed Bed- Adiabatic Heat Transfer Calcs <HA>

CST Alt Column - Define Column Configuration
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACOL1370 0 05OCT00A 07NOV00A JTC

WACOL1380 12* 696 31OCT00A 07DEC00 SYL

WACOL1390 5 696 08DEC00 14DEC00 MRP

WACOL1400 72* 651 05OCT00A 07MAR01 MRP

WACOL1430 5 651 15DEC00* 21DEC00 MRP

WACOL1440 0 651 22DEC00 MRP

WACOL1450 50 651 22DEC00 07MAR01 MRP

WACOL1452 4 672 31JAN01 05FEB01 MRP

WACOL1460 50 651 22DEC00 07MAR01 MRP

WACOL1462 4 672 31JAN01 05FEB01 MRP

WACOL1470 50 651 22DEC00 07MAR01 MRP

WACOL1490 0 651 07MAR01 KJR

WACOL1510 3 651 08MAR01 12MAR01 LC

WACOL1520 0 651 12MAR01 KJR

WACOL1530 32 651 13MAR01 26APR01 JTC

WACOL1600 50* 696 15DEC00 28FEB01 MRP

WACOL1610 20 696 15DEC00 16JAN01 MRP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
CST Alt Column - Define Operating Condition

CST Alt Column  Fixed Bed - Perform Calculations

CST Alt Column Fixed Bed - Report Calc Results

CST Alt Col- Industrial Expert Consultants <HA>

CST Alt Column - Develop Purchase Requisition

CST Alt Column - Award Consulting Contracts

Fluidized Bed - Consultant Develop Report

Fluidized Bed - Consultant's Interim Report

Moving Bed - Consultant Develop Report

Moving Bed - Consultant's Interim Report

CST Alt Column - Team Support to Consultant

CST Alt Column - Approve Consultant Reports

Screen & Choose Options for Further Evaluation

Evaluate Feasibility of Proof of Concept Testing

Alternate Column Evaluation

Consider Remotability, Process Flow Diagrams
Heat Transfer, Process Hazards, etc

CST Alt Column - Heat Transfer Evaluation   <HA>

Heat Transfer - Define Column Configuration
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACOL1620 15 696 17JAN01 06FEB01 MRP

WACOL1630 15 696 07FEB01 28FEB01 MRP

WACOL1640 0 696 28FEB01 KJR

WACOL1700 32 651 13MAR01 26APR01 KJR

WACOL1710 5 651 27APR01 03MAY01 MRP

WACOL1800 12* 651 04MAY01 21MAY01 MRP

WACOL1810 5 651 04MAY01 10MAY01 MRP

WACOL1820 5 651 11MAY01 17MAY01 KJR

WACOL1830 5 651 11MAY01 17MAY01 JWM

WACOL1840 2 651 18MAY01 21MAY01 MRP

WACOL1890 0 651 21MAY01 KJR

CST - Alternative PreTreatment of IE-911
SRS & ORNL - Results on Leaching

WACST2345 0 05SEP00A 20OCT00A DW

WACST2350 5 69 20OCT00A 28NOV00 DW

WACST2350A 0 69 28NOV00 DW

WACST2350B 8 54 29NOV00 12DEC00 KJR

WACST2350C 8 70 29NOV00 08DEC00 JWM

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Heat Transfer - Define Operating Conditions

Heat Transfer - Define Deliverables

Heat Transfer - Team Approve Study

CST Alternate Column - Preliminary Analysis

CST Alternate Column - Final Evaluation

CST Alt Col- Report & Recomendation         <HA>

CST Alt Column - Draft Report & Recomendation

CST Alt Column - Team Review Draft Report

CST Alt Column - DOE Review Draft Report

CST Alt Column - Incorporate Comments

CST Alt Column - Approve Report

Ties to Technl & Programmatic Risk Assessment -

Analyze Precips/Solutions - Plugging Process

Prepare Prelim Report - Plugging Process

ssue Draft Report - Plugging Process

DOE HQ Milestone per TTP AL01WT21

Team Comment - Plugging Process

DOE Comment - Plugging Process
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACST2350D 10 68 13DEC00 28DEC00 DW

WACST2350F 0 68 28DEC00 KJR

WACST2355 59* 25 09AUG00A 15FEB01 DW

WACST2356 59* 25 16AUG00A 15FEB01 DW

WACST2358 0 25 15FEB01 DW

WACST2358A 8 19 20FEB01 05MAR01 KJR

WACST2358B 8 25 20FEB01 01MAR01 JWM

WACST2358C 10 23 20FEB01 05MAR01 DW

WACST2358D 0 23 05MAR01 KJR

WACST2390B 89* 656 02OCT00A 30MAR01 DW

WACST2390C 20 656 02APR01 30APR01 DW

WACST2390D 8 522 01MAY01 14MAY01 KJR

WACST2390E 10 656 01MAY01 14MAY01 JWM

WACST2390F 10 656 01MAY01 14MAY01 DW

WACST2390G 0 656 14MAY01 KJR

CST - Stability
CST Stability - Long Term Exposure

WAORNL2201 0* 01OCT99A 03NOV00A TK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Resolve Comment -  Plugging Process

Approve Report - Plugging Process

 PM1 Precip rate Qual- Kinetics of Precipitation

Develop General Stability Model & Draft Report

Issue Report on General Model of Stability

(Jim Krunhansl)
Study of when PM1 and aluminosilicate
start precipitating, pH dependance of precipitat

Team Comment - General Model of Stability

DOE Comment - General Model of Stability

Resolve Comment -  General Model of Stability

Approve Report - General Model of Stability

Confirm New Pretreatment Process & Draft Report

Issue Draft Report - Confirm. New Pretreatment

Team Comment -  New Pretreatment Process

DOE Comment - New Pretreatment Process

Resolve Comment -  New Pretreatment Process

Approve Report -  New Pretreatment Process

CST Stability and Cs Leaching  <HA>
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORNL2211 57* 732 01OCT99A 07FEB01 TK

WAORNL2212 57* 732 01OCT99A 07FEB01 TK

WAORNL2216 57* 732 09FEB00A 07FEB01 TK

WAORNL2218 57* 732 01OCT99A 07FEB01 TK

WAORNL2219 57* 732 12JAN00A 07FEB01 TK

WAORNL2222 57* 41 09FEB00A 07FEB01 TK

WAORNL2223 57* 732 14FEB00A 07FEB01 TK

WAORNL2225 0* 01OCT99A 06NOV00A TK

WAORNL2226 57* 4 01OCT99A 07FEB01 TK

WAORNL2231 0* 06OCT00A 06NOV00A TK

WAORNL2233 0* 20OCT00A 01NOV00A JWM

WAORNL2234 0 01NOV00A 03NOV00A TK

WAORNL2236 0 03NOV00A TK

WAORNL2237 0 720 23FEB01* TK

CST Thermal Stability Issues (ORNL)

WAORN2301 237* 552 02OCT00A 17OCT01 TK

WAORN2302 63* 726 02OCT00A 15FEB01 TK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

CST Batch Stability Leaching Long Term Test <HA>

Continue long-term CST stability test

TTP Requires 12 Month Contact Time for CST Batch
Testing and Column Testing.

Long-term batch leaching tests with average simu

Sampling and analytical for batch tests.

Long Term Flow Through Column Studies <HA>

Perform column tests using NaOH/nitrate solution

Sampling and analytical for column tests.

Data Collection and Reporting  <HA>

Data Collection and Evaluation

Address comments and finalize interim report

DOE Comment - CST Stability

Resolve Comment - CST Stability Report

Issue Interim Report on CST Stability

DOE HQ C3-2 Milestone

Milestone A.1.1-1 Complete FY 00 Test Scope

Document Completion of CST Chemical Stability
Testing for Tests initiated in FY99 and FY 00

CST Stability, Leaching - FY 2001           <HA>

Work Scope  Matrix HLW SDT99-0354, Task  2.2.1

CST Batch Equilibrium Test for New UOP Sampl<HA>

(Matrix Task 2.2.1.1)
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORN2303 5* 565 02OCT00A 27NOV00 TK

WAORN2304 0 20OCT00A TK

WAORN2305 5* 739 14NOV00A 27NOV00 TK

WAORN2306 45 739 28NOV00 29JAN01 TK

WAORN2307 0 567 15DEC00* TK

WAORN2308 45 726 15DEC00 15FEB01 TK

WAORN2309 210* 553 28NOV00 17SEP01 TK

WAORN2310 15 566 28NOV00 18DEC00 TK

WAORN2311 119 566 19DEC00 01JUN01 TK

WAORN2312 119 650 19DEC00 01JUN01 TK

WAORN2313 0 553 20JUN01 TK

WAORN2314 64 553 20JUN01 17SEP01 TK

WAORN2315 29* 565 28NOV00 05JAN01 TK

WAORN2316 15 565 28NOV00 18DEC00 TK

WAORN2317 14 565 19DEC00 05JAN01 TK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Develop&Issue Test Plan-FY01 CST Stability Test

Receive New UOP CST Reference Sample for Testing

Prepare Equipment & Condition Samples

CST Batch Equilibrium Tests - New UOP CST Sample

Four Solutions at Temperatures
between 25 and 80 deg C.

Recieve Sample of Improved CST from  UOP

Condition Improved CST Sample, Conduct Test

Batch Equilibrium Tests - Four Solutions
@ 25 to 80 C.

Long Term Batch Testing - New UOP Samples <HA>

Prepare Equipment, Condition New UOP Reference

Condition Reference Samples for Long Term Batch
Tests

New Start, Long Term Batch Test with UOP Ref Sam

Use UOP Refernce Samples
Four Solutions @ 25 to 80 C.

Condition Improved CST Samples & Test

Long Term Batch Testing Using Four Solutions
@ 25 to 80 C,

Continue Long Term Testing After Downselect (?)

Decision Point for Continuation of Long Term
Testing After Down Selection

Continue Long Term Batch Test

Use Four Solutions @ 20 to 80 C.

Long Term Flow Through Column Test          <HA>

For New UOP Samples - Matrix  Task 2.2.1.2

Prepare Flow Through Column Test Systems

(For New UOP Samples)

Prepare Simulant Condition Samples

(Reference & Improved Samples)
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORN2318 105 565 08JAN01 01JUN01 TK

WAORN2319 0 552 20JUN01 TK

WAORN2320 64 552 21JUN01 18SEP01 TK

WAORN2321 180* 552 08FEB01 17OCT01 TK

WAORN2322 0 4 08FEB01 TK

WAORN2323 17 4 08FEB01 02MAR01 TK

WAORN2324 0 4 02MAR01 TK

WAORN2325 7 5 05MAR01 14MAR01 KJR

WAORN2326 10 4 05MAR01 16MAR01 TK

WAORN2327 10 4 05MAR01 16MAR01 TK

WAORN2328 10 4 19MAR01 30MAR01 TK

WAORN2329 0 4 30MAR01 TK

WAORN2330 9 552 19SEP01 01OCT01 TK

WAORN2331 0 552 01OCT01 TK

WAORN2332 8 552 02OCT01 11OCT01 TK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Perform Column Tests- High pH Solution

Covers Both Reference & Improved UOP Samples
Using High pH Salt Solutions, Average Simulant

Continue Long Term Testing After Down Select (?)

Decision Point for Continuation of Long Term
Testing After Down Selection

Continue Column Tests- High pH Salt Solution

Covers Both Refence and Improved UOP Samples
Using High pH Salt Solution Average Simulants

Data Collection & Reporting (FY 01 Only)    <HA>

Milestone A1.1-1 Complete Long Term Test

(Completion of Long Term Stability Testing
Initiated in FY 99 and FY 00 Provide Memo

Draft Report Preparation And Internal Reviews

Issue Final Report for Formal Review

Salt Team Comment - CST Long Term Testing

DOE - SR Comment - CST Long Term Testing

UOP Review And Comment

Resolve Comment, Clear for Release

MilestoneA1.1.2 Issue Final Report CST Stability

Covers CST Stability Studies With Interim
Test Results for New UOP Samples

Prepare Draft Report on Post Down Select Testing

(Covers Long Term Testing of Reference
and Improved UOP Samples)

Issue Final Report for Formal Review

Salt Team Comment - Post DownSelect CST Test
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORN2333 8 552 02OCT01 11OCT01 TK

WAORN2334 8 552 02OCT01 11OCT01 TK

WAORN2335 4 552 12OCT01 17OCT01 TK

WAORN2336 0 552 17OCT01 TK

Sandia National Labs - CST Testing

WACST2410A 0 20OCT00A DW

WACST2410B 21 47 20NOV00 20DEC00 DW

WACST2410C 0 1 15DEC00* DW

WACST2410D 50 1 15DEC00 28FEB01 DW

WACST2410E 0 0 01MAR01* DW

WACST2410F 6 0 02MAR01 09MAR01 DW

PNNL - CST Testing

WACST2408A 0 20OCT00A DW

WACST2408B 21 47 20NOV00 20DEC00 DW

WACST2408C 0 1 15DEC00* DW

WACST2408D 50 1 15DEC00 28FEB01 DW

WACST2408E 0 0 01MAR01* DW

WACST2408F 6 0 02MAR01 09MAR01 DW

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

DOE SR Comment Post DownSelect CST Testing

UOP Review And Approval

Resolve Comment, Clear for Release

Milestn A1.301 Issue Final Report - UOP CST Test

SNL Receive First UOP Sample

SNL Analyze First UOP Sample

Pending SCIF to Analyze in parallel with
Preproduction sample

SNL Receive Preproduction UOP Sample

SNL Analyze PreProduction UOP Sample

SNL Attend UOP Technical Exchange

SNL Contribute toUOP Manuf -Draft Interim Report

PNNL  Receive First UOP Sample

PNNL Analyze First UOP Sample

PNNL Receive PreProduction UOP Sample

PNNL Analyze PreProduction UOP Sample

PNNL Attend UOP Technical Exchange

PNNLContribute toUOP Manuf -Draft Interim Report
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

CST Thermal Stability Issues (SRTC)

WACST23 6* 87 03JAN00A 29NOV00 DDW

WACST2311G 0 15SEP00A 06NOV00A DDW

WACST2311H 0 06NOV00A 14NOV00A KJR

WACST2311L 0 06NOV00A 14NOV00A JWM

WACST2311M 10 78 29NOV00* 12DEC00 DW

WACST2311N 0 78 12DEC00 KJR

WACST2311P 25 750 15SEP00A 28DEC00 DDW

WACST231G5 6* 87 05OCT00A 29NOV00 WRW

WACST231K 0 87 29NOV00 KJR

CST Sample Characterization

WACST2310 0* 29SEP00A 27OCT00A DW

WACST2315 0 30OCT00A 14NOV00A DW

WACST2320 0 30OCT00A 14NOV00A DW

WACST2325 5 83 15NOV00A 28NOV00 DW

WACST2330 5 83 29NOV00 05DEC00 DW

WACST2335 0 83 05DEC00 KJR

WACST2410 74 1 27NOV00* 14MAR01 DW

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

CST Thermal Stability Issues  <HA>

Rad Waste Desorption - Draft Report

Team Comment - Rad Waste Desorption

SCIF Pending

DOE Comment - Rad Waste Desorption

Resolve Comment -  Rad Waste Desorption

Approve Report - Rad Waste Desorption

Rad Waste Desorption - Dispose of Waste

Prepare Final Report  Sorb/Desorb/Resorb Cs Test

Sorb/Desorb/Resorb Cs Tests - Approve Report

Characterization of CST Samples - Draft Report

Characterization of CST Samples - Team Comment

Characterization of CST Samples  - DOE Comment

Characterization of CST Samples- Resolve Comment

Characterization of CST - Prepare Report

Issue Draft Report - CST Sample Characterization

Compilation of SNL/PNNL Results & Operability

Work will consist of analysis of PNNL & UOP
reengineered and improved samples
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACST2411 0 1 14MAR01 KJR

WACST2411A 8 1 15MAR01 26MAR01 KJR

WACST2411B 10 1 15MAR01 28MAR01 JWM

WACST2411C 5 1 29MAR01 04APR01 DW

WACST2411E 0 1 04APR01 KJR

Examination of Temperature Effects on CST

WACST2387 6 57 09AUG00A 29NOV00 DW

WACST2389 60* 3 14AUG00A 16FEB01 DW

WACST2393 0 28 29NOV00* DW

WACST2395 10 28 29NOV00 12DEC00 DW

WACST2397 8 28 13DEC00 22DEC00 KJR

WACST2399 10 28 13DEC00 28DEC00 JWM

WACST2401 5 28 29DEC00 05JAN01 DW

WACST2403 5 28 08JAN01 12JAN01 DW

WACST2405 0 28 12JAN01 KJR

WACST2407 10 3 20FEB01 05MAR01 DW

WACST2407A 8 3 06MAR01 15MAR01 KJR

WACST2407B 10 3 06MAR01 19MAR01 JWM

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Final Report on Analysis of PNNL Samples

Team Comment - Analysis of PNNL Samples

DOE Comment - Analysis of PNNL Samples

Resolve Comment - Report on PNNL Sample Analysis

Approve Report - Analysis of PNNL Samples

Analysis of Pretreated IE-911

Follow-on Analysis of Pretreated IE-911

Draft Interim Report #2

Develop Draft Interim Report #2

Interim Report #2- Team Comment

Interim Report #2 - DOE Comment

Interim Report #2- Resolve Comment

Interim Report #2- Prepare Final Report

Interim Report #2 - Approve Report CST Pretreat

Develop Draft Report - IE-911 Pretreatment

Pretreated IE-911- Team Comment

Pretreated IE-911 - DOE Comment
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACST2407C 5 3 20MAR01 26MAR01 DW

WACST2407D 5 3 27MAR01 02APR01 DW

WACST2407E 0 3 02APR01 KJR

CST - Real Waste Testing

WACST241D1 0* 26SEP00A 02NOV00A DDW

WACST241E 13* 60 03NOV00A 08DEC00 DDW

WACST241F 19* 54 15NOV00A 18DEC00 DDW

WACST241G 10 54 19DEC00 04JAN01 DDW

WACST241J 8 43 08JAN01 18JAN01 JTC

WACST241K 10 54 05JAN01 18JAN01 JWM

WACST241L 10 54 05JAN01 18JAN01 DDW

WACST241M 0 54 18JAN01 KJR

CST - Precipitation Kinetics
CST Post Precipitation

WACST51 30* 745 03JAN00A 05JAN01 DDW

WACST5103 30 745 20NOV00 05JAN01 DDW

WACST512L 0 04OCT00A 20OCT00A JWM

WACST512M 0 20OCT00A 06NOV00A DDW

WACST512N 0 07NOV00A 13NOV00A DDW

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Pretreated IE-911- Resolve Comment

Pretreated IE-911- Prepare Final Report

Pretreated IE-911 - Approve Report

Conduct Kd Tests

Analyze samples (gamma scans by ADS)

Collate and Report results to POW

Write Report - Gamma Scans by ADS

Team Comment -  Gamma Scans by ADS

DOE Comment - Gamma Scans by ADS

Resolve Comment -  Gamma Scans by ADS

Approve Report -  Gamma Scans by ADS

Stability of Simulated Waste Solutions  <HA>

Propose Feed Specs and Dilution Requirements

Pending SCIF

DOE Comment - Sim Waste Stability

Resolve Comment - Sim Waste Stability

Prepare Final Report - Sim Waste Stability
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACST512O 0 13NOV00A KJR

WACST512P 0 31JUL00A 20NOV00A DDW

Waste & Simulant Precipitation

WAORN4001 31* 67 03NOV99A 02JAN01 TK

WAORN4020 31* 67 01MAY00A 02JAN01 TK

WAORN4023 23* 70 18JUL00A 21DEC00 TK

WAORN4030 0 04OCT00A 20OCT00A TK

WAORN4031 3* 71 01NOV00A 22NOV00 TK

WAORN4032 0 71 22NOV00 TK

WAORN4032A 10 54 27NOV00* 12DEC00 KJR

WAORN4032B 14 66 27NOV00* 14DEC00 JWM

WAORN4032C 5 66 15DEC00 21DEC00 TK

WAORN4032D 5 66 22DEC00 02JAN01 TK

WAORN4032E 0 67 02JAN01 TK

CST - Revised Manufacturing Process
UOP Manufacturing Revisions

WACST21 93* 0 21FEB00A 05APR01 WRW

WACST211B 7* 768 18OCT00A 30NOV00 WRW

WACST211C 0 17NOV00A WRW

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Approve Report - Sim Waste Stability

Si, Al, PMetals Solubility- Dispose of Waste

Waste and Simulant Precipitation Issues <HA>

SolGasMix Calculations with CST Components <HA>

Laboratory Confirmation Tests     <HA>

Determine operating conditions

(feeds ASCST5103)

Prepare final report

Issue final report for formal review

Team Comment - Simulant Preciptation

DOE SR Comment - Simulant Precipitation

Resolve Comment - Simulant Precipitation

Prepare Final Report - Simulant Precipitation

Issue Final Report -Simulant Precipitation

Cs Resin - Manufacturing Revisions with UOP <HA>

SRTC Test First CST Sample

SRTC  Receive Second UOP Sample

(modified for stability)
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACST211D 17* 0 17NOV00A 14DEC00 WRW

WACST211E 0 0 15DEC00* WRW

WACST211F 50 0 15DEC00 28FEB01 WRW

WACST21E 26* 93 19SEP00A 29DEC00 WRW

WACST21H 0 17 28FEB01 WRW

WACST21H1 12 0 22FEB01 09MAR01 WRW

WACST21H2 8 0 12MAR01 22MAR01 KJR

WACST21H3 10 0 12MAR01 23MAR01 JWM

WACST21H4 5 0 26MAR01 30MAR01 WRW

WACST21H5 4 0 02APR01 05APR01 WRW

WACST21H6 0 0 05APR01 KJR

WACST21I 80 578 01MAR01 22JUN01 WRW

WACST21J 20 578 25JUN01 23JUL01 WRW

WACST21K 0 608 23JUL01 WRW

WACST21L0 0 608 23JUL01 WRW

WACST21L1 10 578 24JUL01 06AUG01 WRW

WACST21L2 8 460 07AUG01 20AUG01 KJR

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

SRTC - Test Second CST Sample

UOP Deliver PreProduction CST Sample

SRTC - Test PreProduction CST Sample

UOP Manufacturing Revision - Product Development

SRTC Attend UOP Technical Exchange

UOP Manuf. - Draft Interim Report

Team Comment - UOP Manufacturing Interim Rep

DOE Comment - UOP Manufacturing Interim Rept

Resolve Comment - UOP Manufacturing Interim Rept

Prepare Interim Report - UOP Manufacturing

UOP Manufacturing Approve Interim Report

UOP Manufacturing  - Make 2000# of Product

UOP Manufacturing - WSRC Test Composite Sample

UOP Manufacturing - Deliver Product

UOP Manufacturing - Technical Exchange

UOP Manuf. - Draft Final Report

Team Comment - UOP Manufacturing Final Rep
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACST21L3 10 578 07AUG01 20AUG01 JWM

WACST21L4 5 578 21AUG01 27AUG01 WRW

WACST21L5 5 578 28AUG01 04SEP01 WRW

WACST21M 0 578 04SEP01 KJR

CST - Gas Disengagement
CST - Alternate Column - Planning

WACST8000 67* 660 08NOV99A 28FEB01 WVP

ORNL CST Testing - Summary

WAORN5001 72* 669 03NOV99A 28FEB01 TK

Thermal Conductivity Studies

WAORN5006 3* 786 17JAN00A 22NOV00 TK

WAORN5018 3 786 20OCT00A 22NOV00 TK

Tall Column Test Preparations

WAORN5019 14* 668 04JAN00A 08DEC00 TK

WAORN5027 14* 668 16FEB00A 08DEC00 TK

WAORN5037A 0 09OCT00A 20OCT00A TK

WAORN5038 0 12JUL00A 20OCT00A TK

WAORN5039 0 23OCT00A 31OCT00A TK

WAORN5040 0* 18OCT00A 25OCT00A TK

WAORN5044 0 23OCT00A 03NOV00A TK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

DOE Comment - UOP Manufacturing Final Rept

Resolve Comment - UOP Manufacturing  Final Rept

Prepare Final Report - UOP Manufacturing

UOP Manufacturing Revision - Approve Report

Alternate Column, Gas Disengagement         <HA>

Gas Disengagement Equipment, Heat Transfer <HA>

ORNL - Measure Thermal Conductivity  <HA>

Complete Editing, Document Clearance, Issue

ORNL - Prepare Tall Column System   <HA>

ORNL - Prepare Tall Column Mock Up  <HA>

Address New Punch List Item

GDE Modifications, Leak Repair, Instrument Calib

ORNL - Update Drawings & Ops Procedures

Review & Approve Operating Procedures

ORNL - Update Training Materials

ORNL - Perform Preoperational Testing
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORN5045 9* 673 26OCT00A 01DEC00 TK

WAORN5046 14* 668 06NOV00A 08DEC00 TK

WAORN5046A 0 778 06DEC00* TK

WAORN5047 0 668 08DEC00 TK

Evaluate Gas Disengagement Performance

WAORN5048 72* 669 17JUL00A 28FEB01 TK

WAORN5051 0 27OCT00A 02NOV00A TK

WAORN5052 0 31OCT00A 03NOV00A TK

WAORN5053 20 668 11DEC00 05JAN01 TK

Tall Column - Prepare Final Report

WAORN5054 18 668 08JAN01 31JAN01 TK

WAORN5055 0 668 31JAN01 TK

WAORN5056 6 523 01FEB01 12FEB01 KJR

WAORN5057 10 669 01FEB01 14FEB01 JWM

WAORN5058 10 669 15FEB01 28FEB01 TK

WAORN5059 0 669 28FEB01 TK

SRS Support to ORNL - DE, PC&T

WAPCT5027 0 08MAY00A 03NOV00A TRT

WAZZDE5041 115* 660 17JAN00A 08MAY01 LC

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

ORNL - Train Operators

WSRC  - Readiness Assessment & Address Findings

WSRC  - FedEx Design Ouput

Startup Approval

ORNL - Evaluate Gas Disengage Performance <HA>

ORNL - Prepare Simulant and Load CST

ORNL - Perform Final Tuning of Control Loops

ORNL - Perform Tests

Evaluate Data, Prepare Draft Report

ORO MilestoneC5-2 Issue Report for Formal Review

Salt Team Comments - Gas Disengagement Report

DOE - SR Comments - Gas Disengagement Report

Resolve Comments - Gas Disengagement Report

Issue Report - Gas Disengagement

PC&T  Support  -Modify & Improve Instrumentation

Impacted by Gas Disengagement Equipment

DE - Gas Disengagement (GD)                 <HA>
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAZZDE5046 0 31MAR00A 08NOV00A LC

WAZZDE5047 25 660 01MAR01 04APR01 LC

WAZZDE5048 11 660 05APR01 20APR01 LC

WAZZDE5049 12 660 23APR01 08MAY01 LC

CST - Gas Generation
Gas Generation - Impact on CST Loading

WAORN6001 20* 78 10NOV99A 18DEC00 TK

HFIR In Pool Testing

WAORN6066 20* 78 25AUG00A 18DEC00 TK

WAORNL6070 0 27SEP00A 06NOV00A TK

HFIR Test Report

WAORN6079 20* 78 22SEP00A 18DEC00 TK

WAORN6080 3* 79 22SEP00A 22NOV00 TK

WAORN6081 0 79 22NOV00 TK

WAORN6082 8 60 27NOV00* 07DEC00 KJR

WAORN6083 11 74 27NOV00 11DEC00 JWM

WAORN6084 5 74 12DEC00 18DEC00 TK

WAORN6085 0 74 18DEC00 TK

CST - Develop and Test Size Reduced Method
DWPF Waste Qualification - Homogenity

WACST1900 4* 89 19NOV99A 27NOV00 FGS

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

DE - Support ORNL Testing

Support will continue for the duration of the
testing.

DE - Develop Gas Disengagement Design Report

DE - Team Review & Comment - GD Report

DE - Issue Gas Disengagement Design Report

Gas Generation - Impact on CST Performance <HA>

HFIR In Pool Tests              <HA>

Removal, decon, and storage of HFIR test rig

Data Collection and Reporting     <HA>

Collect Data, Draft Report

(Single Hot Test)

Milestone C.6-3: Issue report for formal review

Team Comment - HFIR Test Report

DOE Comment - HFIR Test Report

Resolve Comment-HFIR Test Report

Issue Final Report - HFIR Testing

DWPF Waste Qualification, Feed Homogenity  <HA>
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

DWPF Waste Qual - SRAT / SME Sampling

WACST191 0* 17JAN00A 31OCT00A FGS

WACST1911 0* 17JAN00A 31OCT00A FGS

WACST1911J 0* 16OCT00A 27OCT00A FGS

WACST1911K 0 31OCT00A KJR

CST Suspension at DWPF

WACST194 4* 89 17JAN00A 27NOV00 FGS

WACST1944H 0* 17OCT00A 30OCT00A FGS

WACST1944I 0 17OCT00A 30OCT00A FGS

WACST1944L 0 30OCT00A 06NOV00A FGS

WACST1944M 4* 89 06NOV00A 27NOV00 FGS

WACST1944N 0 89 27NOV00 KJR

Demonstrate CST Sludge Frit Slurry Feed to Melte

WACST195 100* -7 16OCT00A 17APR01 FGS

WACST1952 1 -8 16OCT00A 20NOV00 FGS

WACST1952A 14 -8 21NOV00 12DEC00 FGS

WACST1952D 50 -8 13DEC00 26FEB01 FGS

WACST1952E 15 -8 27FEB01 19MAR01 FGS

WACST1952F 8 -6 20MAR01 02APR01 FGS

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Develop Representative Sampling SRAT/SME <HA>

Cause of NonRepresentative HydraGard Sample <HA>

HydraGard Sampling - Review/Approve Report

HydraGard Sampling - Approve Report

Determine How to Suspend CST in DWPF <HA>

Team Comment - CST Suspension

DOE Comment - CST Suspension

Resolve Comment - CST Suspension

Prepare Final Report - CST Suspension

CST Suspension  - Approve Report

Demo Feed of CST/Sludge/Frit Slurry -Melter <HA>

NB: Tied to Technology Downselection

Arrange Funding and authorize Melter Feed Sim

SCIF Pending
May not pursue this option at this time

Reconstruct Melter Feed Loop at TFL

Demo Melter Feed Represents Feed Tank Contents

Restrained by FF tie to ASCST1945 -
"Demo CST Transfer (Slurry to SRAT)

Demo Feed of Slurry to Melter - Draft Report

Team Comment - Melter Feed Demo Report
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACST1952G 10 -7 20MAR01 02APR01 FGS

WACST1952H 5 -7 03APR01 09APR01 FGS

WACST1952I 5 -7 10APR01 17APR01 FGS

WACST1952J 0 -7 17APR01 KJR

DWPF Melter Operation
CST Melter Feed Rheology

WACST195A 65* 28 18SEP00A 26FEB01 JRH

WACST195B 0* 18SEP00A 06NOV00A JRH

WACST195C 0 06NOV00A 13NOV00A JRH

WACST195D 0 14NOV00A 15NOV00A JRH

WACST195E 0 15NOV00A JRH

WACST195H 11* 28 15NOV00A 06DEC00 JRH

WACST195I 20 28 07DEC00 08JAN01 JRH

WACST195J 15 28 09JAN01 29JAN01 JRH

WACST195K 8 22 30JAN01 12FEB01 JRH

WACST195L 10 28 30JAN01 12FEB01 JRH

WACST195M 5 28 13FEB01 20FEB01 JRH

WACST195N 4 28 21FEB01 26FEB01 JRH

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

DOE Comment - Melter Feed Demo Report

Resolve Comment - Melter Feed Demo Report

Prepare Final Report - Melter Feed Demo Report

Approve Report - Melter Feed Demo

NB: Tied to downselection

CST Melter Feed Rheology                    <HA>

Rheology - Prepare Technical Task Plan

Awaiting TTR

Rheology - Review Technical Task Plan

Rheology - Revise Technical Task Plan

Rheology - Approve Technical Task Plan

Prepare Three Bench Scale Melter Feed Batches

Rheology Measurements

Two Runs with CST
Bench Scale Run with no CST to eliminate
potential varaible

Rheology - Draft Report

Rheology Report - Team Comment

Rheology Report - DOE Comments

Rheology Report - Resolve Comments

Rheology Report - Incorporate Comments
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACST195O 0 28 26FEB01 JRH

Caustic Side Solvent Extraction
CSSX - Solvent Preparation
Solvent Preparation

WACX41500 10* 779 20OCT00A 04DEC00 LNK

WACX415010 0 20OCT00A 03NOV00A LNK

WACX415020 9* 779 15NOV00A 01DEC00 LNK

WACX415030 10* 779 15NOV00A 04DEC00 LNK

WACX415040 10* 779 15NOV00A 04DEC00 LNK

ANL  Report Preparation

WAANL7100 107* 668 04OCT00A 26APR01 LNK

WAANL7110 33* 668 04OCT00A 10JAN01 LNK

WAANL7120 0 668 10JAN01 LNK

WAANL7130 16 531 11JAN01 07FEB01 KJR

WAANL7140 20 668 11JAN01 07FEB01 JWM

WAANL7150 0 668 07FEB01 LNK

WAANL7160 20 668 08FEB01 08MAR01 LNK

WAANL7190 34 668 09MAR01 26APR01 LNK

Batch Equilibrium - Internal Solvent Irradiation
Solvent - External Radiation - Co-60 Source

WACX411 3* 65 12APR00A 22NOV00 RAP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Rheology Report - Approve

Solvent Preparation                         <HA>

Synthesis Modifier Lot

Prepare Solvent

Ship Solvent - to SRTC

Need follow on activities identified for
logic ties to be added

Ship Solvent - to ANL

ANL   Report on FY 00 Work                  <HA>

ANL  - Prepare Report on FY 00 Work

Submit Report for Review - ANL FY 2000 Work

Team Comment - ANL FY 00 Work

DOE Comment - FY 00 Work

Receive Reviews - ANL F Y 00 Work

Submit for Publication as ANL Report

FY 00 Work - Publish as ANL Report

External Radiation Tests (Co-60 Source)     <HA>
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX41105B 0 11OCT00A 23OCT00A KJR

WACX41105C 0 11OCT00A 02NOV00A JWM

WACX41105D 0 31OCT00A 13NOV00A RAP

WACX41105E 3* 65 14NOV00A 22NOV00 RAP

WACX41105F 0 65 22NOV00 KJR

WACX41106 12* 763 25AUG00A 07DEC00 RAP

WACX4115 25 65 27NOV00 03JAN01

Batch Equilibrium Internal Irradiation Experimt.

WAORN7137 110* -12 07JUN00A 23APR01 LNK

WAORN7141 110* -12 09OCT00A 23APR01 LNK

WAORN7151 78* 20 02OCT00A 08MAR01 LNK

WAORN7152 57* -12 02OCT00A 07FEB01 LNK

WAORN7153A 11 20 08FEB01 22FEB01 LNK

WAORN7153B 10 20 23FEB01 08MAR01 LNK

WAORN7154 53* -12 08FEB01 23APR01 LNK

WAORN7155 21 -12 08FEB01 08MAR01 LNK

WAORN7155A 10 -12 09MAR01 22MAR01 LNK

WAORN7155B 10 -12 09MAR01 22MAR01 HDH

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Team Comment - Solvent Degradation & Impact

DOE Comment - Solvent Degradation & Impact

Resolve Comment - Solvent Degradation & Impact

Prepare Final Report - Solvent Degradation

Approve Report - Solvent Degradation & Impact

Dispose of Waste

Tied FF+5 to ASCX41105F - Approve Report

Investigate Solvent Wash & Reconsitution

Batch Equilibrium Internal Irradition Expmt <HA>

Execute Test Protocol  CTD-1                <HA>

Case 2: Terminate Test in 1st Qtr FY 2001 <HA>

Case 2:  Sampling Protocol

Waste Packaging for Disposal

Remove equipment from hot cell

CTD-2  Experiment Test Report               <HA>

Prepare Draft of Test Report

CTD-1 Technical Review of Draft Test Report

DOE - Technical Review of Draft Test Report
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORN7156 5 -12 23MAR01 29MAR01 LNK

WAORN7156A 0 -12 29MAR01 LNK

WAORN7157 4 -12 30MAR01 04APR01 LNK

WAORN7158 2 -12 05APR01 06APR01 LNK

WAORN7159 11 -12 09APR01 23APR01 LNK

WAORN7160 0 -12 23APR01 LNK

Batch Equilibrium-External Solvent Irradiation
Solvent - Batch Equilibrium Hot Cell Test

WACX412 33* 60 03JUL00A 10JAN01 RAP

WACX412C 0* 07SEP00A 27OCT00A RAP

WACX412E 3 50 30OCT00A 22NOV00 RAP

WACX412E1 19 50 27NOV00 21DEC00 RAP

WACX412E2 8 39 27DEC00 10JAN01 KJR

WACX412E3 10 50 27DEC00 10JAN01 JWM

WACX412E4 5 50 11JAN01 17JAN01 RAP

WACX412E5 5 50 18JAN01 24JAN01 RAP

WACX412E6 0 50 24JAN01 KJR

WACX412M 5 727 25JAN01 31JAN01 RAP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

CTD-1 Resolve Technical Review Comments

Submit Draft Report to SRS

CTD-1  Editorial Review of Report

CTD-1 Resolve Editorial Review Issues

CTD-1 Print Test Report

CTD-2 Release of Test Report

Batch Equilibrium Hot Cell Test (Interim Rpt)<HA

HAW (Internal Cs-137 Dose)

Real Waste Batch Contact Test

(Identify Species Extracted)

Analyze Data

Draft Report - Batch Equilibrium Test Report

Team Comment - Batch Equilibrium Test Report

DOE Comment - Batch Equilibrium Test Report

Resolve Comment - Batch Equilibrium Test Report

Prepare Final Report - Batch Equilibrium Test

Approve Report - Batch Equilibrium Test Report

Dispose of Waste
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX412M00 228* 547 07SEP00A 17OCT01 RAP

WACX412N 178* 60 07SEP00A 07AUG01 RAP

WACX412P 203* 547 20NOV00 12SEP01 RAP

WACX412R 15 60 04DEC00 22DEC00 RAP

WACX412T 10 60 27DEC00 10JAN01 KJR

WACX412V 0 60 10JAN01 KJR

WACX412W 15 547 13SEP01 03OCT01 RAP

WACX412X 10 547 04OCT01 17OCT01 RAP

Solvent Stability to External Irradiation

WAORN7070 0* 01JUN00A 13NOV00A LNK

WAORN7072 0 01JUN00A 13NOV00A LNK

WAORN7074 0 13NOV00A LNK

WAORN7075 58* -2 18MAY00A 08FEB01 LNK

WAORN7076 58* -2 18MAY00A 08FEB01 LNK

WAORN7076A 58* -2 18OCT00A 08FEB01 LNK

WAORN7076B 58* -2 18OCT00A 08FEB01 LNK

WAORN7077 0 -2 08FEB01 LNK

WAORN7077A 76 705 01DEC00* 16MAR01 LNK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

In-Cell Exposure Tests & Report             <HA>

Tied to Interim Report (SS+60 days)

Conduct In-Cell Exposure Tests

Analyze Data

Draft  In-Cell Exposure Interim Report

Review/Approve In-Cell Exposure Interim Report

Approve In-Cell Exposure Interim  Report

Draft  In-Cell Exposure Final Report

Review Approve In Cell Exposure Report

Solvent Stability to External Irradiation   <HA>

Studies of externally irradiated solvent

Complete external irradiation stability studies

Effect of Waste Feed Components             <HA>

Studies with organic anions

Partitioning of Organic Species

Partitioning of Inorganic Species

Complete waste feed component studies

Equilibrium Modeling of Distribution Behavior
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

Batch Contacting with Single Cs-137 Spike

WAORN7081 67* 722 05SEP00A 21FEB01 LNK

WAORN7082 15* -13 05SEP00A 11DEC00 LNK

WAORN7083 15* -13 05SEP00A 11DEC00 LNK

WAORN7084 1 -13 12DEC00 12DEC00 HDH

WAORN7085 11* 762 13DEC00 27DEC00 LNK

WAORN7086 7 1,058 13DEC00 19DEC00 LNK

WAORN7087 6 762 20DEC00 27DEC00 LNK

WAORN7088 51* 722 13DEC00 21FEB01 LNK

WAORN7089 11 -13 13DEC00 27DEC00 LNK

WAORN7089A 20 -13 13DEC00 09JAN01 LNK

WAORN7090 21 -16 10JAN01 30JAN01 LNK

WAORN7091 21 -13 10JAN01 07FEB01 LNK

WAORN7092 5 722 08FEB01 14FEB01 LNK

WAORN7093 5 722 15FEB01 21FEB01 LNK

WAORN7094 85* 21 06NOV00A 19MAR01 LNK

WAORN7095 85* 21 06NOV00A 19MAR01 LNK

WAORN7096 0 01NOV00A 01NOV00A LNK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Batch Contacting with Single Cs-137 Spike <HA>

SOW Matrix 5.1.7, Case 2

Receive aqueous & solvent samples from ORNL-CTD

Collect and evaluate data

Decision Point - Assess Experiment Continuation

Case1: No Further Experiments               <HA>

Waste packaged for disposal

Remove experiment items from the hot cell

Case 2: Further Experiments Are Necessary <HA>

Revise the test plan and obtain SRS approval

Procure Additional Cesium-137

Conduct the identified experiments

Collect and evaluate data

Waste packaged for disposal

Remove experiment items from the hot cell

Solvent Stability Study,Internal Irradiation<HA>

Receive samples from CTD

Receive samples from ANL
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORN7097 85* 21 06NOV00A 19MAR01 LNK

WAORN7098 1 33 05DEC00 05DEC00 LNK

WAORN7099 62* 665 15FEB01 11MAY01 LNK

WAORN7100 0 -2 15FEB01 LNK

WAORN7101 20 -2 16FEB01 15MAR01 LNK

WAORN7102 10 -2 19MAR01 03APR01 LNK

WAORN7102A 10 0 16MAR01 29MAR01 HDH

WAORN7103 5 -3 04APR01 10APR01 LNK

WAORN7104 4 665 11APR01 16APR01 LNK

WAORN7105 3 665 17APR01 19APR01 LNK

WAORN7106 16 665 20APR01 11MAY01 LNK

WAORN7107 0 665 11MAY01 LNK

Batch Irradiation with Simulant

WAORN7108 110* -12 03APR00A 23APR01 LNK

WAORN7117 43* 33 03APR00A 18JAN01 LNK

WAORN7124 0 23OCT00A 03NOV00A LNK

WAORN7125 43* 33 03NOV00A 18JAN01 LNK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Conduct studies on irradiated solvent

Issue 2nd interim report on solvent stability

Project Report                              <HA>

Issue interim report

Prepare draft of report

Technical review of draft report

DOE - Technical review of draft report

Resolve technical review comments

(Tied to Downselection)

Editorial review of draft report

Resolve editorial review issues

Print test report

CASD -2 - Release Test Report

(Partitioning, External Irradiation, Waste Feed
Solvent Irradiation, Phase Behavior)

Cs-137 Batch Irradiation with Simulant      <HA>

Hot Cell Batch Contacting with Cs137 Test   <HA>

Perform Hot-Cell Extractions (SOW 5.1.7) CTD-1

Submit samples to CASD for study
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

Batch Equilibrium External Irradiation Experi'mt

WACX418000 109* 680 02OCT00A 20APR01 LNK

WACX418010 0 02OCT00A 16NOV00A LNK

WACX418100 45 680 20NOV00 22JAN01 LNK

WACX418810 30 680 18JAN01 28FEB01 LNK

WACX418820 0 680 28FEB01 LNK

WACX418830 10 680 01MAR01 14MAR01 KJR

WACX418840 10 680 01MAR01 14MAR01 JWM

WACX418850 5 680 15MAR01 21MAR01 LNK

WACX418860 0 680 21MAR01 LNK

WACX418910 4 680 22MAR01 27MAR01 LNK

WACX418920 2 680 28MAR01 29MAR01 LNK

WACX418930 16 680 30MAR01 20APR01 LNK

WACX418990 0 680 20APR01 LNK

CSSX - Physical & Chemical Properties
CSSX - Physical & Chemical Properties

WAORN7058 101* -3 03APR00A 10APR01 LNK

Solvent Thermal Stability

WAORN7066 69* 29 10MAY00A 23FEB01 LNK

WAORN7067 69* 30 10MAY00A 23FEB01 LNK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Batch Equilibrium External Irradiation Expt <HA>

Define Experimental Program

Conduct External Irradiations

Pending SCIF - May be Deleted

Prepare Draft of Experimental Test Report

Submit Draft Report for SRS & DOE Review

CSSX Team Technical Review of Report

DOE Technical Review of Report

Resolve Technical Review Issues

Submit Draft Report to SRS (For Downselect)

Editorial Review of  Report

Resolve Editiorial Review Issues

Print Test Report -

Issue Test Report

CSSX -     Physical And Chemical Properties <HA>

Solvent Thermal Stability                   <HA>

Analysis, cleanup, performance, and diagnostic
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORN7068A 69* 29 23JUN00A 23FEB01 LNK

WAORN7069 0 29 23FEB01 LNK

Solvent Stability & Clean-up

WACX417000 137* 652 02OCT00A 30MAY01 LNK

WACX417010 43 653 20DEC00* 16FEB01 LNK

WACX417100 84* 705 02OCT00A 16MAR01 LNK

WACX417200 19 674 04APR01* 30APR01 LNK

WACX417500 84* 705 02OCT00A 16MAR01 LNK

WACX417510 39* 678 02OCT00A 12JAN01 LNK

WACX417520 84* 705 02OCT00A 16MAR01 LNK

WACX417810 29 652 20FEB01* 30MAR01 LNK

WACX417820 0 652 30MAR01 LNK

WACX417830 16 652 02APR01 23APR01 KJR

WACX417840 16 652 02APR01 23APR01 JWM

WACX417850 5 652 24APR01 30APR01 LNK

WACX417910 4 652 01MAY01 04MAY01 LNK

WACX417920 2 652 07MAY01 08MAY01 LNK

WACX417930 16 652 09MAY01 30MAY01 LNK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Conduct Thermal Stability Studies

Complete thermal stability studies

Solvent Stability & Clean - Up              <HA>

Analyze Samples From Task A.3

Pending SCIF - May be Deleted

Conduct Clean-up Studies

Conduct Study on ANL 5 Day Solvent Recycle Test

(Tied to ASANL7240 - 5 Day Recycle Test)

Analytical Method Development               <HA>

Develop Method for Major Solvent Components

Develop Methods for Process Monitoring

Prepare Draft FY01 Project Report

Submit Draft Report for SRS & DOE Review

CSSX Team Technical Review of Report

DOE Technical Review of Report

Resolve Technical Review Issues

Editorial Review Contactor Thruput Report

Resolve Editiorial Review Issues

Print Test Report -
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX417990 0 652 30MAY01 LNK

Solvent Decomposition & Contactor Hydraulic Perf
ORNL - CSSX - Contactor Radiation Stability Test

WAORN7161 133* 656 03APR00A 24MAY01 LNK

WAORN7171 133* 656 03APR00A 24MAY01 LNK

WAORN7173B 0 18SEP00A 20OCT00A LNK

WAORN7179C 0 25SEP00A 08NOV00A LNK

WAORN7180 3 -12 20NOV00 22NOV00 LNK

WAORN7182 3 -12 24NOV00 28NOV00 LNK

WAORN7182A 0 15NOV00A 17NOV00A LNK

WAORN7182B 0 07NOV00A 08NOV00A LNK

WAORN7182C 5 -10 08NOV00A 27NOV00 LNK

WAORN7182D 1 -10 27NOV00* 27NOV00 LNK

WAORN7183 0 -12 29NOV00 LNK

WAORN7184 1 -12 29NOV00 29NOV00 LNK

WAORN7192 60 -12 29NOV00 20FEB01 LNK

WAORN7192A 0 723 20FEB01 LNK

WAORN7194 10 703 21FEB01 06MAR01 LNK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Issue Test Report

Cs-137 Irradiation Contactor Test           <HA>

Execute Project Test Plan  CTD-2 <HA

SOW Items 4.1.3 & 4.1.5

Cesium Solution Preparation

Develop & Verify Operating Procedures

Assemble Test Loop in Hot-Cell  ' A'

Verify operation of loops in hot cell

Train Technicians

Conduct Readiness Review

Resolve Readiness Review Items

Transfer Cesium to Cell 'A'

Initiate Test Protocol

CTD-2   Submit baseline sample for analysis

Conduct the loop tests

Durations may be reduced as a result of dose

Complete Contactor Performance Test

Waste packaged for disposal
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORN7195 10 703 07MAR01 20MAR01 LNK

WAORN7196 40 -13 08FEB01 04APR01 LNK

WAORN7197 9 -13 05APR01* 17APR01 KJR

WAORN7197A 9 -13 05APR01* 18APR01 HDH

WAORN7198 5 -14 19APR01 25APR01 LNK

WAORN7198A 0 -14 25APR01 LNK

WAORN7198D 5 656 26APR01 02MAY01 LNK

WAORN7199 4 656 03MAY01 08MAY01 LNK

WAORN7200 2 656 09MAY01 10MAY01 LNK

WAORN7201 10 656 11MAY01 24MAY01 LNK

WAORN7202 0 656 24MAY01 LNK

Contactor Thruput Efficency Report

WACX41300 62* 727 20NOV00 14FEB01 LNK

WACX41310 10* 727 23OCT00A 04DEC00 LNK

WACX41330 17 727 05DEC00 27DEC00 KJR

WACX41340 17 727 05DEC00 27DEC00 JWM

WACX41350 11 727 28DEC00 11JAN01 LNK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

CTD-2  Remove Equipment from Hot Cell

CTD-1   Prepare Draft Test Report

Pushed by ASORN7091 - Case II, Collect & Evaluat

CTD-2 Technical Review of Draft Test Report

DOE -CTD-2 Technical Review of Draft Test Report

CTD-2 Resolve Technical Review Issues

Submit Draft Report to SRS & DOE

DOE HQ Milestone, OR01WT22

CTD-2 Resolve Technical Review Issues

CTD-2 Editorial Review of Test Report

CTD-2 Resolve Editorial Review Issues

CTD-2  Print Test Report

CTD-2  Release Test Report (Hot Cell Loop Tests)

Tie to Downselect broken for this SCIF
Tie made via ASORN7198A

Contractor Thruput/Efficency Report         <HA>

Contactor Thruput - Prepare Draft Report

CSSX Team Technical Review of Report

DOE Technical Review of Report

Resolve Technical Review Issues
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX41360 5 727 12JAN01 18JAN01 LNK

WACX41365 4 727 19JAN01 24JAN01 LNK

WACX41370 15 727 25JAN01 14FEB01 KJR

WACX41380 0 727 14FEB01 JWM

Contactor Solvent Solids Performance

WACX41400 111* 678 02OCT00A 24APR01 LNK

WACX414010 0 02OCT00A 17NOV00A LNK

WACX414012 55* 678 20NOV00 05FEB01 LNK

WACX414016 27 678 23JAN01 28FEB01 LNK

WACX414018 0 678 28FEB01 LNK

WACX414020 10 678 01MAR01 14MAR01 KJR

WACX414030 10 678 01MAR01 14MAR01 JWM

WACX414040 5 678 15MAR01 21MAR01 LNK

WACX414050 4 678 22MAR01 27MAR01 LNK

WACX414060 4 678 28MAR01 02APR01 LNK

WACX414070 16 678 03APR01 24APR01 KJR

WACX414080 0 678 24APR01 JWM

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Editorial Review Contactor Thruput Report

Resolve Editiorial Review Issues

Print Test Report - Contactor Thruput

Issue Test Report - Contactor Thruput/Efficency

Contractor Solvent Solids Performance <HA>

Contactor Solvent - Develop Experimental Program

Contactor Solvent - Conduct Contactor Testing

Anticipate holding end date, start delayed.

Contactor Solvent/Solids - Prep Test Report

Contactor Solvent/Solids - Submit Draft Report

CSSX Team Technical Review of Report

DOE Technical Review of Report

Resolve Technical Review Issues

Editorial Review Contactor Thruput Report

Resolve Editiorial Review Issues

Print Test Report - Contactor Thruput

Issue Test Report - Contactor Thruput/Efficency
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

Waste Simulant & 2 cm Contactor Flowsheet
ORNL - CSSX - Proof of Concept

WAORN7036 6* 92 03APR00A 28NOV00 LNK

Contactor Test with 3 - 4 x Solvent Recycle

WAORN7048 6* 92 03APR00A 28NOV00 LNK

WAORN7055A 0 11OCT00A 01NOV00A LNK

WAORN7055B 0 06NOV00A 15NOV00A KJR

WAORN7055C 0 06NOV00A 15NOV00A JWM

WAORN7055D 0 14NOV00A 17NOV00A LNK

WAORN7055E 5 88 20NOV00 28NOV00 LNK

WAORN7056 0 88 28NOV00 LNK

Solvent Recovery

WAANL7300 183* 592 04OCT00A 14AUG01 RL

WAANL7310 33* 592 04OCT00A 10JAN01 RL

WAANL7320 145 862 11JAN01 04JUN01 RL

WAANL7322 0 862 04JUN01 RL

WAANL7330 24 471 05JUN01 17JUL01 RL

WAANL7350 20 592 18JUL01 14AUG01 RL

WAANL7410 126 561 30MAR01* 27SEP01 RL

WAANL7420 0 561 27SEP01 RL

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Flowsheet Test on Waste Simulant TTP ANL-1 <HA>

Contactor Test With 3-4X Solvent Recycle    <HA>

Analyze Data - Solvent Recycle Flowsheet Test

Team Comment - Solvent Recycle Flowsheet Test

DOE Comment - Solvent Recycle Flowsheet Test

Resolve Comment - Solvent Recycle Flowsheet Test

Prepare Report, Solvent Recycle Flowsheet

Issue Report, Solvent Recycle Flowsheet    ANL-1

ANL - Ralph Leonard

A1-3 Solvent Recovery                       <HA>

A1-3 Solvent Recovery Demo Test Definition

Solvent Recovery Test

Complete Solvent Recovery Test -DOE HQ Milestone

Vacuum Distilation Test

Economic Analysis

ANL - Prepare Report on FY 01 Work

Submit FY 01 Work Report for Review
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

CSSX - Solvent Washing Plan & Evaluation

WAORN70551 0* 18SEP00A 17NOV00A LNK

WAORN70552 0 18SEP00A 13NOV00A LNK

WAORN70553 0 13NOV00A LNK

WAORN70555 0 14NOV00A 17NOV00A LNK

WAORN70556 0* 14NOV00A 17NOV00A LNK

Five Day Test of CSSX Flowsheet

WAANL7200 109* 666 04OCT00A 30APR01 RL

WAANL7210 7* 3 04OCT00A 30NOV00 RL

WAANL7220 0 3 30NOV00 RL

WAANL7230 74 3 01DEC00* 20MAR01 RL

WAANL7240 5 4 21MAR01* 25MAR01 RL

WAANL7250 5 4 26MAR01 30MAR01 RL

WAANL7254 8 530 02APR01 16APR01 KJR

WAANL7256 10 666 02APR01 16APR01 JWM

WAANL7258 10 666 17APR01 30APR01 RL

WAANL7259 0 666 30APR01 KJR

CSSX - Real Waste Contactor Testing
CSSX - Real Waste Contactor Testing

WACX1000 84* -10 10MAY00A 25APR01 RWB

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Solvent Washing Contingency Planning        <HA>

Contingency Planning for Future Tests

Washing Decision

Evaluate Impact on the ANL Recycle Test

Evaluate Impact on SRS Hot Cell Real Waste Test

A1-2       Five Day Test of CSSX Flowsheet  <HA>

A1-2  Flowsheet Test Definition

Complete Plan of Execution of Five Day Test

Prepare for Five Day Test

Perform Five Day Test

Prepare Interim Report - Five Day Test

DOE HQ Milestone, CH21WT21

Team Comment -  Five Day Test

DOE Comment - FIve Day Test

Resolve Comment -  Five Day Test

Approve Report -  Five Day Test

CSSX - Real Waste Testing                   <HA>
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX2300 4* 31 03AUG00A 27NOV00 RNH

WACX2300A 9* 19 02AUG00A 04DEC00 LNK

WACX2300B 7* 21 02AUG00A 30NOV00 RAP

WACX2300C 12* 46 30OCT00A 07DEC00 TRT

WACX2305 4 31 18OCT00A 27NOV00 RAP

WACX2306 5 31 20NOV00 28NOV00 RAP

WACX2307 5 31 29NOV00 05DEC00 RAP

WACX2308 10 31 06DEC00 19DEC00 RAP

WACX2320 0* 08AUG00A 09NOV00A RAP

WACX2325 0 09OCT00A 09NOV00A RAP

WACX2340 10* -8 10OCT00A 07DEC00 LC

WACX2341 0 10OCT00A 02NOV00A LC

WACX2342 9* -11 03NOV00A 04DEC00 LC

WACX2343 2 -8 05DEC00 06DEC00 LC

WACX2344 0 11OCT00A 02NOV00A LC

WACX2345 9* -11 06NOV00A 04DEC00 LC

WACX2346 2 -8 05DEC00 06DEC00 LC

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Obtain Samples                              <HA>

Procure  and Deliver Solvent to SRTC

Prepare Simulant/Scrub Solutions

Develop I/O Database

Characterize HLW 38L Samples

Perform Sample Dilution

Measure D's for Composite Sample

Perform MST Strike and Filter

Prepare Task Initiation Documents           <HA>

Issue TTP for Real Wst Design/Testing

Develop Design Output                       <HA>

Develop/Produce DCP for Equip Procurement

Review/ Approve Mechanical Drawings

Issue DCP's for Equip Procurement

Issue Mechanical - 27 Nov
Issue Electrical - 04 Dec

Develop/Produce DCP's for Contactor Design

Review/ Approve Electrical Drawings

Issue DCP's for Contactor Design
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX2347 1 -8 07DEC00 07DEC00 LC

WACX2360 17* -13 02AUG00A 14DEC00 RAP

WACX2361 3* -1 20SEP00A 22NOV00 RAP

WACX236200 15* -13 20SEP00A 12DEC00 RAP

WACX236201 0 20SEP00A 25OCT00A RAP

WACX236202 0 20SEP00A 31OCT00A RAP

WACX236204 0 20SEP00A 31OCT00A RAP

WACX236207 0 20SEP00A 31OCT00A RAP

WACX236272 0* 01NOV00A 09NOV00A RL

WACX236274 0 10NOV00A 17NOV00A RL

WACX236276 13* 9 18NOV00A 02DEC00 RL

WACX236282 0 06NOV00A 08NOV00A RL

WACX236284 0 11NOV00A 15NOV00A RL

WACX236286 10* -14 18NOV00A 29NOV00 RL

WACX236288 18 9 03DEC00 20DEC00 RL

WACX236292 0 09NOV00A 14NOV00A RL

WACX236294 0 15NOV00A 17NOV00A RL

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Review DCP's for Real Waste Design

Obtain Equipment                            <HA>

Fabricate Equipment Rack

36 Stages total promised by 07 Dec

Fabricate Contactor Stages                  <HA>

Frame - 4 Stage (CMT D-1265-1, Sheet 1 of 2)

Complete 52 Ea

Frame 4 Stage Body (CMT-E-1265-1, Sheet 1 of 2)

Complete 52 Ea

Motor Rework (CMT-D1265-3)

Complete 52 Ea

Splash Plate (CMT B1265-6)

Complete 52

Complete  Ready for Testing - 16 Ea

Complete 16 Ea

Complete, Ready for Testing - 16 Ea

Complete, 16 Ea

Complete, Ready for Testing - 20

Complete - 20 Ea

(8 Ea)  2 Cm Contactor Test & Prep for Shipment

(8 Ea)  2 Cm Contactor Test & Prep for Shipment

(16 Ea)2 Cm Contactor - Test & Prep for Shipment

(20 Ea) 2 Cm Contactor Test & Prep for Shipment

(to be used as spares)

(8 Ea)  Contactors - Ship & Delivery

(8 Ea)  Contactors - Ship & Delivery

Sheet 50 of 77



Sheet 51 of 77

Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX236296 6 -14 30NOV00 05DEC00 RL

WACX236297 6 -21 07DEC00* 12DEC00 RL

WACX236298 14 9 21DEC00 03JAN01 RL

WACX2363 2 -13 13DEC00 14DEC00 RAP

WACX2364 3* 5 02AUG00A 22NOV00 RAP

WACX2370 16* -13 15DEC00 10JAN01 RAP

WACX2371 5 -13 15DEC00 21DEC00 RAP

WACX2372 5 -13 22DEC00 02JAN01 RAP

WACX2373 1 -13 03JAN01 03JAN01 RAP

WACX2374 20 -9 15DEC00 16JAN01 RAP

WACX2375 5 -13 04JAN01 10JAN01 RAP

WACX2376 5 -13 04JAN01 10JAN01 RAP

WACX2390 6* -10 11JAN01 22JAN01 LC

WACX2391 2 -10 11JAN01 15JAN01 LC

WACX2392 2 -10 16JAN01 17JAN01 LC

WACX2393 1 -10 18JAN01 18JAN01 LC

WACX2394 1 -10 22JAN01 22JAN01 LC

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

(16Ea)  Contactors - Ship & Delivery

(4 Ea)  Contactors - Ship & Delivery

(20 Ea)  Contactors - Ship & Delivery (Spares)

Perform Fabrication Checkout

Procure Equipment

Assemble Equipment                          <HA>

Assemble Rack

Install Contactors

Verify Installation

Develop/Write Ops instructions

Perform Checkout and Cold Testing

Load Software & Configure DAS

Modify Design Input / Output                <HA>

Develop DCF for Design Changes

Review/Approve DCF for Design Changes

Issue DCF for Design Changes

Incorporate Design Changes
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX2400 17* -13 23JAN01 14FEB01 RAP

WACX2401 2 -13 23JAN01 24JAN01 RAP

WACX2402 5 -13 25JAN01 31JAN01 RAP

WACX2403 5 -13 25JAN01 31JAN01 RAP

WACX2404 5 -13 01FEB01 07FEB01 RAP

WACX2405 5 -13 08FEB01 14FEB01 RAP

WACX2410 6* -13 15FEB01 23FEB01 LC

WACX2411 2 -13 15FEB01 16FEB01 LC

WACX2412 2 -13 20FEB01 21FEB01 LC

WACX2413 1 -13 22FEB01 22FEB01 LC

WACX2414 1 -13 23FEB01 23FEB01 LC

WACX2420 12* -13 26FEB01 13MAR01 RAP

WACX2421 2 -13 26FEB01 27FEB01 RAP

WACX2422 5 -13 28FEB01 06MAR01 RAP

WACX2423 5 -13 07MAR01 13MAR01 RAP

WACX2424 10 -13 14MAR01 27MAR01 RAP

WACX2430 25* -13 21MAR01 25APR01 RAP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Simulant Testing Run                 <HA>

Perform Readiness Review

Equipment Checkout

Install Equipment into Hot Cell

Prepare Equipment For Simulant Test

Perform Simulant Test

Modify Design after Simulant Tests          <HA>

Develop DCF for Design Changes

Review/Approve DCF for Design Changes

Issue DCF for Design Changes

Incorporate Design Changes

Real Waste Test Run                         <HA>

Perform Readiness Review

Prepare Equipment for Active Test Run

Perform Active Test Run

Analyze Samples

Real Waste Test Report                      <HA>
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX2431 5 -13 21MAR01 27MAR01 RAP

WACX2432 3 -13 28MAR01 30MAR01 RAP

WACX2433 2 -13 02APR01 03APR01 RAP

WACX2434 5 -13 04APR01 10APR01 KJR

WACX2435 5 -13 04APR01 10APR01 JWM

WACX2436 5 -13 11APR01 18APR01 RAP

WACX2437 5 -13 19APR01 25APR01 RAP

WACX2438 0 -13 25APR01 KJR

CSSX - Solvent Commercialization & Supply
Solvent Commericialization

WACX416000 52* 737 02OCT00A 31JAN01 LNK

WACX416100 52* 737 02OCT00A 31JAN01 LNK

WACX416200 0 737 31JAN01 LNK

CSSX - Commercialization & Supply Assurance

WACX33000 368* 249 10MAY00A 26SEP02 RWB

WACX33110 0 617 16NOV00 RWB

WACX33120 0 617 16NOV00 RWB

WACX33300 82* -2 10MAY00A 23APR01 RWB

WACX33340 0 09OCT00A 08NOV00A RWB

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Develop Interim Draft Report

Review Interim Draft Report

Issue Interim Draft Report

Team Comment Interim Draft Report

DOE Comment Interim Draft Report

Resolve Comments

Prepare Final Report

Approve Final Report (Real Waste Contactor Test)

ORNL - Solvent Commericialization           <HA>

( SRS also pursuing commericialization)

Prepare Documentation for Commericialization

Issue Requests for Quotations

(Solvent Component Preparation)

CSSX Solvent Commercialization-Assure Supply<HA>

ORNL - Intellectual Property Release - Solvent

ORNL - Intellectual Property Release - Modifier

Request For Information                     <HA>

Chemical Commodities Group - Review & Approve
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX33410 0 31OCT00A 17NOV00A RWB

WACX33420 0 17NOV00A RWB

WACX33430 4* -2 20NOV00A 28NOV00 RWB

WACX33440 10 -3 29NOV00 12DEC00 RWB

WACX33450 10 -3 29NOV00 12DEC00 RWB

WACX33460 10 -3 29NOV00 12DEC00 RWB

WACX33470 0 -2 12DEC00 RWB

WACX33480 20 -2 13DEC00 22JAN01 RWB

WACX33520 40 -2 23JAN01 03APR01 RWB

WACX33530 10 -2 04APR01 23APR01 RWB

WACX33540 0 -2 23APR01 RWB

WACX33600 129* 248 24APR01 12DEC01 RWB

WACX33610 10 390 24APR01 07MAY01 RWB

WACX33620 10 390 08MAY01 21MAY01 RWB

WACX33630 0 390 21MAY01 RWB

WACX33640 5 390 22MAY01 29MAY01 RWB

WACX33650 5 390 30MAY01 05JUN01 RWB

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

SRS - Prepare Request For Information

SRS - ORNL - Review & Approve RFI

SRS - Incorporate Comments to RFI

RFI - Intellectual Property Review

RFI - Export Control Review

RFI - RDC/RO Review

Issue Request for Information to Procurement

Procurement - Assemble Package & Issue to Vendor

Vendors - Prepare Responses

Evaluate Vendor RFI Responses

Qualify Operating Chemical Suppliers

Assurance of BobCalix & Solvent Supply
NB: Restrains Technology Selection

Request For Quotation                       <HA>

Modify Requirements & Synthetic Procedures

I

Review Modification to Synthetic Procedures

Approve Modifications - Synthetic Procedures

Prepare Request For Quotations (RFQ)

Review Request for Quotation (RFQ)
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX33660 5 390 30MAY01 05JUN01 RWB

WACX33670 0 390 05JUN01 RWB

WACX33680 10 390 06JUN01 19JUN01 RWB

WACX33700 10 390 06JUN01 19JUN01 RWB

WACX33710 10 390 06JUN01 19JUN01 RWB

WACX33720 0 390 19JUN01 RWB

WACX33730 5 313 09OCT01 15OCT01 RWB

WACX33740 30 313 16OCT01 28NOV01 RWB

WACX33750 0 313 28NOV01 RWB

WACX33760 10 313 29NOV01 12DEC01 RWB

WACX33770 0 313 12DEC01 RWB

WACX33780 10 313 13DEC01 28DEC01 RWB

CSSX - Operating Chemical Supply & Fabrication

WACX33900 150* 249 31DEC01 26SEP02 RWB

WACX33910 0 249 31DEC01 RWB

WACX33920 60 249 31DEC01 17APR02 RWB

WACX33930 20 249 18APR02 22MAY02 RWB

WACX33940 10 249 23MAY02 11JUN02 RWB

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Incorporate Comments Request for Quotation (RFQ)

Approve Request For Quotation

RFQ - Intellectual Property Review

RFQ - Export Control Review

RFQ - RDC/RO Review

Issued Approved & Cleared RFQ to Procurement

Procurement - Issue RFQ to Vendors

NB: Restrained by Record of Decision

Vendors - Respond to Request For Quotations

Procurement - Recieve & Open Responses

Evaluate Response to RFQ

Issue Vendor Recommendation to Procurement

Procurement - Finalize Commercial Terms

CSSX   - Initial Commerical Manufacture     <HA>

Award Operating Chemical Supply Contract(s)

Operating Chemical Supplier - Sample Fabrication
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACX33950 60 249 12JUN02 26SEP02 RWB

Small Tank TPB Precipitation
Tetraphenyborate Decomposition Studies
TPB - Examine Synergistic Effects

WATPB223 464* 311 28JAN00A 26SEP02 MJB

WATPB223G 6* 66 19JUL00A 29NOV00 MJB

WATPB223G1 8 52 30NOV00 13DEC00 KJR

WATPB223G2 10 67 30NOV00 13DEC00 JWM

WATPB223G3 5 67 14DEC00 20DEC00 MJB

WATPB223G4 5 67 21DEC00 29DEC00 MJB

WATPB223G5 0 67 29DEC00 KJR

WATPB223G6 3 744 04JAN01 08JAN01 MJB

WATPB226P 3 744 04JAN01 08JAN01 MJB

Electrochem/Spectroscopic Transition Metal Test

WATPB225 104* 111 24JAN00A 23APR01 TBP

WATPB225D 64 111 20NOV00 23FEB01 TBP

WATPB225E 10 111 26FEB01 09MAR01 TBP

WATPB225F 15 111 12MAR01 30MAR01 TBP

WATPB225G 8 88 02APR01 16APR01 KJR

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Synergistic Effects Tests  <HA>

Synergistic Effects Tests- Draft Report

Team Comment - Synergestic Effects Report

DOE Comment - Synergistic Effects Test

Resolve Comment - Synergestic Effects Report

Prepare Final Report - Synergestic Effects Repor

Synergistic Effects Tests- Approve Report

Role of Intermediates - Dispose of Waste

Tied FF+5days  to ASTPB223G5 - Approve Report

Ru/Rh /Cu/Fe High Temp Synergi- Dispose of Waste

Electrochem/Spectroscopic Transition Metals <HA>

Elect/Spect Transition Metals- Resume Tests

ON HOLD (Consultant's Recommendation)
SCIF Pending

Elect/Spect Transition Metals- Analyze Tests

Elect/Spect Transition Metals - Draft Report

Team Comment - Elect/Spect Transition Metals
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WATPB225H 10 111 02APR01 16APR01 JWM

WATPB225I 5 111 17APR01 23APR01 TBP

WATPB225K 0 111 23APR01 KJR

WATPB225P 3 666 26APR01 30APR01 TBP

Demo Catalyst Testing

WATPB228 3* 90 21JUN00A 22NOV00 MJB

WATPB228S 0 09OCT00A 02NOV00A JWM

WATPB228S2 0 09OCT00A 13NOV00A JWM

WATPB228T 0 08NOV00A 17NOV00A LNO

WATPB228U 0 90 22NOV00* KJR

WATPB228V 4* 769 14NOV00A 27NOV00 LNO

WATPB228W 2 769 28NOV00 29NOV00 LNO

WATPB228X 0 769 29NOV00 KJR

NMR Testing

WAORNL2001 11* 87 08DEC99A 05DEC00 TK

WAORNL2021 0 26OCT00A 09NOV00A KJR

WAORNL2022 0 26OCT00A 09NOV00A JWM

WAORNL2023 5 83 20NOV00 28NOV00 TK

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

DOE Comment - Elect/Spect Transition Metals

Resolve Comment - Elect/Spect Transition Metals

Elect/Spect Transition Metals - Approve Report

Elect/Spect Transition Metals- Dispose of Waste

ORNL Demo Catalyst Testing  <HA>

DOE Comment - CSTR Demo Catalyst Testing

DOE Comment - Batch Demo Catalyst Testing

Resolve Comment - CSTR Demo Catalyst Testing

Approve Final Report - CSTR Demo Catalyst Test

Batch Demo Catalyst Test Rpt (2nd Draft) Review

Resolve Comment - Batch Demo Catalyst Test (2nd)

Approve Final Report - Batch Demo Catalyst Test

NMR Studies (Work Scope Matrix 2.2.4.1) <HA>

Team Comment - NMR Testing Report

DOE Comment - NMR Testing Report

Resolve Comment - NMR Testing Report
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORNL2024 5 83 29NOV00 05DEC00 TK

WAORNL2025 0 87 05DEC00 TK

TPB - Synergism Set II

WATPB222U 3 744 04JAN01 08JAN01 MJB

WATPB222Z 3 744 04JAN01 08JAN01 MJB

WATPB226N 3 744 04JAN01 08JAN01 MJB

Batch Scale Test (Real Waste)

WATPB23 94* -1 30MAY00A 06APR01 MJB

WATPB230D 14 -1 27FEB01 16MAR01 MJB

WATPB230D2 8 -1 19MAR01 29MAR01 KJR

WATPB230D3 10 -1 19MAR01 30MAR01 JWM

WATPB230D4 5 -1 02APR01 06APR01 DW

WATPB230D5 0 -1 06APR01 KJR

WATPB2313D 82* -1 08AUG00A 09FEB01 MJB

WATPB2313F 10 -1 12FEB01 26FEB01 MJB

WATPB2313G 10 640 27FEB01 12MAR01 MJB

WATPB2313H 60 640 13MAR01 06JUN01 MJB

WATPB2313I 0 08AUG00A 31OCT00A MJB

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Prepare Final Report - NM R Testing

Issue final report (NMR Testing)

Synergism Set II Hg Form Tests - Disp of Waste

Syn Set II Hg Surrogate Tests  - Disp of Waste

Synergism Set II H2 Tests  - Dispose of Waste

Batch Scale Testing (Real Waste)            <HA>

Issue Real Waste Testing Draft Report

Team Comment - Real Waste Testing

DOE Comment - Real Waste Testing

Resolve Comment -  Real Waste Testing

Approve Report -  Real Waste Testing

Conduct Tank <13>  Low Temp Test

Analyze Tank <13>  Low Temp Test

Clean-up Tank <13>  Low Temp Tests

Disposition Tank <13>  Low Temp Test Waste

Conduct Tank <13>  45 Deg Tests

(Ran out of Sample)
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WATPB2313K 0 01NOV00A 14NOV00A MJB

WATPB2313L 10 666 02APR01 16APR01 MJB

WATPB2313M 10 666 17APR01 30APR01 MJB

WATPB2326D 82* -1 08AUG00A 09FEB01 MJB

WATPB2326F 10 -1 12FEB01 26FEB01 MJB

WATPB2326G 10 640 27FEB01 12MAR01 MJB

WATPB2326H 60 640 13MAR01 06JUN01 MJB

WATPB2326I 82* -1 08AUG00A 09FEB01 MJB

WATPB2326K 10 -1 12FEB01 26FEB01 MJB

WATPB2326L 10 690 27FEB01 12MAR01 MJB

WATPB2326M 10 690 13MAR01 26MAR01 MJB

WATPB2330D 82* -1 08AUG00A 09FEB01 MJB

WATPB2330F 10 -1 12FEB01 26FEB01 MJB

WATPB2330G 10 640 27FEB01 12MAR01 MJB

WATPB2330H 60 640 13MAR01 06JUN01 MJB

WATPB2330I 82* -1 08AUG00A 09FEB01 MJB

WATPB2330K 10 -1 12FEB01 26FEB01 MJB

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Analyze Tank <13>  45 Deg Tests

Clean-up Tank <13>  45 Deg Tests

Disposition Tank <13>  45 Deg Tests

Conduct tank <26>  Low Temp Test

Analyze Tank <26>  Low Temp Test

Clean-up Tank <26>  Low Temp Tests

Disposition Tank <26>  Low Temp Test Waste

Conduct Tank <26>  45 Deg Tests

Analyze Tank <26>  45 Deg Tests

Clean-up Tank <26>  45 Deg Tests

Disposition Tank <26>  45 Deg Tests

Conduct tank <30>  Low Temp Test

Analyze Tank <30>  Low Temp Test

Clean-up Tank <30>  Low Temp Tests

Disposition Tank <30>  Low Temp Test Waste

Conduct Tank <30>  45 Deg Tests

Analyze Tank <30>  45 Deg Tests
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WATPB2330L 10 690 27FEB01 12MAR01 MJB

WATPB2330M 10 690 13MAR01 26MAR01 MJB

WATPB2335D 82* -1 08AUG00A 09FEB01 MJB

WATPB2335F 10 640 12FEB01 26FEB01 MJB

WATPB2335G 10 640 27FEB01 12MAR01 MJB

WATPB2335H 60 640 13MAR01 06JUN01 MJB

WATPB2335I 82* -1 08AUG00A 09FEB01 MJB

WATPB2335K 10 -1 12FEB01 26FEB01 MJB

WATPB2335L 10 690 27FEB01 12MAR01 MJB

WATPB2335M 10 690 13MAR01 26MAR01 MJB

WATPB2346D 82* -1 08AUG00A 09FEB01 MJB

WATPB2346F 10 -1 12FEB01 26FEB01 MJB

WATPB2346G 10 640 27FEB01 12MAR01 MJB

WATPB2346H 60 640 13MAR01 06JUN01 MJB

WATPB2346I 82* -1 08AUG00A 09FEB01 MJB

WATPB2346K 10 -1 12FEB01 26FEB01 MJB

WATPB2346L 10 690 27FEB01 12MAR01 MJB

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Clean-up Tank <30>  45 Deg Tests

Disposition Tank <30>  45 Deg Tests

Conduct tank <35>  Low Temp Test

Analyze Tank <35>  Low Temp Test

Clean-up Tank <35>  Low Temp Tests

Disposition Tank <35>  Low Temp Test Waste

Conduct Tank <35>  45 Deg Tests

Analyze Tank <35>  45 Deg Tests

Clean-up Tank <35>  45 Deg Tests

Disposition Tank <35>  45 Deg Tests

Conduct tank <46>  Low Temp Test

Analyze Tank <46>  Low Temp Test

Clean-up Tank <46>  Low Temp Tests

Disposition Tank <46>  Low Temp Test Waste

Conduct Tank <46>  45 Deg Tests

Analyze Tank <46>  45 Deg Tests

Clean-up Tank <46>  45 Deg Tests
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WATPB2346M 10 690 13MAR01 26MAR01 MJB

WATPB237D 82* -1 08AUG00A 09FEB01 MJB

WATPB237F 10 -1 12FEB01 26FEB01 MJB

WATPB237G 10 640 27FEB01 12MAR01 MJB

WATPB237H 60 640 13MAR01 06JUN01 MJB

WATPB237I 82* -1 08AUG00A 09FEB01 MJB

WATPB237K 10 -1 12FEB01 26FEB01 MJB

WATPB237L 10 690 27FEB01 12MAR01 MJB

WATPB237M 10 690 13MAR01 26MAR01 MJB

X-Ray Absorption Spectroscopy

WATPB2201 464* 311 30MAR00A 26SEP02 RAP

WATPB2201N 0* 27SEP00A 06NOV00A RAP

WATPB2201P 6 759 06NOV00A 29NOV00 KJR

WATPB2201R 5 759 30NOV00 06DEC00 KJR

WATPB2201S 5 759 30NOV00 06DEC00 JWM

WATPB2201T 5 759 07DEC00 13DEC00 MJB

WATPB2201U 0 759 13DEC00 MJB

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Disposition Tank <46>  45 Deg Tests

Conduct tank <7>  Low Temp Test

Analyze Tank <7>  Low Temp Test

Clean-up Tank <7>  Low Temp Tests

Disposition Tank <7>  Low Temp Test Waste

Conduct Tank <7>  45 Deg Tests

Analyze Tank <7>  45 Deg Tests

Clean-up Tank <7>  45 Deg Tests

Disposition Tank <7>  45 Deg Tests

X-Ray Absorption Spectroscopy (EXAFS)       <HA>

EXAFS Study - Draft Report

EXAFS Study - SRTC Review

Team Review Report - EXAFS Study

DOE Review Report -  EXAFS Study

Resolve comments -  EXAFS Study

Approve Vendor  Report - EXAFS Study
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

XAFS Studies for Catalyst Identification
Experimental Methods - XAFS Studies

WATPB21300 210* 565 18OCT00A 21SEP01 MJB

WATPB21302 8* 660 18OCT00A 01DEC00 MJB

WATPB21304 0 660 01DEC00 MJB

WATPB21306 0 31OCT00A MJB

WATPB21314 21 597 05FEB01* 06MAR01 MJB

WATPB21316 20 579 02APR01* 30APR01 MJB

WATPB21318 15 579 01MAY01 21MAY01 MJB

WATPB21320 29 627 01MAY01 11JUN01 MJB

WATPB21322 5 627 12JUN01 18JUN01 JWM

WATPB21324 5 627 12JUN01 18JUN01 KJR

WATPB21326 5 627 19JUN01 25JUN01 MJB

WATPB21328 0 627 25JUN01 MJB

WATPB21330 14 579 22MAY01 11JUN01 MJB

WATPB21332 20 565 02JUL01* 30JUL01 MJB

WATPB21334 15 565 31JUL01 20AUG01 MJB

WATPB21336 12 565 21AUG01 06SEP01 MJB

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

STTP Catalyst XAFS Testing                  <HA>

(Not tied to downselect)

XAFS - Develop Contract for XFAS Studies

XAFS - Award Contract

XAFS - Beam Time Confirmation

Prepare HLW Samples

SSTPB Catalyst XAFS - Testing

XAFS Select Test Conditions for Final Case

XAFS - Draft Interim Report - STTP Catalyst

XAFS - DOE Review Interim Report STTP Catalyst

XAFS - Team Review Interim Report - STTP Catalys

XAFS - Revise Interim Report - STTP Catalyst

XAFS Approve Interim Report - STTP Catalyst

XAFS - Prepare Final HLW Samples

XAFS - Final Sample Testing

XAFS - Analyze Data

XAFS - Draft Final Report - STTP Catalyst
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WATPB21338 5 565 07SEP01 13SEP01 JWM

WATPB21340 5 565 07SEP01 13SEP01 KJR

WATPB21342 6 565 14SEP01 21SEP01 MJB

WATPB21344 0 565 21SEP01 KJR

WATPB21352 0 18OCT00A 14NOV00A LNO

WATPB21354 0 736 18JAN01* LNO

WATPB21356 0 697 15MAR01* LNO

TPB - Solubility Data
Bench Scale CSTR Testing (20 L)

WAORN3001 96* 2 01OCT99A 03APR01 JW

WAORN3070 25* 12 20JUN00A 25DEC00 JW

WAORN3208 0 19OCT00A 01NOV00A JW

WAORN3209 8* 27 19OCT00A 30NOV00 JW

WAORN3210 25* 12 19OCT00A 25DEC00 JW

WAORN3211 20* 12 19OCT00A 18DEC00 JW

WAORN3212 0 19OCT00A 27OCT00A JW

WAORN3213 0 02NOV00A 17NOV00A JW

WAORN3214 0 23OCT00A 08NOV00A JW

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

XAFS - DOE Review Final Report STTP Catalyst

XAFS - Team Review Final Report

XAFS - Revise Final Report STTP Catalyst

XAFS Approve Final Report - STTP Catalyst

Award Catalyst Consultants Contracts

First Catalyst Consultant Meeting

Second Catalyst Consultant Meeting

Bench Scale CSTR Studies                    <HA>

CSTR Cold Open Loop Tests                   <HA>

Wash Product Slurry From Test 4

And Generate Recycle Filtrate for Test 5.

Sample Analysis & Data Review

CSTR Cleanup, Improvement, Inspection       <HA>

Drain, Cleanup & Repair CSTR Feed System

Camera System - Procure, Test, Modify

(For CSTR Inspection)

Drain, Clean, Inspect CSTR System

Develop Plans for Improved Pd/Hg Addition System

(And Improved CSTR Sample Flow Valve)
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORN3215 5 12 19DEC00* 25DEC00 JW

WAORN3216 96* 2 13NOV00A 03APR01 JW

WAORN3217 0 13NOV00A 14NOV00A JW

WAORN3218 12* 8 20NOV00 11DEC00 KJR

WAORN3219 4 12 12DEC00 15DEC00 JW

WAORN3220 0 12 15DEC00 JW

WAORN3221 14* 21 17NOV00A 08DEC00 JW

WAORN3222 2 16 18DEC00 19DEC00 JW

WAORN3223 3 20 11DEC00* 13DEC00 JW

WAORN3224 5 2 02JAN01* 08JAN01 JW

WAORN3225 10 2 09JAN01 22JAN01 JW

WAORN3226 19 2 12JAN01 07FEB01 JW

WAORN3227 0 653 07FEB01 JW

WAORN3228 20 650 08FEB01 07MAR01 JW

WAORN3229 25 2 08FEB01 14MAR01 JW

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Install & Test Improved Pd/Hg Feed System

(And Sample Flow Valve Improvement)

CSTR Closed Loop Hot Cell Test Five         <HA>

Prepare Test Plan for Closed Loop Test

And Distribute For Preliminary Review Comments

SRTC Review of Closed Loop Test Plan

Address Comment, Issue Closed Loop Test Plan

Milestone A.2.1-1Issue Test Plan - Closed Loop

Revise Operating Procedures - Closed Loop Test

Train Operators for Closed Loop Operations

Prepare Shift Schedule for CSTR Tests

Prepare Simulants And Chemical Feeds

Conduct Closed Loop Hot Cell CSTR Test # 5

(Impacted by Resource Availability)

Sample Analysis & Data Review - Test # 5

Decision - Proceed with Test Six (?)

CSTR Cleanup

Prepare Final Report for Test 3, 4, & 5

(Covers Tests 3, 4, & 5)
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORN3230 0 2 14MAR01 JW

WAORN3231 4 1 15MAR01 21MAR01 KJR

WAORN3232 5 2 15MAR01 21MAR01 JWM

WAORN3233 5 2 22MAR01 28MAR01 JW

WAORN3234 4 2 29MAR01 03APR01 JW

WAORN3235 10 653 08FEB01 21FEB01 JW

WAORN3236 2 653 22FEB01 23FEB01 JW

WAORN3237 5 653 26FEB01* 02MAR01 JW

WAORN3238 11 650 08MAR01 22MAR01 JW

WAORN3239 24 660 13MAR01 13APR01 JW

WAORN3240 30 671 23MAR01 03MAY01 JW

WAORN3241 26 650 23MAR01 27APR01 JW

WAORN3242 0 650 27APR01 JW

WAORN3243 7 512 30APR01 09MAY01 KJR

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

HQ Milestone A2.1-2 Issue Draft Report

DOE HQ Milestone
TTP A.2.-2, Issue report for summarizing CSTR
operations (antifoam and catalyst activation
testing) in support of technology downselection
30 Mar 01
(added this SCIF)

Team Comment - Test 3, 4, & 5 Report

DOE - SR Comment - Test 3, 4, & 5

Resolve Comment Test 3, 4, & 5

Approve & Issue Final Report

Revise & Reissue Test  Plan & Procedures -Test 6

(As Necessary)

Train Operators to Revised Plans & Procedures

Prepare Simulant - CSTR Closed Loop Test 6

Conduct Closed Loop Hot Cell CSTR Test #6

Test with Catalyst
Matrix Item 2.4.2

Sample analysis - Test # 6

CSTR cleanup, waste disposal,

Place in Safe Standby

Evaluate Test Results&Prepare Draft Final Report

HQ Milestone A2.1-2 Issue Draft Report

DOE HQ Milestone
TTP A.2.-2, Issue report for summarizing CSTR
operations (antifoam and catalyst activation
testing) in support of technology downselection
30 Mar 01
NB: Not currently tied to downselection -

Team Comment - TPB Solubility Test 6 Report
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAORN3244 10 642 30APR01 11MAY01 JWM

WAORN3245 10 642 14MAY01 25MAY01 JW

WAORN3246 5 650 28MAY01 01JUN01 JW

WAORN3247 72* 565 21JUN01 28SEP01 JW

WAORN3248 10 560 21JUN01* 05JUL01 JW

WAORN3249 30 560 06JUL01 16AUG01 JW

WAORN3250 20 560 17AUG01 14SEP01 JW

WAORN3251 10 560 17SEP01 28SEP01 JW

WAORN3252 5 565 17SEP01 21SEP01 JW

TPB - Antifoam Physical Properties
Antifoam Test - Simulant Waste - Bench Scale

WATPB51000 1* 774 03APR00A 20NOV00 DPL

WATPB52940 0 04OCT00A 30OCT00A DPL

WATPB52950 0 774 20NOV00 KJR

Antifoam - Irradiated Test

WATPB53000 64* 616 18SEP00A 23FEB01 JRH

WATPB53030 0 18SEP00A 06NOV00A JRH

WATPB53040 0 06NOV00A JRH

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

DOE - SR Comment - TPB Solubility Test 6 Report

Resolve Comment - Test 6 Solubility Report

Approve & Issue Final Report -Test 6

Tie to downselect made thru test five..

 CSTR D&D                                   <HA>

CSTR D&D - Chemical Clean Equipment

Start Restrained by end of ASTEAM950 -
DOE Technology Selection

CSTR D&D - Disassemble Equipment

Remove Equipment from Cell &Package For Disposal

CSTR D&D - Cell Wipe Down

CSTR D&D - Transport Package to Disposal Area

IIT Recommendation                          <HA>

Antifoam Test- Incorporate Comments to Report

Antifoam Test- Approve Report, Final Recommend

Irradiated Antifoam Testing                 <HA>

Impact of irradiation on IITB 52 on:
       CSTR Precipitation
        Concentration
        Washing Cycles

Antifoam- Prepare Technical Task Plan

Assure Availability of Irradiation Chamber
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WATPB53050 0 06NOV00A 13NOV00A JRH

WATPB53060 0 14NOV00A 20NOV00A JRH

WATPB53070 0 616 22NOV00* JRH

WATPB53080 0 06NOV00A 14NOV00A JRH

WATPB53090 0 14NOV00A JRH

WATPB53100 18* 616 20NOV00A 20DEC00 JRH

WATPB53200 2 616 21DEC00 22DEC00 JRH

WATPB53310 22 616 27DEC00 26JAN01 JRH

WATPB53320 8 489 29JAN01 08FEB01 KJR

WATPB53330 10 616 29JAN01 09FEB01 JWM

WATPB53340 5 616 12FEB01 16FEB01 JRH

WATPB53350 4 616 20FEB01 23FEB01 JRH

WATPB53390 0 616 23FEB01 KJR

Antifoam Analytical Technique

WATPB54 31* 649 11OCT00A 08JAN01 DPL

Antifoam - Real Waste Test

WATPB56 70* 641 26FEB01 05JUN01 RAP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Antifoam- Review Technical Task Plan

Antifoam- Revise Technical Task Plan

Antifoam- Approve Technical Task Plan

Antifoam- Develop Quality  Plan

Antifoam- Approve Quality Plan

Antifoam Irradiation Test

Antifoam - Determine Irradiation Impacts

Determine Fate of IITB 52 in DWPF Processes

Fate of IITB 52 in DWPF Processes:
         Hydrolysis Step
         Impact on Kinetics of Hydrolysis

Antifoam Report - Team Comment

Antifoam  Report - DOE Comments

Antifoam  Report - Resolve Comments

Antifoam Report - Incorporate Comments

Antifoam Report - Approve

Antifoam Analytical Technique Development

SCIF Pending

Real Waste Antifoam Test                    <HA>
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WATPB56A 15 616 26FEB01 16MAR01 RAP

WATPB56C 15 616 19MAR01 06APR01 RAP

WATPB56E 15 616 09APR01 30APR01 RAP

WATPB56G 15 616 01MAY01 21MAY01 RAP

WATPB56J 10 616 22MAY01 05JUN01 KJR

WATPB56K 0 641 05JUN01 KJR

WATPB56P 20 616 13JUN01 11JUL01 RAP

TPB Real Waste Testing
TPB Real Waste Testing
WATPB4400 101* -8 18SEP00A 18APR01 JTC

WATPB4401 3* 772 18SEP00A 22NOV00 JTC

WATPB4409 0 11OCT00A 20OCT00A TBP

WATPB4411 3* 772 20OCT00A 22NOV00 TBP

WATPB4414B 10* 56 30OCT00A 05DEC00 TBP

WATPB4414C 5 761 05DEC00* 11DEC00 TBP

WATPB4425 5* -5 20NOV00 29NOV00 LC

WATPB4427 0 23OCT00A 15NOV00A LC

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Real Waste Antifoam Test - Prepare for Tests

Schedule to be further detailed after
irradiation tests
(Driven by ASTPB53390 - Antifoam Report - Approv

Real Waste/Lab Scale Test w/Most Effective Agent

Real Waste Antifoam Test - Analyze Tests

Draft Real Waste Antifoam Test Report

Review/Approve Real Waste Antifoam Test Report

Approve Real Waste Antifoam Test Report

NB: Not currently tied to downselect

Real Waste Antifoam Test - Dispose of Waste

TPB Real Waste Testing                      <HA>

Prepare Task Initiation Documents           <HA>

Review /Approve TTP for Real Wst Design/Testing

Issue TTP for Real Wst Design/Testing

Characterize SampleTesting on Real Waste

Tied to Unloading of Tank 37 Sample for CSSX
Real Waste Testing ASCXS2303

Perform AntifoamTesting on Real Waste

Tied to Unloading of Tank 37 Sample for CSSEX
Real Waste Testing ASCXS2303

Develop Design Output                       <HA>

Develop/Produce Design - Real Waste Test
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WATPB4429 0* 23OCT00A 08NOV00A LC

WATPB4431 3* -8 15NOV00A 27NOV00 LC

WATPB4433 2 -8 28NOV00 29NOV00 LC

WATPB4435 21* -10 18SEP00A 20DEC00 TBP

WATPB4436 13* -2 18SEP00A 08DEC00 TBP

WATPB4437 15 -10 28NOV00 18DEC00 TBP

WATPB4441 2 -10 19DEC00 20DEC00 TBP

WATPB4445 28* -10 21DEC00 01FEB01 TBP

WATPB4447 5 -10 21DEC00 29DEC00 TBP

WATPB4449 20 12 30NOV00 29DEC00 TBP

WATPB4451 5 -10 02JAN01 08JAN01 TBP

WATPB4453 5 -10 09JAN01 15JAN01 TBP

WATPB4454 29 -9 30NOV00 12JAN01 TBP

WATPB4455 5 -10 16JAN01 22JAN01 TBP

WATPB4457 3 -10 23JAN01 25JAN01 TBP

WATPB4459 2 -10 26JAN01 29JAN01 TBP

WATPB4461 3 -8 30JAN01 01FEB01 TBP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Develop Produce Controls Design

Review/ Approve Design for Real Waste Test

Major Change in Scope
Evaluate Schedule/Cost Impact 27 November

Issue Design for Real Waste Test

Obtain Equipment                            <HA>

Procure Equipment

Offsite Equipment/ I/O or PLC Rack
Potential Schedule Slippage - Computer Delivery

Fabricate Equipment Rack

Perform Fabrication Checkout

Assemble Equipment                          <HA>

Assemble Rack

Develop/Write Ops instructions

Install I/O Wiring

Perform Instrument Calibration

Develop Software

Load Software & Configure DAS

Perform Checkout and Water Test

Recheck I/O Wiring

Resolve Water test issues
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WATPB4465 11* -8 02FEB01 16FEB01 TBP

WATPB4467 2 -9 02FEB01 05FEB01 TBP

WATPB4469 2 -9 31JAN01 01FEB01 TBP

WATPB4471 5 -9 06FEB01 12FEB01 TBP

WATPB4473 7 -13 13FEB01 19FEB01 TBP

WATPB4474 2 -8 06FEB01 07FEB01 TBP

WATPB4475 6 -9 05FEB01 12FEB01 TBP

WATPB4477 5 8 20FEB01 26FEB01 TBP

WATPB4479 5 -8 20FEB01 26FEB01 TBP

WATPB4481 14* -8 27FEB01 16MAR01 TBP

WATPB4482 3 -8 27FEB01 01MAR01 TBP

WATPB4483 2 -8 27FEB01 28FEB01 TBP

WATPB4484 1 -8 01MAR01 01MAR01 TBP

WATPB4485 3 -8 27FEB01 01MAR01 TBP

WATPB4486 3 -8 27FEB01 01MAR01 TBP

WATPB4487 3 -8 02MAR01 06MAR01 TBP

WATPB4489 3 -8 07MAR01 09MAR01 TBP

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Simulant Testing Run                        <HA>

Perform Readiness Review

Issue Operator Training Package

Equipment Checkout and Preparation

Perform Simulant Test

Perform Conduct of R&D Checklist

Prepare Simulant for Test Runs

Analyze Simulant Test Results

Resolve Simulant Test Run Issues

Real Waste Test Run                         <HA>

Clean Test Rig

Perform Readiness Review

Resolve Readiness Review Issues

Prepare Hot Cell for Installation

Perform JHA

Install Equipment into Hot Cell

Prepare Equipment for Active Test Run

Sheet 70 of 77



Sheet 71 of 77

Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WATPB4491 7 -10 10MAR01 16MAR01 TBP

WATPB4493 10 -8 19MAR01 30MAR01 TBP

WATPB4495 10 676 02APR01 16APR01 TBP

WATPB4499A 20* -8 21MAR01 18APR01 TBP

WATPB4499B 10 -8 21MAR01 03APR01 TBP

WATPB4499E 5 -8 04APR01 10APR01 TBP

WATPB4499F 5 -8 04APR01 10APR01 JWM

WATPB4499G 2 -8 11APR01 12APR01 TBP

WATPB4499H 3 -8 16APR01 18APR01 TBP

WATPB4499I 0 -8 18APR01 KJR

Selection Support  & Engineering
SPP - Citizen's Advisory Group Meetings

WACAB0000 368* 249 04NOV99A 26SEP02 KJR

WACAB2001 163* 454 24OCT00A 17SEP01 KJR

WACAB210 0 24OCT00A KJR

WACAB212 0 01NOV00A KJR

WACAB214 0 603 18DEC00* KJR

WACAB216 0 590 15JAN01* KJR

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Perform Active Test Run

Analyze Samples

Dispose of Waste Samples

Real Waste Test Report                      <HA>

Draft Report - Hot Cell TPB Real Waste Test

Team Comment Report - Hot Cell TPB Real Waste

DOE Comment -Hot Cell TPB Real Waste Test

Resolve Comments - TPB Real Waste Test

Prepare Final Report - Hot Cell TPB Real Waste

Approve Report - Hot Cell TPB Real Waste Test

CAB Salt Processing Focus Group Interface   <HA>

Citizen's Advisory Board Meetings -2001     <HA>

Plug dates for CAB Meetings

Citizen's Advisory Board Meeting

Citizen's Advisory Board Meeting

Citizen's Advisory Board Meeting

Citizen's Advisory Board Meeting
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WACAB218 0 567 26FEB01* KJR

WACAB220 0 555 19MAR01* KJR

WACAB222 0 540 16APR01* KJR

WACAB224 0 520 21MAY01* KJR

WACAB226 0 505 18JUN01* KJR

WACAB228 0 490 16JUL01* KJR

WACAB230 0 470 20AUG01* KJR

WACAB232 0 454 17SEP01* KJR

WAFGM2001 156* 461 01NOV00A 04SEP01 KJR

WAFGM310 0 01NOV00A KJR

WAFGM320 0 07NOV00A KJR

WAFGM330 0 610 05DEC00* KJR

WAFGM340 0 593 09JAN01* KJR

WAFGM350 0 577 06FEB01* KJR

WAFGM360 0 562 06MAR01* KJR

WAFGM370 0 546 03APR01* KJR

WAFGM380 0 531 01MAY01* KJR

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Citizen's Advisory Board Meeting

Citizen's Advisory Board Meeting

Citizen's Advisory Board Meeting

Citizen's Advisory Board Meeting

Citizen's Advisory Board Meeting

Citizen's Advisory Board Meeting

Citizen's Advisory Board Meeting

Citizen's Advisory Board Meeting

CAB Salt Processing Focus Group (FY 2001) <HA>

Salt Processing Focus Group Meeting

Salt Processing Focus Group Meeting

Salt Processing Focus Group Meeting

Exact Dates to be Determined

Salt Processing Focus Group Meeting

Salt Processing Focus Group Meeting

Salt Processing Focus Group Meeting

Salt Processing Focus Group Meeting

Salt Processing Focus Group Meeting
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WAFGM390 0 513 04JUN01* KJR

WAFGM410 0 493 10JUL01* KJR

WAFGM420 0 477 07AUG01* KJR

WAFGM430 0 461 04SEP01* KJR

Common System Design Documents

WADOC1000 106* 511 09OCT00A 05JUN01 RWB

WADOC1010 0* 09OCT00A 30OCT00A RWB

WADOC1020 0 30OCT00A 13NOV00A RWB

WADOC1030 4* 511 14NOV00A 28NOV00 RWB

WADOC1050 5 511 29NOV00 06DEC00 RWB

WADOC1060 6 511 07DEC00 18DEC00 RWB

WADOC1070 91 511 19DEC00 05JUN01 RWB

WADOC1199 0 511 05JUN01 RWB

Liason Meetings

WAMTG110 0 625 28DEC00 JWM

WAMTG120 0 625 28MAR01 JWM

WAMTG130 0 625 28JUN01 JWM

WATAG160 0 25OCT00A 27OCT00A JWM

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Salt Processing Focus Group Meeting

Salt Processing Focus Group Meeting

Salt Processing Focus Group Meeting

Salt Processing Focus Group Meeting

Develop Common System Design Documents      <HA>

Develop System Boundary, Acronyms

Identify Process System Interfaces

Position Paper - Common Systems

Develop & Issue

Select Common Systems

Evaluate Schedule & Funding- Common Systems

Develop Selected Design Input Documents

Formal Release of Design Input Documents

DOE Quarterly Programmatic Review

DOE Quarterly Programmatic Review

DOE Quarterly Programmatic Review

DOE - Technical Advisory Team  - Oct Meeting

Plug Meetings added this SCIF
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WATAG180 2 671 08DEC00* 11DEC00 JWM

WATAG190 2 671 28DEC00 29DEC00 JWM

WATAG200 2 671 30JAN01 31JAN01 JWM

WATAG210 2 671 02MAR01 05MAR01 JWM

WATAG220 2 671 03APR01 04APR01 JWM

WATAG230 2 671 20APR01 23APR01 JWM

Custom Model Conversion

WAPROC0402 0* 04OCT99A 14NOV00A JTC

WAPROC0479 0 14NOV00A JTC

WAPROC0492 0 08JUN00A 14NOV00A JTC

WAPROC0498 0 14NOV00A JTC

Supplemental Environmental Impact Statement

WASEIS1600 8* 0 15SEP00A 01DEC00 JWM

WASEIS1900 0 0 01DEC00 JWM

WASEIS2100 5 0 01DEC00 07DEC00 JWM

WASEIS2300 0 0 07DEC00 JWM

WASEIS2400 6 0 08DEC00 15DEC00 JWM

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

DOE - Technical Working Group - December Meeting

Exact Date TBD

DOE - Technical Working Group - January Meeting

Exact Date TBD

DOE - Technical Working Group - Meeting

Exact Date TBD

DOE - Technical Working Group - Meeting

Exact Date TBD

DOE - Technical Working Group - Meeting

Exact Date TBD

DOE - Technical Working Group -  Meeting

Exact Date TBD

Custom Modelling                           <HA>

FY 2000 Custom Modelling Complete

Custom Modeller Validation

Approve Custom Modeller Validation

NUS - Incorporate Comments to Draft SEIS

NUS - Issue Concurrence Draft SEIS to HQ

DOEHQ - Review & Approve Draft SEIS

Draft for EH-1 targetted for October 6.
Assumes that date of SEIS to EPA will be
supported despite potential delays
in incorporation of comments to the draft SEIS

NUS - Camera Ready Approved Draft SEIS

DOE - Print & Distribute Draft SEIS
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WASEIS2900 0 0 15DEC00 JWM

WASEIS3100 7 0 15DEC00 21DEC00 JWM

WASEIS3200 47 0 22DEC00 06FEB01 JWM

WASEIS3300 1 26 09JAN01 09JAN01 JWM

WASEIS3410 1 26 11JAN01 11JAN01 JWM

WASEIS3420 25 0 07FEB01 14MAR01 JWM

WASEIS3440 20 0 07FEB01 14MAR01 KJR

WASEIS3510 55 0 15MAR01 01JUN01 JWM

WASEIS3512 14 65 15MAR01 28MAR01 KJR

WASEIS3520 0 -13 20JUN01 JWM

WASEIS3530 29 -5 21JUN01 01AUG01 JWM

WASEIS3600 16 -5 02AUG01 23AUG01 JWM

WASEIS3710 0 -5 23AUG01 JWM

WASEIS3720 7 -6 24AUG01 30AUG01 JWM

WASEIS3730 6 -5 24AUG01 31AUG01 JWM

WASEIS3900 0 -1 07SEP01 JWM

WASEIS4100 7 -14 08SEP01 14SEP01 JWM

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

DOE - File Draft SEIS with EPA

EPA - Publish Notice of Availability-Draft SEIS

DOE - 45 Day Public Comment Period

DOE - Public Meeting - Columbia SC

DOE - Public Meeting- North Augusta SC

NUS - Evaluate/Disposition Public Comments

Salt Team - Evaluate/Disposition Public Comments

DOE-HQ  - Review Final SEIS Prior to Selection

Salt Team - Review Final SEIS Prior to Selection

DOE-HQ - Technology Selection

Driven by Technology Down Selection

DOE-HQ  - Review Final SEIS After Selection

Resolve & Incorporate HQ Comment

NUS - Camera Ready, Approved Final SEIS

DOE - Print & Distribute Final SEIS

NUS - SEIS Administrative Record File

DOE- File Final SEIS with EPA

EPA- Publish Notice of Availability - Final SEIS
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

WASEIS4200 30 -14 15SEP01 14OCT01 JWM

Pilot Plant (Technical Demonstration Unit)
Technical Demonstration Unit - Summary

WATDU0000 427* 348 18OCT00A 05AUG02 RWB

TDU - Conceptual Engineering

WATDU1000 283* 392 18OCT00A 09JAN02 RWB

WATDU1050 140* 394 18OCT00A 13JUN01 RWB

WATDU1100 140* 394 18OCT00A 13JUN01 RWB

WATDU1210 50 484 20NOV00 02FEB01 RWB

WATDU1400 21 394 14JUN01 13JUL01 LC

WATDU1700 16 312 18JUN01 16JUL01 LC

WATDU1710 0 312 16JUL01 KJR

WATDU1720 80 312 17JUL01 06DEC01 LC

WATDU1740 30 312 29OCT01 20DEC01 LC

WATDU1800 8 312 10DEC01 20DEC01 KJR

WATDU1810 0 312 20DEC01 KJR

TDU - Design for Late Wash D & R

WATDU1220 50 501 05FEB01 17APR01 RWB

WATDU1240 44 501 18APR01 19JUN01 LC

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

DOE - Thirty Day Waiting Period

TDU- Planning, Development, Implementation <HA>

All TDU Activities new for FY 01
Detail to be clarified by SCIF at a later date

Design Technical Demonstration Unit         <HA>

Develop TDU Functions and Requirements

TDU Planning and Preparation

TDU - Late Wash Configuration Evaluation

Re-assess  TDU Schedule

SI - Develop F&R TDU Systems

DA - Approve TDU Functions and Requirements

DE - Develop TDU Systems Design

Prepare Estimates and Schedule Detail

DA - Review Conceptual TDU System Design

Team - Approve TDU Design Report

TDU - Design for Late Wash D & R

Construction - Perform Late Wash D & R
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Activity
ID

Work
Days

Float
Wk Days

Early
Start

Early
Finish

Lead

TDU - Case Specific Design & Engineering

WATDU1300 143* 392 14JUN01 09JAN02 LC

WATDU1730 80 312 17JUL01 06DEC01 LC

WATDU1910 8 312 26DEC01 09JAN02 LC

WATDU1920 0 392 09JAN02 LC

WATDU1930 100 392 10JAN02 03JUN02 LC

TD04

WATDU3000 297* 348 01NOV00A 29JAN02

WATDU3300 0 509 29JAN02

TD05

WATDU4000 130 348 30JAN02 05AUG02 LC

WATDU610 0 348 05AUG02 RWB

Technology Down Selection Process
Technology Down Selection Process

WATEAM910 0 -13 25APR01 KJR

WATEAM920 8 -13 26APR01 07MAY01 KJR

WATEAM930 0 -13 07MAY01 KJR

WATEAM940 31 -13 08MAY01 20JUN01 JWM

WATEAM950 0 -13 20JUN01 JWM

FY01 FY02
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

TDU - Specific Design                       <HA>

PC&T - Support TDU Equipment & Control Design

DE - Prepare Bid Packages for TDU Systems

TDU -  Arrange Permits

Team - Approve Individual S&T Reports

Team - Prepare Summary S & T Report

Team - Approve & Submit Summary S & T Report

DOE-SR  & HQ  - Technology Evaluation

DOE-HQ - Technology Selection
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

A-1  CST Stability/Cs Leaching/Manufacturing Rev

ASCST200 98* 123 19NOV99A 04OCT00 DDW 0.00

ASCST21 203* 18 21FEB00A 08MAR01 WRW 262.48

ASCST212 4* 217 03JAN00A 22MAY00 WRW 1.84

ASCST23 156* 65 03JAN00A 29DEC00 DDW 209.43

ASCST24 35* 186 03JAN00A 06JUL00 FF 16.14

ASCST52 153* 68 03JAN00A 22DEC00 FF 106.00

ASORNL2201 140* 83 01OCT99A 05DEC00 TK 0.00

ASORNL2202 0* 03NOV99A 18NOV99A TK 0.00

ASORNL2204 0* 22NOV99A 08FEB00A TK 0.00

ASORNL2211 74* 543 01OCT99A 31AUG00 TK 0.00

ASORNL2219 184* 433 12JAN00A 07FEB01 TK 0.00

ASORNL2225 118* 85 01OCT99A 02NOV00 TK 0.00

A-2 CST Size Reduction

ASCST1900 122* 99 19NOV99A 07NOV00 FGS 0.00

ASCST191 110* 111 17JAN00A 20OCT00 FGS 161.19

ASCST1911 110* 111 17JAN00A 20OCT00 FGS 0.00

ASCST192 50* 171 17JAN00A 27JUL00 FGS 7.40

ASCST193 35* 528 29SEP00 16NOV00 FGS 0.00

ASCST194 122* 99 17JAN00A 07NOV00 FGS 92.83

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

2.0 Cs Removal Kinetics & Equilibrium (FY00)<HA>

Cs Resin - Manufacturing Revisions with UOP <HA>

Effect of NaOH Pretreatment Tests  <HA>

CST Thermal Stability Issues  <HA>

Cs Kinetics (Real Waste Tests)     <HA>

AlkEarth Metals, Carbonate, Oxalate & Perox <HA>

CST Stability and Cs Leaching  <HA>

Plans and Safety Documents  <HA>

Develop TTP       <HA>

CST Batch Stability Leaching Long Term Test <HA>

Long Term Flow Through Column Studies <HA>

Data Collection and Reporting  <HA>

DWPF Waste Qualification, Feed Homogenity  <HA>

Develop Representative Sampling SRAT/SME <HA>

Cause of NonRepresentative HydraGard Sample <HA>

Develop and Test Size Reduction Method <HA>

Assess On-Line Particle Size Analyzers <HA>

Determine How to Suspend CST in DWPF <HA>

© Primavera Systems, Inc.

Start Date 01OCT98
Finish Date 16SEP02
Data Date 17MAY00
Run Date 17MAY00 18:38

Early Bar

Progress Bar

Critical Activity

FY2K
Westinghouse Savannah River
Salt Waste Disposition Program

CST / MST Research
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST195 95* 32 29SEP00 15FEB01 FGS 0.00

A-3 Engineering Filtration Studies

ASCST600 138* 519 19NOV99A 01DEC00 MRP 0.00

ASCST61 26* 511 14FEB00A 22JUN00 MRP 2.69

ASCST62 138* 519 24JAN00A 01DEC00 MRP 162.11

ASCST623 60* 477 24JAN00A 10AUG00 MRP 162.98

A-4 Waste CST/Precipitation/Kinetics

ASCST500 178* 479 19NOV99A 31JAN01 DDW 0.00

ASCST51 107* 550 03JAN00A 17OCT00 DDW 42.19

ASORNL4001 114* 109 03NOV99A 27OCT00 TK 0.00

ASORNL4002 0* 03NOV99A 15FEB00A TK 0.00

ASORNL4004 0* 22NOV99A 30DEC99A TK 0.00

ASORNL4011 0* 03JAN00A 31MAR00A TK 0.00

ASORNL4014 18* 170 15FEB00A 12JUN00 TK 0.00

ASORNL4020 27* 136 01MAY00A 23JUN00 TK 0.00

ASORNL4023 82* 109 26JUN00 20OCT00 TK 0.00

Alternative Column Config, Gas Disengagement

ASCST8000 134* 523 08NOV99A 27NOV00 0.00

ASORNL5001 134* 533 03NOV99A 27NOV00 TK 0.00

ASORNL5002 0* 03NOV99A 30DEC99A TK 0.00

ASORNL5006 33* 634 17JAN00A 05JUL00 TK 0.00

ASORNL5015 58* 535 04JAN00A 09AUG00 TK 0.00

ASORNL5017 8* 631 04JAN00A 26MAY00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Demo Feed of CST/Sludge/Frit Slurry to Melter HA

6.0 Engineering Filtration Studies          <HA>

Role of TPB in Filtration   <HA>

Improve Filtration Rates & Flows <HA>

Cross-flow Filter Optimization FRED Testing <HA>

5.0 CST Precip/Kinetics Issues (Simulant) <HA>

Stability of Simulated Waste Solutions  <HA>

Waste and Simulant Precipitation Issues <HA>

Plans and Safety Documents   <HA>

Develop TTP       <HA>

Initial SolGasMix Calculations       <HA>

Laboratory Confirmation Tests        <HA>

SolGasMix Calculations with CST Components <HA>

Laboratory Confirmation Tests     <HA>

A-5  CST IX  - Alternate Column Studies     <HA>

Heat Transfer Calcs, Gas Disengagement      <HA>

ORNL - Plans and Safety Documents    <HA>

ORNL - Measure Thermal Conductivity  <HA>

ORNL - Prepare Tall Column System   <HA>

ORNL - Prepare Design Package    <HA>
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL5023 58* 535 16FEB00A 09AUG00 TK 0.00

ASORNL5039 66* 533 24AUG00 27NOV00 TK 0.00

ASZZDE5041 124* 533 17JAN00A 09NOV00 RK 0.00

A-6 Gas Generation Performance Improvements

ASCST300 14* 202 19NOV99A 06JUN00 DDW 0.00

ASCST311 14* 81 13JAN00A 06JUN00 DDW 6.25

ASORNL6001 156* 62 17MAY00 28DEC00 TK 0.00

ASORNL6002 0* 24MAR00A TK 0.00

ASORNL6004 0* 10NOV99A 21DEC99A TK 0.00

ASORNL6012 53* 72 09NOV99A 02AUG00 TK 0.00

ASORNL6031 53* 72 02FEB00A 02AUG00 TK 0.00

ASORNL6042 52* 73 05APR00A 01AUG00 TK 0.00

ASORNL6056 49* 565 03AUG00 11OCT00 TK 0.00

ASORNL6062 29* 64 22AUG00 02OCT00 TK 0.00

ASORNL6066 61* 62 03OCT00 28DEC00 TK 0.00

ASPCT6024 20* 131 02FEB00A 14JUN00 TRT 0.00

A-7 MST Adsorption Kinetics (Alpha Removal)

ASMST100 39* 182 19NOV99A 12JUL00 DTH 0.00

ASMST11 14* 207 12JAN00A 06JUN00 DTH 14.89

ASMST12 221* 342 29SEP00 16AUG01 DTH 0.00

ASMST13 39* 182 12JAN00A 12JUL00 DTH 28.89

ASMST14 38* 619 12JAN00A 11JUL00 DTH 5.10

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

ORNL - Prepare Tall Column Mock Up  <HA>

ORNL - Evaluate Gas Disengage Performance <HA>

DE - Gas Disengagement (GD)                 <HA>

Gas Generation (FY00)     <HA>

Gas Generation Calculations      <HA>

Gas Generation - Impact on CST Performance <HA>

Plans and Safety Documents     <HA>

Develop TTP         <HA>

Design and Fabricate HFIR Test Rig     <HA>

Develop Control System, Test HFIR Test Rig  <HA>

Test Plans, Procedures, & Safety Reviews    <HA>

HFIR In Pool Tests              <HA>

 Post HFIR Cold Test      <HA>

Data Collection and Reporting     <HA>

SRS PC&T Support  Control System HFIR Rig <HA>

1.0 Alpha Removal Kinetics & Equilibrium    <HA>

Sr/Actinide Removal at 5.6 M Na+  <HA>

MST Kinetics - Pu Oxidation State    <HA>

MST Kinetics - Honeywell NaT     <HA>

MST Kinetics - Alternate Materials    <HA>
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Activity
ID

Activity
Description

Rem
Dur

Total
Float

Early
Start

Early
Finish

SOW
Matrix

Lead

Caustic Side Solvent Extraction

CSSX - SRTC FY 2000 Related Activities

ASCX41 Solvent Radiolytic &
Chemical Stabililty    <HA>

213* 8 12APR00A 22MAR01 B411 RAP

ASCX411 External Radiation Tests
(Co-60 Source)     <HA>

71* 125 12APR00A 25AUG00 B411 RAP

ASCX412 Batch Equilibrium Hot Cell
Test (Interim Rpt)<HA

213* 8 12APR00A 22MAR01 B41A RAP

CSSX- ORNL FY2000 Related Activities

ASORN7004 Solvent Extraction
Development              <HA>

193* 30 07APR00A 20FEB01 CX1 LNK

ASORN7005 Solvent Preparation (TTP
ORNL CASD-1)       <HA>

49* -7 07APR00A 27JUL00 B313 LNK

ASORN7036 Flowsheet Test on Waste
Simulant TTP ANL-1 <HA>

126* 97 17MAY00 14NOV00 B310 LNK

ASORN7038 Improve Stage Efficiency
<HA>

44* 1 03APR00A 20JUL00 B311 LNK

ASORN7043 Contactor Stage Addition
<HA>

77* 77 07APR00A 06SEP00 B312 LNK

ASORN7048 Contactor Test With 3-4X
Solvent Recycle    <HA>

126* 97 03APR00A 14NOV00 B314 LNK

ASORN7058 Physical And Chemical
Properties            <HA>

148* 75 17MAY00 15DEC00 B510 LNK

ASORN7060 Partitioning and migration
of solute species <HA

89* 94 17MAY00 22SEP00 B510 LNK

ASORN7066 Solvent Thermal Stability
<HA>

101* 122 10MAY00A 10OCT00 B511 LNK

ASORN7070 Solvent Stability to External
Irradiation   <HA>

92* 83 30MAY00 09OCT00 B411 LNK

ASORN7075 Effect of waste feed
components             <HA>

91* 91 18MAY00 27SEP00 B520 LNK

ASORN7078 Phase behavior of primary
solvent components <HA

77* 94 05JUN00 22SEP00 B511 LNK

ASORN7081 Batch Contacting with
Single Cs-137 Spike <HA>

54* 80 03AUG00 18OCT00 B517 LNK

ASORN7085 Case 1: No Further
Experiments Are Necessary

10* 578 11SEP00 22SEP00 B517 LNK

ASORN7088 Case 2: Further
Experiments Are Necessary

28* 80 11SEP00 18OCT00 B517 LNK

ASORN7094 Solvent Stability
Study,Internal Irradiation

95* 76 16AUG00 29DEC00 B412 LNK

FY00 FY01
J F M A M J J A S O N D J F M A M J J A S

Solvent Radiolytic & Chemical Stabililty    <HA>

External Radiation Tests (Co-60 Source)     <HA>

Batch Equilibrium Hot Cell Test (Interim Rpt)<HA

Solvent Extraction Development              <HA>

Solvent Preparation (TTP ORNL CASD-1)       <HA>

Flowsheet Test on Waste Simulant TTP ANL-1 <HA>

Improve Stage Efficiency                    <HA>

Contactor Stage Addition                    <HA>

Contactor Test With 3-4X Solvent Recycle    <HA>

Physical And Chemical Properties            <HA>

Partitioning and migration of solute species <HA

Solvent Thermal Stability                   <HA>

Solvent Stability to External Irradiation   <HA>

Effect of waste feed components             <HA>

Phase behavior of primary solvent components <HA

Batch Contacting with Single Cs-137 Spike <HA>

Case 1: No Further Experiments Are Necessary  HA

Case 2: Further Experiments Are Necessary <HA>

Solvent Stability Study,Internal Irradiation <HA

© Primavera Systems, Inc.

Start Date 01OCT98
Data Date 17MAY00
Run Date 17MAY00 18:12

Early Bar

Progress Bar

Critical Activity

FY2K  

Westinghouse Savannah River
Salt Waste Disposition Program
Caustic Side Solvent Extraction
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Activity
ID

Activity
Description

Rem
Dur

Total
Float

Early
Start

Early
Finish

SOW
Matrix

Lead

ASORN7099 Project Report
<HA>

60* 496 25OCT00 19JAN01 B412 LNK

ASORN7108 Cs-137 Batch Irradiation
with Simulant      <HA>

182* 41 17MAY00 05FEB01 B412 LNK

ASORN7112 Simulant Preparation
<HA>

7* 126 10MAY00A 25MAY00 B413 LNK

ASORN7117 Hot Cell Batch Contacting
with Cs137 Test   <HA>

68* -7 03APR00A 23AUG00 B517 LNK

ASORN7126 Development of Batch
Equilibrium Test Plan

23* 12 03APR00A 19JUN00 B412 LNK

ASORN7133 Test preparation
<HA>

35* 12 12JUN00 01AUG00 B412 LNK

ASORN7134 Cs-137 Procurement
<HA>

30* 47 12JUN00 25JUL00 B412 LNK

ASORN7141 Execute Test Protocol
CTD-1                <HA>

130* 41 02AUG00 05FEB01 B412 LNK

ASORN7146 Case 1: Terminate Test in
4th Qtr FY 2000   <HA>

38* 129 08AUG00 29SEP00 B412 LNK

ASORN7151 Case 2: Terminate Test in
1st Qtr FY 2001 <HA>

126* 41 08AUG00 05FEB01 B412 LNK

ASORN7161 Cs-137 Irradiation
Contactor Test           <HA>

193* 30 17MAY00 20FEB01 B413 LNK

ASORN7163 Development of Test Plan
SOW Item 4.1.3 <HA>

15* 54 03APR00A 07JUN00 B413 LNK

ASORN7171 Execute Project Test Plan
CTD-2 <HA

209* 458 03APR00A 14MAR01 B413 LNK

ASORN7186 Case 1: Terminate Test in
4th Qtr FY 2000 <HA>

38* 85 18AUG00 11OCT00 B413 LNK

ASORN7191 Case 2: Terminate Test in
1st Qtr FY01 CTD-2 <HA

145* 458 18AUG00 14MAR01 B415 LNK

ASORN7203 CSSX Technology Transfer
<HA>

94* 12 17MAY00 29SEP00 B600 LNK

ASORN7205 Patent disclosure- 2nd
generation modifier  <HA>

45* 61 03APR00A 21JUL00 B600 LNK

ASORN7208 Patent disclosure on calix
synthesis        <HA>

85* 21 10MAY00A 18SEP00 B600 LNK

ASORN7211 Identify Commercial
Suppliers

59* 18 28JUN00 21SEP00 B600 LNK

ASORN7218 Project Technical &
Programmatic Management

116* 541 01JUN00 14NOV00 CX1 LNK

CSSX - Commercialization & Supply Assurance

ASCX33000 Solvent Commercialization-
Assure Supply    <HA>

464* 57 10MAY00A 16SEP02 B600 RWB

ASCX33300 Request For Information
<HA>

173* 10 10MAY00A 29MAR01 B600 RWB

ASCX33600 Request For Quotation
<HA>

133* 57 02APR01 28NOV01 B600 RWB

CSSX - Operating Chemical Supply & Fabrication

ASCX33900 CSSX   - Initial Commerical
Manufacture     <HA>

150* 57 13DEC01 16SEP02 B600 RWB

FY00 FY01
J F M A M J J A S O N D J F M A M J J A S

Project Report                              <HA>

Cs-137 Batch Irradiation with Simulant      <HA>

Simulant Preparation                        <HA>

Hot Cell Batch Contacting with Cs137 Test   <HA>

Development of Batch Equilibrium Test Plan  <HA>

Test preparation                            <HA>

Cs-137 Procurement                          <HA>

Execute Test Protocol  CTD-1                <HA>

Case 1: Terminate Test in 4th Qtr FY 2000   <HA>

Case 2: Terminate Test in 1st Qtr FY 2001 <HA>

Cs-137 Irradiation Contactor Test           <HA>

Development of Test Plan  SOW Item 4.1.3 <HA>

Execute Project Test Plan  CTD-2 <HA

Case 1: Terminate Test in 4th Qtr FY 2000 <HA>

Case 2: Terminate Test in 1st Qtr FY01 CTD-2 <HA

CSSX Technology Transfer                    <HA>

Patent disclosure- 2nd generation modifier  <HA>

Patent disclosure on calix synthesis        <HA>

Identify Commercial Suppliers

Project Technical & Programmatic Management <HA>

Solvent Commercialization- Assure Supply    <HA>

Request For Information                     <HA>

Request For Quotation                       <HA>
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Activity Activity Rem Total Early Early SOW
Matrix

Lead

CSSX - Real Waste Contactor Testing

ASCXS1000 Real Waste Testing
<HA>

173* 2 10MAY00A 29MAR01 RWB

ASCXS1100 Real Waste Test -
Feasibility & Location

45* 1 10MAY00A 07AUG00 RWB

ASCXS3200 Real Waste Test -
Contactor Equipment

81* 2 24JUL00 14DEC00 TBD

ASCXS6000 Real Waste Test -
Operating Parameters

77* 2 16AUG00 08JAN01 TBD

ASCXS7100 Real Waste Testing
<HA>

22* 2 09JAN01 14FEB01 TBD

ASCXS8100 Test Report
<HA>

31* 2 15FEB01 30MAR01 B41A TBD

Solvent Extraction, General Planning

ASSX00010 CSSX - General Planning
<HA>

0* 17JAN00A 04APR00A

FY00 FY01
J F M A M J J A S O N D J F M A M J J A S

Real Waste Testing                          <HA>

Real Waste Test - Feasibility & Location    <HA>

Real Waste Test - Contactor Equipment       <HA>

Real Waste Test - Operating Parameters      <HA>

Real Waste Testing                          <HA>

Test Report                                 <HA>

CSSX - General Planning                     <HA>
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

S-1 TPB Precipitation - Catalyst Activation

ASORNL2001 55* 168 08DEC99A 04AUG00 TK 0.00

ASORNL2002 0* 08DEC99A 22DEC99A TK 0.00

ASORNL2004 0* 10DEC99A 22DEC99A TK 0.00

ASORNL2011 8* 173 02FEB00A 26MAY00 TK 0.00

ASORNL2016 32* 171 17MAY00 30JUN00 TK 0.00

ASTPB200 143* 78 19NOV99A 08DEC00 MJB 89.15

ASTPB22 108* 113 12JAN00A 18OCT00 MJB 0.00

ASTPB2200 53* 23 12JAN00A 01AUG00 0.00

ASTPB2201 120* 101 30MAR00A 03NOV00 RAP 0.00

ASTPB222 55* 104 26JUN00 12SEP00 MJB 0.00

ASTPB223 108* 113 28JAN00A 18OCT00 MJB 278.36

ASTPB224 30* 191 24JAN00A 28JUN00 RAP 0.00

ASTPB225 143* 78 24JAN00A 08DEC00 TBP 0.00

ASTPB226 65* 104 12JUN00 12SEP00 MJB 0.00

ASTPB227 0* 14FEB00A 12MAY00A LNO 0.00

ASTPB228 82* 108 30JUN00 25OCT00 MJB 0.00

ASTPB23 130* 91 01MAR00A 17NOV00 MJB 0.00

ASTPB233 113* 108 08FEB00A 25OCT00 MJB 118.36

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

NMR Studies (Work Scope Matrix 2.2.4.1) <HA>

Plans and Safety Documents  <HA>

Develop TTP  <HA>

Information Gathering   <HA>

Perform Tests   <HA>

2.0 TPB  Reaction Kinetics (FY00)    <HA>

Define Catalyst / Synergistic Effects  <HA>

SRTC TPB Catalyst Studies     <HA>

X-Ray Absorption Spectroscopy (EXAFS)       <HA>

Role of Intermediates Tests    <HA>

Synergistic Effects Tests  <HA>

Mechanistic Pd Tests   <HA>

Electrochem/Spectroscopic Transition Metals <HA>

Ru/Rh Activation     <HA>

Expanded Metals Tests  <HA>

Develop and Test New Simulant  <HA>

Real Waste TPB Kinetics Test #2  <HA>

Real Waste TPB Kinetics Test #1  <HA>

© Primavera Systems, Inc.

Start Date 01OCT98
Finish Date 16SEP02
Data Date 17MAY00
Run Date 17MAY00 18:36

Early Bar

Progress Bar

Critical Activity

FY2K  
Westinghouse Savannah River

Salt Waste Disposition Program
TPB Precipitation (Summary)
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

S-2  Anti-Foam Development

ASTPB500 100* 121 19NOV99A 06OCT00 DPL 0.00

ASTPB51 27* 630 19NOV99A 23JUN00 DPL 0.00

ASTPB52 91* 130 31JAN00A 25SEP00 DPL 128.56

ASTPB55 45* 121 04AUG00 06OCT00 MRP 37.80

ASTPB56 70* 393 26FEB01 05JUN01 RAP 0.00

TPB Solubility Data

ASORNL3001 221* 2 01OCT99A 30MAR01 TK 0.00

ASORNL3002 0* 01OCT99A 01FEB00A TK 0.00

ASORNL3004 0* 22NOV99A 22DEC99A TK 0.00

ASORNL3010 0* 19NOV99A 19JAN00A TK 0.00

ASORNL3015 0* 24JAN00A 01FEB00A TK 0.00

ASORNL3018 94* 75 15DEC99A 29SEP00 TK 0.00

ASORNL3025 51* 47 04OCT99A 31JUL00 TK 0.00

ASORNL3047 28* 46 24JAN00A 26JUN00 TK 0.00

ASORNL3061 0* 29OCT99A 09FEB00A TK 0.00

ASORNL3067 48* 24 05JUL00 11SEP00 TK 0.00

ASORNL3077 84* 85 04AUG00 01DEC00 TK 0.00

ASORNL3106 74* 33 25SEP00 09JAN01 TK 0.00

ASTPB42 153* 410 29SEP00 10MAY01 MRP 0.00

ASTPB4250 88* 312 27DEC00 05JUN01 RK 0.00

Na, K, Cs, TPB Precipitation Kinetics

ASTPB41 205* 350 11OCT00 06AUG01 RAP 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

5.0 Physical Property Data - Antifoam  <HA>

IIT Antifoam Study         <HA>

Antifoam Test on Simulant Waste (Bench-scale) HA

Test Most Efficent Antifoam Agent (PREF)   <HA>

Real Waste Antifoam Test       <HA>

Bench Scale CSTR Studies   <HA>

Work Planning                               <HA>

Develop TTP                                 <HA>

Develop Schedule                            <HA>

Planning for FY 2001 Pilot Scale CSTR       <HA>

Safety & QA Planning                        <HA>

20 L Hot Cell CSTR Preparations             <HA>

Update Control System                       <HA>

20 L Cold CSTR Preparations                 <HA>

ORNL TPB Catalyst Lab Scale Activitation    <HA>

CSTR Cold Open Loop Tests                   <HA>

CSTR Closed Loop Hot Cell Tests             <HA>

Perform Dissolution Tests                   <HA>

Develop Scale Equipment Design              <HA>

TPB Precipitation Testing                   <HA>

Sheet 2 of 4



Sheet 3 of 4

Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB411 213* 350 29SEP00 06AUG01 RAP 0.00

ASTPB412 135* 305 11OCT00 26APR01 FF 0.00

ASTPB413 65* 385 15MAR01 15JUN01 RAP 0.00

ASTPB414 115* 325 11OCT00 28MAR01 RAP 0.00

ASTPB415 75* 480 11OCT00 30JAN01 RAP 0.00

ASTPB416 120* 405 22NOV00 17MAY01 RAP 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Technology Resources in Field               <HA>

DSC and Solution Calorimeter Testing        <HA>

Na Tracer Study                             <HA>

Spectrosc. Measurement of Crystals          <HA>

Perform Residence Time Scan                 <HA>

Scale Mixing Tests                          <HA>
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

NaTPB Recovery

ASTPB43 140* 295 05APR01 23OCT01 MRP 0.00

DWPF Coupled Operations Chemistry

ASTPB1600 195* 368 29SEP00 11JUL01 DPL 0.00

ASTPB161 105* 458 29SEP00 02MAR01 DPL 0.00

ASTPB162 95* 458 13OCT00 02MAR01 DPL 0.00

ASTPB163 200* 363 29SEP00 18JUL01 DPL 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Perform Washing Studies                     <HA>

16.0 DWPF Coupled Operation Chemistry       <HA>

Nitrate/Nitrite Conc-Function, Absorbed Dose <HA

Optimum Cu/Formic Acid Ratio-Function of Time<HA

Perform Hydrolysis Studies                  <HA>
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

A-1  CST Stability/Cs Leaching/Manufacturing Rev

CST Stability/Cs Leaching/Manufacture Revision
ASCST200 98* 123 19NOV99A 04OCT00 DDW 0.00

ASCST2005 0 19NOV99A 03DEC99A LFL 0.00

ASCST2012 0 06DEC99A 10DEC99A DDW 0.00

ASCST2014 0 13DEC99A 29DEC99A DDW 0.00

ASCST2020 0 29DEC99A KJR 0.00

ASCST2110 150 413 29SEP00 07MAY01 DDW 0.00

ASCST2119 0 413 07MAY01 DDW 0.00

CST Resin Manufacturing Contract
ASCST0004 0* 04JAN00A 09FEB00A KJR 0.00

ASCST0006 0 01FEB00A 17FEB00A KJR 0.00

ASCST0008 0* 20MAR00A 25APR00A KJR 0.00

ASCST0010 0 20FEB00A 29FEB00A KJR 0.00

ASCST0030 0 21FEB00A 26APR00A KJR 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

2.0 Cs Removal Kinetics & Equilibrium (FY00)<HA>

Draft TTP- CST Kinetics

Review TTP-CST Kinetics

TTP - Resolve Comments

Approve TTP - Cs Removal Kinetics

CSTManufacturing Revision - Alpha Adsorption

Confirm CST Adsorp Alpha ?

UOP Contract - Obtain Agreement to Fund

Using TFA $

TFA, WSRC, DOE-SR Agree on Contracting Agent

Establish Business and Technical Meeting w/UOP

Anticipated Work Start - 15 April pending
Contract Award
Contract Under Review at UOP - 29 Mar

UOP Contract - Develop Scope of Work

Meet with UOP to Finalize Scope of Work
Meeting Anticipated for March 13.

UOP Contract - Contract Negotiations

© Primavera Systems, Inc.

Start Date 01OCT98
Finish Date 16SEP02
Data Date 17MAY00
Run Date 24MAY00 13:24

Early Bar
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FY2K  
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

UOP Manufacturing Revisions
ASCST21 203* 18 21FEB00A 08MAR01 WRW 262.48

ASCST2199 0 254 10OCT01 WRW 0.00

ASCST2199Z 50 254 11OCT01 21DEC01 WRW 0.00

ASCST21A 0 10MAY00A KJR 0.00

ASCST21B 36* 18 11MAY00A 07JUL00 WRW 0.00

ASCST21B0 0 18 07JUL00 WRW 0.00

ASCST21C 20 18 10JUL00* 04AUG00 WRW 0.00

ASCST21D 10 18 07AUG00* 18AUG00 WRW 0.00

ASCST21E 117 18 21AUG00 07FEB01 WRW 0.00

ASCST21F 20 75 17OCT00 13NOV00 WRW 0.00

ASCST21F2 20 18 08FEB01 08MAR01 WRW 0.00

ASCST21G 20 18 08FEB01 08MAR01 WRW 0.00

ASCST21G0 0 254 08MAR01 WRW 0.00

ASCST21H 20 254 09MAR01 05APR01 WRW 0.00

ASCST21H1 10 404 06APR01 20APR01 WRW 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Cs Resin - Manufacturing Revisions with UOP <HA>

Does Revised Form Impact Chemical Stability

Assess Impact - Engr'g Scale Ion Exchange Column

UOP Contract - Award

UOP Manufacturing - Initial Oxide Studies

UOP Manufacturing - Technical Exchange

UOP Manufacturing - Target Specifications

UOP Manufacturing - WSRC agree on Specs

UOP Manufacturing Revision - Product Development

UOP Manufacturing - Test 1st Sample

UOP Manufacturing - Test 2nd Sample

UOP Manufacturing  - Revise Spec (if needed)

UOP Manufacturing - Technical Exchange

UOP Manufacturing  - Test Pre-Production Sample

UOP Manuf. - Draft Interim Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST21H2 8 321 23APR01 03MAY01 WRW 0.00

ASCST21H3 10 404 23APR01 04MAY01 WRW 0.00

ASCST21H4 5 404 07MAY01 11MAY01 WRW 0.00

ASCST21H5 5 404 14MAY01 18MAY01 WRW 0.00

ASCST21H6 0 404 18MAY01 KJR 0.00

ASCST21I 80 254 06APR01 31JUL01 WRW 0.00

ASCST21J 20 254 01AUG01 28AUG01 WRW 0.00

ASCST21K 0 334 28AUG01 WRW 0.00

ASCST21L0 0 334 28AUG01 WRW 0.00

ASCST21L1 10 254 29AUG01 12SEP01 WRW 0.00

ASCST21L2 8 201 13SEP01 26SEP01 WRW 0.00

ASCST21L3 10 254 13SEP01 26SEP01 WRW 0.00

ASCST21L4 5 254 27SEP01 03OCT01 WRW 0.00

ASCST21L5 5 254 04OCT01 10OCT01 WRW 0.00

ASCST21M 0 254 10OCT01 KJR 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Team Comment - UOP Manufacturing Interim Rep

DOE Comment - UOP Manufacturing Interim Rept

Resolve Comment - UOP Manufacturing Interim Rept

Prepare Interim Report - UOP Manufacturing

UOP Manufacturing Revi- Approve Interim Report

UOP Manufacturing  - Make 2000# of Product

UOP Manufacturing - WSRC Test Composite Sample

UOP Manufacturing - Deliver Product

UOP Manufacturing - Technical Exchange

UOP Manuf. - Draft Final Report

End date for this report is driven by work which
is yet to be contracted. Contract Negotiations
with Texas A&M, Sandia may impact the end date

Team Comment - UOP Manufacturing Final Rep

DOE Comment - UOP Manufacturing Final Rept

Resolve Comment - UOP Manufacturing  Final Rept

Prepare Final Report - UOP Manufacturing

UOP Manufacturing Revision - Approve Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

2.2.1 CST Stability - Long Term Temp  Exposure
ASORNL2201 140* 83 01OCT99A 05DEC00 TK 0.00

ASORNL2202 0* 03NOV99A 18NOV99A TK 0.00

ASORNL2203 0 03NOV99A 18NOV99A TK 0.00

ASORNL2204 0* 22NOV99A 08FEB00A TK 0.00

ASORNL2205 0 22NOV99A 15DEC99A TK 0.00

ASORNL2206 0 16DEC99A 17DEC99A TK 0.00

ASORNL2207 0 20DEC99A 21DEC99A TK 0.00

ASORNL2208 0 22DEC99A 22DEC99A TK 0.00

ASORNL2209 0 30DEC99A TK 0.00

ASORNL2210 0 22DEC99A 08FEB00A TK 0.00

ASORNL2211 74* 543 01OCT99A 31AUG00 TK 0.00

ASORNL2212 74* 593 01OCT99A 31AUG00 TK 0.00

ASORNL2214 0 13DEC99A 07FEB00A TK 0.00

ASORNL2215 0 01MAR00A 06MAR00A TK 0.00

ASORNL2216 74* 593 09FEB00A 31AUG00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

CST Stability and Cs Leaching  <HA>

Work Scope Matrix HLW SDT 99-354 Task 2.2.1

Plans and Safety Documents  <HA>

Prepare work plan

Develop TTP       <HA>

Draft TTP

Review TTP

Resolve TTP comments

Approve TTP

Cntr Milestone C.3-1: Issue technical task plan

Update Problem Safety Summary

CST Batch Stability Leaching Long Term Test <HA>

Continue long-term CST stability test

Prepare equipment and waste simulants for tests.

Obtain, package, and ship samples of CST

CST Sample shipped to UOP
May have to request return to alternate vendor.

Long-term batch leaching tests with average simu

Sheet 4 of 89



Sheet 5 of 89

Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL2217 0* 08FEB00A 04APR00A TK 0.00

ASORNL2218 74* 543 01OCT99A 31AUG00 TK 0.00

ASORNL2219 184* 433 12JAN00A 07FEB01 TK 0.00

ASORNL2220 0* 12JAN00A 01FEB00A TK 0.00

ASORNL2221 0 02FEB00A 08FEB00A TK 0.00

ASORNL2222 184* 39 09FEB00A 07FEB01 TK 0.00

ASORNL2223 184* 433 14FEB00A 07FEB01 TK 0.00

ASORNL2224 6 77 17MAY00 24MAY00 TK 0.00

ASORNL2225 118* 85 01OCT99A 02NOV00 TK 0.00

ASORNL2226 84* 94 01OCT99A 15SEP00 TK 0.00

ASORNL2227 10 166 17MAY00 31MAY00 TK 0.00

ASORNL2228 2 166 01JUN00 02JUN00 TK 0.00

ASORNL2229 28* 85 21AUG00* 28SEP00 TK 0.00

ASORNL2230 0 85 29SEP00* TK 0.00

ASORNL2231 25 85 29SEP00 02NOV00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Batch equilibrium tests in average, high-nitrate

Sampling and analytical for batch tests.

Long Term Flow Through Column Studies <HA>

Matrix Task 2.2.1.2

Prepare flow-through column test system.

Prepare simulant and condition CST.

Perform column tests using NaOH/nitrate solution

Sampling and analytical for column tests.

Package and ship samples of CST from batch

ON  HOLD

Data Collection and Reporting  <HA>

Data collection and evaluation

Prepare for data review meeting

ON HOLD - Travel Funding to be examined.

Attend data review meeting

Interim report preparation and reviews

HQ Mstn C.3-2 Issue Interim Report-Formal Review

DOE - HQ Has designated this activity as a
milestone, with an end date of 9/15/00
(No imposed finish date has been added)

Address comments and finalize interim report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL2232 8 64 06NOV00 16NOV00 TK 0.00

ASORNL2233 10 81 06NOV00 17NOV00 JWM 0.00

ASORNL2234 5 81 20NOV00 28NOV00 TK 0.00

ASORNL2235 5 81 29NOV00 05DEC00 TK 0.00

ASORNL2236 0 83 05DEC00 TK 0.00

ASORNL2237 0 83 06DEC00* TK 0.00

CST Chemical Stability (NaOH)
ASCST210 0* 03JAN00A 03FEB00A WRW 0.00

ASCST212 4* 217 03JAN00A 22MAY00 WRW 1.84

ASCST212A 0* 03JAN00A 02FEB00A WRW 0.00

ASCST212C 0* 02FEB00A 17MAR00A WRW 0.00

ASCST212E 0 20MAR00A 22MAR00A WRW 0.00

ASCST212G 0* 23MAR00A 24APR00A WRW 0.00

ASCST212G2 0* 24APR00A 09MAY00A WRW 0.00

ASCST212G3 0* 03MAY00A 12MAY00A JWM 0.00

ASCST212G4 0* 02MAY00A 15MAY00A WRW 0.00

ASCST212G5 4* 217 16MAY00A 22MAY00 WRW 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Team Comment - CST Stability

DOE Comment - CST Stability

Resolve Comment - CST Stability Report

Prepare Final Report - CST Stability

Approve Final Report - CST Stability

HQ Mstn C.3-2 Issue Report Formal Review

Procure IE-911 (20 lb)

Effect of NaOH Pretreatment Tests  <HA>

Effect of NaOH Pretreat. - Prepare for Tests

Effect of NaOH Pretreat. - Conduct Tests

affected by diverter valve failure

Effect of NaOH Pretreat. - Analyze Data

Effect of NaOH Pretreat. - Draft Report

Team Comment - NaOH Pretreat

DOE Comment - NaOH Pretreat

Resolve Comment - NaOH Pretreat

Prepare Final Report - NaOH Pretreat
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST212K 0 217 22MAY00 KJR 0.00

ASCST212P 8* 649 12APR00A 26MAY00 WRW 0.00

CST Thermal Stability Issues
ASCST23 156* 65 03JAN00A 29DEC00 DDW 209.43

ASCST2311A 13* 123 01MAY00A 05JUN00 DDW 0.00

ASCST2311C 50 123 06JUN00 15AUG00 DDW 0.00

ASCST2311E 10 123 16AUG00 29AUG00 DDW 0.00

ASCST2311G 15 123 30AUG00 20SEP00 DDW 0.00

ASCST2311J 10 123 21SEP00* 04OCT00 DDW 0.00

ASCST2311K 0 123 04OCT00 KJR 0.00

ASCST2311P 10 574 30AUG00 13SEP00 DDW 0.00

ASCST231A 0* 03JAN00A 11FEB00A WRW 0.00

ASCST231C 5* 171 14FEB00A 23MAY00 WRW 0.00

ASCST231E 10 171 24MAY00 07JUN00 WRW 0.00

ASCST231G1 15 171 08JUN00 28JUN00 WRW 0.00

ASCST231G2 8 135 29JUN00 13JUL00 WRW 0.00

ASCST231G3 10 171 29JUN00 13JUL00 JWM 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Effect of NaOH Pretreat. - Approve Report

Effect of NaOH Pretreat. - Dispose of Waste

CST Thermal Stability Issues  <HA>

Rad Waste Desorption - Prepare for Tests

Rad Waste Desorption  - Conduct Tests

Rad Waste Desorption - Analyze Data

Rad Waste Desorption - Draft Report

Rad Waste Desorption - Review/Approve Report

Rad Waste Desorption - Approve Report

Rad Waste Desorption - Dispose of Waste

Sorb/Desorb/Resorb Cs Tests - Prepare for Tests

funding released 2/9/00

Sorb/Desorb/Resorb Cs Tests - Conduct Tests

Sorb/Desorb/Resorb Cs Tests - Analyze Data

Sorb/Desorb/Resorb Cs Tests - Draft Report

Team Comment - UOP Manufacturing

DOE Comment - UOP Manufacturing
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST231G4 5 171 14JUL00 20JUL00 WRW 0.00

ASCST231G5 5 171 21JUL00 27JUL00 WRW 0.00

ASCST231K 0 171 27JUL00 KJR 0.00

ASCST231P 10 632 08JUN00 21JUN00 WRW 0.00

ASCST2322A 0 03JAN00A 09FEB00A FF 0.00

ASCST2322B 10* 65 11MAY00A 31MAY00 HDH 0.00

ASCST2322C 20 65 01JUN00 28JUN00 HDH 0.00

ASCST2322E 126 65 29JUN00 29DEC00 FF 0.00

CST - Real Waste Testing
ASCST24 35* 186 03JAN00A 06JUL00 FF 16.14

ASCST241A 0* 03JAN00A 11FEB00A FF 0.00

ASCST241C 35* 186 22FEB00A 06JUL00 FF 0.00

Second Generation CST
ASCST2500 50 413 29SEP00 11DEC00 WRW 0.00

ASCST2510 50 413 12DEC00 23FEB01 WRW 0.00

Evaluation of Revised Model, Compiled ColumnData
ASCST522A 50 424 27DEC00 08MAR01 WRW 0.00

ASCST522B 20 424 09MAR01 05APR01 WRW 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Resolve Comment - UOP Manufacturing

Prepare Final Report - UOP Manufacturing Rev.

Sorb/Desorb/Resorb Cs Tests - Approve Report

Sorb/Desorb/Resorb Cs Tests - Dispose of Waste

SNL to Examine Cs Binding - Dev. Scope of Work

SNL to Examine Cs Binding - Funding Decision

With Technical Work Group for Approval
Seperate DOE IWO to be written

SNL to Examine Cs Binding - Award Contract

Need Funding Letter by end of May.

SNL to Examine Cs Binding in CST

Impacted by UOP Manufacturing Revision Study

Cs Kinetics (Real Waste Tests)     <HA>

Cs Kinetics Rad Waste Tests- Develop Sample Plan

Cs Kinetics Rad Waste Tests- Execute Sample Plan

SCIF Pending
Salt team will work directly with Facility Mgt.

ReEngineer Second Generation CST w/UOP

Complete Criticality Studies

Evaluate Revised Model v. Compiled Column Data

[DATES To Be Determined]

Draft Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST522C 10 424 06APR01 20APR01 WRW 0.00

ASCST522D 0 424 20APR01 WRW 0.00

ASCST522E 0 424 20APR01 WRW 0.00

ASCST5237 0 479 22DEC00 DDW 0.00

ASCST5238 25 479 27DEC00 31JAN01 WRW 0.00

ASCST5239 0 479 31JAN01 KJR 0.00

CST Influence on Carbonate, Oxalate and Peroxide
ASCST52 153* 68 03JAN00A 22DEC00 FF 106.00

ASCST5201 0* 03JAN00A 10FEB00A FF 0.00

ASCST5201A 0 14FEB00A 13MAR00A FF 0.00

ASCST5201C 6* 155 21MAR00A 24MAY00 FF 0.00

ASCST5201E 10 155 25MAY00 08JUN00 FF 0.00

ASCST5201P 10 631 09JUN00 22JUN00 FF 0.00

ASCST5201Q 20 155 09JUN00 07JUL00 FF 0.00

ASCST5201R 15 155 10JUL00 28JUL00 FF 0.00

ASCST5201S 5 155 31JUL00 04AUG00 FF 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Review Report

Approve Report

Decision - Additional Model Changes Needed?

Does CST Manufacturing Revision mpact Results ?

Evaluation of Tests with New Resin Form

Funding for Revised Manufactured Resin Tests

AlkEarth Metals, Carbonate, Oxalate & Perox <HA>

Alk.Earth Metals - Calc Material Balance Effects

Funding released 2/9/2000

Alk.Earth Metals Sorption - Prepare for Measure.

Alk.Earth Metals Sorption - Conduct Measurements

Potential to repeat test. Team to examine test
SCIF Pending

Alk.Earth Metals Sorption - Analyze Data

Alk.Earth Metals Sorption - Dispose of Waste

Alk.Earth Metals - Run VERSE Model

Alk.Earth Metals - Draft Report

Team Review - Alk Earth Metal Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST5201T 5 155 31JUL00 04AUG00 FF 0.00

ASCST5201U 10 155 07AUG00 18AUG00 FF 0.00

ASCST5201W 0 155 18AUG00 KJR 0.00

ASCST5202A 0* 03JAN00A 15FEB00A FF 0.00

ASCST5202B 0* 22FEB00A 07APR00A FF 0.00

ASCST5202C 10* 78 26APR00A 31MAY00 FF 0.00

ASCST5202D 65 78 01JUN00 31AUG00 FF 0.00

ASCST5202E 8 78 01SEP00 13SEP00 FF 0.00

ASCST5202F 8 61 14SEP00 27SEP00 FF 0.00

ASCST5202G 10 78 14SEP00 27SEP00 FF 0.00

ASCST5202H 5 559 28SEP00 04OCT00 FF 0.00

ASCST5202K 0 78 27SEP00 KJR 0.00

ASCST5203A 37* 85 22MAY00A 13JUL00 FF 0.00

ASCST5203B 28 68 28JUN00* 07AUG00 FF 0.00

ASCST5203C 31 68 08AUG00* 20SEP00 FF 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

DOE Review  - Alk Earth Metal Report

Alk.Earth Metals - Incorporate Comments toReport

Alk.Earth Metals - Approve Report

Carbonate,Oxalate,Peroxide- Award Subcontract

(Texas A&M - Prof. Ray Anthony)
contract is ready
funding released 2/9/00

Carbonate,Oxalate,Peroxide- Develop Test Plan

Anthony - Prepare TAM -5

Texas A&M - Prof. Ray Anthony
Conf. call R. Anthony 5/3/00

Texas A&M - Equilibrium Studies

Anthony - Draft Report

Team Comment - Anthony Report

DOE Comment - Anthony Report

Resolve Comment - Anthony Report

 Approve Anthony Report

Kd Tests - (Carbonate, Oxalate, & Peroxide)

Limiting Species Isotherm

Draft Report (Carbonate, Oxalate, & Peroxide)
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST5203D 8 53 21SEP00 04OCT00 FF 0.00

ASCST5203E 10 68 21SEP00 04OCT00 FF 0.00

ASCST5203F 5 68 05OCT00 11OCT00 FF 0.00

ASCST5203G 0 68 11OCT00 KJR 0.00

ASCST522 50 68 12OCT00 22DEC00 WRW 0.00

CST Capacity
ASCST53 25 513 29SEP00 02NOV00 WRW 0.00

A-2 CST Size Reduction

DWPF Waste Qualification Homogenity
ASCST1900 122* 99 19NOV99A 07NOV00 FGS 0.00

ASCST19002 0* 06DEC99A 10DEC99A FGS 0.00

ASCST19003 0* 13DEC99A 29DEC99A FGS 0.00

ASCST19005 0 29DEC99A KJR 0.00

ASDW19001 0 19NOV99A 03DEC99A KJR 0.00

SRAT/SME Sampling
ASCST191 110* 111 17JAN00A 20OCT00 FGS 161.19

ASCST1911 110* 111 17JAN00A 20OCT00 FGS 0.00

ASCST1911A 0 17JAN00A 22MAR00A FGS 0.00

ASCST1911C 75* 56 05APR00A 31AUG00 FGS 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Team Comment - (Carbonate, Oxalate, & Peroxide)

DOE Comment - (Carbonate, Oxalate, & Peroxide)

Resolve Comment - (Carbonate, Oxalate, Peroxide)

Carbonate,Oxalate,Peroxide- Approve Report

Modify Coefficients for ZAM Model

[DATES To Be Determined]

CST Capacity

DWPF Waste Qualification, Feed Homogenity  <HA>

Review Technical Task Plan

Revise Technical Task Plan

Approve Technical Task Plan

Prepare Technical Task Plan

Develop Representative Sampling SRAT/SME <HA>

Cause of NonRepresentative HydraGard Sample <HA>

NonRepresent.HydraGard Sample - Prepare for Test

Safety inspection still pending

NonRepresent.HydraGard Sample - Conduct Testing

Recovery Plan to be generated.
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST1911G 15 111 01SEP00 22SEP00 FGS 0.00

ASCST1911H 8 88 25SEP00 05OCT00 FGS 0.00

ASCST1911I 10 111 25SEP00 06OCT00 FGS 0.00

ASCST1911J 10 111 09OCT00 20OCT00 FGS 0.00

ASCST1911K 0 111 20OCT00 KJR 0.00

Size Reduction
ASCST192 50* 171 17JAN00A 27JUL00 FGS 7.40

ASCST1920 0* 28JAN00A 03MAR00A FGS 0.00

ASCST1921 0 17JAN00A 13MAR00A FGS 0.00

ASCST1922 5* 61 06MAR00A 23MAY00 FGS 0.00

ASCST1923 15* 51 09MAY00A 07JUN00 FGS 0.00

ASCST1923G 15 171 08JUN00 28JUN00 FGS 0.00

ASCST1923H 8 135 29JUN00 13JUL00 FGS 0.00

ASCST1923I 10 171 29JUN00 13JUL00 FGS 0.00

ASCST1923K 0 617 13JUL00 KJR 0.00

ASCST1923L 5 171 14JUL00 20JUL00 FGS 0.00

ASCST1923M 5 171 21JUL00 27JUL00 FGS 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

HydraGard Sampling - Draft Report

Team Comment - HydraGard Sampling Report

DOE Comment - HydraGard Sampling Report

HydraGard Sampling - Review/Approve Report

HydraGard Sampling - Approve Report

Develop and Test Size Reduction Method <HA>

Procure CST for Size Reduction Testing (150 lb)

Consult with West Valley, Hanford K-Basin, UOP

Identify Vendors and Award Subcontracts

1 of 2 Contracts Awarded 2nd expected this week

Vendor Demonstrations

IKA Grinding is complete

CST Size Reduction - Draft Report

Team Comment - CST Size Reduction Report

DOE Comment - CST Size Reduction Report

CST Size Reduction - Approve Report

Resolve Comment -  CST Size Reduction Report

Prepare Final Report - CST Size Reduction Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST1923N 0 171 27JUL00 KJR 0.00

Evaluate On Line CST Analyzer
ASCST193 35* 528 29SEP00 16NOV00 FGS 0.00

ASCST193A 30 528 29SEP00 09NOV00 FGS 0.00

ASCST193G 5 528 10NOV00 16NOV00 FGS 0.00

ASCST193K 0 528 16NOV00 KJR 0.00

CST Suspension at DWPF
ASCST194 122* 99 17JAN00A 07NOV00 FGS 92.83

ASCST1942 0* 09MAR00A 11APR00A FGS 0.00

ASCST1943 0 17JAN00A 07APR00A FGS 0.00

ASCST1944 87* 39 12APR00A 19SEP00 FGS 0.00

ASCST1944G 15 99 20SEP00 10OCT00 FGS 0.00

ASCST1944H 8 78 11OCT00 24OCT00 FGS 0.00

ASCST1944I 10 99 11OCT00 24OCT00 FGS 0.00

ASCST1944L 5 99 25OCT00 31OCT00 FGS 0.00

ASCST1944M 5 99 01NOV00 07NOV00 FGS 0.00

ASCST1944N 0 99 07NOV00 KJR 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

CST Size Reduction - Approve Report

Assess On-Line Particle Size Analyzers <HA>

On-Line Particle Size Analyzers - Conduct Survey

On-Line Particle Size Analyzers - Issue Report

On-Line Particle Size Analyzers - Approve Report

Determine How to Suspend CST in DWPF <HA>

Dev Wt% CST/SG (Slurry)Relationship -Bench scale

Mockup CST Storage Tank at 1/240th Scale

Safety inspection still pending
Slippage may require a recovery plan.

Demo As-Recvd & Size Reduced CST Suspension

CST Suspension - Draft Report

Team Comment - CST Suspension

DOE Comment - CST Suspension

Resolve Comment - CST Suspension

Prepare Final Report - CST Suspension

CST Suspension  - Approve Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST1945 70 32 29SEP00 11JAN01 FGS 0.00

ASCST1946 95 398 12JAN01 29MAY01 FGS 0.00

ASCST1947 0 398 29MAY01 FGS 0.00

Demonstrate CST Sludge Frit Slurry Feed to Melte
ASCST195 95* 32 29SEP00 15FEB01 FGS 0.00

ASCST1951 15 37 29SEP00 19OCT00 FGS 0.00

ASCST1952 50 32 27OCT00 11JAN01 FGS 0.00

ASCST1952G 15 32 12JAN01 01FEB01 FGS 0.00

ASCST1952J 10 32 02FEB01 15FEB01 FGS 0.00

ASCST1952K 0 32 15FEB01 KJR 0.00

A-3 Engineering Filtration Studies

Filtration Studies
ASCST600 138* 519 19NOV99A 01DEC00 MRP 0.00

ASCST6005 0* 19NOV99A 03DEC99A MRP 0.00

ASCST6012 0* 06DEC99A 10DEC99A MRP 0.00

ASCST6014 0* 14DEC99A 29DEC99A MRP 0.00

ASCST6020 0 29DEC99A KJR 0.00

Elucidate Role of TPB in Filtration
ASCST61 26* 511 14FEB00A 22JUN00 MRP 2.69

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Demo CST Transfer (Slurry to SRAT)

Demo On-line CST Concentration

On-line CST Concentration Finish

Demo Feed of CST/Sludge/Frit Slurry to Melter HA

Reconstruct Melter Feed Loop at TFL

Demo Melter Feed Represents Feed Tank Contents

Demo Feed of Slurry to Melter - Draft Report

Demo Feed of Slurry to Meltr- Review/Approve Rep

Demo Feed of Slurry to Melter - Approve Report

6.0 Engineering Filtration Studies          <HA>

Draft TTP- Filtration Improvements

Review TTP- Filtration Improvements

TTP- Filtration Improvements - Resolve Comments

Approve TTP - Filtration Improvement

Role of TPB in Filtration   <HA>
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST61A 0* 14FEB00A 02MAR00A MRP 0.00

ASCST61C 0* 03MAR00A 19APR00A MRP 0.00

ASCST61E 13* 203 19APR00A 05JUN00 MRP 0.00

ASCST61G 5 203 06JUN00 12JUN00 MRP 0.00

ASCST61J 0* 14FEB00A 30MAR00A MRP 0.00

ASCST61L 11 511 24MAY00 08JUN00 MRP 0.00

ASCST61N 10 511 09JUN00 22JUN00 MRP 0.00

ASCST61P 0 511 22JUN00 KJR 0.00

Means to Improve Filter Flux
ASCST62 138* 519 24JAN00A 01DEC00 MRP 162.11

ASCST6211A 20* 108 18MAY00A 21JUN00 MRP 0.00

ASCST6211C 23 108 22JUN00 25JUL00 MRP 0.00

ASCST6211G 10 469 26JUL00 08AUG00 MRP 0.00

ASCST6211J 10 469 09AUG00 22AUG00 MRP 0.00

ASCST6211K 0 469 22AUG00 KJR 0.00

ASCST6211M 5 444 26JUL00 01AUG00 MRP 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Role of TPB in Filtration - Identify Consultant

funding released 2/9/00

Role of TPB in Filtration - Contract Consultant

Role of TPB in Filtration -Consultant Issues Rep

Role ofTPB in Filtrat'n -SRTC Issue Cover Letter

Role ofTPB in Filtration - Review/Lit. Search

Role ofTPB in Filtration - Draft Report

Role ofTPB in Filtration - Review/Approve Report

Role ofTPB in Filtration - Approve Report

Improve Filtration Rates & Flows <HA>

Honeywell NaT PREF - Prepare for Tests

Dead end filter test will precede ~ 5/23 to 6/06
Need material 5/22/00

Honeywell NaT PREF - Conduct Tests/Eval

Honeywell NaT PREF - Draft Report

Honeywell NaT PREF - Review/Approve Report

Honeywell NaT PREF - Approve Report

Honeywell NaT PREF- Dispose of Waste
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST6211N 0 108 25JUL00 KJR 0.00

ASCST621A 30 444 02AUG00 13SEP00 MRP 0.00

ASCST621E 20 444 14SEP00 11OCT00 MRP 0.00

ASCST621G 0 444 11OCT00 MRP 0.00

ASCST621J 15 444 12OCT00 01NOV00 MRP 0.00

ASCST621L 10 519 02NOV00 15NOV00 MRP 0.00

ASCST621N 10 519 16NOV00 01DEC00 MRP 0.00

ASCST621P 0 519 01DEC00 KJR 0.00

ASCST621R 5 534 02NOV00 08NOV00 MRP 0.00

ASCST622A 0* 14FEB00A 17MAR00A MRP 0.00

ASCST622C 0 13MAR00A 12APR00A MRP 0.00

ASCST622E 0 24APR00A MRP 0.00

ASCST622F 0* 01MAY00A 22MAY00A MRP 0.00

ASCST622H 10* 524 22MAY00* 05JUN00 MRP 0.00

ASCST622I 0 524 05JUN00* MRP 0.00

 FRED Testing
ASCST623 60* 477 24JAN00A 10AUG00 MRP 162.98

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Det. if Do Larger Scale Honeywell Tests-FRED

Filter Aid/Flocculant Tests - Prepare for Tests

Filter Aid/Flocculant Tests-Dead-end Filtr Tests

Filter Aid/Flocculant Tests - PREF Test Req'd?

Filter Aid/Flocculant Tests - PREF Tests/Eval.

Filter Aid/Flocculant Tests - Draft Report

Filter Aid/Flocculant Test-Review/Approve Report

Filter Aid/Flocculant Tests  - Approve Report

Filter Aid/Flocculant Test- Dispose of Waste

Alternate Filtration Tech- Identify Technologies

Alternate Filtration Tech- Eval/Recommend/Review

Alt Filtration Determine if Further Tests Needed

Alternate Filtration Tech- Draft Alt Sep Report

Alternate Filtration Tech- Review/ Apprv Report

Alternate Filtration Tech - Det. Further Tests

Cross-flow Filter Optimization FRED Testing <HA>

van Brunt
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST623A 0 24JAN00A 02FEB00A MRP 0.00

ASCST623B 5* 108 03FEB00A 23MAY00 MRP 0.00

ASCST623B1 16* 125 24MAY00* 15JUN00 MRP 0.00

ASCST623C 13 133 03FEB00A 05JUN00 MRP 0.00

ASCST623C1 0 24APR00A MRP 0.00

ASCST623D 20 125 16JUN00 14JUL00 MRP 0.00

ASCST623D1 0 125 14JUL00 MRP 0.00

ASCST623E 10 477 17JUL00 28JUL00 MRP 0.00

ASCST623G 9 477 31JUL00 10AUG00 MRP 0.00

ASCST623H 0 477 10AUG00 KJR 0.00

ASCST624A 10 108 26JUL00* 08AUG00 MRP 0.00

ASCST624C 20 108 09AUG00 06SEP00 MRP 0.00

ASCST624E 15 108 07SEP00 27SEP00 MRP 0.00

ASCST624H 8 85 28SEP00 11OCT00 MRP 0.00

ASCST624I 10 108 28SEP00 11OCT00 JWM 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Cross-flow Filtr.FRED- Award Contract/Test Prep.

Filtration - Prepare Tank 40 Simulated Sludge

Need SS Shipping Drums

Filtration - Prepare Tank 8 Simulated Sludge

Cross-flow Filtr.FRED -  Prepare for Tests

Decision Point for DWPF Sludge Preparation

Cross-flow Filtr. FRED - Conduct Tests/Eval

DOE HQ Milestone - Finish Cross Flow Filter Test

DOE - HQ TFA Milestone date is 7/30/2000
(No constraint date imposed)

Cross-flow Filtr. FRED - Draft Report

Cross-flow Filtr. FRED - Review/Approve Report

Cross-flow Filtr. FRED - Approve Report

Designated as a DOE - HQ, Tank Focus Area
Milestone, with a desired end date of 31 July 00
(No imposed end date has been used, to better
permit float calculations to technology select.

Honeywell FRED - Prepare for Tests

Honeywell FRED - Conduct Tests/Eval

Honeywell FRED - Draft Report

Team Comment - Honeywell FRED Report

DOE Comment -  Honeywell FRED Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST624J 5 108 12OCT00 18OCT00 MRP 0.00

ASCST624K 5 108 19OCT00 25OCT00 MRP 0.00

ASCST624M 10 539 19OCT00 01NOV00 MRP 0.00

ASCST624N 0 539 01NOV00 KJR 0.00

ASCST63 40 443 29SEP00 27NOV00 MRP 0.00

ASCST630 0 443 28NOV00 KJR 0.00

Real Waste Filter Testing
ASCST6400 40 443 28NOV00 25JAN01 MRP 0.00

ASCST6410 20 443 26JAN01 23FEB01 MRP 0.00

ASCST6411 8 352 26FEB01 08MAR01 MRP 0.00

ASCST6412 10 443 26FEB01 09MAR01 JWM 0.00

ASCST6413 5 443 12MAR01 16MAR01 MRP 0.00

ASCST6414 5 443 19MAR01 23MAR01 MRP 0.00

ASCST6415 0 443 23MAR01 MRP 0.00

A-4 Waste CST/Precipitation/Kinetics

CST Precipitation and Kinetics
ASCST500 178* 479 19NOV99A 31JAN01 DDW 0.00

ASCST5005 0 19NOV99A 03DEC99A FF 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Resolve Comment - Honeywell FRED Report

Prepare Final Report - UOP Manufacturing Rev.

Honeywell FRED - Review/Approve Report

HoneywellFRED - Approve Report

Most Promising Tech. Tested at FRED

Test in CUF ?

Real Waste Tests at CUF

Prepare Report

Team Comment - Real Waste Test Report

DOE Comment - Real Waste Test Report

Resolve Comment - Real Waste Test Report

Prepare Final Report - Real Waste Test Report

Approve Report & Findings

5.0 CST Precip/Kinetics Issues (Simulant) <HA>

Draft TTP - CST Precipitation/Kinetics Issues
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCST5012 0 06DEC99A 10DEC99A DDW 0.00

ASCST5014 0 13DEC99A 29DEC99A DDW 0.00

ASCST5020 0 29DEC99A KJR 0.00

CST Post Precipitation
ASCST51 107* 550 03JAN00A 17OCT00 DDW 42.19

ASCST5103 30 550 06SEP00 17OCT00 DDW 0.00

ASCST512A 18* 114 15MAY00A 12JUN00 DDW 0.00

ASCST512C 20 114 13JUN00 11JUL00 DDW 0.00

ASCST512E 10 114 12JUL00 25JUL00 DDW 0.00

ASCST512G 15 148 26JUL00 15AUG00 DDW 0.00

ASCST512J 10 148 16AUG00 29AUG00 DDW 0.00

ASCST512K 0 148 29AUG00 KJR 0.00

ASCST512P 10 599 26JUL00 08AUG00 DDW 0.00

ASCST51A 0* 03JAN00A 02FEB00A DDW 0.00

ASCST51C 0* 02FEB00A 15MAY00A DDW 0.00

ASCST51E 9* 187 16MAY00A 30MAY00 DDW 0.00

ASCST51P 10 638 31MAY00 13JUN00 DDW 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Review TTP- CST Precipitation/Kinetics Issues

TTP- CST Precipitation/Kinetics Issues - Revise

Approve TTP - CST Precipitation/Kinetics Issues

Stability of Simulated Waste Solutions  <HA>

Propose Feed Specs and Dilution Requirements

Si, Al, PMetals Solubility - Prepare for Tests

Si, Al, PMetals Solubility- Conduct Tests

Si, Al, PMetals Solubility- Analyze Data

(feeds ASORNL4029)

Sim. Waste Stability - Draft Report

Sim. Waste Stability - Review/Approve Report

Sim. Waste Stability - Approve Report

Si, Al, PMetals Solubility- Dispose of Waste

Sim.Waste Solutions- Prepare for Tests

Sim.Waste Solutions- Conduct Tests

Sim.Waste Solutions- Analyze Data

Sim.Waste Solutions- Dispose of Waste
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

Waste and Simulant Precipitation
ASORNL4001 114* 109 03NOV99A 27OCT00 TK 0.00

ASORNL4002 0* 03NOV99A 15FEB00A TK 0.00

ASORNL4003 0 03NOV99A 02DEC99A TK 0.00

ASORNL4004 0* 22NOV99A 30DEC99A TK 0.00

ASORNL4005 0 22NOV99A 15DEC99A TK 0.00

ASORNL4006 0 16DEC99A 17DEC99A TK 0.00

ASORNL4007 0 20DEC99A 21DEC99A TK 0.00

ASORNL4008 0 22DEC99A 22DEC99A TK 0.00

ASORNL4009 0 30DEC99A TK 0.00

ASORNL4010 0 05JAN00A 15FEB00A TK 0.00

ASORNL4011 0* 03JAN00A 31MAR00A TK 0.00

ASORNL4012 0* 03JAN00A 25FEB00A TK 0.00

ASORNL4013 0 28FEB00A 31MAR00A TK 0.00

ASORNL4014 18* 170 15FEB00A 12JUN00 TK 0.00

ASORNL4015 0 15FEB00A 23FEB00A TK 0.00

ASORNL4016 0* 01MAR00A 06MAR00A TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Waste and Simulant Precipitation Issues <HA>

Work Scope Matrix HLW SD-0354, Task 5.1.1, 5.1.2

Plans and Safety Documents   <HA>

Prepare work plan

Develop TTP       <HA>

Draft TTP

Review TTP

Resolve TTP comments

Approve TTP

Cntr Milestone C.4-1: Issue technical task plan

Prepare Problem Safety Summary

Initial SolGasMix Calculations       <HA>

Initial calculations and confirmation

Based on Literature Data

Incorporate HLW supernate data and perform calcu

Laboratory Confirmation Tests        <HA>

Assemble laboratory test equipment

Prepare simulants of HLW waste supernate
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL4017 0* 22MAR00A 08MAY00A TK 0.00

ASORNL4018 10* 170 07APR00A 31MAY00 TK 0.00

ASORNL4019 8 170 01JUN00 12JUN00 TK 0.00

ASORNL4020 27* 136 01MAY00A 23JUN00 TK 0.00

ASORNL4021 3* 136 01MAY00A 19MAY00 TK 0.00

ASORNL4022 24 136 22MAY00* 23JUN00 TK 0.00

ASORNL4023 82* 109 26JUN00 20OCT00 TK 0.00

ASORNL4024 10 134 05JUN00* 16JUN00 TK 0.00

ASORNL4025 5 133 19JUN00* 23JUN00 DDW 0.00

ASORNL4026 6 134 26JUN00* 05JUL00 TK 0.00

ASORNL4027 21 134 06JUL00* 03AUG00 TK 0.00

ASORNL4028 27 112 21JUN00* 31JUL00 TK 0.00

ASORNL4029 15 112 01AUG00* 21AUG00 TK 0.00

ASORNL4030 10 112 22AUG00* 05SEP00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Perform tests and collect samples

Change Order of Addition Until
Precipitation is seen causes extension to May 8.

Sample analysis

Analytical Lab delayed due to facility
modifications to 5/31.
SCIF pending

Compare data with model predictions and perform

Perform Fine Tuning of Model

SolGasMix Calculations with CST Components <HA>

Obtain information from CST stability task&  UOP

Regarding the composition of precipitates from
CST Work Scope Matrix 2.1 & 2.2
Need Anion Data

Perform calculations

Laboratory Confirmation Tests     <HA>

Prepare Test Matrix

Confirm Behavior of CST Components in
HLW Waste Supernate

SRTC Review and Approval of Test Matrix

Prepare simulants of HLW waste supernate

With CST Leach Rates

Perform tests and collect samples

Sample analysis

Compare test results with model prediction

And Perform Fine Tuning

Determine operating conditions

Where Precipitation Problems Can be Avoided
(feeds ASCST5103)
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL4031 15 110 08SEP00* 28SEP00 TK 0.00

ASORNL4032 0 109 29SEP00* TK 0.00

ASORNL403A 8 84 02OCT00 12OCT00 KJR 0.00

ASORNL403B 10 106 02OCT00 13OCT00 JWM 0.00

ASORNL403C 5 106 16OCT00 20OCT00 TK 0.00

ASORNL403D 5 106 23OCT00 27OCT00 TK 0.00

ASORNL403E 0 109 27OCT00* TK 0.00

Alternative Column Config, Gas Disengagement

CST Precipitation and Kinetics
ASCST8000 134* 523 08NOV99A 27NOV00 0.00

ASCST8010 0 08NOV99A 08NOV99A KJR 0.00

ASCST8020 0 09NOV99A 11NOV99A KJR 0.00

CST Properties - General Planning
ASCST8030 0 06DEC99A 08DEC99A WVP 0.00

ASCST8042 0 08DEC99A 10DEC99A WVP 0.00

ASCST8044 0 10DEC99A 16DEC99A WVP 0.00

ASCST8046 0 17DEC99A 20DEC99A WVP 0.00

ASCST8048 0 21DEC99A KJR 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Prepare final report

Issue final report for formal review

Team Comment - Simulant Preciptation

DOE Comment - Simulant Precipitation

Resolve Comment - Simulant Precipitation

Prepare Final Report - Simulant Precipitation

Issue Final Report -Simulant Precipitation

A-5  CST IX  - Alternate Column Studies     <HA>

Team - Alt Column Kick-Off Meeting

Team - Alt Column - Develop Detail Schedule

Column Configuration, Gas Disengagement Equipmnt

PE - Alt Column - Develop & Issue TTR

DE - Alt Column - Develop TTP

PE - Alt Column - Review TTP

SRTC - Alt Column - Revise TTP

Team - Alt Column - Approve TTP
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

Investigate Gas Disengagement Equipment
ASZZDE5041 124* 533 17JAN00A 09NOV00 RK 0.00

ASZZDE5043 0 01FEB00A 09MAR00A RK 0.00

ASZZDE5044 0* 10MAR00A 21MAR00A RK 0.00

ASZZDE5045 0* 21MAR00A 30MAR00A RK 0.00

ASZZDE5046 75* 534 31MAR00A 31AUG00 RK 0.00

ASZZDE5047 25 534 01SEP00 06OCT00 RK 0.00

ASZZDE5048 11 534 09OCT00 23OCT00 RK 0.00

ASZZDE5049 12 533 25OCT00 09NOV00 RK 0.00

ASZZPE5042 0 17JAN00A 31JAN00A JTC 0.00

Gas Disengage Equip Test, CST Heat Transfer Char
ASORNL5001 134* 533 03NOV99A 27NOV00 TK 0.00

ASORNL5002 0* 03NOV99A 30DEC99A TK 0.00

ASORNL5003 0 03NOV99A 02DEC99A TK 0.00

ASORNL5004 0 03DEC99A 28DEC99A TK 0.00

ASORNL5005 0 30DEC99A TK 0.00

ASORNL5006 33* 634 17JAN00A 05JUL00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

DE - Gas Disengagement (GD)                 <HA>

DE - Develop GD Preconceptual Design

DE - Preconceptual Design Review Comment

DE - Specify GD Equipment

DE - Support ORNL Testing

DE - Develop GD PCDP

DE - Team Review & Comment

DE - Issue GD PCDP

PE - Issue GD Performance Requirements

Heat Transfer Calcs, Gas Disengagement      <HA>

ORNL - Plans and Safety Documents    <HA>

ORNL - Prepare Work Plan

ORNL - Prepare TTP

ORNL - Issue Technical Task Plan

ORO Milestone C5-1

ORNL - Measure Thermal Conductivity  <HA>
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL5007 0* 17JAN00A 07FEB00A TK 0.00

ASORNL5008 0 08FEB00A 21FEB00A TK 0.00

ASORNL5009 0* 22FEB00A 29FEB00A TK 0.00

ASORNL5010 0* 08FEB00A 15FEB00A TK 0.00

ASORNL5011 0* 15FEB00A 29FEB00A TK 0.00

ASORNL5012 3* 644 29FEB00A 19MAY00 TK 0.00

ASORNL5013 13* 634 11MAY00A 05JUN00 TK 0.00

ASORNL5014 20 634 06JUN00 05JUL00 TK 0.00

ASORNL5015 58* 535 04JAN00A 09AUG00 TK 0.00

ASORNL5016 0* 18JAN00A 10MAR00A TK 0.00

ASORNL5017 8* 631 04JAN00A 26MAY00 TK 0.00

ASORNL5018 0* 16FEB00A 09MAR00A TK 0.00

ASORNL5019 0 04JAN00A 14MAR00A TK 0.00

ASORNL5020 0 14MAR00A 28MAR00A TK 0.00

ASORNL5021 0* 29MAR00A 05MAY00A TK 0.00

ASORNL5022 8* 631 08MAY00A 26MAY00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

ORNL - Prepare Draft Test Plan

ORNL - Issue Test Plan for Review

ORNL - Address Comments and Finalize Test Plan

ORNL - Estimate Thermal Conductivity -Literature

ORNL - Prepare Thermal Conductivity Meas Eq

ORNL - Hot Disk Thermal Constants Analyzer

ORNL - Compare Experiment data w/Literature

ORNL - Prepare & issue report for formal review

ORNL - Prepare Tall Column System   <HA>

ORNL - Procure  and Prepare CST for Tall Column

ORNL - Prepare Design Package    <HA>

ORNL - Update Tall Column Baseline Design

ORNL - Prepare Preliminary Design

ORNL - Issue Prelim Design for Review

SRS Review Preliminary Design

ORNL - Address SRDE Comment & Finalize Design

P&ID Revisions in draft - 13 Apr.

WSRC - Formal Design Review, Prep Final Package

P&ID Revisions in draft - 13 Apr.
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL5023 58* 535 16FEB00A 09AUG00 TK 0.00

ASORNL5024 0 16FEB00A 17APR00A TK 0.00

ASORNL5025 22* 617 10APR00A 16JUN00 TK 0.00

ASORNL5026 17* 622 08MAY00A 09JUN00 TK 0.00

ASORNL5027 32* 620 08MAY00A 30JUN00 TK 0.00

ASORNL5028 0 30MAR00A TK 0.00

ASORNL5029 27* 612 28APR00A 23JUN00 TK 0.00

ASORNL5030 13 612 26JUN00* 14JUL00 TK 0.00

ASORNL5031 10 612 17JUL00* 28JUL00 TK 0.00

ASORNL5032 21 535 12JUL00* 09AUG00 TK 0.00

ASORNL5033 11 0 28JUL00* 11AUG00 TK 0.00

ASORNL5034 15 0 05JUN00* 23JUN00 TK 0.00

ASORNL5035 12 621 28JUN00* 17JUL00 TK 0.00

ASORNL5036 5 612 31JUL00 04AUG00 TK 0.00

ASORNL5037 3 533 14AUG00* 16AUG00 TK 0.00

ASORNL5038 5 533 17AUG00* 23AUG00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

ORNL - Prepare Tall Column Mock Up  <HA>

SCIF and Recovery Plan 5/3/00

ORNL - Determine Gas Measurement Requirements

ORNL - Procure Gas Measurement Instrumentation

ORNL - Modify Column Collector Construction

ORNL - Modify & Improve Instrumentation

ORNL - Receive Equip Specs from SRS

ORNL - Design/Fab Gas Disengagement Equip

ORNL - Install Gas Disengagement Equipment

ORNL - Update Controls Calibrate Instrumentation

ORNL - Update Drawings & Ops Procedures

ORNL - Update Training Materials

ORNL - Update Problem Safety Summary

ORNL - Perform Safety Review

ORNL - Perform Preoperational Testing

ORNL - Train Operators

ORNL - Readiness Assessment
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL5039 66* 533 24AUG00 27NOV00 TK 0.00

ASORNL5040 4 533 24AUG00* 29AUG00 TK 0.00

ASORNL5041 22 533 30AUG00* 29SEP00 TK 0.00

ASORNL5042 18 533 29SEP00* 24OCT00 TK 0.00

ASORNL5043 0 533 24OCT00* TK 0.00

ASORNL5044 23 533 25OCT00* 27NOV00 TK 0.00

ASPCT5027 32* 610 08MAY00A 30JUN00 TRT 0.00

ASPCT5031 10 606 17JUL00 28JUL00 TRT 0.00

ASPCT5035 5 601 31JUL00* 04AUG00 TRT 0.00

ASZZDE5020 0* 14MAR00A 28MAR00A RK 0.00

ASZZDE5021 0 28MAR00A KJR 0.00

A-6 Gas Generation Performance Improvements

Gas Generation Model - General Planning
ASCST3005 0* 19NOV99A 03DEC99A DDW 0.00

ASCST3012 0* 06DEC99A 10DEC99A DDW 0.00

ASCST3014 0* 13DEC99A 29DEC99A DDW 0.00

ASCST3020 0 29DEC99A KJR 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

ORNL - Evaluate Gas Disengage Performance <HA>

ORNL - Prepare Simulant and Load CST

ORNL - Perform Tests

ORNL - Evaluate Data and Prepare Draft Report

ORO Mnstn C5.2 - Issue Report for Formal Review

ORO Milestone C5-2

ORNL - Incorporate Review Comments & Finalize

PC&T  Support  -Modify & Improve Instrumentation

PC&T - Update Control System

SRS PC&T - Perform Preoperational Testing

DE - Review & Comment on ORNL Preliminary Design

Pushed by ASORNL5019 - Release Prelim Design
SCIF Pending

Team - Approve Comments on ORNL Prelim Design

Draft TTP - Gas Generation Performance Impacts

Review TTP- Gas Generation Performance Impact

TTP-  Resolve Comments

Approve TTP - Gas Generation
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

Gas Generation Modelling
ASCST300 14* 202 19NOV99A 06JUN00 DDW 0.00

ASCST311 14* 81 13JAN00A 06JUN00 DDW 6.25

ASCST311A 0* 13JAN00A 07APR00A DDW 0.00

ASCST311B 0 10APR00A 08MAY00A TH 0.00

ASCST311B3 0* 09MAY00A 22MAY00A TH 0.00

ASCST311B4 0 02MAY00A 09MAY00A JWM 0.00

ASCST311B5 5* 81 23MAY00A 30MAY00 TH 0.00

ASCST311B6 5 81 31MAY00 06JUN00 TH 0.00

ASCST311D 0 81 06JUN00 KJR 0.00

ASCST311E 120 306 02OCT00 09MAY01 DDW 0.00

ASCST311F 15 386 10MAY01 31MAY01 DDW 0.00

ASCST311G 10 386 01JUN01 14JUN01 DDW 0.00

ASCST311H 0 386 14JUN01 KJR 0.00

ASCST313 9* 207 17APR00A 30MAY00 FF 0.00

Gas Generation - Impact on CST Loading
ASCST3229 5 61 29DEC00 05JAN01 DDW 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Gas Generation (FY00)     <HA>

Gas Generation Calculations      <HA>

Gas Gen Calcs - Add Gas Gen & Column Temp

Gas Generation Calculations - Draft  Interim Rep

Review for potential change in scope.

Team Comment - Gas Generation Calc Report

DOE Comment - Gas Generation Calc Report

Resolve Comment - Gas Generation Calc Report

Prepare Final Report - Gas Generation Calc Repor

Gas Generation Calcs. - Approve Interim Report

Gas Gen Calcs - Add Temp Effects on Cs Loading

Gas Generation Calculations - Draft Final Report

Gas Gen Calcs - Review/Approve Final Report

Gas Generation Calculation- Approve Final Report

Gas Gen Calcs - Internal Bubble Calculations

Evaluate Impact ReEngineering on Gas Generation
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL6001 156* 62 17MAY00 28DEC00 TK 0.00

ASORNL6002 0* 24MAR00A TK 0.00

ASORNL6003 0 10NOV99A 15DEC99A TK 0.00

ASORNL6004 0* 10NOV99A 21DEC99A TK 0.00

ASORNL6005 0 22NOV99A 15DEC99A TK 0.00

ASORNL6006 0 16DEC99A 17DEC99A TK 0.00

ASORNL6007 0 20DEC99A 21DEC99A TK 0.00

ASORNL6008 0 22DEC99A 22DEC99A TK 0.00

ASORNL6009 0 29DEC99A TK 0.00

ASORNL6010 0* 04JAN00A 31JAN00A TK 0.00

ASORNL6011 0* 20JAN00A 24MAR00A TK 0.00

ASORNL6012 53* 72 09NOV99A 02AUG00 TK 0.00

ASORNL6013 0 09NOV99A 23NOV99A TK 0.00

ASORNL6014 0 06DEC99A 10DEC99A TK 0.00

ASORNL6015 0 13DEC99A 23DEC99A TK 0.00

ASORNL6016 0 04JAN00A 12APR00A TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Gas Generation - Impact on CST Performance <HA>

Plans and Safety Documents     <HA>

Prepare Work Plan & Flowsheet

Develop TTP         <HA>

Draft TTP

Review TTP

Resolve TTP comments

Approve TTP

Milestone C.6-1: Issue TTP

Prepare Problem Safety Summary & JHA

Prepare Project Specific QA Plan

Design and Fabricate HFIR Test Rig     <HA>

preliminary flowsheet and discuss with HFIR oper

Select design engineering subcontractor

Prepare design specifications for design enginee

Engineering design by subcontractor

SCIF Pending
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL6017 0* 16MAR00A 05MAY00A TK 0.00

ASORNL6018 4 663 17APR00A 22MAY00 TK 0.00

ASORNL6019 0 31MAR00A 02MAY00A TK 0.00

ASORNL6020 0* 15DEC99A 19JAN00A TK 0.00

ASORNL6021 0 04JAN00A 26JAN00A TK 0.00

ASORNL6022 0 27JAN00A 09FEB00A TK 0.00

ASORNL6023 0 27JAN00A 11FEB00A TK 0.00

ASORNL6024 0 29FEB00A 06MAR00A TK 0.00

ASORNL6025 0 16MAR00A 12APR00A TK 0.00

ASORNL6026 10* 85 07MAR00A 31MAY00 TK 0.00

ASORNL6027 20 85 01JUN00 28JUN00 TK 0.00

ASORNL6028 10 85 29JUN00 14JUL00 TK 0.00

ASORNL6029 12* 73 25APR00A 02JUN00 TK 0.00

ASORNL6030 0 73 02JUN00 TK 0.00

ASORNL6031 53* 72 02FEB00A 02AUG00 TK 0.00

ASORNL6032 0 02FEB00A 14MAR00A TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Review & Approve Design - CTD & RRD

Prepare Requirements Documents R. Hobbs

WSRC Design Review Approval

Collaborate with SRTC to estimate gas generation

PreparePrelim Design for HFIR Engr'g Lead Review

ERQ - Experimental Review Questionaire

Revise Design Based on HFIR Engr'g Comment

Obtain Instr. Design from WSRC for Design S/C

Experimental Review Questionaire ERQ Provided

PI Prepares Updated Work Plans w/Drg's

Collect Info for ERQ & Prepare RRD, RERC Docm't

Thoms/Mattus

RERC Review & Safety Analysis (incl USQD)

RERC Review and Approval of Test

Test system fabrication

Start of Fabrication tied to USQ Approval
(ASORNL6027)

Complete fabrication of HFIR test rig

Develop Control System, Test HFIR Test Rig  <HA>

ORNL - Specify Instruments
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL6033 0* 15MAR00A 02MAY00A 0.00

ASORNL6034 0* 16FEB00A 26APR00A TK 0.00

ASORNL6035 0* 28FEB00A 05MAY00A TK 0.00

ASORNL6036 10* 87 17APR00A 31MAY00 TK 0.00

ASORNL6037 7 73 05JUN00 13JUN00 TK 0.00

ASORNL6038 20* 72 15MAY00A 14JUN00 TK 0.00

ASORNL6039 5 72 15JUN00 21JUN00 TK 0.00

ASORNL6040 12 72 22JUN00 11JUL00* TK 0.00

ASORNL6041 16 72 12JUL00 02AUG00* TK 0.00

ASORNL6042 52* 73 05APR00A 01AUG00 TK 0.00

ASORNL6043 9* 82 15MAY00A 30MAY00 TK 0.00

ASORNL6044 0* 05APR00A 25APR00A TK 0.00

ASORNL6045 3 80 07JUN00 09JUN00 TK 0.00

ASORNL6046 9 80 12JUN00 22JUN00 KJR 0.00

ASORNL6047 10* 85 12APR00A 31MAY00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Procure I&C Equipment Hurst-Mattus

Procurement proceeding at risk,
Approved design anticipated to be available
at the end of April.

(WSRC- Tipton) - Develop User Interface

I&C Drawings - Prepare & Approve

Hurst/Mattus/Hobbs/Tipton

Prepare Functional Test Procedure (Hurst)

Temporary Setup of HFIR Test Rig at Cold Test

SRTC Gas Generation Interm Report
for use in Test Plan

I/O Data Base (Tipton)

HFIR Test and Post HFIR Cold Tests

Control System Set-Up, Instrm Calibration

HFIR Test Rig non-rad performance tests

Installation of test system at HFIR

Test Plans, Procedures, & Safety Reviews    <HA>

Update PSS Based on HFIR Engr Lead, RERC Comment

Draft Test Plans- Hot Testi& Post HFIR Cold Test

Obtain Info - SRTC Gas Generation Interim Report

WSRC Review & Approve Test Plans

Covers HFIR & Post HFIR Cold Tests

HFIR Test Rig Procedures (Heatherly)

Installation & Removal Procedures
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL6048 10 82 31MAY00* 13JUN00 TK 0.00

ASORNL6049 10* 85 05APR00A 31MAY00 TK 0.00

ASORNL6050 5 82 14JUN00* 20JUN00 TK 0.00

ASORNL6051 13 85 26JUN00* 14JUL00 TK 0.00

ASORNL6052 5 73 06JUL00* 12JUL00 TK 0.00

ASORNL6053 5 73 20JUL00* 26JUL00 TK 0.00

ASORNL6054 4 73 27JUL00 01AUG00* TK 0.00

ASORNL6055 0 73 01AUG00 TK 0.00

ASORNL6056 49* 565 03AUG00 11OCT00 TK 0.00

ASORNL6057 7 72 03AUG00 11AUG00 TK 0.00

ASORNL6058 20 72 14AUG00 11SEP00 TK 0.00

ASORNL6059 0 72 11SEP00 TK 0.00

ASORNL6060 7 72 12SEP00 20SEP00 TK 0.00

ASORNL6061 15 565 21SEP00 11OCT00 TK 0.00

ASORNL6062 29* 64 22AUG00 02OCT00 TK 0.00

ASORNL6063 22 64 22AUG00* 21SEP00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

CERS Safety Review

Operating procedures for the HFIR tests.

Prepare training materials

Complete QA Surveillance (Chitwood.RRD QAS)

Train operators during Cold Testing of Rig

WSRC / CERS Readiness Assessment

Prepare Response to WSRC / CERS RA Findings

Startup Authorized by CERS and WSRC

HFIR In Pool Tests              <HA>

Conduct loading test #1

Data collection and review

Decision Point: Approval to proceed with loading

Conduct loading test #2

Removal, decon, and storage of HFIR test rig

 Post HFIR Cold Test      <HA>

Assemble and check operation of duplicate column
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL6064 10 82 14AUG00 25AUG00 TK 0.00

ASORNL6065 7 64 22SEP00 02OCT00 TK 0.00

ASORNL6066 61* 62 03OCT00 28DEC00 TK 0.00

ASORNL6067 9 64 03OCT00 13OCT00* TK 0.00

ASORNL6068 18 64 16OCT00 08NOV00 TK 0.00

ASORNL6069 0 64 08NOV00 TK 0.00

ASORNL6074 12 48 09NOV00 04DEC00 KJR 0.00

ASORNL6075 15 62 09NOV00 01DEC00 JWM 0.00

ASORNL6076 10 61 05DEC00 18DEC00 TK 0.00

ASORNL6077 6 61 19DEC00 28DEC00 TK 0.00

ASPCT6018 0 27JAN00A 23MAR00A TRT 0.00

ASPCT6024 20* 131 02FEB00A 14JUN00 TRT 0.00

ASPCT6025 0 02FEB00A 23FEB00A TRT 0.00

ASPCT6026 0* 24FEB00A 07APR00A TRT 0.00

ASPCT6039 5 92 15JUN00 21JUN00 TRT 0.00

ASPCT6040 20* 131 10MAY00A 14JUN00 TRT 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Update test plan for post-HFIR column tests

Conduct cold column test at same temperature as

Data Collection and Reporting     <HA>

Data collection and evaluation

Report preparation

Milestone C.6-3: Issue report for formal review

Team Comment - HFIR Test Report

DOE Comment - HFIR Test Report

Resolve Comment-HFIR Test Report

Issue Final Report - HFIR Testing

SRS-PC&T - Support Instrumentation Design Input

Drawing Received, need to resolve additional
instrumentation shown on drawing

SRS PC&T Support  Control System HFIR Rig <HA>

SRS PC&T - Support 'Specify Instruments'

SRS PC&T - Support User Interface Development

SRS PC&T - Support Instrument Cal,  PreOps

SRS PC&T - I/O Data Base (Tipton)
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASPCT6041 10 73 06JUL00 19JUL00 TRT 0.00

ASPCT6046 21 64 22AUG00* 20SEP00 TRT 0.00

Solubility Data
ASCST4100 0 17JAN00A 17JAN00A DDW 0.00

A-7 MST Adsorption Kinetics (Alpha Removal)

MST Kinetics
ASMST100 39* 182 19NOV99A 12JUL00 DTH 0.00

ASMST1005 0* 19NOV99A 03DEC99A DTH 0.00

ASMST1010 0* 06DEC99A 10DEC99A DTH 0.00

ASMST1015 0* 13DEC99A 29DEC99A DTH 0.00

ASMST1020 0 12JAN00A KJR 0.00

5.6 Molar Na Experiment with Na
ASMST11 14* 207 12JAN00A 06JUN00 DTH 14.89

ASMST11A 0* 12JAN00A 23FEB00A DTH 0.00

ASMST11C 0 24FEB00A 22MAR00A DTH 0.00

ASMST11E 0* 13MAR00A 06APR00A DTH 0.00

ASMST11G 0* 17APR00A 08MAY00A DTH 0.00

ASMST11H 3* 164 09MAY00A 22MAY00 DTH 0.00

ASMST11I 4* 207 09MAY00A 22MAY00 JWM 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

PT&C - Support - Train operators

PCT - Support Assemble & check column operation

Doc. Adequacy of Existing H2, 02 Solubility Data

1.0 Alpha Removal Kinetics & Equilibrium    <HA>

Draft TTP - MST Kinetics

Review  TTP- MST Kinetics

TTP- MST Kinetics - Revise

Approve TTP

Sr/Actinide Removal at 5.6 M Na+  <HA>

Sr/Actinide Removal at 5.6 M Na+ - Prep Simulant

Sr/Actinide Removal at 5.6 M Na+ - Conduct Tests

Sr/Actinide Removal at 5.6 M Na+ - Analyze Tests

Draft Sr/Actinide Removal Report

Team Comment - Sr/Actinide Report

DOE Comment - Sr Actinide Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASMST11L 5* 207 23MAY00A 30MAY00 DTH 0.00

ASMST11M 5 207 31MAY00 06JUN00 DTH 0.00

ASMST11N 0 207 06JUN00 DTH 0.00

ASMST11P 13* 644 05APR00A 05JUN00 DTH 0.00

Pu Oxidation and MST Understanding
ASMST12 221* 342 29SEP00 16AUG01 DTH 0.00

ASMST12A 30 342 29SEP00 09NOV00 DTH 0.00

ASMST12C 44 342 10NOV00 17JAN01 DTH 0.00

ASMST12E 122 342 18JAN01 12JUL01 DTH 0.00

ASMST12G 20 342 13JUL01 09AUG01 DTH 0.00

ASMST12J 5 342 10AUG01 16AUG01 DTH 0.00

ASMST12K 0 342 16AUG01 KJR 0.00

Honeywell Sodium Titanante
ASMST13 39* 182 12JAN00A 12JUL00 DTH 28.89

ASMST13A 0 12JAN00A 22MAR00A DTH 0.00

ASMST13C 0* 23MAR00A 07APR00A DTH 0.00

ASMST13E 0* 10APR00A 05MAY00A DTH 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Resolve Comment - Sr/Actinide Report

Prepare Final Report - Sr/Actinide Report

Approve Sr/Actinide Removal Honewell Report

Sr/Actinide Removal at 5.6 M Na+ - Dispose Waste

MST Kinetics - Pu Oxidation State    <HA>

Pu Oxidation State - Identify Labs

Pu Oxidation State - Award Contract

Pu Oxidation State - Lab Conducts Tests

Lab Issues Pu Oxidation State Report

Issue Pu Oxidation State Report Cover Letter

Approve Pu Oxidation State Report

MST Kinetics - Honeywell NaT     <HA>

Honeywell  NaT - Obtain Material Sample

2 of 3 powder samples to be shipped; may not get
engineered mat'l this FY without additional cost
Promised ship date needs confirmation by Yates

Honeywell  NaT - Conduct Screen Tests

Honeywell  NaT - Analyze Screen Tests

Tied to F TO S to ASMST11G

Sheet 34 of 89



Sheet 35 of 89

Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASMST13G 0 08MAY00A 12MAY00A DTH 0.00

ASMST13J 0 15MAY00A 15MAY00A DTH 0.00

ASMST13L 0 15MAY00A 15MAY00A DTH 0.00

ASMST13N 29 182 16MAY00A 27JUN00 DTH 0.00

ASMST13P 10 182 28JUN00 12JUL00 DTH 0.00

ASMST13Q 0 182 12JUL00 KJR 0.00

ASMST13R 0 114 31MAY00* DTH 0.00

ASMST13S 5 598 31MAY00 06JUN00 DTH 0.00

ASMST13T 5 598 07JUN00 13JUN00 DTH 0.00

ASMST13U 15 613 14JUN00 05JUL00 DTH 0.00

ASMST13V 10 613 06JUL00 19JUL00 DTH 0.00

ASMST13W 0 613 19JUL00 KJR 0.00

ASMST13Z 40 598 14JUN00 09AUG00 DTH 0.00

Alternative Alpha Removal Techonologies
ASMST14 38* 619 12JAN00A 11JUL00 DTH 5.10

ASMST14A 0 12JAN00A 28MAR00A DTH 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Honeywell  NaT - Select Sample for Further Tests

Pending SCIF

Honeywell  NaT - Conduct NaT Kinetics Tests

Honeywell  NaT - Analyze NaT Kinetics Tests

Draft Screen, Kinetics Test Report

Rev/Appr. Screen, Kinetics  Report

Approve Screen, Kinetics Report

Honeywell  NaT - Receive Large Particle Sample

Promised ship date needs confirmation by Yates
Needs SCIF

Honeywell  NaT - Conduct Screen 3rd Powder Tests

Honeywell  NaT - Analyze Screen 3rd Powder Tests

Draft Screen 3rd Powder Report

Rev/Appr. Screen 3rd Powder Report

Approve Screen 3rd Powder Report

Honeywell  NaT - Dispose Waste

MST Kinetics - Alternate Materials    <HA>

Perform Alternate Materials Study
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Rem
Dur
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Float

Early
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Early
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Lead Cost to
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ASMST14F 13* 619 03MAY00A 05JUN00 DTH 0.00

ASMST14G 15 619 06JUN00* 26JUN00 DTH 0.00

ASMST14J 10 619 27JUN00 11JUL00 DTH 0.00

ASMST14K 0 619 11JUL00 KJR 0.00

ASMST14L 0 619 11JUL00 HDH 0.00

ASMST19 0 342 16AUG01 DTH 0.00

S-1 TPB Precipitation - Catalyst Activation

Catalyst Activation
ASTPB200 143* 78 19NOV99A 08DEC00 MJB 89.15

ASTPB201 0 19NOV99A 03DEC99A MJB 0.00

ASTPB203 0 06DEC99A 10DEC99A MJB 0.00

ASTPB205 0 13DEC99A 29DEC99A MJB 0.00

ASTPB207 0 12JAN00A KJR 0.00

CST Resin Manufacturing Contract
ASTPB210 0* 12JAN00A 22FEB00A MJB 0.00

TPB Catalyst Consultant Support
ASTPB2101 92* 129 23FEB00A 26SEP00 MJB 23.45

ASTPB2101C 0 05MAY00A MJB 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Evaluate TAG Supplied Reports: In situ Magnetite

Draft Alternate Materials Report

Rev/Approve Alternate Materials Report

Approve Alternate Materials Report

DOE - Determine Impact on Testing Scope

Alpha Removal Studies Complete

2.0 TPB  Reaction Kinetics (FY00)    <HA>

Draft TTP - Catalyst, Kinetics

TTP - Comments

TTP - Revise

Approve TTP

Contract Consultants

(King, Boncella)
King contract awarded 2/15

Consultant Support

(King, Boncella)

Consultants Issue Synergistic Influences Report
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Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB2101E 0 17MAY00A MJB 0.00

ASTPB2101F 0 212 25MAY00* MJB 0.00

ASTPB2101G 0 175 19JUL00* MJB 0.00

ASTPB2101H 2 156 16AUG00* 17AUG00 MJB 0.00

TPB - Examine Synergistic Effects
ASTPB22 108* 113 12JAN00A 18OCT00 MJB 0.00

ASTPB2200 53* 23 12JAN00A 01AUG00 0.00

ASTPB221 34* 623 12JAN00A 05JUL00 MJB 0.00

ASTPB222 55* 104 26JUN00 12SEP00 MJB 0.00

ASTPB222A 25 104 26JUN00* 31JUL00 MJB 0.00

ASTPB222C 20 104 01AUG00 28AUG00 MJB 0.00

ASTPB222E 10 104 29AUG00 12SEP00 MJB 0.00

ASTPB222P 3 572 13SEP00 15SEP00 MJB 0.00

ASTPB223 108* 113 28JAN00A 18OCT00 MJB 278.36

ASTPB223A 0* 28JAN00A 25FEB00A MJB 0.00

ASTPB223C 19* 103 28FEB00A 13JUN00 MJB 0.00

ASTPB223E 10 103 14JUN00 27JUN00 MJB 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

2nd Meeting with Consultants

Consultants - Recommendation Memo

July  Meeting with Consultants

Exact Date to be determined.

4th Meeting with Consultants

Budget impact $7500 beyond existing scope

Define Catalyst / Synergistic Effects  <HA>

SRTC TPB Catalyst Studies     <HA>

Perform Literature Searches

Role of Intermediates Tests    <HA>

Role of Intermediates - Prepare for Tests

Role of Intermediates - Conduct Tests

Role of Intermediates - Analyze Tests

Role of Intermediates - Dispose of Waste

Synergistic Effects Tests  <HA>

Synergistic Effects Tests - Prepare for Tests

Synergistic Effects Tests- Conduct Tests

Synergistic Effects Tests - Analyze Tests
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Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB223G 69 103 28JUN00 04OCT00 MJB 0.00

ASTPB223G1 8 81 05OCT00 18OCT00 MJB 0.00

ASTPB223G2 10 103 05OCT00 18OCT00 MJB 0.00

ASTPB223G3 5 103 19OCT00 25OCT00 MJB 0.00

ASTPB223G4 5 103 26OCT00 01NOV00 WRW 0.00

ASTPB223G5 0 103 01NOV00 KJR 0.00

ASTPB223H 0 24 30JUN00 MJB 0.00

ASTPB223J 10 113 05OCT00 18OCT00 MJB 0.00

ASTPB223K 0 113 18OCT00 KJR 0.00

ASTPB223P 3 625 28JUN00 30JUN00 MJB 0.00

ASTPB224 30* 191 24JAN00A 28JUN00 RAP 0.00

ASTPB2242A 0* 24JAN00A 11FEB00A RAP 0.00

ASTPB2242C 0* 14FEB00A 25APR00A RAP 0.00

ASTPB2242E 0* 26APR00A 09MAY00A RAP 0.00

ASTPB2242G 10* 191 09MAY00A 31MAY00 RAP 0.00

ASTPB2242H 8 151 01JUN00 14JUN00 RAP 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Synergistic Effects Tests- Draft Report

Team Comment - Synergestic Effects Report

DOE Comment - Synergistic Effects Test

Resolve Comment - Synergestic Effects Report

Prepare Final Report - Synergestic Effects Repor

Synergistic Effects Tests- Approve Report

Synergistic Effects-Avail. Data for New Simulant

Synergistic Effects Tests- Rev/Approve Report

Synergistic Effects Tests- Approve Report

Synergistic Effects Tests- Dispose of Waste

Mechanistic Pd Tests   <HA>

Mechanistic Pd Tests - Prepare for Tests

Mechanistic Pd Tests - Conduct Tests

Mechanistic Pd Tests - Analyze Tests

Mechanistic Pd Tests - Draft Report

Team Comment - Mechanistic Pd Report
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Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB2242I 10 191 01JUN00 14JUN00 RAP 0.00

ASTPB2242J 5 191 15JUN00 21JUN00 RAP 0.00

ASTPB2242K 5 191 22JUN00 28JUN00 RAP 0.00

ASTPB2242L 0 191 28JUN00 KJR 0.00

ASTPB2242P 27* 630 10MAY00A 23JUN00 RAP 0.00

ASTPB225 143* 78 24JAN00A 08DEC00 TBP 0.00

ASTPB225A 0 24JAN00A 07MAR00A TBP 0.00

ASTPB225C 0* 20MAR00A 28APR00A TBP 0.00

ASTPB225D 64 78 28JUN00* 27SEP00 TBP 0.00

ASTPB225E 10 78 28SEP00 11OCT00 TBP 0.00

ASTPB225G 15 78 12OCT00 01NOV00 TBP 0.00

ASTPB225H 8 61 02NOV00 15NOV00 KJR 0.00

ASTPB225I 10 78 02NOV00 15NOV00 JWM 0.00

ASTPB225J 10 78 27NOV00 08DEC00 TBP 0.00

ASTPB225K 0 78 08DEC00 KJR 0.00

ASTPB225L 5 78 16NOV00 22NOV00 TBP 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

DOE Comment - Mechanistic Pd Report

Resolve Comment - Mechanistic Pd Report

Prepare Final Report - Mechanistic Pd -

Mechanistic Pd Tests - Approve Report

Mechanistic Pd Tests - Dispose of Waste

Hg in Sample

Electrochem/Spectroscopic Transition Metals <HA>

Resumption of Testing is ON HOLD

Elect/Spect Transition Metals- Prepare for Tests

Elect/Spect Transition Metals- Conduct Tests

Elect/Spect Transition Metals- Resume Tests

ON HOLD

Elect/Spect Transition Metals- Analyze Tests

Elect/Spect Transition Metals - Draft Report

Team Comment - Elect/Spect Transition Metals

DOE Comment - Elect/Spect Transition Metals

Elect/Spect Transition Metal- Rev/Approve Report

Elect/Spect Transition Metals - Approve Report

Resolve Comment - Elect/Spect Transition Metals
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Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB225P 3 551 12OCT00 16OCT00 TBP 0.00

ASTPB226 65* 104 12JUN00 12SEP00 MJB 0.00

ASTPB226A 15 104 12JUN00* 30JUN00 MJB 0.00

ASTPB226C 40 104 03JUL00 28AUG00 MJB 0.00

ASTPB226E 10 104 29AUG00 12SEP00 MJB 0.00

ASTPB226P 3 572 13SEP00 15SEP00 MJB 0.00

ASTPB227 0* 14FEB00A 12MAY00A LNO 0.00

ASTPB227A 0* 14FEB00A 22MAR00A LNO 0.00

ASTPB227C 0* 23MAR00A 03MAY00A LNO 0.00

ASTPB227E 0* 03MAY00A 12MAY00A LNO 0.00

ASTPB227P 6* 651 15MAY00A 24MAY00 LNO 0.00

ASTPB228 82* 108 30JUN00 25OCT00 MJB 0.00

ASTPB2280 0 24 30JUN00 MJB 0.00

ASTPB2281 5 24 30JUN00* 07JUL00 MJB 0.00

ASTPB228A 5 24 30JUN00 07JUL00 MJB 0.00

ASTPB228C 10 24 10JUL00 21JUL00 MJB 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Elect/Spect Transition Metals- Dispose of Waste

Ru/Rh Activation     <HA>

Ru/Rh Activation - Prepare for Tests

Ru/Rh Activation - Conduct Tests

Ru/Rh Activation - Analyze Tests

Ru/Rh Activation - Dispose of Waste

Expanded Metals Tests  <HA>

Expanded Metals - Prepare for Tests

includes reagent delivery, promised ship date
3/8

Expanded Metals - Conduct Tests

Expanded Metals - Analyze Tests

Expanded Metals  - Dispose of Waste

Develop and Test New Simulant  <HA>

Best Simulant Knowledge Available

Develop New Simulant

Test New Simulant - Prepare for Tests

Test New Simulant - Conduct Tests

Sheet 40 of 89



Sheet 41 of 89

Activity
ID

Rem
Dur

Total
Float

Early
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Early
Finish

Lead Cost to
Complete

ASTPB228E 5 24 24JUL00 28JUL00 MJB 0.00

ASTPB228F 1 24 31JUL00 31JUL00 MJB 0.00

ASTPB228G 15 108 07SEP00 27SEP00 MJB 0.00

ASTPB228H 8 85 28SEP00 11OCT00 MJB 0.00

ASTPB228I 10 108 28SEP00 11OCT00 JWM 0.00

ASTPB228L 5 108 12OCT00 18OCT00 MJB 0.00

ASTPB228M 5 108 19OCT00 25OCT00 MJB 0.00

ASTPB228N 0 108 25OCT00 KJR 0.00

ASTPB228P 3 603 31JUL00 02AUG00 MJB 0.00

ASTPB2290 0 579 06SEP00 MJB 0.00

N M R Testing
ASORNL2001 55* 168 08DEC99A 04AUG00 TK 0.00

ASORNL2002 0* 08DEC99A 22DEC99A TK 0.00

ASORNL2003 0 08DEC99A 09DEC99A TK 0.00

ASORNL2004 0* 10DEC99A 22DEC99A TK 0.00

ASORNL2005 0 10DEC99A 15DEC99A TK 0.00

ASORNL2006 0 16DEC99A 17DEC99A TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Test New Simulant - Analyze Tests

Issue Catalyst Recipe to ORNL

New Simulant - Draft Report

Team Comment - New Simulant Repport

DOE Comment - New Simulant Report

Resolve Comment - New Simulant Report

Prepare Final Report - New Simulant Report

New Simulant- Approve Report

Test New Simulant - Dispose of Waste

Evaluate Adequacy of Simulant

NMR Studies (Work Scope Matrix 2.2.4.1) <HA>

Plans and Safety Documents  <HA>

Prepare work plan

Develop TTP  <HA>

Draft TTP

Review TTP
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ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL2007 0 20DEC99A 21DEC99A TK 0.00

ASORNL2008 0 22DEC99A 22DEC99A TK 0.00

ASORNL2009 0 30DEC99A TK 0.00

ASORNL2010 0 01FEB00A 09FEB00A TK 0.00

ASORNL2011 8* 173 02FEB00A 26MAY00 TK 0.00

ASORNL2012 0 02FEB00A 24FEB00A TK 0.00

ASORNL2013 0 08FEB00A 03MAR00A TK 0.00

ASORNL2014 0 06MAR00A 04APR00A TK 0.00

ASORNL2015 8* 173 28FEB00A 26MAY00 TK 0.00

ASORNL2016 32* 171 17MAY00 30JUN00 TK 0.00

ASORNL2017 10* 171 10APR00A 31MAY00 TK 0.00

ASORNL2018 20 171 01JUN00 28JUN00* TK 0.00

ASORNL2019 32* 171 10APR00A 30JUN00 TK 0.00

ASORNL2020 2* 171 29JUN00 30JUN00 TK 0.00

ASORNL2021 8 131 10JUL00* 20JUL00 WRW 0.00

ASORNL2022 10 165 10JUL00* 21JUL00 WRW 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Resolve TTP comments

Approve TTP

Cntr Milestone C.4-1: Issue technical task plan

Prepare Problem Safety Summary

Information Gathering   <HA>

Review previous literature and interface with SR

Design experiments.

Procure and receipt of reagents and equipment

NMR Tubes Received 4/4/00

Synthesis of labeled materials

Perform Tests   <HA>

TPB degradation kinetics

Other NMR mechanistic studies

Information exchange with SRTC

Prepare final report

Team Comment -

DOE Comment -
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ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL2023 5 165 24JUL00 28JUL00 WRW 0.00

ASORNL2024 5 165 31JUL00 04AUG00 WRW 0.00

ASORNL2025 0 168 04AUG00 TK 0.00

X-Ray Absorption Spectroscopy
ASTPB2201 120* 101 30MAR00A 03NOV00 RAP 0.00

ASTPB2201A 0 30MAR00A 26APR00A RAP 0.00

ASTPB2201C 22* 101 18APR00A 16JUN00 RAP 0.00

ASTPB2201E 15 101 19JUN00 10JUL00 RAP 0.00

ASTPB2201G 13* 110 18APR00A 05JUN00 RAP 0.00

ASTPB2201J 22 101 08JUN00 10JUL00 RAP 0.00

ASTPB2201L 42 101 11JUL00* 07SEP00 RAP 0.00

ASTPB2201N 30 101 08SEP00 19OCT00 RAP 0.00

ASTPB2201P 11 101 20OCT00 03NOV00 RAP 0.00

ASTPB2201Q 0 101 03NOV00 KJR 0.00

Real Waste Behavior
ASTPB23 130* 91 01MAR00A 17NOV00 MJB 0.00

ASTPB2309 0 01MAR00A 07MAR00A RAP 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Resolve Comment -

Prepare Final Report -

Issue final report

X-Ray Absorption Spectroscopy (EXAFS)       <HA>

EXAFS Study - Extend SCUREF Contract

EXAFS Study SRTC Define Test Matrix

EXAFS Study - SRTC Prepare Samples

EXAFS Study - Examine Hg Detection with EXAFS

EXAFS Study - SREL Procure EXAFS Supplies

EXAFS Study - EXAFS Measurements

Start requires access to Brookhaven beam.

EXAFS Study - Draft Report

EXAFS Study - Review / Approve Report

EXAFS Study - Approve Report

Real Waste TPB Kinetics Test #2  <HA>

Assess Need for Real Waste Samples

will include samples for solvent extraction
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ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB231 0 08MAR00A 13MAR00A RAP 0.00

ASTPB232 72 132 17MAY00 27JUL00 JTC 0.00

ASTPB232A 15 91 28JUL00 17AUG00 MJB 0.00

ASTPB232C 30 91 18AUG00 29SEP00 MJB 0.00

ASTPB232E 10 91 02OCT00 13OCT00 MJB 0.00

ASTPB232G 15 91 16OCT00 03NOV00 MJB 0.00

ASTPB232J 10 91 06NOV00 17NOV00 MJB 0.00

ASTPB232K 0 91 17NOV00 KJR 0.00

ASTPB232P 80 472 16OCT00 09FEB01 MJB 0.00

ASTPB233 113* 108 08FEB00A 25OCT00 MJB 118.36

ASTPB233A 0 91 16MAY00* MJB 0.00

ASTPB233C 23 108 08FEB00A 19JUN00 MJB 0.00

ASTPB23A 15 108 20JUN00 11JUL00 MJB 0.00

ASTPB23C 30 108 12JUL00 22AUG00 MJB 0.00

ASTPB23E 10 108 23AUG00 06SEP00 MJB 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Cs Removal - Select Tanks

Obtain Real Waste Samples - Approve Report

Also requires release of 2H evap samples
ASTPB233A
Samples from Tank 9, 35.
SCIF Pending

Real Waste Kinetics #2- Prepare for Tests

Real Waste Kinetics #2- Conduct Tests

Real Waste Kinetics #2- Analyze Tests

Real Waste Kinetics #2- Draft Report

Real Waste Kinetics #2- Review/Approve Report

Real Waste Kinetics #2- Approve Report

Real Waste Kinetics #2 - Dispose of Waste

(includes disposal of previous MJB tests)

Real Waste TPB Kinetics Test #1  <HA>

Obtain 2H Evaporator Samples

need by 3/12 to support characterization finish
date of 4/11 (ASTPB233C); day-for-day slip

Characterize Real Waste

proceeding with evaporator samples

Real Waste Kinetics #1- Prepare for Tests

Real Waste Kinetics #1- Conduct Tests

duration will need to be discussed after sample
schedule is defined

Real Waste Kinetics #1- Analyze Tests
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ID

Rem
Dur

Total
Float

Early
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Early
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Lead Cost to
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ASTPB23F 0 24 30JUN00 MJB 0.00

ASTPB23G 56 108 11JUL00 27SEP00 MJB 0.00

ASTPB23H 8 85 28SEP00 11OCT00 WRW 0.00

ASTPB23I 10 108 28SEP00 11OCT00 JWM 0.00

ASTPB23L 5 108 12OCT00 18OCT00 WRW 0.00

ASTPB23M 5 108 19OCT00 25OCT00 WRW 0.00

ASTPB23N 0 108 25OCT00 KJR 0.00

ASTPB23P 3 576 07SEP00 11SEP00 MJB 0.00

Catalyst CSTR Test
ASTPB299 0 23 01AUG00 KJR 0.00

ASTPB3079 0 23 01AUG00 MJB 0.00

S-2  Anti-Foam Development

Antifoam Development
ASTPB500 100* 121 19NOV99A 06OCT00 DPL 0.00

ASTPB5001 0 19NOV99A 03DEC99A DPL 0.00

ASTPB5003 0 06DEC99A 20DEC99A DPL 0.00

ASTPB5007 0 21DEC99A 29DEC99A DPL 0.00

ASTPB5009 0 29DEC99A KJR 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Real Waste #1- Avail. Data for New Simulant

Expanded Metals/Real Waste #1- Draft Report

Team Comment - Expanded Metal Report

DOE Comment - Expanded Metals Report

Resolve Comment - Expanded Metals Report

Prepare Final Report - Expanded Metals Report

Expanded Metals/Real Waste #1- Approve Report

Real Waste Kinetics #1 - Dispose of Waste

Decision to Proceed with ORNL Catalyst Testing

SRTC Issue design input for ORNL CSTR

5.0 Physical Property Data - Antifoam  <HA>

Draft TTP - Physical Property Data

Review & Comment on TTP-  Physical Property Data

TTP-  Physical Property Data Resolve Comments

Approve TTP
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ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

Antifoam Consultant
ASTPB51 27* 630 19NOV99A 23JUN00 DPL 0.00

ASTPB51A 0* 19NOV99A 03FEB00A DPL 0.00

ASTPB51C 0* 03DEC99A 20APR00A DPL 40.00

ASTPB51D 0 18APR00A 25APR00A DPL 0.00

ASTPB51E 0 03MAY00A 12MAY00A DPL 0.00

ASTPB51G 22* 630 09MAY00A 16JUN00 KJR 0.00

ASTPB51H 5 630 19JUN00 23JUN00 KJR 0.00

ASTPB51I 0 630 23JUN00 KJR 0.00

Evaluation of Revised Model, Compiled ColumnData
ASTPB52 91* 130 31JAN00A 25SEP00 DPL 128.56

ASTPB52A 0* 31JAN00A 14MAR00A MRP 0.00

ASTPB52B 0* 29FEB00A 10APR00A DPL 0.00

ASTPB52C 10* 2 03MAY00A 31MAY00 DPL 117,300.00

ASTPB52D 20 2 01JUN00 28JUN00 DPL 234,600.00

ASTPB52E 20 2 29JUN00 27JUL00 DPL 234,600.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

IIT Antifoam Study         <HA>

(Wasan)

Establish Antifoam Study Subcontract with IIT

(Wasan)
Held until 2/1 (TFA portion of split funded
items were not supposed to be held)

IIT Conduct Initial Antifoam Study

Wasan out of the country for several weeks
SRS may opt to make alternatives decision
based on available data

IIT Recommends Initial Antifoam Alternatives

Issue IIT Antifoam Interim Report

ITT Makes final Antifoam Recommendation

ITT Issue Final Report

Complete Antifoam Study

Antifoam Test on Simulant Waste (Bench-scale) HA

Prep Washed Precip. to Test Antifoam Agents-PREF

some difficulty in washing precipitate; may have
inadequate mixing

Test Antifoam Agents - Prepare for Tests

Test Antifoam Agents in CSTR (Bench-Scale)

Test Antifoam Agents Concentration

Test Antifoam Agents in Wash Tank
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB52F 5 2 28JUL00 03AUG00 DPL 234,600.00

ASTPB52G 15 131 04AUG00 24AUG00 DPL 0.00

ASTPB52H 8 103 28AUG00 11SEP00 DPL 0.00

ASTPB52I 10 130 28AUG00 11SEP00 JWM 0.00

ASTPB52L 5 130 12SEP00 18SEP00 DPL 0.00

ASTPB52M 5 130 19SEP00 25SEP00 DPL 0.00

ASTPB52N 0 130 25SEP00 KJR 0.00

Anti-Foam Analytical Technique
ASTPB54 60 378 29SEP00 27DEC00 DPL 0.00

Anti-Foam - Simulant Test in CSTR
ASTPB55 45* 121 04AUG00 06OCT00 MRP 37.80

ASTPB55A 10 121 04AUG00 17AUG00 MRP 0.00

ASTPB55C 15 121 18AUG00 08SEP00 MRP 0.00

ASTPB55G 10 121 11SEP00 22SEP00 MRP 0.00

ASTPB55J 10 121 25SEP00 06OCT00 MRP 0.00

ASTPB55K 0 121 06OCT00 KJR 0.00

Anti-Foam - Real Waste Test
ASTPB53 40 378 28DEC00 23FEB01 DPL 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Test Antifoam Agents - Analyze Data

Draft Antifoam Agents Test Report

Team Comment - AntiFoam Report

DOE Comment - AntiFoam Report

Resolve Comment - AntiFoam Report

Prepare Final Report - AntiFoam Report

Approve Antifoam Agents Test Report

Antifoam Analytical Technique Development

Test Most Efficent Antifoam Agent (PREF)   <HA>

Test Most Efficent Agent (PREF) - Prepare

Test Most Efficent (PREF) - Conduct Tests/Eval.

Draft Antifoam PREF Test Report

Review/Approve Antifoam PREF Test Report

Approve Antifoam PREF Test Report

Irradiate and Test Most Effect Agent

(irradiation chamber is limiting resource)
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB56 70* 393 26FEB01 05JUN01 RAP 0.00

ASTPB56A 15 378 26FEB01 16MAR01 RAP 0.00

ASTPB56C 15 378 19MAR01 06APR01 RAP 0.00

ASTPB56E 15 378 09APR01 30APR01 RAP 0.00

ASTPB56G 15 393 01MAY01 21MAY01 RAP 0.00

ASTPB56J 10 393 22MAY01 05JUN01 RAP 0.00

ASTPB56K 0 393 05JUN01 KJR 0.00

ASTPB56P 20 398 01MAY01 29MAY01 RAP 0.00

Anti-Foam - FRED Demo
ASTPB58 40 378 01MAY01 26JUN01 MRP 0.00

TPB Solubility Data

ORNL Bench Scale CSTR Studies
ASORNL3001 221* 2 01OCT99A 30MAR01 TK 0.00

ASORNL3002 0* 01OCT99A 01FEB00A TK 0.00

ASORNL3003 0 01OCT99A 15NOV99A TK 0.00

ASORNL3004 0* 22NOV99A 22DEC99A TK 0.00

ASORNL3005 0 22NOV99A 15DEC99A TK 0.00

ASORNL3006 0 16DEC99A 17DEC99A TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Real Waste Antifoam Test       <HA>

Real Waste Antifoam Test - Prepare for Tests

Real Waste/Lab Scale Test w/Most Effective Agent

Real Waste Antifoam Test - Analyze Tests

Draft Real Waste Antifoam Test Report

Review/Approve Real Waste Antifoam Test Report

Approve Real Waste Antifoam Test Report

Real Waste Antifoam Test - Dispose of Waste

Perform FRED Demo

(currently not in TTR)

Bench Scale CSTR Studies   <HA>

Work Scope Matrix HLW SDT 99-353
Item 3.0

Work Planning                               <HA>

Develop work scope

Develop TTP                                 <HA>

Draft TTP

Review TTP
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL3007 0 20DEC99A 21DEC99A TK 0.00

ASORNL3008 0 22DEC99A 22DEC99A TK 0.00

ASORNL3009 0 29DEC99A TK 0.00

ASORNL3010 0* 19NOV99A 19JAN00A TK 0.00

ASORNL3011 0 19NOV99A 10DEC99A TK 0.00

ASORNL3012 0 13DEC99A 14DEC99A TK 0.00

ASORNL3013 0 20DEC99A 21DEC99A TK 0.00

ASORNL3014 0* 22DEC99A 19JAN00A TK 0.00

ASORNL3015 0* 24JAN00A 01FEB00A TK 0.00

ASORNL3016 0 24JAN00A 26JAN00A TK 0.00

ASORNL3017 0 27JAN00A 01FEB00A TK 0.00

ASORNL3018 94* 75 15DEC99A 29SEP00 TK 0.00

ASORNL3019 9* 76 05APR00A 30MAY00 TK 0.00

ASORNL3020 0* 08MAR00A 14APR00A TK 0.00

ASORNL3021 0 17APR00A 28APR00A TK 0.00

ASORNL3022 0 14FEB00A 07MAR00A TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Resolve TTP comments

Approve TTP

Milestone C.1-1: IssueTTP for 20-L CSTR test pro

Develop Schedule                            <HA>

Develop preliminary schedule

Schedule review

Integrate with TTP

Integrate with program and rebaseline

Planning for FY 2001 Pilot Scale CSTR       <HA>

SCIF Pending on TPB Solubility Data.

Obtain drawings of proposed Bldg 4505 pilot plan

Proposed location of Pilot Plant Work Area

Provide copies of selected 4505 drawings to WSRC

Safety & QA Planning                        <HA>

Update PSS for CSTR test program

Update QA plan for new PAAA requirements

Memo to File in Progress

Confirmation of QA compliance for previous tasks

Update ALARA Plan for CSTR Operations
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL3023 94* 75 15DEC99A 29SEP00 TK 0.00

ASORNL3024 94* 75 15DEC99A 29SEP00 TK 0.00

ASORNL3025 51* 47 04OCT99A 31JUL00 TK 0.00

ASORNL3026 0 04OCT99A 28JAN00A TK 0.00

ASORNL3027 0 31JAN00A 03FEB00A TK 0.00

ASORNL3028 0* 07FEB00A 10FEB00A TK 0.00

ASORNL3029 0* 28JAN00A 25FEB00A TK 0.00

ASORNL3030 0 15DEC99A 22FEB00A TK 0.00

ASORNL3031 0 06DEC99A 21JAN00A TK 0.00

ASORNL3032 0 24JAN00A 14APR00A TK 0.00

ASORNL3033 0* 15DEC99A 15FEB00A TK 0.00

ASORNL3034 0 15DEC99A 21JAN00A TK 0.00

ASORNL3035 0 01FEB00A 10MAR00A TK 0.00

ASORNL3036 0 24JAN00A 15MAR00A TK 0.00

ASORNL3037 0 16MAR00A 29MAR00A TK 0.00

ASORNL3038 8* 49 30MAR00A 26MAY00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Documentation support - LOE, B. Brock

QA support - LOE, G. Chitwood

20 L Hot Cell CSTR Preparations             <HA>

CSTR decon and waste disposal

Chemical Clean Cross Flow Filters Element

Removal fo Primary Flex Tubing

Move feed tanks and waste collection system

To Cell C

Identify and procure new level instrumentation

Evaluate backpressure control valve problem.

Valve Reported as pulled 01 Feb 2000.

Order Parts for BackPressure Control Valves

Stem Coupling Fabrication in Progress.

Procure new valve trim for filtrate line

Redesign backpulse system

On Both Cross Flow Filters

Procure parts for modified backpulse system

Flow Meter, Transducer Received.

Choose Benzene Monitoring Option forCSTR Ops

and obtain approval

Prepare & Approve Flowsheet CSTR Benzene Monitor

and obtain approval

Procure & Receive Benzene Monitoring Equipment

All Materials ordered, need delivery dates
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL3039 32* 59 30MAR00A 30JUN00 TK 0.00

ASORNL3040 0 13MAR00A 15MAY00A TK 0.00

ASORNL3041 0* 28APR00A 12MAY00A TK 0.00

ASORNL3042 8* 74 10MAY00A 26MAY00 TK 0.00

ASORNL3043 8* 49 03MAY00A 26MAY00 TK 0.00

ASORNL3044 10* 47 16MAY00A 31MAY00 TK 0.00

ASORNL3045 3 47 01JUN00 05JUN00 TK 0.00

ASORNL3046 4 47 06JUN00 09JUN00 TK 0.00

ASORNL3047 28* 46 24JAN00A 26JUN00 TK 0.00

ASORNL3048 0* 24JAN00A 23FEB00A TK 0.00

ASORNL3049 0 24FEB00A 31MAR00A TK 0.00

ASORNL3050 6* 58 12APR00A 24MAY00 TK 0.00

ASORNL3051 8* 46 17APR00A 26MAY00 TK 0.00

ASORNL3052 10 46 30MAY00 12JUN00 TK 0.00

ASORNL3053 10 46 13JUN00* 26JUN00 TK 0.00

ASORNL3054 0 46 26JUN00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Prepare & Conduct Cold Testing - Benzene Monitor

Pending SCIF.

Prepare New InCell Wire & Connections

and obtain approval

Prepare Flowsheet For Antfoam Addition System

Revise Controls & Data Acquistion Plan, Specify

Procure Materials - Antifoam Addition System

CSTR In Cell Modification for Benzene Testing

Construct-Antifoam Feed Pump, Holding Vessel

Leak testing

Update Control System                       <HA>

Identify and procure additional I/O boards.

Install I/O boards

New Cabinent, Some Rewiring

Connect I/O Instrument Leads & Test

and obtain approval

Additional Benzene I/O Boards - Procure/Install

Connect I/O Leads for Benzene, Antifoam, & Test

Update Control System Configuration

New Cabinent, Some Rewiring

Milestone C.1-3: Complete CSTR modifications

(20 L CSTR System)
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL3055 7 46 27JUN00 07JUL00 TK 0.00

ASORNL3056 30 57 30MAY00 12JUL00 TK 0.00

ASORNL3057 32* 58 17APR00A 30JUN00 TK 0.00

ASORNL3058 10 63 19JUN00* 30JUN00 TK 0.00

ASORNL3059 3 57 13JUL00 17JUL00 TK 0.00

ASORNL3060 16 47 10JUL00 31JUL00* TK 0.00

ASORNL3061 0* 29OCT99A 09FEB00A TK 0.00

ASORNL3062 0 29OCT99A 21JAN00A TK 0.00

ASORNL3063 0 01NOV99A 15DEC99A TK 0.00

ASORNL3064 0 23DEC99A 04FEB00A TK 0.00

ASORNL3065 0* 07FEB00A 09FEB00A TK 0.00

ASORNL3066 0 09FEB00A TK 0.00

ASORNL3067 48* 24 05JUL00 11SEP00 TK 0.00

ASORNL3068 15 26 05JUL00* 25JUL00 TK 0.00

ASORNL3069 5 26 26JUL00 01AUG00* ORN 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Component testing and instrument calibration.

Update operating procedures & training material

Update drawings and prepare design change review

Safety review

Train operators

Preoperational testing

20 L Cold CSTR Preparations                 <HA>

Assemble Available Materials for Cold CSTR

Preliminary design of cold CSTR system

Document Pros and Cons in Position Paper

Review of Position Paper

Decision Not to Proceed with Cold CSTR System

Decision Taken to not build Cold CSTR
Follow along activities to be deleted by SCIF.

ORNL TPB Catalyst Lab Scale Activitation    <HA>

Prepare test plan for lab-scale catalyst activat

SRTC to provide Test Conditions to ORNL

For Bench Scale Validation of Catalyst Activatio
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL3070 4 26 02AUG00 07AUG00 TK 0.00

ASORNL3071 0 26 07AUG00* TK 0.00

ASORNL3072 10 34 17JUL00* 28JUL00 TK 0.00

ASORNL3073 3 24 09AUG00* 11AUG00 TK 0.00

ASORNL3074 10 24 14AUG00* 25AUG00 TK 0.00

ASORNL3075 15 29 14AUG00 01SEP00 TK 0.00

ASORNL3076 10 24 28AUG00 11SEP00* TK 0.00

ASORNL3077 84* 85 04AUG00 01DEC00 TK 0.00

ASORNL3078 19 2 04AUG00 30AUG00 TK 0.00

ASORNL3079 5 2 31AUG00 07SEP00 TK 0.00

ASORNL3080 0 17 07SEP00 TK 0.00

ASORNL3081 10 2 08SEP00 21SEP00 TK 0.00

ASORNL3082 5 2 22SEP00 28SEP00 TK 0.00

ASORNL3083 3 2 29SEP00 03OCT00 TK 0.00

ASORNL3084 0 2 04OCT00 TK 0.00

ASORNL3085 3 17 08SEP00 12SEP00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Complete Lab Scale Test Plan

For Bench Scale Validation of Catalyst Activatio

Issue Lab Scale Catalyst Test Plan

For Lab Scale Catalyst Activation Testing

Assemble equipment for lab verification tests

Prepare simulants

Conduct tests

Analyze samples

Evaluate test results

CSTR Cold Open Loop Tests                   <HA>

Consult with SRTC and develop draft test plan

Constrained by ASTPB52F - SRTC Antifoam Develop

Review and approve antifoam open loop test plan

C.1-4 Issue Test Plan for 20 L CSTR AntiFoam

Update ALARA Plan and Prepare RWP

Conduct Design Review & Readiness Assessment

and obtain approval

Address Review Findings

and obtain approval

Startup Approval

Prepare Simulants
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL3086 0 2 31AUG00 DPL 0.00

ASORNL3087 2 3 29SEP00 02OCT00 TK 0.00

ASORNL3088 7 2 04OCT00 12OCT00 TK 0.00

ASORNL3089 5 2 13OCT00 19OCT00 TK 0.00

ASORNL3090 0 66 13OCT00 TK 0.00

ASORNL3091 25 29 13OCT00 16NOV00 TK 0.00

ASORNL3092 11 59 05JUL00 19JUL00 TK 0.00

ASORNL3093 8 59 20JUL00 31JUL00 TK 0.00

ASORNL3094 12 29 17NOV00 05DEC00 TK 0.00

ASORNL3095 0 23 01AUG00* SDF 0.00

ASORNL3096 20 32 02AUG00 29AUG00 TK 0.00

ASORNL3097 3 24 12SEP00 14SEP00 TK 0.00

ASORNL3098 0 24 14SEP00 TK 0.00

ASORNL3099 3 24 15SEP00 19SEP00 TK 0.00

ASORNL3100 3 24 15SEP00 19SEP00 TK 0.00

ASORNL3101 7 2 20OCT00 30OCT00 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

SRTC Issue antifoam recommendation for CSTR test

Prepare Shift Schedule for CSTR Test

CSTR Test 1 - Cold AntiFoam, TPB Recovery

CSTR Clean Up

Milestone C1-5 Document Initial Startup of CSTR

Sample Analysis

Install Benzene Monitor in CSTR System

Update Control System- Benzene Monitor, Checkout

Evaluate Test Results

SRTC Input for CSTR Catalyst Activation Test

HLW SDT-99-0353, Item 2.2

Revise Review & Approve Open Loop Test Plan

(Catalyst Activation)

Review Results of Lab Scale Test, Revise Plan

Issue Test Plan for 20 L CSTR Catalyst Test

Prepare simulants

Prepare shift schedule for CSTR tests

Conduct cold catalyst activation CSTR test #2

Matrix Item 2.4
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL3102 5 2 31OCT00 06NOV00* TK 0.00

ASORNL3103 18 85 24OCT00 16NOV00 TK 0.00

ASORNL3104 10 85 17NOV00 01DEC00 TK 0.00

ASORNL3105 0 85 01DEC00 TK 0.00

ASORNL3106 74* 33 25SEP00 09JAN01 TK 0.00

ASORNL3107 18 6 25SEP00* 18OCT00 TK 0.00

ASORNL3108 9 6 19OCT00 31OCT00 TK 0.00

ASORNL3109 3 10 23OCT00 25OCT00* TK 0.00

ASORNL3110 3 10 23OCT00 25OCT00* TK 0.00

ASORNL3111 14 2 07NOV00 27NOV00* TK 0.00

ASORNL3112 15 33 28NOV00 18DEC00 TK 0.00

ASORNL3113 14 33 19DEC00 09JAN01 TK 0.00

ASORNL3114 20 484 10JAN01 06FEB01 TK 0.00

ASORNL3115 60 2 28NOV00 21FEB01 TK 0.00

ASORNL3116 29 2 16JAN01 23FEB01 TK 0.00

ASORNL3117 0 2 23FEB01 TK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

CSTR cleanup

Sample analysis

Prepare Status Report- Open Loop Test

Milestone C.1-6: Issue status report on 20-L CST

CSTR Closed Loop Hot Cell Tests             <HA>

Consult with SRTC and develop draft test plan

Revise and approve test plan

Based on Open Loop Test Experience

Prepare shift schedule for CSTR tests

Prepare simulants

Conduct Closed Loop Hot Cell CSTR Test 1

Without Catalyst

CSTR cleanup and prepare simulant

Closed Loop Test # 2

Conduct Closed Loop Hot Cell CSTR Test Cat #2

CSTR cleanup, waste disposal, and place in safe

Sample analysis - Both Closed Loop Runs

Evaluate test results and prepare report on CSTR

Issue report for formal review
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORNL3118 8 2 26FEB01 08MAR01 KJR 0.00

ASORNL3119 10 2 26FEB01 09MAR01 JWM 0.00

ASORNL3120 10 2 12MAR01 23MAR01 TK 0.00

ASORNL3121 5 2 26MAR01 30MAR01 TK 0.00

ASORNL3122 0 2 30MAR01 TK 0.00

SRS PC&T Support
ASPCT3029 0 15DEC99A 02MAR00A TRT 0.00

ASPCT3031 0* 02FEB00A 09FEB00A TRT 0.00

ASPCT3035 0* 02FEB00A 11FEB00A TRT 0.00

ASPCT3041 0* 24JAN00A 23FEB00A TRT 0.00

ASPCT3042 8* 77 10MAY00A 26MAY00 TRT 0.00

ASPCT3043 0 14FEB00A 22FEB00A TRT 0.00

ASPCT3047 28* 629 24APR00A 26JUN00 TRT 0.00

ASPCT3053 8 49 13JUN00 22JUN00 TRT 0.00

ASPCT3055 10 47 27JUN00 11JUL00 TRT 0.00

ASPCT3060 10 47 12JUL00 25JUL00 TRT 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Team Comment - TPB Solubility Test Report

DOE Comment - TPB Solubility Test Report

Resolve Comment-TPB Solubility Test Report

Prepare Final Report - TPB Solubility Testing

Approve Final Report - TPB Solubility Testing

SRS PC&T - Support New Level Instrumentation

SRS - PC&T - Support BCV Evaluation

SRS PC&TSupport Redesign backpulse Control

SRS PC&T - Support Identify additional I/O board

SRS PC&TRevise Controls, Data Acquistition Plan

SRS PC&T -  Support Update I/O Configuration

SRS-PC&T Support Control System Software Devel

SRS PC&T- Update Control System Configuration

SRS PC&T -Support  Instrument Calibration

SRS - PC&T Support Preoperational testing
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

TPB Precipitation - Dissolution Tests
ASTPB42 153* 410 29SEP00 10MAY01 MRP 0.00

ASTPB421A 20 350 11OCT00 07NOV00 MRP 0.00

ASTPB421C 35 350 08NOV00 02JAN01 MRP 0.00

ASTPB421G 15 475 03JAN01 23JAN01 MRP 0.00

ASTPB421J 10 475 24JAN01 06FEB01 MRP 0.00

ASTPB421K 0 475 06FEB01 KJR 0.00

ASTPB421P 5 495 03JAN01 09JAN01 MRP 0.00

ASTPB422A 20 358 29SEP00 26OCT00 MRP 0.00

ASTPB422C 35 358 27OCT00 18DEC00 MRP 0.00

ASTPB422G 15 483 19DEC00 11JAN01 MRP 0.00

ASTPB422J 10 483 12JAN01 25JAN01 MRP 0.00

ASTPB422K 0 483 25JAN01 KJR 0.00

ASTPB422P 5 503 19DEC00 27DEC00 MRP 0.00

ASTPB423A 25 350 03JAN01 06FEB01 RAP 0.00

ASTPB423C 15 350 07FEB01 28FEB01 RAP 0.00

ASTPB423E 25 350 01MAR01 04APR01 RAP 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Perform Dissolution Tests                   <HA>

K+ Dissolution Test - Prepare for Tests

K+ Dissolution Test - Conduct Tests/Eval. Data

K+ Dissolution Test - Draft Report

K+ Dissolution Test - Review/Approve Report

K+ Dissolution Test - Approve Report

K+ Dissolution Test - Dispose of Waste

TPB Dissolution Test - Prepare for Tests

TPB Dissolution Test - Conduct Tests/Eval. Data

TPB Dissolution Test - Draft Report

TPB Dissolution Test - Review/Approve Report

TPB Dissolution Test - Approve Report

TPB Dissolution Test - Dispose of Waste

Pellet Studies - Prepare for Tests

Pellet Studies - Conduct Tests

Pellet Studies - Analyze Tests
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB423G 15 410 05APR01 26APR01 RAP 0.00

ASTPB423J 10 410 27APR01 10MAY01 RAP 0.00

ASTPB423K 0 410 10MAY01 KJR 0.00

ASTPB423P 15 420 05APR01 26APR01 RAP 0.00

ASTPB424 50 395 11OCT00 21DEC00 0.00

ASTPB4250 88* 312 27DEC00 05JUN01 RK 0.00

ASTPB4251 16 312 27DEC00 24JAN01 RK 0.00

ASTPB4252 16 312 25JAN01 22FEB01 RK 0.00

ASTPB4253 0 312 22FEB01 RK 0.00

ASTPB4254 40 312 26FEB01 07MAY01 RK 0.00

ASTPB4255 56 328 27DEC00 05APR01 RK 0.00

ASTPB4256 8 312 08MAY01 21MAY01 RK 0.00

ASTPB4257 0 312 21MAY01 RK 0.00

ASTPB4258 8 312 22MAY01 05JUN01 RK 0.00

ASTPB4259 0 393 05JUN01 RK 0.00

ASTPB426 50 408 29SEP00 11DEC00 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Pellet Studies - Draft Report

Pellet Studies - Review/Approve Report

Pellet Studies - Approve Report

Pellet Studies - Dispose of Waste

Equipment Scale  Determination Study

Develop Scale Equipment Design              <HA>

SI - Determine Scale Up Equipment

SI - Develop F&R for Scale Up Equipment

DA - Approve Scale Up Equip Function & Req'mt

DE - Develop Scale Up Equipment Design

PC&T - Design Scale Up Support Equipment

DA - Review Scale Up Equipment Design

Team - Approve Scale Up Equipment Design

DE - Prepare Scale Up Equip Bid Package

DOE - Decision to Proceed with Scale Up

Calcs for Modification of ORNL 20 L Equipment
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB427 20 408 12DEC00 11JAN01 0.00

ASTPB428 10 405 03JAN01 16JAN01 MRP 0.00

Na, K, Cs, TPB Precipitation Kinetics

TPB Precipitation Testing
ASTPB41 205* 350 11OCT00 06AUG01 RAP 0.00

ASTPB411 213* 350 29SEP00 06AUG01 RAP 0.00

ASTPB4111A 0 354 11OCT00 10OCT00 RAP 0.00

ASTPB4111C 20 354 11OCT00 07NOV00 RAP 0.00

ASTPB4111E 181* 354 08NOV00 31JUL01 RAP 0.00

ASTPB4112 62 416 29SEP00 29DEC00 RAP 0.00

ASTPB412 135* 305 11OCT00 26APR01 FF 0.00

ASTPB412A 15 305 11OCT00* 31OCT00 FF 0.00

ASTPB412C 80 305 01NOV00 28FEB01 FF 0.00

ASTPB412E 30 305 17JAN01 28FEB01 FF 0.00

ASTPB412G 15 305 01MAR01 21MAR01 FF 0.00

ASTPB412J 10 310 01MAR01 14MAR01 FF 0.00

ASTPB412L 15 305 22MAR01 11APR01 FF 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Perform Modification to 20 L ORNL Equipment

Antifoam Impact Dissol'n Rates-Conduct Test/Eval

TPB Precipitation Testing                   <HA>

Technology Resources in Field               <HA>

Prepare Consultant Scope of Work

Award Consultant Contract

Consultant Support

Establish A C T Membership

DSC and Solution Calorimeter Testing        <HA>

DSC & Soln Calorimeter Tests - Prepare for Tests

Conduct DSC Studies

Perform Solution Calorimetry

DSC/Sol'n Calorimeter - Analyze Data

DSC/Sol'n Calorimeter - Chemical Analyses

DSC/Sol'n Calorimeter - Draft Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB412N 10 305 12APR01 26APR01 FF 0.00

ASTPB412P 0 305 26APR01 KJR 0.00

ASTPB412R 10 450 01MAR01 14MAR01 FF 0.00

ASTPB413 65* 385 15MAR01 15JUN01 RAP 0.00

ASTPB4131A 20 295 15MAR01 11APR01 RAP 0.00

ASTPB4131C 10 295 12APR01 26APR01 RAP 0.00

ASTPB4131E 10 295 27APR01 10MAY01 RAP 0.00

ASTPB4131G 15 385 11MAY01 01JUN01 RAP 0.00

ASTPB4131J 10 385 04JUN01 15JUN01 RAP 0.00

ASTPB4131K 0 385 15JUN01 KJR 0.00

ASTPB4131P 10 400 11MAY01 24MAY01 RAP 0.00

ASTPB414 115* 325 11OCT00 28MAR01 RAP 0.00

ASTPB4141 30 325 11OCT00 21NOV00 RAP 0.00

ASTPB41411 30 355 22NOV00 09JAN01 RAP 0.00

ASTPB41412 60 325 22NOV00 21FEB01 RAP 0.00

ASTPB4141G 15 325 22FEB01 14MAR01 RAP 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

DSC/Sol'n Calorimeter - Review/Approve Report

DSC/Sol'n Calorimeter - Approve Report

DSC/Sol'n Calorimeter - Dispose of Waste

Na Tracer Study                             <HA>

ON MANAGEMENT HOLD

Precipitation Tests - Prepare for Tests

Precipitation Tests - Conduct Tests

Precipitation Tests - Analyze Tests

Draft Utility Report

Review/Approve Utility Report

Approve Utility Report

Precipitation Tests - Dispose of Waste

Spectrosc. Measurement of Crystals          <HA>

Prepare Mixed Crystrals

Perrform X-Ray Diffr. & Electr. Microprobe

Perform Xanes Analysis

Draft Spectroscopic Measurement of Crystals Rep.
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB4141J 10 325 15MAR01 28MAR01 RAP 0.00

ASTPB4141K 0 325 28MAR01 KJR 0.00

ASTPB415 75* 480 11OCT00 30JAN01 RAP 0.00

ASTPB4151A 15 295 11OCT00* 31OCT00 RAP 0.00

ASTPB4151C 15 295 01NOV00 21NOV00 RAP 0.00

ASTPB4151E 10 385 22NOV00 07DEC00 RAP 0.00

ASTPB4152 15 385 08DEC00 02JAN01 RAP 0.00

ASTPB4152P 20 480 03JAN01 30JAN01 RAP 0.00

ASTPB416 120* 405 22NOV00 17MAY01 RAP 0.00

ASTPB4161A 15 295 03JAN01* 23JAN01 RAP 0.00

ASTPB4161C 10 295 24JAN01 06FEB01 RAP 0.00

ASTPB4161E 10 335 07FEB01 21FEB01 RAP 0.00

ASTPB4162A 15 295 07FEB01 28FEB01 RAP 0.00

ASTPB4162C 10 295 01MAR01 14MAR01 RAP 0.00

ASTPB4162E 10 310 15MAR01 28MAR01 RAP 0.00

ASTPB4163A 15 295 22NOV00 14DEC00 RAP 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Rev/Appr. Crystals Spectrosc. Measurement Rep.

Approve Crystals Spectrosc. Measurement Report

Perform Residence Time Scan                 <HA>

Precip Rates vs Residence Time - Prep. for Tests

Precip Rates vs Residence Time - Conduct Tests

Precip Rates vs Residence Time - Analyze Tests

Residence Time Scans - Particle Size Analysis

Residence Time Scans - Dispose of Waste

Scale Mixing Tests                          <HA>

Feed K+ Concentration - Prepare for Tests

Feed K+ Concentration - Conduct Tests

Feed K+ Concentration - Analyze Tests

Bulk Na+ Molarity - Prepare for Tests

Bulk Na+ Molarity - Conduct Tests

Bulk Na+ Molarity - Analyze Tests

Mixing Energy - Prepare for Tests
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB4163C 10 295 15DEC00 02JAN01 RAP 0.00

ASTPB4163E 10 360 03JAN01 16JAN01 RAP 0.00

ASTPB4164 15 310 29MAR01 19APR01 RAP 0.00

ASTPB4164P 20 405 20APR01 17MAY01 RAP 0.00

ASTPB417 30 295 11MAY01 22JUN01 ORN 0.00

ASTPB4171 30 295 25JUN01 06AUG01 0.00

ASTPB4172 30 295 25JUN01 06AUG01 0.00

NaTPB Recovery

TBP - Washing Studies
ASTPB4005 0 19NOV99A 03DEC99A RAP 0.00

ASTPB4012 0 06DEC99A 10DEC99A RAP 0.00

ASTPB4013 0 13DEC99A 21DEC99A RAP 0.00

ASTPB4014 0 22DEC99A 29DEC99A RAP 0.00

ASTPB4015 8 295 29SEP00 10OCT00 KJR 0.00

ASTPB4020 0 295 11OCT00 KJR 0.00

ASTPB43 140* 295 05APR01 23OCT01 MRP 0.00

ASTPB431A 10 350 05APR01 19APR01 MRP 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Mixing Energy - Conduct Tests

Mixing Energy - Analyze Tests

Crystal Composition (Digestion, XRD, Dissolut'n)

Scale Mixing Tests - Dispose of Waste

20 L Open Loop Scale Tests

20 L Open Loop Test - Develop Model

20 L Open Loop Test - Equipment Modification

Draft TTP - Na, K, CsTPB Precipitation Kinetics

Review  TTP- Na,K,CsTPB Precipitation Kinetics

Comment onTTP- Na,K,CsTPB Precipitation Kinetics

TTP- Na,K,CsTPB Kinetics Resolve Comments

Revise TTP

Approve TTP

Perform Washing Studies                     <HA>

PREF Washing Studies - Prepare for Tests
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB431C 15 350 20APR01 10MAY01 MRP 0.00

ASTPB431G 10 390 11MAY01 24MAY01 MRP 0.00

ASTPB431J 10 390 25MAY01 08JUN01 MRP 0.00

ASTPB431K 0 390 08JUN01 KJR 0.00

ASTPB431P 5 350 11MAY01 17MAY01 MRP 0.00

ASTPB4320 15 295 07AUG01 27AUG01 0.00

ASTPB4322 0 295 27AUG01 0.00

ASTPB4330 40 295 28AUG01 23OCT01 0.00

ASTPBVIA1 0 25APR00A KJR 0.00

ASTPBVIA2 0 604 01AUG00* KJR 0.00

DWPF Coupled Operations Chemistry

Coupled Operations - General Planning
ASTPB1600 195* 368 29SEP00 11JUL01 DPL 0.00

ASTPB16005 0* 19NOV99A 03DEC99A DPL 0.00

ASTPB16012 0 06DEC99A 10DEC99A DPL 0.00

ASTPB16014 0 13DEC99A 29DEC99A DPL 0.00

Nitrate/Nitrite as Function of Absorbed Dose
ASTPB16020 0 418 29SEP00 KJR 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

PREF Washing Studies - Conduct Tests/Analyze

PREF Washing Studies - Draft Report

PREF Washing Studies - Review/Approve Report

PREF Washing Studies - Approve Report

PREF Washing Studies - Dispose of Waste

Scale Washing Tests (Mtl From ASTPB4170)

Evaluate Viability of Semi Batch Washing

Perform Semi Batch Wash Testing - PREF

Assess Viability

Assess Viability

16.0 DWPF Coupled Operation Chemistry       <HA>

Draft TTP - Hydrolysis Basic Chemistry

Review TTP- Hydrolysis Basic Chemistry

TTP- Hydrolysis Chemistry - Revise

Approve TTP- Hydrolysis Basic Chemistry
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB161 105* 458 29SEP00 02MAR01 DPL 0.00

ASTPB161A 40 523 29SEP00 27NOV00 DPL 0.00

ASTPB161C 0 363 29SEP00 28SEP00 0.00

ASTPB161E 10 363 29SEP00 12OCT00 DPL 0.00

ASTPB161G 15 503 13OCT00 02NOV00 DPL 0.00

ASTPB161J 10 503 03NOV00 16NOV00 DPL 0.00

Optimum Cu/Formic Acid Ratio
ASTPB162 95* 458 13OCT00 02MAR01 DPL 0.00

ASTPB162A 60 363 13OCT00 11JAN01 DPL 0.00

ASTPB162C 10 363 12JAN01 25JAN01 DPL 0.00

ASTPB162G 15 458 26JAN01 15FEB01 DPL 0.00

ASTPB162J 10 458 16FEB01 02MAR01 DPL 0.00

ASTPB162K 0 458 02MAR01 KJR 0.00

Perform Hydrolysis Studies
ASTPB163 200* 363 29SEP00 18JUL01 DPL 0.00

ASTPB163A 20 363 26JAN01 23FEB01 0.00

ASTPB163C 25 363 26FEB01 30MAR01 DPL 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Nitrate/Nitrite Conc-Function, Absorbed Dose <HA

Conduct Hydrolysis Background Study

Prep. CSTR Produced,Concentrated,Washed Precip.

Nitrate/Nitrite - Analyze Prepared Precipitate

Nitrate/Nitrite - Irradiate Precipitate

Nitrate/Nitrite- Analyze Precipitate for Nitrite

Optimum Cu/Formic Acid Ratio-Function of Time<HA

Cu/Formic Acid Ratio - Operating Envelope Study

Cu/Formic Acid - Recomm Hydrolysis Op Parameters

Draft Nitrite/Nitrate, Op. Parameters Report

Rev/Appr. Nitrite/Nitrate, Op. Parameters Report

Approve Nitrite/Nitrate, Op. Parameters Report

Perform Hydrolysis Studies                  <HA>

Prep. Washed Precipitate w/New Antifoam

Hydrolysis Studies - Lab Scale Demo
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASTPB163E 0 498 29SEP00 28SEP00 DPL 0.00

ASTPB163G 45 363 02APR01 05JUN01 DPL 0.00

ASTPB163J 15 368 06JUN01 26JUN01 DPL 0.00

ASTPB163L 10 368 27JUN01 11JUL01 DPL 0.00

ASTPB163M 0 368 11JUL01 KJR 0.00

ASTPB163P 30 363 06JUN01 18JUL01 DPL 0.00

Assess Alternate Catalyst Forms
ASTPB164 60 418 29SEP00 27DEC00 DPL 0.00

ASTPB164G 15 478 28DEC00 18JAN01 DPL 0.00

ASTPB164J 10 478 19JAN01 01FEB01 DPL 0.00

ASTPB164K 0 478 01FEB01 KJR 0.00

Technical Feasibility of Recycling Catalyst
ASTPB165 60 418 28DEC00 23MAR01 DPL 0.00

ASTPB165G 15 418 26MAR01 16APR01 DPL 0.00

ASTPB165J 10 418 17APR01 30APR01 DPL 0.00

ASTPB165K 0 418 30APR01 KJR 0.00

Summary Level Science Technologies

ASTEAM1100 264* 393 19NOV99A 05JUN01 DPL 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Hydrolysis Studies - Pilot Preparation

Hydrolysis Studies - Pilot Demo

Draft Hydrolysis Studies Report

Review/Approve Hydrolysis Studies Report

Approve Hydrolysis Studies Report

Hydrolysis Studies - Dispose of Waste

Assess Alternate Catalyst Forms

Draft Alternate Catalyst Forms Report

Review/Approve Alternate Catalyst Forms Report

Approve Alternate Catalyst Forms Report

Assess Technical Feasibility of Recycle Copper

Draft Recycle Copper Feasibility Report

Review/Approve Recycle Copper Feasibility Report

Approve Recycle Copper Feasibility Report

Science & Technology Development            <HA>
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

Caustic Side Solvent Extraction

CSSX - SRTC FY 2000 Related Activities
ASCX41 213* 8 12APR00A 22MAR01 RAP 0.00

ASCX411 71* 125 12APR00A 25AUG00 RAP 0.00

ASCX41101 0 12APR00A 15MAY00A RAP 0.00

ASCX41102 30 126 18MAY00 29JUN00 RAP 0.00

ASCX41103 19 622 09JUN00 06JUL00 RAP 0.00

ASCX41104 15* 127 10MAY00A 07JUN00 RAP 0.00

ASCX41105 19 126 09JUN00 06JUL00 RAP 0.00

ASCX41105A 15 126 07JUL00 27JUL00 RAP 0.00

ASCX41105B 8 99 31JUL00 10AUG00 RAP 0.00

ASCX41105C 10 125 31JUL00 11AUG00 JWM 0.00

ASCX41105D 5 125 14AUG00 18AUG00 RAP 0.00

ASCX41105E 5 125 21AUG00 25AUG00 RAP 0.00

ASCX41105F 0 125 25AUG00 KJR 0.00

ASCX41106 5 617 07JUL00 13JUL00 RAP 0.00

ASCX4115 25 125 28AUG00 02OCT00 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Solvent Radiolytic & Chemical Stabililty    <HA>

External Radiation Tests (Co-60 Source)     <HA>

SRTC Sample Prep (Aqueous Phase)

Irradiate Samples

Send Samples to ORNL for Analyses

ADS Develop HPLC Technique

Analyze Samples

Draft Report - Solvent Degradation & Impact

Team Comment - Solvent Degradation & Impact

DOE Comment - Solvent Degradation & Impact

Resolve Comment - Solvent Degradation & Impact

Prepare Final Report - Solvent Degradation

Approve Report - Solvent Degradation & Impact

Dispose of Waste

Investigate Solvent Wash & Reconsitution
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCX412 213* 8 12APR00A 22MAR01 RAP 0.00

ASCX412A 68* 8 12APR00A 22AUG00 RNH 0.00

ASCX412C 25 79 22AUG00 26SEP00 RAP 0.00

ASCX412E 15 79 27SEP00 17OCT00 RAP 0.00

ASCX412E2 8 62 08NOV00 21NOV00 RAP 0.00

ASCX412E3 10 79 08NOV00 21NOV00 JWM 0.00

ASCX412E4 5 79 22NOV00 30NOV00 RAP 0.00

ASCX412E5 5 79 01DEC00 07DEC00 RAP 0.00

ASCX412E6 0 79 07DEC00 KJR 0.00

ASCX412M 5 545 18OCT00 24OCT00 RAP 0.00

ASCX412N 240 8 23AUG00 07AUG01 RAP 0.00

ASCX412P 225 299 19OCT00 12SEP01 RAP 0.00

ASCX412R 15 8 15FEB01 08MAR01 RAP 0.00

ASCX412T 10 8 09MAR01 22MAR01 RAP 0.00

ASCX412V 0 8 22MAR01 KJR 0.00

ASCX412W 15 299 13SEP01 03OCT01 RAP 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Batch Equilibrium Hot Cell Test (Interim Rpt)<HA

HAW (Internal Cs-137 Dose)

Obtain Real Waste Samples from Tank Farm

Real Waste Batch Contact Test

(Identify Species Extracted)

Analyze Data

Team Comment - Batch Equilibrium Test Report

DOE Comment - Batch Equilibrium Test Report

Resolve Comment - Batch Equilibrium Test Report

Prepare Final Report - Batch Equilibrium Test

Approve Report - Batch Equilibrium Test Report

Dispose of Waste

Conduct In-Cell Exposure Tests

Analyze Data

Draft  In-Cell Exposure Interim Report

Review/Approve In-Cell Exposure Interim Report

Approve In-Cell Exposure Interim  Report

Draft  In-Cell Exposure Final Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCX412X 10 299 04OCT01 17OCT01 RAP 0.00

ASCX442E1 15 79 18OCT00 07NOV00 DPL 0.00

CSSX- ORNL FY2000 Related Activities
ASORN7004 193* 30 07APR00A 20FEB01 LNK 0.00

ASORN7005 49* -7 07APR00A 27JUL00 LNK 0.00

ASORN7007 0 07APR00A 15MAY00A LNK 0.00

ASORN7008 0 16MAY00A LNK 12,000.00

ASORN7009 32* 2 07APR00A 30JUN00 LNK 0.00

ASORN7010 0 2 30JUN00* LNK 227,000.00

ASORN7011 0 12MAY00A 16MAY00A LNK 0.00

ASORN7011A 0 10MAY00A 11MAY00A SDF 0.00

ASORN7012 5* -7 10MAY00A 23MAY00 LNK 0.00

ASORN7012A 20 -7 24MAY00 21JUN00 LNK 0.00

ASORN7012B 15 -7 22JUN00 14JUL00 LNK 0.00

ASORN7012C 0 -7 14JUL00 LNK 0.00

ASORN7013 0 10MAY00A 16MAY00A LNK 0.00

ASORN7014 0 15MAY00A 16MAY00A LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Review/Approve In-Cell Exposure Final Report

Draft Report - Batch Equilibrium Test Report

Solvent Extraction Development              <HA>

Solvent Preparation (TTP ORNL CASD-1)       <HA>

Order 20 g lot of Calix

Receive 20 g lot of Calix

Order I kg lot of Calix

Receive 1 kg lot of Calix

Obtain 20 g Calix from SRS

SRS - Provide 20 g Calix to ORNL

Develop Quality Test Requirements

Define Quality Test Requirements

Draft Quality Test Requirement Document

Issue Quality Test Requirement Document

Prepare MSDS for modifiers

Prepare 1st solvent batch
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7015 1 91 17MAY00* 17MAY00 LNK 0.00

ASORN7016 0 125 18MAY00* LNK 0.00

ASORN7017 0 18MAY00A LNK 0.00

ASORN7018 0 10MAY00A 15MAY00A LNK 0.00

ASORN7019 0 15MAY00A 16MAY00A LNK 0.00

ASORN7020 3 1 17MAY00 19MAY00 LNK 0.00

ASORN7021 2 1 22MAY00* 23MAY00 LNK 0.00

ASORN7022 0 1 24MAY00* LNK 0.00

ASORN7023 0 141 24MAY00* LNK 0.00

ASORN7024 0 18 30MAY00* LNK 0.00

ASORN7025 18* 0 07APR00A 12JUN00 LNK 0.00

ASORN7026 0 0 13JUN00* LNK 0.00

ASORN7027 15 0 13JUN00 05JUL00 LNK 0.00

ASORN7028 0 10MAY00A 15MAY00A LNK 0.00

ASORN7029 0 15MAY00A 16MAY00A LNK 0.00

ASORN7031A 9 -7 17JUL00* 27JUL00 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

QA 1st solvent batch

Ship solvent (1.7 L) to SRS

Ship solvent (0.1 L) to ORNL-CASD

Order 1st batch of modifier precursor

Synthesis Cs-6 & Cs-7SB modifiers

Prepare 2nd solvent batch

QA 2nd solvent batch

Ship solvent (1 L) to ANL

Ship solvent (1.0 L) to SRS

Ship solvent (1 L) to ANL

Order 2nd lot of modifier precursor

Receive 2nd lot of modifier precursor

Synthesis 2nd batch of modifier

Prepare 3rd solvent batch

QA 3rd solvent batch

Prepare 4th Solvent Batch
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7031B 0 -7 27JUL00* LNK 0.00

ASORN7031C 0 118 07AUG00* LNK 0.00

ASORN7032 75* 41 03APR00A 01SEP00 LNK 0.00

ASORN7033 82* 34 10MAY00A 13SEP00 LNK 0.00

ASORN7034 82* 34 10MAY00A 13SEP00 LNK 0.00

ASORN7035 0 23 28SEP00* LNK 0.00

ASORN7036 126* 97 17MAY00 14NOV00 LNK 0.00

ASORN7038 44* 1 03APR00A 20JUL00 LNK 0.00

ASORN7039 13* 13 03APR00A 05JUN00 LNK 0.00

ASORN7040 20 1 24MAY00* 21JUN00 LNK 0.00

ASORN7041 19 1 22JUN00 20JUL00 LNK 0.00

ASORN7042 0 1 20JUL00 LNK 0.00

ASORN7043 77* 77 07APR00A 06SEP00 LNK 0.00

ASORN7044 32* 89 07APR00A 30JUN00 LNK 0.00

ASORN7045 33 77 21JUL00 06SEP00 LNK 0.00

ASORN7046 33 77 21JUL00* 06SEP00 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Ship 4th Solvent Batch to CTD

Ship 4th Batch of Solvent - ANL Flow Sheet Test

Identify Solvent Composition Requirements

Improve calix synthesis procedure

Document synthesis procedure

Issue interim report on solvent preparation

Flowsheet Test on Waste Simulant TTP ANL-1 <HA>

Improve Stage Efficiency                    <HA>

Modify 2-cm contactor

Single stage hydraulic performance testing

Multistage hydraulic/efficiency testing

Complete Efficiency Improvement Testing

Contactor Stage Addition                    <HA>

Design and build glovebox structure

Install structure(s) and stages in glovebox

Modify all contactor rotors
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7047 0 77 06SEP00 LNK 0.00

ASORN7048 126* 97 03APR00A 14NOV00 LNK 0.00

ASORN7049 65* 89 03APR00A 18AUG00 LNK 0.00

ASORN7050 19 89 21AUG00 15SEP00 LNK 0.00

ASORN7051 1 89 18SEP00 18SEP00 LNK 0.00

ASORN7052 1 89 19SEP00 19SEP00 LNK 0.00

ASORN7052A 4 89 20SEP00 25SEP00 LNK 0.00

ASORN7053 1 89 26SEP00 26SEP00 LNK 0.00

ASORN7054 0 89 26SEP00 LNK 0.00

ASORN7055A 15 94 27SEP00 17OCT00 LNK 0.00

ASORN7055B 8 74 18OCT00 31OCT00 KJR 0.00

ASORN7055C 10 94 18OCT00 31OCT00 JWM 0.00

ASORN7055D 5 94 01NOV00 07NOV00 LNK 0.00

ASORN7055E 5 94 08NOV00 14NOV00 LNK 0.00

ASORN7056 0 94 14NOV00 LNK 0.00

ASORN7057 94* 573 03APR00A 29SEP00 RWB 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Complete addition of contactor stages

Contactor Test With 3-4X Solvent Recycle    <HA>

Initial test preparations

Final test preparations

Review test check list

Flowsheet test without solvent recycle

Analyze & Evaluate Flowsheet Test

Flowsheet test with solvent recycle

Complete flowsheet test

Analyze Data - Solvent Recycle Flowsheet Test

Team Comment - Solvent Recycle Flowsheet Test

DOE Comment - Solvent Recycle Flowsheet Test

Resolve Comment - Solvent Recycle Flowsheet Test

Prepare Report, Solvent Recycle Flowsheet

Issue Report, Solvent Recycle Flowsheet    ANL-1

ANL - Ralph Leonard

Planning and preparation for FY01 testing
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7058 148* 75 17MAY00 15DEC00 LNK 0.00

ASORN7060 89* 94 17MAY00 22SEP00 LNK 0.00

ASORN7061 0* 03APR00A 14APR00A LNK 0.00

ASORN7062 88* 94 17APR00A 22SEP00 LNK 0.00

ASORN7063 77 94 05JUN00* 22SEP00 LNK 0.00

ASORN7064 67 94 19JUN00* 22SEP00 LNK 0.00

ASORN7065 0 94 22SEP00 LNK 0.00

ASORN7066 101* 122 10MAY00A 10OCT00 LNK 0.00

ASORN7067 101* 122 10MAY00A 10OCT00 LNK 0.00

ASORN7068 0 162 15AUG00* LNK 0.00

ASORN7069 1 122 10OCT00 10OCT00 LNK 0.00

ASORN7070 92* 83 30MAY00 09OCT00 LNK 0.00

ASORN7071 0 18 30MAY00* RAP 0.00

ASORN7072 91 18 31MAY00 09OCT00 LNK 0.00

ASORN7073 0 18 28JUN00* LNK 0.00

ASORN7074 0 83 09OCT00 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Physical And Chemical Properties            <HA>

Partitioning and migration of solute species <HA

Select Candidate Anion Exchange Materials

Studies with lipophilic organic anions

Studies with inorganic cations and anions

Studies with primary degradation products

Complete partitioning experiments

Solvent Thermal Stability                   <HA>

Analysis, cleanup, performance, and diagnostic

Issue lst interim report on solvent stability

Complete thermal stability studies

Solvent Stability to External Irradiation   <HA>

Receive initial samples from SRTC

Studies of externally irradiated solvent

TTD-CASD-2  Interim Assessment Letter Report

Complete external irradiation stability studies
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7075 91* 91 18MAY00 27SEP00 LNK 0.00

ASORN7076 91 91 18MAY00* 27SEP00 LNK 0.00

ASORN7077 0 91 27SEP00 LNK 0.00

ASORN7078 77* 94 05JUN00 22SEP00 LNK 0.00

ASORN7079 77 94 05JUN00* 22SEP00 LNK 0.00

ASORN7080 0 94 22SEP00 LNK 0.00

ASORN7081 54* 80 03AUG00 18OCT00 LNK 0.00

ASORN7082 0 80 03AUG00* LNK 0.00

ASORN7083 25 80 03AUG00 07SEP00 LNK 0.00

ASORN7084 1 80 08SEP00 08SEP00 HDH 0.00

ASORN7085 10* 578 11SEP00 22SEP00 LNK 0.00

ASORN7086 5 578 11SEP00 15SEP00 LNK 0.00

ASORN7087 5 578 18SEP00 22SEP00 LNK 0.00

ASORN7088 28* 80 11SEP00 18OCT00 LNK 0.00

ASORN7089 10 80 11SEP00 22SEP00 LNK 0.00

ASORN7090 18 80 25SEP00 18OCT00 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Effect of waste feed components             <HA>

Studies with organic anions

Complete waste feed component studies

Phase behavior of primary solvent components <HA

Solvent Solubility & Third Phase Formation Study

Complete phase behavior studies

Batch Contacting with Single Cs-137 Spike <HA>

SOW Matrix 5.1.7, Case 2

Receive aqueous & solvent samples from ORNL-CTD

Collect and evaluate data

Decision Point - Assess Experiment Continuation

Case 1: No Further Experiments Are Necessary  HA

Waste packaged for disposal

Remove experiment items from the hot cell

Case 2: Further Experiments Are Necessary <HA>

Revise the test plan and obtain SRS approval

Conduct the identified experiments
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7091 18 80 25SEP00 18OCT00 LNK 0.00

ASORN7092 5 550 19OCT00 25OCT00 LNK 0.00

ASORN7093 5 550 26OCT00 01NOV00 LNK 0.00

ASORN7094 95* 76 16AUG00 29DEC00 LNK 0.00

ASORN7095 95 76 16AUG00 29DEC00 LNK 0.00

ASORN7096 1 89 02OCT00 02OCT00 LNK 0.00

ASORN7097 95 76 16AUG00 29DEC00 LNK 0.00

ASORN7098 1 104 14SEP00* 14SEP00 LNK 0.00

ASORN7099 60* 496 25OCT00 19JAN01 LNK 0.00

ASORN7100 0 76 25OCT00 LNK 0.00

ASORN7101 20 76 26OCT00 22NOV00 LNK 0.00

ASORN7102 10 76 24NOV00 07DEC00 LNK 0.00

ASORN7102A 10 73 27NOV00 08DEC00 HDH 0.00

ASORN7103 5 75 11DEC00 15DEC00 LNK 0.00

ASORN7104 4 496 18DEC00 21DEC00 LNK 0.00

ASORN7105 2 496 22DEC00 25DEC00 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Collect and evaluate data

Waste packaged for disposal

Remove experiment items from the hot cell

Solvent Stability Study,Internal Irradiation <HA

Receive samples from CTD

Receive samples from ANL

Conduct studies on irradiated solvent

Issue 2nd interim report on solvent stability

Project Report                              <HA>

Issue interim report

Prepare draft of report

Technical review of draft report

DOE - Technical review of draft report

Resolve technical review comments

Editorial review of draft report

Resolve editorial review issues
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7106 17 496 27DEC00 19JAN01 LNK 0.00

ASORN7107 0 496 19JAN01 LNK 0.00

ASORN7108 182* 41 17MAY00 05FEB01 LNK 527,000.00

ASORN7110 27* 8 03APR00A 23JUN00 LNK 0.00

ASORN7111 27* 8 03APR00A 23JUN00 LNK 0.00

ASORN7112 7* 126 10MAY00A 25MAY00 LNK 0.00

ASORN7113 0 10MAY00A 10MAY00A LNK 0.00

ASORN7114 0 10MAY00A 10MAY00A LNK 0.00

ASORN7115 0 11MAY00A 16MAY00A LNK 0.00

ASORN7116 7* 126 10MAY00A 25MAY00 LNK 0.00

ASORN7117 68* -7 03APR00A 23AUG00 LNK 0.00

ASORN7118 0 03APR00A 15MAY00A LNK 0.00

ASORN7119 1* 113 16MAY00A 17MAY00 LNK 0.00

ASORN7120 5 113 18MAY00 24MAY00 LNK 0.00

ASORN7121 0 113 24MAY00 LNK 0.00

ASORN7122 14 97 19JUN00* 10JUL00 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Print test report

CASD -2 - Release Test Report

Cs-137 Batch Irradiation with Simulant      <HA>

Prepare Project Safety Summary - CTD-1

Prepare ALARA plan

Simulant Preparation                        <HA>

Define simulant volume needs

Receive simulant definition from SRS

Procure chemicals

Prepare simulant

Hot Cell Batch Contacting with Cs137 Test   <HA>

Prepare Draft of Test Plan - SOW Item 5.1.7

Review Test Plan by ANL, ORNL, & SRS (SOW 5.1.7)

CTD-1  Resolve Review Comments

CTD-1  Issue test plan

Prepare test samples (SOW 5.1.7)
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7123 1 -7 02AUG00 02AUG00 LNK 0.00

ASORN7124 15 80 03AUG00 23AUG00 LNK 0.00

ASORN7125 15 -7 03AUG00* 23AUG00 LNK 0.00

ASORN7126 23* 12 03APR00A 19JUN00 LNK 0.00

ASORN7127 0 03APR00A 16MAY00A LNK 0.00

ASORN7128 0 16MAY00A 16MAY00A LNK 0.00

ASORN7129 17* -2 15MAY00A 09JUN00 LNK 0.00

ASORN7130 0 76 31MAY00* LNK 0.00

ASORN7131 6 -2 12JUN00 19JUN00 LNK 0.00

ASORN7132 0 12 19JUN00 LNK 0.00

ASORN7133 35* 12 12JUN00 01AUG00 LNK 0.00

ASORN7134 30* 47 12JUN00 25JUL00 LNK 0.00

ASORN7135 30 47 12JUN00 25JUL00 LNK 0.00

ASORN7136 0 47 25JUL00 LNK 0.00

ASORN7137 20 -2 12JUN00 11JUL00 LNK 0.00

ASORN7138 7 51 07JUL00* 17JUL00 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

CTD-1  Transfer to Hot Cell and add Cs-137 spike

Perform Hot-Cell Extractions (SOW 5.1.7) CTD-1

Submit samples to CASD for study

Development of Batch Equilibrium Test Plan  <HA>

Prepare Draft of Test Plan - SOW Item 4.1.2

Finalize sample size requirements

Review test plan by ANL, ORNL & SRS -      CTD-1

Finalize hot cell space available

CTD-1    Resolve review comments

Issue test plan  (SOW 4.1.2)

Test preparation                            <HA>

Cs-137 Procurement                          <HA>

Purchase Cs-137

Receive Cs-137

Procure batch test equipment

CTD-1 Install Equipment in Hot Cell
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7139 1 -7 28JUL00* 28JUL00 LNK 0.00

ASORN7140 10 -7 19JUL00 01AUG00 LNK 0.00

ASORN7141 130* 41 02AUG00 05FEB01 LNK 0.00

ASORN7142 0 -7 02AUG00* LNK 0.00

ASORN7143 2 41 01AUG00 02AUG00 LNK 0.00

ASORN7144 3 41 03AUG00 07AUG00 LNK 0.00

ASORN7145 0 576 08SEP00* LNK 0.00

ASORN7146 38* 129 08AUG00 29SEP00 LNK 0.00

ASORN7147 35 132 08AUG00 26SEP00 LNK 0.00

ASORN7148 0 129 29SEP00* LNK 0.00

ASORN7149 10 556 27SEP00 10OCT00 LNK 0.00

ASORN7150 10 556 11OCT00 24OCT00 LNK 0.00

ASORN7151 126* 41 08AUG00 05FEB01 LNK 0.00

ASORN7152 90 41 08AUG00 13DEC00 LNK 0.00

ASORN7153 0 130 29SEP00* LNK 0.00

ASORN7154 20 41 14DEC00 12JAN01 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Receive solvent from CASD

Prepare test solutions less Cs-137

Execute Test Protocol  CTD-1                <HA>

CTD-1 Submit baseline samples for analysis

Transfer liquids to hot cell

Add Cs-137 to test solutions

CTD-1    Decision Point: Assess Continuation

Case 1: Terminate Test in 4th Qtr FY 2000   <HA>

Case 1: Sampling protocol

CTD -1  Issue Interim Project Report

Waste packaged for disposal

Remove equipment from hot cell

Case 2: Terminate Test in 1st Qtr FY 2001 <HA>

Case 2:  Sampling protocol

CDT-1   Issue Interim Test Report

CTD-2  Prepare Draft Test Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7155 11 41 15JAN01 29JAN01 LNK 0.00

ASORN7155A 11 41 15JAN01 29JAN01 HDH 0.00

ASORN7156 5 41 30JAN01 05FEB01 LNK 0.00

ASORN7157 4 469 06FEB01 09FEB01 LNK 0.00

ASORN7158 2 469 12FEB01 13FEB01 LNK 0.00

ASORN7159 10 469 14FEB01 27FEB01 LNK 0.00

ASORN7160 0 469 27FEB01 LNK 0.00

ASORN7161 193* 30 17MAY00 20FEB01 LNK 658,000.00

ASORN7163 15* 54 03APR00A 07JUN00 LNK 0.00

ASORN7164 0 03APR00A 15MAY00A LNK 0.00

ASORN7165 9* 54 16MAY00A 30MAY00 LNK 0.00

ASORN7166 6 54 31MAY00 07JUN00 LNK 0.00

ASORN7167 0 54 07JUN00 LNK 0.00

ASORN7169 15* 1 16MAY00A 07JUN00 LNK 0.00

ASORN7170 32* 9 03APR00A 30JUN00 LNK 0.00

ASORN7171 209* 458 03APR00A 14MAR01 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

CTD-1 Technical Review of Draft Test Report

DOE - Technical Review of Draft Test Report CTD1

CTD-1 Resolve Technical Review Comments

CTD-1  Editorial Review of Report

CTD-1 Resolve Editorial Review Issues

CTD-1 Print Test Report

CTD-2 Release of Test Report

Cs-137 Irradiation Contactor Test           <HA>

Development of Test Plan  SOW Item 4.1.3 <HA>

Prepare Draft Test Plan  - SOW Item 4.1.3

Issue test plan for review & comment - CTD-2

Resolve review comments -                  CTD-2

CDT-2          Issue test plan

Prepare Project Safety Summary -           CTD-2

Prepare Unanswered Safety Question Determination

Execute Project Test Plan  CTD-2 <HA

SOW Items 4.1.3 & 4.1.5
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7172 9* 4 03APR00A 30MAY00 LNK 0.00

ASORN7173 12* 4 03APR00A 02JUN00 LNK 0.00

ASORN7174 5 49 08JUN00 14JUN00 LNK 0.00

ASORN7175 0 49 15JUN00 LNK 0.00

ASORN7176 10 49 15JUN00 28JUN00 LNK 0.00

ASORN7177 15 30 28JUL00 17AUG00 LNK 0.00

ASORN7178 10 1 08JUN00 21JUN00 LNK 0.00

ASORN7179 3 1 22JUN00 26JUN00 LNK 0.00

ASORN7180 15 1 22JUN00 14JUL00 LNK 0.00

ASORN7181 1 1 17JUL00 17JUL00 LNK 0.00

ASORN7182 3 1 18JUL00 20JUL00 LNK 0.00

ASORN7183 0 30 18AUG00 LNK 0.00

ASORN7184 1 76 18AUG00 18AUG00 LNK 0.00

ASORN7185 0 109 08SEP00* HDH 0.00

ASORN7186 38* 85 18AUG00 11OCT00 LNK 0.00

ASORN7187 38 30 18AUG00 11OCT00 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Procure four 5.5-cm contactors

Procure instrumentation and supplies

Assemble apparatus for efficiency test

Initiate contactor testing

Conduct single stage tests

Conduct the four stage test

Assemble hot-cell test loop in mock-up facility

Verify operation of the test loop in the mock-up

Assemble test loop in hot-cell A

Conduct readiness review

Verify operation of loops in hot cell

Initiate hot-cell tests

CTD-2   Submit baseline sample for analysis

DOE- Decision Point: Assess Continuation   CDT-2

Case 1: Terminate Test in 4th Qtr FY 2000 <HA>

Conduct the loop tests
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7188 10 545 12OCT00* 25OCT00 LNK 0.00

ASORN7189 10 545 26OCT00 08NOV00 LNK 0.00

ASORN7190 0 85 11OCT00* LNK 0.00

ASORN7191 145* 458 18AUG00 14MAR01 LNK 0.00

ASORN7192 93 30 18AUG00 29DEC00 LNK 0.00

ASORN7193 0 94 29SEP00* LNK 0.00

ASORN7194 10 490 02JAN01 15JAN01 LNK 0.00

ASORN7195 10 490 16JAN01 29JAN01 LNK 0.00

ASORN7196 20 30 02JAN01 29JAN01 LNK 0.00

ASORN7197 11 30 30JAN01* 13FEB01 LNK 0.00

ASORN7197A 11 30 30JAN01* 13FEB01 HDH 0.00

ASORN7198 5 30 14FEB01 20FEB01 LNK 0.00

ASORN7199 4 458 21FEB01 26FEB01 LNK 0.00

ASORN7200 2 458 27FEB01 28FEB01 LNK 0.00

ASORN7201 10 458 01MAR01 14MAR01 LNK 0.00

ASORN7202 0 458 14MAR01 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Waste packaged for disposal

Remove equipment from hot cell

CDT-2  Issue Letter Report

Case 2: Terminate Test in 1st Qtr FY01 CTD-2 <HA

Case 2: Conduct the loop tests

Issue Interim Project Report - SOW 4.1.2

Waste packaged for disposal

CTD-2  Remove Equipment from Hot Cell

CTD-1   Prepare Draft Test Report

CTD-2 Technical Review of Draft Test Report

DOE -CTD-2 Technical Review of Draft Test Report

CTD-2 Resolve Technical Review Comments

CTD-2 Editorial Review of Test Report

CTD-2 Resolve Editorial Review Issues

CTD-2  Print Test Report

CTD-2  Release Test Report
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7203 94* 12 17MAY00 29SEP00 LNK 67,000.00

ASORN7205 45* 61 03APR00A 21JUL00 LNK 0.00

ASORN7206 45* 61 03APR00A 21JUL00 LNK 0.00

ASORN7207 0 88 21JUL00 LNK 0.00

ASORN7208 85* 21 10MAY00A 18SEP00 LNK 0.00

ASORN7209 85* 21 10MAY00A 18SEP00 LNK 0.00

ASORN7210 0 21 18SEP00 LNK 0.00

ASORN7211 59* 18 28JUN00 21SEP00 LNK 0.00

ASORN7212 54 18 28JUN00* 14SEP00 LNK 0.00

ASORN7213 59 18 28JUN00 21SEP00 LNK 0.00

ASORN7214 59 18 28JUN00 21SEP00 LNK 0.00

ASORN7215 59 18 28JUN00 21SEP00 LNK 0.00

ASORN7216 59 18 28JUN00 21SEP00 LNK 0.00

ASORN7217 0 12 29SEP00* LNK 0.00

ASORN7218 116* 541 01JUN00 14NOV00 LNK 0.00

ASORN7219 20 637 01JUN00 28JUN00 LNK 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

CSSX Technology Transfer                    <HA>

Patent disclosure- 2nd generation modifier  <HA>

Prepare draft patent disclosure

Submit disclosure to ORO DOE

Patent disclosure on calix synthesis        <HA>

Prepare draft patent disclosure

Submit disclosure to ORO DOE

Identify Commercial Suppliers

Identify acceptable diluents

Identify diluent suppliers

Identify modifier suppliers

Identify TOA suppliers

Identify calix producers

Issue letter report on CsEX technology transfer

Project Technical & Programmatic Management <HA>

Project QA plan
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASORN7223 82 541 21JUL00 14NOV00 LNK 0.00

CSSX - Commercialization & Supply Assurance
ASCX33000 464* 57 10MAY00A 16SEP02 RWB 0.00

ASCX33110 0 18 28SEP00 RWB 0.00

ASCX33120 0 18 28SEP00 RWB 0.00

ASCX33130 24* 22 10MAY00A 28JUN00 RWB 0.00

ASCX33210 10 18 13SEP00 28SEP00 RWB 0.00

ASCX33215 0 38 28SEP00 RWB 0.00

ASCX33300 173* 10 10MAY00A 29MAR01 RWB 0.00

ASCX33310 0 10MAY00A 16MAY00A RWB 0.00

ASCX33330 0 10 28SEP00 RWB 0.00

ASCX33340 10 13 29SEP00 12OCT00 RWB 0.00

ASCX33410 10 13 13OCT00 26OCT00 RWB 0.00

ASCX33420 0 10 26OCT00 RWB 0.00

ASCX33430 4 10 30OCT00 02NOV00 RWB 0.00

ASCX33440 10 13 03NOV00 16NOV00 RWB 0.00

ASCX33450 10 13 03NOV00 16NOV00 RWB 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Project planning for FY01

Solvent Commercialization- Assure Supply    <HA>

ORNL - Intellectual Property Release - Solvent

ORNL - Intellectual Property Release - Modifier

Establish Vendor Selection Criteria

Identify Potential Fabricators

Approve List of Potential Qualified Vendors

Request For Information                     <HA>

Develop Commercialization Plans (General)

Team - Approve Commercialization  Plan

Chemical Commodities Group - Review & Approve

SRS - Prepare Request For Information

SRS - ORNL - Review & Approve RFI

SRS - Incorporate Comments to RFI

RFI - Intellectual Property Review

RFI - Export Control Review
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCX33460 10 13 03NOV00 16NOV00 RWB 0.00

ASCX33470 0 10 16NOV00 RWB 0.00

ASCX33480 20 10 20NOV00 28DEC00 RWB 0.00

ASCX33520 40 10 02JAN01 13MAR01 RWB 0.00

ASCX33530 10 10 14MAR01 29MAR01 RWB 0.00

ASCX33540 0 10 29MAR01 RWB 0.00

ASCX33550 89* 28 10MAY00A 21SEP00 LNK 0.00

ASCX33600 133* 57 02APR01 28NOV01 RWB 0.00

ASCX33610 10 156 30MAR01 12APR01 RWB 0.00

ASCX33620 10 156 16APR01 27APR01 RWB 0.00

ASCX33630 0 156 27APR01 RWB 0.00

ASCX33640 5 156 30APR01 04MAY01 RWB 0.00

ASCX33650 5 156 07MAY01 11MAY01 RWB 0.00

ASCX33660 5 156 07MAY01 11MAY01 RWB 0.00

ASCX33670 0 156 11MAY01 RWB 0.00

ASCX33680 10 156 14MAY01 25MAY01 RWB 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

RFI - RDC/RO Review

Issue Request for Information to Procurement

Procurement - Assemble Package & Issue to Vendor

Vendors - Prepare Responses

Evaluate Vendor RFI Responses

Qualify Operating Chemical Suppliers

Assurance of BobCalix & Solvent Supply
NB: Restrains Technology Selection

ORNL - Prepare Product Specifications

Request For Quotation                       <HA>

Modify Requirements & Synthetic Procedures

I

Review Modification to Synthetic Procedures

Approve Modifications - Synthetic Procedures

Prepare Request For Quotations (RFQ)

Review Request for Quotation (RFQ)

Incorporate Comments Request for Quotation (RFQ)

Approve Request For Quotation

RFQ - Intellectual Property Review
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCX33700 10 156 14MAY01 25MAY01 RWB 0.00

ASCX33710 10 156 14MAY01 25MAY01 RWB 0.00

ASCX33720 0 156 25MAY01 RWB 0.00

ASCX33730 5 73 25SEP01 01OCT01 RWB 0.00

ASCX33740 30 73 02OCT01 12NOV01 RWB 0.00

ASCX33750 0 73 12NOV01 RWB 0.00

ASCX33760 10 73 13NOV01 28NOV01 RWB 0.00

ASCX33770 0 73 28NOV01 RWB 0.00

ASCX33780 10 73 29NOV01 12DEC01 RWB 0.00

CSSX - Operating Chemical Supply & Fabrication
ASCX33900 150* 57 13DEC01 16SEP02 RWB 0.00

ASCX33910 0 57 13DEC01 RWB 0.00

ASCX33920 60 57 13DEC01 04APR02 RWB 0.00

ASCX33930 20 57 08APR02 09MAY02 RWB 0.00

ASCX33940 10 57 13MAY02 29MAY02 RWB 0.00

ASCX33950 60 57 30MAY02 16SEP02 RWB 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

RFQ - Export Control Review

RFQ - RDC/RO Review

Issued Approved & Cleared RFQ to Procurement

Procurement - Issue RFQ to Vendors

NB: Restrained by Record of Decision

Vendors - Respond to Request For Quotations

Procurement - Recieve & Open Responses

Evaluate Response to RFQ

Issue Vendor Recommendation to Procurement

Procurement - Finalize Commercial Terms

CSSX   - Initial Commerical Manufacture     <HA>

Award Operating Chemical Supply Contract(s)

Operating Chemical Supplier - Sample Fabrication
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

CSSX - Real Waste Contactor Testing
ASCXS1000 173* 2 10MAY00A 29MAR01 RWB 0.00

ASCXS1100 45* 1 10MAY00A 07AUG00 RWB 0.00

ASCXS1110 25* 1 10MAY00A 29JUN00 RWB 0.00

ASCXS1120 16 1 03JUL00 31JUL00 RWB 0.00

ASCXS1130 4 1 01AUG00 07AUG00 JWM 0.00

ASCXS1140 0 1 07AUG00 JWM 0.00

ASCXS1150 5 19 08AUG00 15AUG00 RNH 0.00

ASCXS2130 4 57 16AUG00 22AUG00 TBD 0.00

ASCXS2140 0 57 22AUG00 TBD 0.00

ASCXS2150 10 57 23AUG00 11SEP00 TBD 0.00

ASCXS2160 4 55 14SEP00 20SEP00 TBD 0.00

ASCXS2170 4 55 21SEP00 27SEP00 TBD 0.00

ASCXS3200 81* 2 24JUL00 14DEC00 TBD 0.00

ASCXS3210 10 0 24JUL00 08AUG00 TBD 0.00

ASCXS3220 10 0 09AUG00 24AUG00 TBD 0.00

ASCXS3230 0 0 28AUG00 TBD 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Real Waste Testing                          <HA>

Real Waste Test - Feasibility & Location    <HA>

Conduct Real Waste Feasibility Study

Real Waste - Site Selection

Real Waste - DOE Evaluation

DOE - Approval of Path Forward

Rebaseline Schedule

Revise HLW Sampling Plan

HLW - Approve Revised Sampling Plan

Sample Extraction Planning, Arrange Equipment

Extract Tank Sample

Transport Sample to Test Site

Real Waste Test - Contactor Equipment       <HA>

Contactor - Develop Drawings & Specifications

Contactor - Finalize Bid Package

Contactor - Review & Approve Bid Package
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCXS3240 30 3 25AUG00 23SEP00 TBD 0.00

ASCXS3250 40 2 25SEP00 05DEC00 TBD 0.00

ASCXS3260 2 2 06DEC00 07DEC00 TBD 0.00

ASCXS3270 4 2 11DEC00 14DEC00 TBD 0.00

ASCXS6000 77* 2 16AUG00 08JAN01 TBD 0.00

ASCXS6110 10 19 16AUG00 31AUG00 TBD 0.00

ASCXS6120 10 19 05SEP00 20SEP00 TBD 0.00

ASCXS6130 10 19 21SEP00 09OCT00 TBD 0.00

ASCXS6140 0 19 09OCT00 TBD 0.00

ASCXS6160 20 19 10OCT00 13NOV00 TBD 0.00

ASCXS6165 20 19 10OCT00 13NOV00 TBD 0.00

ASCXS6180 10 2 18DEC00 08JAN01 TBD 0.00

ASCXS7000 0 2 08JAN01 TBD 0.00

ASCXS7100 22* 2 09JAN01 14FEB01 TBD 0.00

ASCXS7200 10 2 09JAN01 24JAN01 TBD 0.00

ASCXS7300 15 3 25JAN01 14FEB01 TBD 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Contractor - Vendor Bidding

Contactor - Vendor Fabricate Equipment

Contactor - Witness Factory Acceptance Test

Contractor - Vendor Ship Equipment

Real Waste Test - Operating Parameters      <HA>

Prepare Functional Test Procedure

Unresolved Safety Question Resolution

Safety Analysis & Reviews

SRS - Review & Approve Test Plans

Prepare Operational Staff

Real Waste Test - Facility Specific Modification

Set-up Rig, Preoperational Testing

DOE - Real Waste Test - Approval to Proceed

Real Waste Testing                          <HA>

Perform Real Waste Testing

Analyze Data - Real Waste, Contactor Test
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASCXS7400 5 479 25JAN01 31JAN01 TBD 0.00

ASCXS8100 31* 2 15FEB01 30MAR01 TBD 0.00

ASCXS8110 10 3 15FEB01 01MAR01 TBD 0.00

ASCXS8120 8 2 05MAR01 15MAR01 TBD 0.00

ASCXS8130 10 2 05MAR01 16MAR01 TBD 0.00

ASCXS8140 5 2 19MAR01 23MAR01 TBD 0.00

ASCXS8150 5 2 26MAR01 30MAR01 TBD 0.00

ASCXS8160 0 2 30MAR01 TBD 0.00

CSSX - Funding For Planning
ASSX00210 0* 22FEB00A 06MAR00A KJR 0.00

ASSX00220 0* 22FEB00A 06MAR00A KJR 0.00

ASSX00230 0 06MAR00A 07MAR00A KJR 0.00

ASSX00240 0 06MAR00A 07MAR00A KJR 0.00

Solvent Extraction, General Planning
ASSX00010 0* 17JAN00A 04APR00A 0.00

ASSX00020 0 17JAN00A 24JAN00A KJR 0.00

ASSX00040 0 31JAN00A 03FEB00A KJR 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Dispose of Wastes

Test Report                                 <HA>

Prepare Draft Report

Team Comment - Real Waste, Contactor Test Report

DOE Comment - Real Waste, Contractor Test Report

Resolve Comment - Real Waste, Contactor Test

Prepare Final Report - Real Waste, Contactor Tes

Approve Report - Real Waste, Contactor Test

SCIF Review Comment:
Tied to ASTEAM910 - S&T Reports for DownSelect

Draft Oak Ridge Planning MPO

Draft Argonne Planning MPO

Negotiate  & Place Argonne Planning MPO

Negotiate  & Place Oak Ridge Planning MPO

CSSX - General Planning                     <HA>

Complete Draft of RoadMap, Matrix, & Logic

Comment Resolution
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ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASSX00050 0 07FEB00A 16FEB00A KJR 0.00

ASSX00060 0 16FEB00A KJR 0.00

ASSX00070 0 17FEB00A 29FEB00A JTC 0.00

ASSX00080 0 01MAR00A 06MAR00A JTC 0.00

ASSX00090 0 07MAR00A 21MAR00A KJR 0.00

ASSX00100 0 07MAR00A 14MAR00A SDF 0.00

ASSX00105 0 14MAR00A SDF 0.00

ASSX00110 0 09MAR00A 16MAR00A ORN 0.00

ASSX00115 0 16MAR00A ORN 0.00

ASSX00120 0 09MAR00A 16MAR00A ANL 0.00

ASSX00125 0 16MAR00A ANL 0.00

ASSX00140 0 20MAR00A 29MAR00A KJR 0.00

ASSX00150 0 28MAR00A KJR 0.00

CSSX - Funding For Research & Development
ASSX00310 0 28FEB00A 01MAR00A KJR 0.00

ASSX00320 0 01MAR00A 13MAR00A KJR 0.00

ASSX00330 0 09MAR00A KW 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

Review and Approve RoadMap, Matrix & Logics

Issue Work Scope Matrix & Roadmap

Draft Technical Task Requirements (TTR)

Review Technical Task Requirements (TTR)

Finalize Technical Task Requirements (TTR)

SRTC - Draft Technical Task Plans (TTP)

SRTC - Finalize Technical Task Plans (TTP)

ORNL - Draft Technical Task Plans (TTP)

ORNL - Finalize Technical Task Plans (TTP)

ANL - Draft Technical Task Plans (TTP)

ANL  - Finalize Technical Task Plans (TTP)

Review & Approve TTR/TTP and Work Scope Matrix

Issue

Prepare Draft Budget Baseline Change Proposal

Internal Review- Budget Baseline Change Proposal

Submit Budget Baseline Change Proposal to DOE
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Activity
ID

Rem
Dur

Total
Float

Early
Start

Early
Finish

Lead Cost to
Complete

ASSX00340 0 09MAR00A 15MAR00A JWM 0.00

ASSX00350 0 15MAR00A JWM 0.00

ASSX00360 0 21MAR00A 04APR00A JWM 0.00

ASSX00370 0 21MAR00A 04APR00A JWM 0.00

ASSX00380 0 04APR00A KJR 0.00

FY00 FY01 FY02
O N D J F M A M J J A S O N D J F M A M J J A S O N DJAN

DOE - Review Budget Baseline Change Proposal

DOE Approve SRS Solvent Extraction Budget

DOE Arrange Funding for ORNL

DOE Arrange Funding for ANL

Commence Solvent Extraction Work

Sheet 89 of 89



Tanks Focus Area System Logic

http://emslws03/tfa/pres/brounsac1/sld005.htm[10/13/2009 11:36:41 AM]

Slide 5 of 16



TFA’s Strategic Goals

http://emslws03/tfa/pres/brounsac1/tsld004.htm[10/13/2009 11:36:41 AM]

TFA’s Strategic Goals
Demonstrate, deploy, and provide performance data for waste
retrieval systems to meet DOE’s 2000 requirements

Provide technologies to pretreat and immobilize 80% of high level
waste

Demonstrate compact processing units for HLW treatment and
immobilization

Support closure of radioactive waste tanks
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Closure

http://emslws03/tfa/pres/brounsac1/sld013.htm[10/13/2009 11:36:42 AM]
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Characterization

http://emslws03/tfa/pres/brounsac1/tsld014.htm[10/13/2009 11:36:42 AM]

Characterization
NIR Probe on LDUA

Light-Duty Utility Arm
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Production and Separation Processes
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Hanford Site

http://emslws03/tfa/pres/tlsacs97/tsld004.htm[10/13/2009 11:36:43 AM]

Hanford Sitenear Richland, Washington
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Immobilization Challenges
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Characterization and Safety Challenges

http://emslws03/tfa/pres/tlsacs97/tsld021.htm[10/13/2009 11:36:44 AM]

Characterization and Safety Challenges
Rapid scanning characterization: avoid time and cost of full analysis
when not warranted

In-tank sampling and characterization: reduce time and cost

Process monitoring: monitor retrieval, pretreatment, and
immobilization processes

Tank integrity: detect corrosion and avoid corrosive conditions
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Tanks Focus Area System Logic

http://emslws03/tfa/pres/brounsac1/tsld005.htm[10/13/2009 11:36:45 AM]

Tanks Focus Area System Logic
Sludge 

Processing

Secondary Waste Treatment

LLW Immobilization

HLW Immobilization

Interim Storage

Safe Waste 

Storage

Retrieval

Solid-Liquid 

Separation

Supernate 

Processing
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Immobilization
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Closure

http://emslws03/tfa/pres/brounsac1/tsld013.htm[10/13/2009 11:36:46 AM]

Closure
Strategy

Characterize the waste tank & tank farm residuals

Determine the acceptance criteria for regulator and stakeholder
agreement on closure

Deploy stabilizing methods to ensure long-term compliance with the
acceptance criteria

Accomplishments

Closure of SRS Tanks 17 and 20 (FY97)

Future Direction

GAAT isolation & grouting (FY98-00)
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Tank Waste at Hanford Site
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Production and Separation Processes

http://emslws03/tfa/pres/tlsacs97/tsld005.htm[10/13/2009 11:36:47 AM]

Production and Separation Processes
Bismuth phosphate

Uranium recovery

Reduction and oxidation (REDOX)

Plutonium and uranium extraction (PUREX)

Plutonium recovery
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Pretreatment Challenges
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Immobilization Challenges

http://emslws03/tfa/pres/tlsacs97/tsld020.htm[10/13/2009 11:36:48 AM]

Immobilization Challenges
Waste form for LLW: glass or grout?

Waste loading: ensure performance and glass volume minimization

Equipment performance: ranging from pour spout design to melter
corrosion avoidance

Product acceptance: develop test methods, standards, and monitoring
techniques to ensure product meets requirements
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Tanks Focus Area Functions
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Tanks Focus Area Functions
Secn. Waste 

Treatment

LLW Immob.

HLW Immob.

Interim 

Storage

Safe Waste 

Storage

Supern.Process.

SLS

Safety

Characterization

Pretreatment

Immobilization

Closure

Retrieval

Retriev.

Closure

Sludge 

Process.

Previous slide Next slide Back to first slide View graphic version



Immobilization
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Immobilization

http://emslws03/tfa/pres/brounsac1/tsld012.htm[10/13/2009 11:36:50 AM]

Immobilization
Strategy

Convert low- and high-activity waste into durable forms

Support privatization efforts

Accomplishments

Comparison of low-activity waste immobilization w/grout &
vitrification (FY97-98)

CST sorbent vitrification loading enhancements (FY96-97)

Future Direction

Waste loading optimization for SRS & Hanford (FY97-00)

Product acceptance testing for Hanford (FY97-00)

Formulations to support INEEL (FY97-00)
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Baseline Plans at Hanford
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Tank Waste at Hanford Site

http://emslws03/tfa/pres/tlsacs97/tsld006.htm[10/13/2009 11:36:51 AM]

Tank Waste at Hanford Site
Saltcake in Hanford Site Single-Shell Tank
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Retrieval Challenges
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Pretreatment Challenges

http://emslws03/tfa/pres/tlsacs97/tsld019.htm[10/13/2009 11:36:51 AM]

Pretreatment Challenges
Cs, Tc, and Sr removal from supernate: meet LAW requirements

Solid-liquid separation: meet process rates and avoid carryover of
particulates

Sludge treatment: remove Cr to meet glass feed specifications and to
define process conditions

Volume reduction: methods to recover caustic and reduce volume,
hence disposal cost, of LAW and HAW
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Retrieval

http://emslws03/tfa/pres/brounsac1/tsld007.htm[10/13/2009 11:36:52 AM]

Retrieval
Houdini with MLDUA and CSEE
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Pretreatment
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Immobilization

http://emslws03/tfa/pres/brounsac1/tsld011.htm[10/13/2009 11:36:53 AM]

Immobilization
Photos courtesy of Savannah River Site Photography

Vitrification

Defense Waste Processing Facility
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Savannah River Site
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Baseline Plans at Hanford
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Baseline Plans at Hanford
DSTs

SSTs

Mixer 

Pump

Sluicing

Solid-Liquid 

Separation

Sludge 

Washing

CsIX

Solid

Solid

Liquid

LLW Vitrification

HLW Vitrification
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Baseline Plans at ORR

http://emslws03/tfa/pres/tlsacs97/sld017.htm[10/13/2009 11:36:55 AM]
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Retrieval Challenges

http://emslws03/tfa/pres/tlsacs97/tsld018.htm[10/13/2009 11:36:55 AM]

Retrieval Challenges
Saltcake retrieval: determine dissolution rate and avoid reprecipitation

Sludge heel retrieval: minimize water volume used to mobilize

Access: operate in-tank with restricted access and around tank
internals

Leakage: determine leak potential, leak location, and mining strategies
to reduce release to environment
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Retrieval

http://emslws03/tfa/pres/brounsac1/tsld008.htm[10/13/2009 11:36:56 AM]

Retrieval
Strategy

Provide tools, processes, & data

Provide efficient methods of accessing the tanks

Understand waste transfer, prevent problems

Accomplishments

Retrieved GAAT waste w/Houdini, MLDUA, CSEE (FY97)

Future Direction

Test & deploy industry retrieval tools: HTI (FY97-01)

Retrieve OHF & BVEST sludge(FY97-98)

Demonstrate salt & heel retrieval systems (FY98-00)
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Pretreatment

http://emslws03/tfa/pres/brounsac1/tsld010.htm[10/13/2009 11:36:56 AM]

Pretreatment
Strategy

Provide efficient technologies and performance data

Demonstrate alternatives to large facilities (e.g., CPU)

Accomplishments

Sludge processing w/ESW (FY96-98)

Cs separations for Hanford & Oak Ridge (FY96-97)

Out-of-tank evaporator for Oak Ridge (FY96)

TRU/Tc/Sr Separations for INEEL (FY96-98)

Future Direction

Cross-flow filtration for Oak Ridge (FY97-99)

Cs removal for SRS (FY98-00)

Caustic recovery & recycle (FY97-00)

Sludge processing enhancements (FY96-99)
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Savannah River Site

http://emslws03/tfa/pres/tlsacs97/tsld008.htm[10/13/2009 11:36:57 AM]

Savannah River Sitenear Aiken, South Carolina
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Baseline Plans at ORR

http://emslws03/tfa/pres/tlsacs97/tsld017.htm[10/13/2009 11:36:58 AM]

Baseline Plans at ORR
MVST, BVEST, 

GAAT, OHF Tanks

Cesium 

Ion Exch.

Liquid

Out-of-Tank 

Evaporator

Grout Plant

Cs

Solidification

TRU Interim 

Storage
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Pretreatment

http://emslws03/tfa/pres/brounsac1/tsld009.htm[10/13/2009 11:36:58 AM]

Pretreatment
Out-of-Tank Evaporator

Cesium Removal System
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Tank Waste at Savannah River Site
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Tank Waste Generation at SRS

http://emslws03/tfa/pres/tlsacs97/tsld009.htm[10/13/2009 11:36:59 AM]

Tank Waste Generation at SRS
Produce plutonium and uranium

PUREX process with variations

Produce tritium

Process irradiated lithium-aluminum targets
Purify tritium
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Oak Ridge Reservation
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Tank Waste Sources at Oak Ridge

http://emslws03/tfa/pres/tlsacs97/tsld016.htm[10/13/2009 11:37:00 AM]

Tank Waste Sources at Oak Ridge
The K-25 facility used gaseous diffusion to separate uranium isotopes

Photo courtesy of Oak Ridge National Laboratory
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Tank Waste at Savannah River Site

http://emslws03/tfa/pres/tlsacs97/tsld010.htm[10/13/2009 11:37:01 AM]

Tank Waste at Savannah River Site
Tank 41 represents one 

of the 51 tanks at this

site. These tanks contain

~33 Mgal of waste and

534 MCi
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Baseline Plans at INEEL
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Oak Ridge Reservation

http://emslws03/tfa/pres/tlsacs97/tsld015.htm[10/13/2009 11:37:02 AM]

Oak Ridge ReservationOak Ridge, Tennessee
The 34 tanks at the Oak Ridge Reservation include Melton Valley Storage Tanks, Bethel Valley Evaporator
Service Tanks, Old Hydrofracture Tanks, and Gunite and Associated Tanks
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Idaho National Engineering and Environmental Laboratory
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Baseline Plans at SRS

http://emslws03/tfa/pres/tlsacs97/tsld011.htm[10/13/2009 11:37:03 AM]

Baseline Plans at SRS
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Source of INEEL Waste
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Baseline Plans at INEEL
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Baseline Plans at INEEL
Calcine Bins

Tanks

Evaporator

Pump

Solid

Liquid Dissolver

Freeze 
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Grout Plant
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Idaho National Engineering and Environmental Laboratory

http://emslws03/tfa/pres/tlsacs97/tsld012.htm[10/13/2009 11:37:04 AM]

Idaho National Engineering and Environmental
Laboratorynear Idaho Falls, Idaho

Calcine bin and tank under construction

Photo courtesy of Closing the Circle on the Splitting of the Atom
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Source of INEEL Waste

http://emslws03/tfa/pres/tlsacs97/tsld013.htm[10/13/2009 11:37:04 AM]

Source of INEEL Waste
The spent fuel from the 51 reactors and other sources was processed at INEEL and stored in tanks.

Photo courtesy of Closing the Circle on the Splitting of the Atom
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